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* Department of Energy
A ~ Richland Operations Office

TE P.O. Box 550
SATES 0Richland, Washington 99352

1 2-AMRP-0 101 JL2521

Mr. D. A. Faulk, Program Manager
Office of Environmental Cleanup
Hanford Project Office
U.S. Environmental Protection Agency
3 09 Bradley Boulevard, Suite 115
Richland, Washington 99352

Dear Mr. Faulk:

NOTICE OF VIOLATION FOR THE PROPOSED PLAN AND REMEDIAL
INVESTIGATION/FEASIBILITY STUDY REPORT FOR THE HANFORD 300 AREA

This letter is in response to the July 10, 2012, Notice of Violation to inform the U.S. Department
of Energy that it has violated the schedule for responding to comments on primary documents set
forth in the Tni-Party Agreement.

The Proposed Plan for Remediation of the 300-FF-l, 300-FF-2, and 300-FF-5 Operable Units,
DOE/RL-201 1-47, Revision 0 draft was hand-delivered to the Hanford Project Office of the
U.S. Environmental Protection Agency (EPA) the afternoon of Friday, July 13, 2012, in response
to agreements made that afternoon, thus closing the concern raised in the July 10, 2012, letter.
An additional copy is also attached hereto.

The agencies have cooperatively settled on a mutually-agreeable course of action. We look
forward to working with EPA in efforts to finalize the Proposed Plan and formulation of the
subsequent Record of Decision.

If you have any questions, please contact me, or your staff may contact Jonathan Dowell,
Assistant Manager for the River and Plateau, on (509) 373-9971.

Sincerely,

AMRP:KMT Manager

Attachment

cc w/attach:
L. E. Gadbois, EPA
J. A. Hedges, Ecology
Administrative Record
Environmental Portal
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I This Proposed Plan is being issued to summarize the findings and seek Tribal Nations and public input on
2 the cleanup alternatives considered and the proposed preferred alternative.

3 Tribal and Public Involvement
4 Input from Tribal Nations and this public on the Proposed Plan will help DOE and EPA select the final
5 remedy. Written or electronic comments on the Proposed Plan will be accepted during the 30-day public
6 comment period. Comments can be submitted by email or by U.S. mail at the addresses listed at the left
7 side of page 1. A -! h s time, i public meeting has"ill beeiH scheduled at T'BD date. To Feque.t a meefig
8 ileti~ 4efid H Feq, 1.t1 t th -- 4A& aal dizess oi page !..For additional information regarding how to
9 participate, see the Community Participation section on page 79 in this Proposed Plan.

10 Remedial Investigation/Feasibility Study for the 300-FE-I. 300-EF-2. and 300-FE-S Operable Units
I I (DOE/RL-2010-99), hereinafter called the 300 Area RI!FS Report. and other supporting information used
12 to evaluate alternatives and develop the preferred alternative are contained in the Administrativc Record
13 300-FE-I, 300-FF-2 and 300-FF-5 files for the OUs, which may be viewed at the various information
14 repositories identified in the Community Participation section at the end of this Proposed Plan. Further
15 information can also be obtained at the Hanford website (littp://www.hianford.Mov/).

16 The DOE and EPA will select a final remedy after reviewing and considering all input submitted during
17 the 30-day comment period. This input could result in the selection of a final jemedial action that differs Formatted: Font: Bold, Italic
18 from the preferred alternative. Following consideration of input on this Proposed Plan, a Record of
19 Decision (ROD) will be issued by DOE and EPA, identifying the final alternative selected for
20 implementation. The comments and agency responses will be published in the ROD and its
21 responsiveness summary, scheduled for completion later in 2012.

22 Agencies Role
23 Three government agencies are responsible for cleanup decisions at thle Hanford Site. DOE, as the lead
24 agency and the party responsible for conducting the selected cleanup alternative, is issuing this Proposed
25 Plan to fulfill the public participation requirements under Section 117 (a) of the Comprehensive
26 Environmental Response, Compensation, and Liability Act of 1980 (('ER(LA) (commonly known as
27 "Superfund") and Section 300.430(t)(2) and (3) "Remedial Investigation/Feasibility Study and Selection
28 of Remedy." of the National Oil and Hazardous Substances Pollution Contingency Plan (commonly
29 jknown as the "National Contingency Plan," or NCP) (40,Code of Federal Regulations [CFRI Part 300). Formatted: Font: Bold
30 CERCLA establishes the broad federal authority for conducting cleanup at Superfund sites, and the NCP
31 defines the requirements and expectations for the cleanup.

32 In 1989, the Hanford Site's 300 Area was placed on the CERCLA "National Priorities List" (NPL)
33 (40 CFR 300, Appendix B). Also in 1989, DOE entered into the Hanfobrd Federal Eacility Agreement and
34 Consent Order (Tni-Party Agreement) (Ecology et al., 1989). which governs cleanup of the Hanford Site.
35 To enhance the implementation of the Site's CERCLA cleanup, the Tni-Party agencies divided the overall
36 cleanup into discrete OUs, which under CERCLA are logical groupings of facilities.,wtaste sites, or Formatted: Font: Bold, Itlic
37 environmental media (such as soil, groundwater, surface water, and air) for decision-making and
38 management purposes.

39 EPA is the lead regulatory agency for this OU and the Washington State Department of Ecology
40 (Ecology) is the non-lead regulatory agency and provides input to EPA on the cleanup decisions
41 (Tni-Party Agreement Article XXIV, "Lead Regulatory Agency and Regulatory Approach Decisions").
42 ITogether with DOE, the three organizations arc referred to as theTri-Party agencies under the Tni-Party Formatted; Font: Not Bold, Not Italic

IDOE/RL-2011-47. Rev. Q.A
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I Agreement (Ecology et aL, 1989). Ecology will determine if they concur with the preferred alternative
2 after the public comment period on this Proposed Plan.

3 300 Area Overview

4 The DOE Hanford Site is a 1,517 km2 (586 mi2) federally-owned Vroert-4tw4i+-Y located within the
5 semiarid, shrub-steppe Pasco Basin of the Columbia Plateau in south-central Washington State. Past
6 nuclear materials production and processing at the Hanford Site released hazardous substances to the
7 environment, resulting in areas of contaminated soil and groundwater that pose a risk to human health and
8 the environment. In order to facilitate the cleanup, the Hanford Site has been divided into three areas:
9 River Corridor, Central Plateau-Outer Area, and Central Plateau Inner Areal'a*kWatse.

1 0 The area of the Hanford Site that borders the Columbia River is referred to as the River Corridor
I1I (Figure 2). The River Corridor, which spans approximately 570 km 2 (220 mi2) of land, has been divided
12 into six geographic areas. These six areas were selected to define manageable portions of the River
1 3 Corridor that align with historical operations (e.g., uranium fuel rod preparation or reactor operations).

Hanford Reach
National Monument

754 km2
' (291 mi2)

EJ River Corridor

14 - se c c

15 Figure 2. The HandStnier Corido

I DOE/RL-2011-47.PReveau



I The 300 Area NPL site, which is in the southeastern portion of the River Corridor, includes three OUs:

2 the 300-FF- I and 300-FF-2 source OUs and the 300-FF-5 groundwater OU. The 300 Areawi-e*e

3 OU-s includes 525-52 sites or locations where waste was potentially disposed during past operations. To

4 verify this, DOE reviewed the relevant operational histories and conducted field investigations as

5 necessary to determine the status of each waste site steaws. These reviews and investigations revealed that

6 3592-4 of the 525-2 locations did not have contamination requiring further evaluation under CERCLA,

7 leaving 2 .l6Owaste sites (39 waste sites in the 'n the 300-FF- I source OU and 127 waste sites in the - Formatted: Font: Not Bold

8 300-FF-2 source OU)s.. All 277 waste s;ites require H deei,;iOn undep ithe ROD a.:.;0.zae With ti

9 Pr:opos.d plan.

10 Cleanup actions for a number of these 166 waste sites were begun under two previous RODs, a inal

I I action ROD issued in 1996 and an interim action ROD issued in 2001, following public comment periods

12 on the associated proposed plans.

13 Of these a--7166 waste sites, 4-2236 waste sites hadve already been addressed/cleaned up based on

14 previous investigations and remedial actions associated wiih the 1990 final ROD and require no further

15 actions to achieve the cleanup levels anticipated in the ROD associated with this Proposed Planeoftpfy

16 wi;th (lie aetiein 1- l,. Of t-The remaining 4-5f30 waste sites, 38 are recommended fordNo Action, -have -Formatted, Font: Bold, Italic

17 eentafmtnation abhvz thc ation Icvels. As. part Of the hi~tffical FeVieW and iny'zstigatior., it also was fqud

18 tha~tAH1uFbhRFftho-j 1 .4"'-44 eit e wapped eael 01heF anid that the e3vzrlapping sites eould b~
19 eansaidated. This eenswdidation fedueed the;.waste site eount by 40, leavin~ga total of 11552 are to Fify

20 tyt.~ery th ree. vaste sites arez to begin remediation under the existing 2001 interim action ROD_-ithand

21 the remaining 4072 waste sites are recommended for remedial actions as identified pfeseoted-in this

22 Proposed Plan. In addition, this proposed plan addresses the localized groundwater contamination from

23 uranium, tritium, hexav.al.ent ehrcmium, nitrate, gross alpha, trichloroethene (ICE), and

24 cis- 1,2-dichloroethene (cis-1,2-DCE) in the 300-FF-5 OU. The NCP (40 CER 300) and CFRCLA

25 regulations require final cleanup decisions whenever cleanup is initiated utider an interim action ROD.

26 Therefore, all 1301 waste sites reuuire a decision under the ROD associated with this Proposed Plan.

27 Preferred Alternative
28 Based on the results of the detailed and comparative evaluation, the preferredremedial alternative is: -Formatted: Font: Bold, Italic

29 *Alternative 3-Removal, Treatment, and Disposal ('RTD) at Waste Sites; Phased lImplemencrtation of

30 Uranium Sequestration in the Vadose Zone. Periodically Rewetted Zone (PRZ), and Top of the

3] Aquifer; Monitored Natural Attenuation (MNA); Groundwater Monitoring-, and Institutional
32 C (ontrols (Ws0). RID is used to excavate contaminated soil from waste sites2; phased approach for

33 uranium sequestration is used in the deep vadose zone, PRZ, and top of the aquifer to immobilize the

34 uranium that is the source of contamination in groundwater; MNA is used for tritium, ICE, and

35 cis-l1,2-DCE in groundwater; and uranium and other contaminants in the groundwater are monitored.

36 ICs are used to control access.

37 This alternative meets the statutory requirements under CERCLA and the NCP (40 CFR 300) to select

38 remedies that are protective of human health and the environment, comply with Applicable or Relevant

2 The RTD component completes DOE's commitments in the 300-FF-2 OU Interim Record of Decision
(EPA/RODRl0-01/1 19) to RTD the soil as deep as 4.6 mn (15 ft) in waste sites to protect human health and
ecological receptors from direct exposure to contaminants, to remove the engineered structures (e.g., burial ground
trenches), to RTD the soil below 4.6 m (15 ft) in waste sites to protect groundwater quality and Columbia River water
quality (or meet soil contamination concentrations demonstrated to be effective based on site conditions), and to
backfill the excavated waste sites and control subsequent infiltration (e.g., by revegetation).

DOE/RL-2011-47, Rev. Q.AB
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I and Appropriate Requirements (ARARs) (unless a statutory waiver is justified), are cost effective, use
2 permanent solutions and treatment technologies to the maximum extent practicable. Alternative 3
3 performs best regarding short-term effectiveness and also satisfies the statutory preference for remedies
4 that employ treatment that permanently and significantly reduces the toxicity, mobility, or volume (TMV)
5 of hazardous wastes.

6 In addition to the preferred alternative, the four alternatives listed below also were evaluated in the
7 300 Area RIIFS Report (DOE/RL-201 0-99). The primary difference between Alternatives 2 through 5 is
8 how the uranium active source term is remediated.

9 * Alternative I-No Action. No Further Action is taken to protect human health and the environment.
10 Under this alternative, no remedial actions would be taken and all soil and groundwater interim
I1I actions would be discontinued. Consideration of a No Action alternative is a requirement of
12 CERCLA.

13 * Alternative 2-RID at Waste Sites; MNA; Groundwater Monitoring; and ICs. RID 2 is used to
14 excavate contaminated soil from waste sites; MNA is used for tritium, ICE, and cis-1,2-DCE in
15 groundwater, and uranium and other contaminants in the groundwater are monitored. ICs are used to
16 control access.

17 * Alternative 4-RID at Waste Sites, Focused Deep RID in the Vadose Zone and PRZ; Uranium
18 Sequestration in the Vadose Zone, PRZ, and Top of the Aquifer-, MNA. Groundwater Monitoring;
1 9 and ICs. RID 2 -.is used to excavate contaminated soil from waste sites; deep (e.g., more than a few
20 meters below ground surface) RID is used to excavate soil to groundwater in focused areas of higher
21 uranium mass contributing to groundwater contamination; uranium sequestration is used in the deep
22 vadose zone, PRZ. and top of the aquifer to immobilize the uranium that is the source of
23 contamination in groundwater; MNA is used for tritium, ICE, and cis-l,2-DCE in groundwater; and
24 uranium and other contaminants in the groundwater are monitored. ICs are used to control access.

25 e Alternative 5-RID at Waste Sites; Extensive Deep RID in the Vadose Zone and PRZ; MNA;
26 Groundwater Monitoring; and ICs. RID2 -.is used to excavate contaminated soil from waste sites;
27 deep RID is used to excavate soil to groundwater in extensive areas of higher uranium mass
28 contributing to groundwater contamination; MNA is used for tritium, ICE, and cis-l,2-DCE in
29 groundwater; and uranium and other contaminants in the groundwater are monitored. ICs are used to
30 control access.

31 Following the comment period, DOE and EPA will issue a ROD identifying the selected remedy for
32 implementation that will supersede the existing interim RODs. The interim actions now underway for soil
33 and groundwater remediation will continue until they are replaced by the selected remedy identified in the
34 300 Area OUs ROD, which is the next step in this process. If either Alternative 3. 4, or 5 is selected, DOE
35 and EPA also will issue an amendment to the existing 300-FF-l OU final ROD to allow remediation of
36 the deeper uranium contamination remaining at three waste sites (316-1, 316-2, and 316-5) that continues
37 to pose a threat to groundwater.

38 National Environmental Policy Act Values

39 Y ational Environmental Policy Act of 1969 (NEPA) values are incorporated into DOE's CERCLA Formatted: Font: Bold
40 documentation (National Environmental Policy Act Compliance Program [DOE 0 45 1.1 B Chg 2]);
41 NEPA values include (but are not limited to) consideration of the cumulative, ecological, cultural, historical,
42 and socioeconomic impacts of the proposed Remedial Action Alternative. NEPA values were incorporated
43 into the Feasibility Studies, and the conclusions will be included in the CERCLA ROD. For the remedies

IDOE/RL-2011-47, Rev. O.AB



I evaluated in this Proposed Plan, environmental impacts include temporary short-term disturbance
2 (e.g., increased traffic, noise levels, and fugitive dust) of approximately 3.1 km2 (1.2 mi2) for a disturbed

3 industrial area that has low to marginal habitat quality. DOE expects minimal, if any, long-term impacts
4 to air quality, natural resources, and historical resources; transportation; socioeconomic values; or

5 environmental justice.

6 Proposed Plan Organization
7 The subsequent sections of this Proposed Plan provide:

8 * Site Background - facts about the Site contamination, investigations, remedial actions, and previous
9 public participation

10 * Site Characteristics - land and groundwater use, physical features impacting remedy selection, nature
I I and extent of the waste site and groundwater contamination

12 9 Scope and Role - how the waste site and groundwater remedial actions fit into the overall Site cleanup
13 strategy, prior and planned cleanup actions

14 * Summary of Site Risks - contaminants of potential concern, results of the paseline risk assessment, Formatted: Font: Bold, Italic

15 land and groundwater use assumptions

16 o /?emedial Action Objectives - what the proposed Site cleanup is expected to accomplish Formatted: Font: Bold, Italic

17 * Summary of Remedial Alternatives - options for attaining the identified RAOs

18 * Evaluation of Remedial Alternatives - comparison of the options using CERCLA criteria

19 e Preferred Remedial Alternative - rationale for selection and affirmation that it is expected to fulfill
20 statutory and regulatory requirements

21 * Community Participation - how the Tribal Nations and public can provide input to the remedy
22 selection process

23 The following graphic is included just before each new section to indicate where the new section fits
24 within the document.

25 I _"sc.f J IRe;I &mnayd Evlub Ptsteted II amiutt

26RaecU otRw*Mc pane" r

26 . St at Ahffrvu Afkm Aei1ath

28 Site Background
29 The 300 Area encompasses approximately 146 km 2 (56 mi2 ) adjacent to the Columbia River in the
30 southern portion of the Hanford Site. This section of the Columbia River is within the Hanford Reach, the
31 last free-flowing iion-tidal section of the Columbia River. The Reach extends from the Priest Rapids
32 Dam downstream to the slack waters of Lake Wallula, created by McNary Dam. In 2000, a Presidential
33 proclamation (Clinton, 2000, Hanford Reach Nationial Monument). under authority of the American

34 Antiquities Act of 1906. set aside more than half of the Hanford Site for preservation as the Hanford
35 Reach National Monument, including land along the River Corridor within an average of one-quarter mile

36 of the river. The Hanford Reach National Monument extends into the northern half of the 300 Area
37 (Figure 2).

DOE/RL-2011-47, Rev. O.AB



I Operations in the 300 Area Industrial Complex (Figure 3) began in 1943. The complex includes the
2 buildings, facilities, and process units where the majority of uranium fuel production and R&D activities
3 took place.

4 The 300 Area includes the 300 Area Industrial Complex (major liquid waste disposal sites, burial
5 grounds, and facilities) and waste sites associated with thc FFTF (M-the 400 Area) and the 600 Area
6 (including the 618-Il Burial Ground and the 618-10 Burial Ground/316-4,Crib) (Figure 3). The 400 Area - Formatted: Font: Bold, Italic
7 is located approximately 8 km (5 mi) northwest of the 300 Area Industrial Complex and about 6 km
8 (4 mi) west of the Columbia River.

IDOE/RL-2011-47, Rev. O.AB
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1 large volumes of liquid waste containing uranium were discharged (Figure 4). The 300-FF-2 OU contains
2 contaminant source areas associated with facilities and waste sites within the 300 Area Industrial
3 Complex, the 400 Area, and the 618- 10 and 618-11 Burial Grounds.

NorthProcuo

4

5 Figure 4. 300 Area Industrial Complex (June 1976)

6 Liquid wastes consisting of sanitary wastes and various radiochemnical and radio-metallurgical process
7 wastes were discharged via the Process Sewer System (300-1 5) to open ponds and trenches during most
8 of the 300 Area operational history. The process sewer system consists of 50 kmn (31 mi) of underground
9 piping. Liquid wastes were conveyed by the process sewer system to the North and South Process Ponds

10 (316-1 and 316-2) between 1943 and 1975. Both ponds received upwards of 1.5 to 11.4 million L/day
11 (400,000 to 3 million gal/day) from the fuel fabrication facilities until they were phased out of service in
12 1974 and 1975. The 300 Area Process Trenches (316-5) replaced the ponds in 1975 and were used for
13 disposal until 1994.

D OEIRL-2011-47, Rev. O.AB
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I A complex series of waste streams were disposed to these facilities, including process waste from nuclear
2 fuel fabrication (the primary waste stream), radioactive liquid waste, sewage, laboratory waste, and coal
3 power plant waste. The waste from nuclear fuel fabrication included basic sodium aluminate solutions
4 and acidic copper/uranyl nitrate solutions. Primary chemical contaminants disposed to the North Process
5 Pond (316-2) and South Process Pond (316-I1) included uranium (33,565 to 58,967 kg), copper (241,311
6 kg), fluoride (117,026 kg), aluminum (113,398 kg), nitrate (2,060,670 kg), and large volumes of nitric
7 acid and base (NaOH). Additional information on the remaining liquid waste handling facilities such as
8 the Sanitary Sewer System (300-276), the 340 Complex, 300 Area Retention Process Sewer (300-2 14),
9 300 Area Radioactive Liquid Waste System (300 RLWS), 307 Process Trenches (3 16-3), the

10 307 Retention Basins (307 RB), m4n-the 311 Tank Farm-k--(1--IT+, Waste Acid Treatment Systemn
11 (300-224). and the 3 16-4 Crib is provided in the 300 Area RI/ES report (DOE/RL-2010-99). Disposal of
12 these waste streams resulted in both soil and groundwater contamination.

13 Solid wastes were initially disposed of in burial grounds and shallow landfills from 1943 through the
14 1 950s. In later years. highly radioactive wastes, including wastes with transuranic contaminants were
15 disposed of in 600 Area burial grounds. The primary burial grounds are 300-7, 300-9, 300-10, 618- 1,
16 618-2, 618-3, 618-4, 618-5, 618-7, 618-8, 618-9, 618-10, 618-11, 618-12, and 618-13. Detailed
17 descriptions of these burial grounds are provided in the 300 Area RI/FS Report (DOE/RL-2010-99).

18 Industrial activities (e.g., wastewater discharge, fuel storage, and maintenance) associated with operations
19 in the 400 Area also resulted in soil contamination.

20 Contaminant releases identified at waste sites resulted in several groundwater contaminant plumes that lie
21 within the 300-FF-5 groundwater OU. In addition, groundwater contaminated from operations in the
22 200 East Area (200-PO-l OU) also extends beneath the 300 Area (Figure 5).

23 Investigations
24 DOE performed Ris and Limited Field Investigations starting in the early I1990s for the 300-FF- 1,
25 300-FF-2, and 300-FF-5 OUs to characterize the nature and extent of contamination in the vadose zone
26 and groundwater. DOE also completed a focused FS for the 300-EF-5 OU to provide better
27 characterization of the uranium contamination and conducted laboratory-scale and field-scale pilot JFormnatted: Font: Bold, Itaic
28 testing to evaluate uranium sequestration with phosphate as a remedial alternative for uranium in
29 groundwater.-. These investigations provide information on the nature and extent of contaminants in soil
30 and groundwater, and the threat the contaminants pose to human health and the environment. The results
31 of the Rls. LEIs, and focused ES are described the 300 Area RI/FS Report (Chapter 2 and Appendix N of
32 DOE/RL-20 10-99).

33 Uranium Sequestration Pilot Testing

34 DOE has undertaken laboratory- and field-scale treatability studies at the 300 Area to evaluate the use of
35 phosphate to sequester (immobilize) uranium as a remedial technology. The purpose of the studies was to
36 evaluate direct sequestration of dissolved uranium in groundwater by injecting phosphate into the aquifer,
37 and to demonstrate surface infiltration of phosphate to immobilize uranium in the vadose zone to mitigate
38 further uranium leaching to the aquifer.

IDOE/RL.201 1-47, Rev. O.AR
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2 Figure 5. 200-PO-1 Groundwater Operable Unit Contaminant Plumes

3 A phosphate injection pilot study (PNNL- 18529, 300 Area Uranium Stabilization Through
4 Polyphosphale Injection: Final Report) was conducted to optimize phosphate formulations in the
5 laboratory, and to evaluate the effectiveness of phosphate in sequestering uranium in the aquifer by two

IDOE/RL-201 1-47, Rev. O.AB
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I methods: direct formation of the insoluble uranium mineral put unite (Ca(U0 2)2(PO4 2*nH2 O), by Formatted: Font: Italic

2 introducing an orthophosphate/polyphosphate mixture in the aquifer, and the formation of the mineral
3 jppatite (Cas(PO)MOH)), onto which uranium sorbs, by adding calcium citrate-sodium phosphate in the Formatted: Font: Italic

4 aquifer. The results of the pilot study demonstrated that direct injection of phosphate can achieve
5 treatment of uranium through the direct formation of autunite; uranium concentrations within 23 m (75 ft)
6 of the pilot study injection well decreased below the Drinking Water Standard (DWS) from autunite
7 formation. The pilot study also showed that apatite formation in the aquifer is less certain, and is highly
8 susceptible to groundwater flow and geochemnical conditions.

9 Preliminary infiltration testing has also been conducted at the 300 Area. The results of the
10 preliminary infiltration testing indicated that in certain areas of the 300 Area, infiltration rates
I1I may be limited. However, only a very small area was tested which may not have been
12 representative of the majority of the 300 Area. Infiltration rates around the former process ponds
13 are expected to be high, consistent with past operations.

14 Based on the treatability testing, the use phosphate to sequester uranium as autunite is considered a
15 viablcTpfoff4stfg remedial technology at the 300 Area. Direct injection of phosphate to the aquifer can
16 be used to treat uranium in groundwater. Phosphate infiltration, supplemented with injection of
17 phosphate into lower portion of the vadose zone and periodically reweted zone (PRZ), is also
18 considered a viable approach to sequester uranium in soil above the groundwater table that
19 continues to leach to the aquifer. A phased approach is proposed for implementation because of
20 the potential challengjes to deliver the phosphate, with sufficient contact time, to the
21 contaminated regions.

22 Previous Cleanup Actions
23 The Tni-Party agencies conducted two removal actions in 1991 to mitigate the threat to human health and
24 the environment from contaminant migration, primarily uranium, in the 300 Area: (1) removal of soil
25 from the 300 Area Process Trenches (316-5) in the 300-FF- I OU and (2) removal and disposal of
26 drums containing uranium-contaminated methyl isobutyl ketone (hexone) from the 618-9 Burial
27 Ground in the 300-FF-2 OU. As a result of these removal actions, the 300 Area Process Trenches were
28 partially remediated, and all waste was removed from the 618-9 Burial Ground.

29 In 1997, removal of contaminated soil was initiated at 15 waste sites in the 300-FF-l OU. The 15 waste
30 sites included liquid waste disposal sites (e.g., South Process Pond [316-11, North Process Pond [3 16-2],
31 and 300 Area Process Trenches [316-5]) and solid waste disposal sites (e.g., 618-4 Burial Ground and
32 628-4 Landfill). Following these remedial actions, the Tri-Party agencies determined that remediation was

33 complete at these 15 waste sites. In 2001, removal of contaminated soil was initiated at 4-3'-52_waste sites

34 in the 300-FF-2 OU. As a result of thcse remedial action-smMore than 1.75 million metric tons (1.94

35 million tons) of remediated soil has been transported to the Environmental Restoration Disposal Facility
36 (ERDF). The interim actions will continue until final remedies are selected and inlem iented.Remediatia"

37 of these waste sitz~2rtnig

38 Beginning in 1996, the remedial action implemented for uranium contamination in the groundwater, as

39 specified in the ROD, was (1) "continued groundwater monitoring" to verify modeled predictions of
40 contaminant attenuation and (2) ICs to restrict groundwater use to prevent unacceptable exposures. The
41 groundwater monitoring has indicated that the predictions of contamination attenuation have not met
42 expectations and that the groundwater aquifer has not been restored to the drinking water standards

43 (DWSs) within thoe a4,**h4k timeframe identified in thie interim action. The persistence of the uranium

44 contamination in groundwater is attributed to the continuing source of uranium contamination in the PRZ.

DOE/RL-201 1-47, Rev. 0.AQ
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I Deactivation, decommission, decontamination, and demolition (D4) have been completed for many
2 facilities in the 300 Area Industrial Complex. Approximately 40,914 metric tons (45.101 tons) ofD4
3 materials were transported to the ERDF between August 2005 and February 2011. Demolition activities
4 in 300 Area Industrial Complex facilities are ongoing. As of May 2012, twelve facilities have been
5 demolished in the 400 Area. No facilities exist in the 600 Area portion of the 300-FF-2 0(9 that require
6 removal.

7 Previous Public Participation

10 1 'ribal Natikin.;. the State OfOfegen., thle Hllnfrd Ad' tir','Beard alld tile pubbie.4 ie;. iniput and advie

I I 401H; all panie.. relati ve gr;urndwater .. eanup andl th; 1 .. r-eivie'.d it: tI;.. 9..velopti'eiit .4 thi-
12 Pr..pt.. ..d Plan toe u..i r.pni'.er aed, . .le rnel.. and i!Hs

13 [he Hanford Site is located on land at one time ceded to the United States under separate treaties N ith the
14 Confuderated Tribes and Bands of the Yakaina Nation anid the (Contfcderatcd Tribes of the tUmatilla Indian
15 Reservation. 1The Ne/ Peree 1 nbc has treaty i 'ts on theL Columbia River, Each of these tribes has been
16 deemed "affccted'Thy Hanford operationIS under the Nuclear WAaste Policy Act. In addition, UJSD01
17 consults wtith the Wanapumn Band (if Indians wtho once resided on Hanford laiids.The Hant4J sOit
18 oeated oen land at one time eeded te the United States: under S.paralte treatieS W th Indial niations A.. a
1 9 reS.uI!o It etiei v. it the U nileJ Stat..., the Co; .ederated TI h.eef tthe Umanct illa Inidian Re.,Lrvakt i:

20 Yakamali Natien andk the Ne,' Pere 4'rib, retained ertain right!; at the Wanford Site. The poeieeo 14 t
21 the U nited Staie; and Wa.li iigttm State eenmn;it to mi iti; nfag i~efi te 10e -Oeffiefit felat ;.::h iP
22 With tribal gOeffrninent . The t. SDOE eeN,:alt: Will tribal gHe'.lennt: priOr tO (akiligaetion, mlaking
23 deeisiotis..or imp! iset ~pega. that maify aff..et the. tribe,. it addi tion, U.S00h; een.:tl t. %ith the
24 WVainapuni (ii wfioilderal y ree:.gniied tribal goernment) who live adjifeeci t 1khRe Hanfr iei"~ lwf

25 the Confeeedd1f tribhe .4 the CeI';ille Reserkvation on cUltural re..eurce S...ueS.

26 The LJS[)OE American Indian & Alaska Nativ.e Tribal GJovernmtent P1olicy sets forth the principles to be
27 followed by the DOE to ensure an effecive imiplementation of a government to gov erment relationship
28 wxith tribes. The most important doctrine dens ed from this relationship is thle trust rcsponsibiliyaf the
29 United States to protect tribal so~vereignity and Lself-deteriniatiotii tribal lands, assets resources, atid treaty
30 and other fiederally repognized and reserVed rights. The I JSI)Ol- consults waith tribal gov ernments prior to
3 1 takinrg act ion, mrakitng decisions, or implentitntinti programns that may imipact tribal traditional, cultural and
32 religijous values arid practices: natural reSOUrces; treaty and oilher tederally recognized arid reserved rights.

33 [The I ri-Parties take a proactivc approach to soliciting input from tribal govcrnntents oin 1 ri-Party
34 Agreement po)licies and issues. Specifically. the fri-Parties conduct periodic briefings for the affected
35 tribal zosernments. L SDOF routinely vProv ides copis flri-Partv As reeentt documecnts concurrently to
36 tribal governments. Ecology, arid EPA.'fl t ri Partie.-, take a pretive appreaeh r to sliciting itiput frem
37 s~gsesnr~ry.gtreo*'.asy.til.1999) poiehes. and issues;. Speei 1.ea4y44ie
38 I ri PanieS 60EndUet periedie briefing,S ffr the aff...ted tribal gv wmei...S USD01' reutiniely provide!.
39 epie:. (IIVFri Part. AgreeHent (E6010gy' er ,:l 1499') deliurneflIS 00HOUteurrely tH tribal e.nnnt,
40 k.elsgy-tin4--A,

41 In add it ion to consultinz w~ith the Tribal Nat ions atid cointin uin g on goinrg dialogue swith stake[iolders,th
42 [PA agencies conducted formal public involvemntit during the decision processes for soil arid
43 groundwater cleanup as well as for D&D of buildings iii the 300 Area. A list of these decision dtncuinis
44 can be found in the Scope arid Role Sect jon.1 adJdit ion i, emnuiikiting svith the -I ribal Nation: atnd

45 eentitin iig k)ngeff1'_ing ( -H iL_11 es heT1,*Wee4
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5

6 Site Characteristics
7 The following subsection presents information on the sites surface features, current land and groundwater
8 uses and the contamination release conceptual model and the associated groundwater
9 contaminant plumes.

1o Site Features and Land and Groundwater Use
I I Features visible on the ground surface, including structures and roads, are shown in Figure 6. Demolition
12 of the 300 Area Industrial Complex facilities is ongoing. Long-term facilities that will be retained through
13 at least 2027 include the 331 Life Sciences Laboratory, the 325 Laboratory Complex, the
14 350 Maintenance Shop, and the 318 Laboratory Complex. Additional facilities such as the 3220
15 Telecommunications Hub have an indefinite, longer-term mission. The list of long-term facilities and
16 utilities is provided in Table 1-2 of the 300 Area RI/ES Report (DOE/RL-2010-99). Industrial activities
17 continue in the 300 Area that are associated with electrical power generation (Energy Northwest). training
18 (Voipentcst, Hazardous Materials Management and Emergency Response [HAMMER] _Trainin , and]

DOE/RL-2011-47, Rev. O.AB



L .Prpoe Pla fo ..edao 30 raOeal nt 15A

Industrial
G-OMplex

I ~ ~ ~ ~ ~ 1 raining14, ev 0A



-. -g * - 16

I Education C'enter), and security (Hanford Patrol Academy). The Fast Flux Test Facility (FFTF) Reactor
2 (400 Area) completed deactivation activities and was placed in a long-term, low-cost surveillance and
3 maintenance condition in 2009.

4 Within the 300 Area, groundwater is withdrawn for the ibqllowing sew-:fromn three water supply wells by
5 Energy Northwest for drinking water and fire protection; and from three water supply wells in the 400
6 Area for drinking water. Groundwater samples from these water supply wells are monitored. In addition,
7 enid-at-grudae cotmntdwt rnu swtdanfo ne well by Pacific Northwest
8 National Laboratory to supply water to aquariums used for fisheries research in the 331 Life Sciences
9 Laboratory. Groundwater also is used to supply water for dust suppression during CERCLA remediation

It) activities.' Comment [V3R1]: Combine dw wells into a
single sentence and clarify that water is

I I Many communities downstream of the 300 Area and overallI Hanford site draw water from the Columbia monitored. In addition. PNNL..
12 River for all or part of their domestic water supply. The City of Richland's water uptake is the closest to COE

13 the Hanford Site. The City of Richland provides an annual drinking water-report to comply with the Sqfe
14 Drinking Wfater Act of] 1974. No alternate water sources have been required because of contamination
I15 resulting from Hanford operations.

16 Physical Features Impacting Remedy Selection
17 The ground surface of the 300 Area is flat inland from the Columbia River, the principal surface water
I18 feature in the area. Topographic changes are greatest near the Columbia River where the riverbank slopes
19 steeply to the water. Surface elevations change from approximately 137 mn (449 ft) above mean sea level
20 at the inland 618-11 Burial Ground to approximately 115 mn (377 ft) at the 300 Area Industrial Complex.

21 The vadose zone is comprised of backfill materials and unconsolidated gravels and sand of the Hanford
22 formation. In the 300 Area, the thickness of the vadose zone ranges from about 15 in (49 ft) to I m (3 ft)
23 along the Columbia River.

24 The changing height of the river directly intluences the height of the groundwater. Increases in
25 groundwater elevations result in a PRZ, the zone between the high and low water table elevations.

26 The unconfined aquifer occurs in the highly permeable gravel -dominated Hanford formation and in the
27 underlying, less permeable sands and gravels of Ringold Formation (Figure 7). The Ringold Formation
28 lower mud unit is a confining layer, the aquitard at the base of the unconfined aquifer, and is
29 characterized by very low permeability fine-grained sediment. This hydrologic unit prevents further
30 downward movement of groundwater contamination to the deeper aquifers. The thickness of the
31 unconfined aquifer along the Columbia River shoreline is about 25 mn (80 ft).

32 Groundwater in the unconfined aquifer discharges to the Columbia River via upwelling through the
33 riverbed and riverbank springs and seeps. The rate of discharge from the Hanford Site aquifer is
34 very low, compared to the flow of the river. Because the river stage regularly fluctuates up and
35 down, flow beneath the shoreline is back and forth, with river water intruding into the unconfined
36 aquifer and mixing with groundwater. When the river stage drops quickly to a low elevation,
37 riverbank springs appear.

38 Groundwater flow velocities beneath the 300 Area are rapid, with rates up to 18 m/d (59 fi/d) having been
39 observed. However. the hydraulic gradients change direction in response to river stage, which tluctuates
40) on seasonal and multiyear cycles. Consequently, groundwater flow is not always directed toward the
41 river, and the net rate of discharge is smaller than it would be if the groundwater flow was always in the
42 same direction.

DOE/RL-2011-47, Rev. O.AB
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I In general, regional groundwater flow converges from the northwest, west, and southwest, inducing an
2 east-southeast flow direction in the 300 Area. During periods of extended high river stage (March through
3 June), the hydraulic gradient reverses along a several hundred meter wide section of the shoreline.
4 The rise and fall of the river stage creates a dynamic zone of interaction between groundwater and river
5 water (Figure 8), affecting groundwater flow patterns, contaminant transport rates (e.g., uranium in
6 groundwater), groundwater geochemnistry, contaminant concentrations, and attenuation rates.

Hanford Site - 300 Area
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8 Figure 7. Stratigraphy of the 300 Area
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1 Figure 8. High and Low River Stage Effects on Groundwater in the 300 Area

2 The most important factors considered in remedy selection are the interaction between the groundwater
3 and the Columbia River, the relatively high permeability of the sands and gravels in the vadose zone and
4 unconfined aquifer, and the lateral extent of the PRZ.

5 When groundwater rises into the PRZ, it remobilizes residual mobile uranium contamination.
6 This periodic input of mobile uranium to the groundwater results in a persistent uranium plume and
7 continued discharge of uranium to the river. Therefore, technologzies must address Seq....... v of*
8 mobile uranium in the deep vadose zone and PRZ, wi44-targetin the mobile fraction vmass of the residual
9 uranium.

10 The highly permeable nature of the sands and gravels allowed liquids to enter the ground through planned
I I releases at waste sites and through unplanned releases (e.g.. leaks from pipelines). Contaminated fluids,
12 combined with the water already in the soil plus precipitation, leached down to the water table. These
13 same characteristics would allow Siial solutions introduced to sequester residual uranium ar
14 expeee to migrate downward through the permeable sands and gravels to the aquifer.

I5 The lateral extent of the PRZ limits the effectiveness of deep excavation as a remedy to remove
16 contamination that has migrated vertically to the PRZ and laterally away from the footprint of the waste
17 site sources. Any effective remediation option must address the mobile fraction of uranium in the PRZ.
18 Excavation of partially saturated soil in the PRZ would require application of dust suppression water to
1 9 protect workers, with subsequent release of additional uranium to the groundwater.

20 Waste Site Contaminants

21 The primary contaminants in the groundwater associated with wastewater discharged to 300-FF- I and
22 300-FF-2 OU waste sites included uranium, nitrate, and volatile organic compounds (TCE and
23 cis-l ,2-DCE). Leaks from the 300 Area Industrial Complex process sewer lines (300-15) also
24 released uranium and nitrate to the soil. Most of the mobile contaminants, such as nitrate, in the
25 wastewater discharges have migrated through the vadose zone and discharged to the river with the
26 groundwater. Many of the wa.;te ite: hae been Frfflnkiatd. Thefetr2 ;he remaining liquidwaste site
27 eewatmifieft.; in the N'adose; raone are residual. The primary contaminants in solid waste disposed in burial
28 grounds included uranium, transuranic radionuclides, tritium, and nitrate. The solid wastes may be buried Formatted. Font: Bold, Italic
29 up to 8 m (25 ft) below ground.

30 The largest amount of residual uranium is beneath the former liquid waste disposal sites, and the second
31 largest is in the PRZ. Measurements were made to estimate the uranium inventories in the 300 Area
32 Industrial Complex (PNNL- 1 7034, Uranium Contamination in the Subsurface Beneath the 300 Area,
33 Hanford Site, Washington). A summary of these estimates is presented in Figure 9.

34 Soil sampling in the southwestern portion of the North Process Pond (316-2), near the former effluent
35 inlet, and in the southern portion of the 300 Area Process Trenches (3 16-5) identified residual uranium
36 concentrations in the vadose zone and PRZ that excecd the proposed cleanup levels. Uranium
37 concentrations increase in groundwater at these locations when the water table rises during high river
38 stage, suggesting that these locations constitute significant sources of ongoing groundwater
39 contamination. Soil sampling at the 307 Process Trenches (316-3) and the 307 Retention Basins identified
40 uranium concentrations in the vadose zone under the central and eastern portions of the 307 Process
41 Trenches and on the eastern side of the 307 Retention Basin.

42 In addition to the liquid waste sites, five burial ground sites are associated with potential sources of
43 uranium contamination.

DOE/RL-2011-47, Rev. 0.A
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I *At the 618-1 and 618-2 Burial Grounds, low~ concenlrations of residual uranium contamination---
2 veylo oetr.fit.2n, remains in the deep vadose zone where it has been affected by historical
3 high water table conditions, when the historic uranium plume contained higher concentrations and
4 was dispersed away from the principal liquid waste disposal facilities. Waste acid contaminated with
5 uranium was discharged to a neutralization pit (300-246) constructed in the southwest corner of
6 the 618-1 Burial Ground.

7 * The 618-3 Burial Ground is associated with shallow uranium contamination that has contributed to
8 groundwater contamination.

9 * At the 618-7 Burial Ground, a new area of uranium contamination in groundwater developed in 2008
10 as a result of infiltration of dust-control water during remediation. Uranium concentrations at nearby
I I downgradient w~ells subsequently decreased. However, during the unusually high water table
12 conditions in 2011, the uranium concentration temporarily increased again, suggesting that mobile
13 uranium remains in the lower portion of the vadose zone at this location.

14 *The 618-10 Burial Ground and adjacent 316-4 Crib are the sources of uranium detected in
15 groundwater at the 618-10 Burial Ground site. Uranium concentrations in nearby downgradient wells
16 increased in 2004 and again in 2012 following application of dust-control water during remediation.
17 The 316-4 Crib also is the source of tributyl phosphate contamination in groundwater.
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I Investigation of the soils beneath the 324 Building indicates that cesium-137 and strontium-90
2 contamination extends at least 1.5 m (5 ft) below the building floor.

DOEIRL-2011-47, Rev. O.At
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M Waste Sites with Rteediaton
Ini~tiated under Interim Actions

W 300 Area Industrial Complex
0 120 240 380 480 m
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3 Figure 10. Waste Sites (43§2) to begin Remediation under Interim Action ROD
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I The contamination was discovered during decontamination and demolition activities at the building in
2 2009 but likely resulted from a 1986 unplanned release of liquid within the B-Cell. A portion of the spill
3 is believed to have left the cell through a breach in the floor (UPR 300-296).

4 The extent of waste site contamination is illustrated by the locations of the waste sites that are proposed
5 for remediation under this Proposed Plan. These figures do not include those sites that are recommended
6 for no action. Due to the number and proximity of the waste sites, two figures are used. Figure 10 presents
7 the locations of waste sites that will begin remediation under the interim action ROD waste site leeatieffs,
8 and Figure I11 presents the locations of the Feifiifii~g waste sites that will be remediated under the ROD
9 associated with this Proposed Plan-1jeaioins.

10 Groundwater Contaminants
11I Groundwater contaminants that have been detected at levels that exceed Federal and State standards in the
12 300 Area include uranium, tritium, nitrate, TCE. cis-l.2-DCE, and total chromium.

13 Uranium. The uranium plume is defined where concentrations in groundwater exceed the 30 Vg/L DWS.
14 This area covers approximately 0.5 km2 (0.2 m i2 ) associated with sources in the 300 Area Industrial
15 Complex (i.e., this estimate does not include the uranium contamination associated with the 618-7 Burial
16 Ground). The volume of the uranium plume is approximately 1,000,000 m3 (35 million fi 3 ) with a
17 dissolved uranium mass of 50 kg (110 Ibs). The extent of Columbia River shoreline whec the uraniumn
1 8 concentrations exceed DWS durin2 low river stage~ at~eeiex by the plunw.as depied below, is
19 approximately 1,200 m (3,400 ft). Figure 12 presents the groundwater uranium plumes for winter (low
20 river stage) and summer (high river stage) seasons in 2011.

January 20111 June 2011

3 . 3

AA

Mnonn Well Uranium -Upper Unconfined *Moellaing Well Uranium - Upper Unconfined
Facility Aquifer (PogtL) Facility Aquifer (W~L)
Wast. Site 30 Wto sni ite 30

0 125 250, 0 0) 125 210n, 60

0 400 600 i1 120 I 0 400 8001ft 120
21 ..... oc'..,,~ .oeca . ,_____________________________________________

22 Figure 12. Uranium Plume in Groundwater Beneath the 300 Area,
23 Winter and Summer 2011
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I Tritium. Tritium in groundwater that exceeds the 20,000 picocurie per liter ( Ci/L) DWS occurs in five Formatted: Font: Bold, Italic
2 wells downgradient from the 618-11 Burial Ground. Tritium concentrations from the 618-Il Burial
3 Ground do not, and are not predicted to, impact the Columbia River above the DWS (Section 5.7.4 in the
4 300t Area RI/FS report. The extent of the tritium plume is shown on Figure 4-71 in the 300 Area RIIFS
5 Report (DOE/RL-2010-99).

6 Nitrate. Nitrate in the 300 Area Industrial Complex exceeds the 45 mg/L DWS in areas where
7 groundwater has been impacted by off-site agricultural activities. The elevated nitrate concentrations are
8 detected in the southern portion and reflect the migration onsite of nitrate-contaminated groundwater into
9 the area from sources to the southwest. The extent of the nitrate plume is shown on Figure 4-69 in the

10 300 Area RI/FS Report (DOE/RL-201 0-99).

I I Nitrate concentrations exceed the DWS at four wells downgradient from the 618-Il Burial Ground.
12 The extent of the nitrate plume is similar to the extent of the tritium plume shown on Figure 4-71 in the
13 300 Area RI/FS Report (DOE/RL-2010-99).

14 Volatile Organic Compounds (VOCs). VOCs that exceed the DWS in 300 Area groundwater include
15 trichloroethene (TCE) and cis- I ,2-dichloroethene (cis- I .2-DCE). For wells that monitor the unconfined
16 aquifer, only two samples were collected during the past five years that exceed the DWS of 5 pg/L for
17 TCF. There have been no TCF detections for the samples collected from the wells that monitor the
18 confined aquifer beneath the unconfined aquifer system. The extent of the TCE in groundwater is shown
19 on Figure 4-65 in the 300 Area RI/FS Report (DOE/RL-2010-99).

20 Cis-l1,2-dichloroethene has been detected consistently at concentrations exceeding the DWS of 70 (Ig/L at
21 a well located near the southern boundary of the former North Process Pond (3 16-2). The well monitors
22 groundwater near the bottom of the unconfined aquifer in sandy gravel sediment of relatively low
23 permeability. The origin for cis-1,2-DCE is attributed to degradation of TCE disposed to the Process
24 Trenches and/or North Process Pond (PNNL-1 7666, Volatile Organic Compound Investigation Results,
25 300 Area, H-fanford Site. Washington). In 2011, cis-l1,2-DCE also was detected above the DWS at a new
26 RI well located approximately 80 m (262 ft) further downgradient and screened at mid-depth in the
27 unconfined aquifer.

28 Total C-Mromium. Total chromium eaneentratimno above the DWS of 100 pg'L were deteeted in
29 grourndwaer onec in onewevll near the 618 7 Burial Ground tballowing eampletioH of rendial ections in
30 2008. The SMurcc fr thO tetal ehromium is attributed to eofrosion of a stainless steel 'AJ~rnb
31 chloride contained iii dJUt 60ntr0l W'afff. Elevated chromfium has not bee-n detected in other: 300,Ara
32 nionitoring.well.

33 Principal Threat Wastes
34 The NCP ("Remedial Investigation/Feasibility Study and Selection of Remedy"
35 [40 CFR 300.430(a)(I)(iii)(A)]) establishes an expectation that treatment will be used to address the
36 principal threats posed by a site wherever practicable. Principal threat wastes are those source materials
37 considered highly toxic or highly mobile that generally cannot be reliably contained, or would present a
38 significant risk to public health or the environment should exposure occur. Where the toxicity and
39 mobility of source material combine to pose a potential human health excess lifetime cancer risk greater
40 than one in a thousand (I X 10-3), treatment alternatives should be identified (EPA, 1991 a, A Guide to

41 principal Threat and Low Level Wastes).

42 Waste containing long-lived transuranic contaminants that meet the definition of Principal Threat Waste
43 were placed in the 618- 10 and 618-Il burial grounds, which were developed specifically for that purpose.
44 Principal Threat Waste also has been identified in the soil contaminated with cesium-137 and
45 strontium-90 beneath the B Cell of the 324 Building because of the high radioactivity.

I tOE/RL-2011-47, Rev. OA



2

3

4 1 11 IRuerneM mrmycdI vkjie Prdfaruktro.on J 7 0.. S- ,. '=4 Acbm~ R1awic ~ ic Raledt5Woi c4ec Ahk~m Amvb

6 Scope and Role
7 This section describes the role of the 300 Area OUs in the scope of the Hanford Site cleanup strategy.

8 Hanford Site Overall Cleanup Strategy
9 DOE is implementing a cleanup strategy to complete remediation of the Hanford Site. The River Corridor

10 and the Central Plateau (Figure 2) are the two main geographic areas of cleanup work on the Hanford
I I Site. The River Corridor includes the former fuel fabrication and reactor operations areas adjacent to the
12 Columbia River. The Central Plateau includes the former fuel processing facilities and numerous waste
13 disposal facilities. The objective of the cleanup strategy is to ensure that cleanup actions address all
14 threats to human health and the environment.

15 DOE's strategy includes (1) removing contamination that is close to the Columbia River to ensure that the
16 aquatic life in the Columbia River is protected; and (2) moving the contaminated material to the Central
17 Plateau for final disposal. The intent is to shrink the Hanford Site footprint to the Central Plateau that
18 includes a final waste management area referred to as the Inner Area. The strategy includes restoration of
19 groundwater beneath the Hanford Site to drinking water standards and ensuring that aquatic life in the
20 Columbia River is protected by achieving Ambient Water Quality Criteria inc aesw rerodw r Lormatted: Font: Not Wod, Not Italic
21 discharges to surface water.

22 The 300 Area is one of the six geographic cleanup components in the River Corridor. At the conclusion of
23 cleanup actions, the federal government will retain ownership of land in the River Corridor and will
24 implement long-term stewardship activities to ensure protection of human health and the environment.

25 Contaminated groundwater that migrates into the 300 Area will be addressed under a separate ROD for
26 the 200-PO-1 OU. FFTF and related facilities are being evaluated in the ongoing Tank Closure and Waste
27 Management Environmental Impact Statement (EIS) for the Hanford Site, Richland. Washington
28 (DOE/EIS-0391, Draft Tank Closure and Waste Management Environmental Impact Statement for the
29 Hanford Site, Rich/and, Washington). The FFTF will be addressed by a separate decision and action.

30 Previous Cleanup Decisions
31 Figure 13 presents a chronology of key 300 Area documents that have been prepared and activities that
32 have been implemented since the Hanford Site was added to the National Priorities List (NFL) (40 CFR
33 300, Appendix B).

34 There have been two tnterim Action RODs (IARODs); one final action ROD; one Expedited Response
35 Action Memorandum and one Removal Action Memorandum for waste sites, five Removal Action
36 Memoranda for facilities; and a Resource Conservation and Recovery Act of 1976 (RCRA) treatment,
37 storage, and/or disposal (TSD) closure/post-closure plan for the 300 Area. The ROD from this Proposed
38 Plan will address all waste sites as well as groundwater contamination. All previous interim actions will
39 be included under the ROD associated with this Proposed Plan to determine completeness.
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I IARODs. Interim actions were initiated in the 300 Area in 1996 for contaminated groundwater in the
2 300-FF-5 OU and in 2001 for contaminated soil in the 300-FF-2 OU waste sites. These interim actions
3 are still underway.

4 * 1996 - Decloration of Record of Decision for 300-FF-l and 300-FF-5 Operable Unit
5 IPA/ROD/RltI-96,1143) (for 300-FF-5 OU groundwater)

6 - 2000 - Explanation of Significant Difference fbr 300-FF-5 Operable Unit Record of Decision
7 (EPA/ESD/Rltt-00/5210 1A "ta. 100)

8 *2001 - Declaration of Record of Decision for 300-FF-2 Operable Unit (EPA/RODR 10-0 1 19 (for
9 300)-FF-2 OU waste sites)

10 - 2004 - Eypla,,afion of Significant Differences for thec 31)0-FE-2 ( Operable Unit lRccord of Decisi on
I I (EPA et al., 2004)

12 - 2009 -,.Explanation of Significant Differences for the 300-FF-2 Operahic Unit Interim Action rmatted: Font: Not Italic

13 Record of Decision Hanford Site Benton County, Washington (EPA et al., 2009) [Field Code Changed

14 - 2011 -EUxplanation of Significant Differences, Hanford 300 Area, 300-FF-2 Operable Unit. Fomted: Font: Not Italic

15 618-10 Burial Ground (EPA et al., 2011)

16 ROD, A final action ROD was initiated in the 300 Area in 1996 for contaminated soil in 15 waste sites in
17 the 300-FF-lI OU. The remediation activities specified in the 300-FF-lI OU ROD are complete.

18 o 1996 - Declaration of Record of Decision for 300-FE-I and 300-FF-5 Operable Units
19 (EPA/ROD/R 10-96/143) (for 31)0-FE-I 1OU waste sites)

20 - 2000 - Explanation of Significant Difference for the 300-FA- I Operable Unit Record of' Formatted: Font: Not Italic

21 Decision (EPA/ESD/R I t-00/505PPAe! b--200(1) ld od hanged

22 Removal Action Memoranda (Facilities). The following memoranda address facility decommissioning

23 and removal:

24 a DOE and EPA, 2000,3 31 -A Virology Laboratory Building Action Memorandum Formatted: Font: Not Italic

25 * DOE and EPA, 2005, Action Memorandum #1 for the 301) Area Facilities Formatted: Font: Not Italic

26 * DOE and EPA, 2006a, Action Memorandum #2 for the 300 Area Facilities Formatted: Font: Not Italic

27 9 DOE and EPA, 2006b. Action Memorandum #3 for the 300 Area Facilities Formatted: Font: Not Italic

28 * DOE/RL-201 0-22. ,Action Memorandum for General Hanford Site Decommissioning Activities Formatted: Hlyperlink, Font: Not Italic, No
Lunderline, Font color: Auto

29 Removal Action Memorandum/Expedited Response Action Memorandum (Waste Sites). Two
30 removal actions were conducted in 1991 to mitigate the threat to human health and the environment from

3] contaminant migration in the 300 Area (removal of soil from the 300 Area Process Trenches in the

32 300-FE-I OU and removal and disposal of drums containing uranium-contaminated hexone from the

33 618-9 Burial Ground in the 300-FF-2 OU):

34 o DOE, 1991, 61/8-.9 Burial Grounid Expedited Rcsponse Actlion

35 * EPA, 1991b,A ction Memorandum: 316-5 Process Trenches U.S. Department of Energy (DOE) Fomte:Font: Not Italic

36 Hanford Site, Rich/and, Washington

37
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1 Five-Year Review Reports. The CERCLA process requires that the status of remedial actions be
2 reviewed at least every 5 years to determine whether the selected remedies at a site remain protective of

3 human health and the environment. Three five-year reviews have been completed:_____________

4 e 2001 - .USDOE Hantord Site First Fivc Ycar Review Report (EPA, 2001) CFormate: Font: Not Italic _______

5 * 2006 - The Second CERCLA Five-Year Review Report for thc Hanford Site (DOE/RL-2006-20) Formatted: Font: Not Italic-

6 * 2012 -FHanford Site Third CERCLA Five-Year Review Report (DOE!RL-20l 1-56) Format d: ont: Notltac_

7 The second five year review identified the following issue:

8 P'redicted attenuation of uranium contaminant concentrations in the groundwater under

9 the 300 Area has not occurred. DOE is curreotlyi pet formning additional characterization

1 0 and treatability testing in the evaluation of more aggressive remedial alternatives.

I I I To address this issue concerning uranium contamination, the review put forth the following action-ses

12 ( I) complete the focused FS for the 300-FF-5 OU to provide better characterization of the uranium
13 contanmination. (2) develop a conceptual model. (3) validate ecological consequences, and (4) evaluate

14 treatment altemnatives. The action also required concurrent testing of polyphosphate injection into the

15 aquifer to immobilize the uranium and reduce the concentration of dissolved uranium. DOE completed allI

16 the required actions.

17 Thle third five year review was completed in 2012, resulting in an action to issue this Proposed Plan.

18 RCRA Treatment Storage and/or Disposal (TSD) Units. Active. Two RCRA TSD units are currently

19 permitted to operate: the 325 Hazardous Waste Treatment Units L32 5VVTFi and the 40)0 Area Waste

201 Management Unit 140t-40). Closure of these TSD units under RCRA will be coordinated with the

21 CERCLA remedial action.

22 RCRA Treatment Storage and/or Disposal (TSD) Units, Closure. The following 14 RCRA TSD Units
23 in the 300 Area Industrial Complex were clean closed between 1995 and 2011: 300 Area Solvent

24 IEvaporator; 304 Concretion Facility: Thenrtal Treatment lest Facilities; Physical and Chemical
25 Treatment Test Facilities; Biological Treatment lest Facilities; 332 Storage Facility: 324 Pilot Plant

26 3718-F Alkali Metal Treatment & Storage Area: 311 Tanks Capacity; 303-K Storage Facility; 30t) Area

27 Waste Acid Treatment System: 303-M Oxide Facility; 305-B Storage Facility: and 33 1-C Storage Unit.

28 The following 3 RCRA TSD Units in the 400 Area were clean closed between 1997 and 2003: 4843
29 Alkali Metal Storage Facility; 437 Maintenance and Storage Facility: and Sodium Storage Facility &
30 Sodium Reaction Facility.

3 1 thle fot It osing RCRA TSD U nit in the 600 Areai was clean clo scd in 1 995: H anford Patrol Academiy
32 Demolition Sites.

33 There was no residual radionuclide contamination resulting from the RCRA closure, and no subsequent
34 waste site was identified.

35 RCRA Treatment Storage and/or Disposal (TSD) Units, Post-Closure. The 300 Area Process
36 Trenches was a RCRA TSD unit that consisted of two parallel, unlined infiltration trenches. Closure

37 activities have been completed. Postelosure groundwater monitoring required by RCRA is conducted in

38 accordance with DOE/RL-93-73, 300 Area Process Trenches Modified Closure/P'ostelosure Plan, which

39 is incorporated into WA7890008967, Hanfor-d Facility, Resource Conservtation and Recovery Act Peromit.

4t0 Dangerous Waste Portion, Revision 8C for the Treatment, Storage, and Disposal a/'Dangerous Waste.

41 The groundwater remediation will be coordinated with the 300-FF-5 Operable Unit under CERCLA. A

IDOE/RL-2011-47, Rev. O.At
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I groundwater monitoring, plan that integrates requirements for RCRA and CERCLA.will he submitted as Formatted: No underline, Font color: Auto,
2 part of the Remedial Design Report/Remedial Action Work Plan that will be prepared after the ROD is Highlight
3 signed.

4 Principal Threat Waste Approach
5 The RTD component of the alternatives in this Proposed Plan will isolate the highly radioactive materials
6 posing the principal threat and mix them with grout as appropriate to reduce the dose rate and to stabilize
7 the waste materials. This treatment reduces the toxicity and mobility of the waste. The stabilized materials
8 will be removed to the extent necessary to ensure protection of human health and the environment
9 (groundwater protection) and disposed at an appropriate disposal facility. Waste determined to be

10 transuranic will be transported offsite for deep geologic disposal at the Waste Isolation Pilot Plant in New
I I Mexico.

12 I m i te l i Rad Sma IEv .~oh uaid Cimt
Aim Renem iIRmeed RaiuIW

14 Summary of Site Risks
15 A baseline risk assessment is required under CERCLA to characterize current and potential threats to
16 human health and the environment before RODs for final remedies can be issued. The River Corridor
17 Baseline Risk Assessment (Risk Assessment Report for the 100 Area and 300 Area Component of the
18 River Corridor Baseline Risk Assessment rDoE/RL-2007-21 l). hereinafter called the RCBRA and the
19 Columbia River Component Risk Assessment (DOE/RL-2010-l 17). hereinafter called the CRC7. The-ie
20 Ccrridor Baseline Risk Assessment (RCBRA) (IDOERL 200:7 21, Risk Assessm ens Repsr: fef :hc
21 100 ,4o-a and4 3004.r-ea Gempenca: athe Riwcr C r-ider Raseline RiskAssecsmw), ineludingand the
22 Columbia RiverComponent (CRC) (DOE'RL 2010 117, Gohombia R4ivcr Ccnipenc Risk ,lsscsm,
23 Voim /--ccni. Lew! Eeeaeggcc! RiskA&NIssc~vns), wcrchave beenot conducted to (]) characterize
24 current and potential future risks to human health and the environment, (2) establish a basis for remedial
25 actions, and (3) support final cleanup decisions in the River Corridor. The RCBRA (DOE.RL 2007-21)
26 evaluated soil, sediment, and water located in riparian and near-shore areas and consists of a human
27 health risk assessment (HHRA) and an ecologzical risk assessment (ERA). The CRC provides a
28 comprehensive HHRA and a screening- level ERA. The intent of the CRC HHRA was to complete the
29 assessment of the "bank-to-bank" Hanford Reach and downstream areas (i.e., Lake Wallula) of the
30 Columbia River, characteriziniz risk in areas not previously addressed under the RCBRA. The-CRG
31 (DOBIRL 2010 117) evaoluated the pctcntial for fisk to humanm health an-d! to scolgical Fcccpters,
32 inceluding aquatie life livirg within the Columbia River anfd Wildlife ffeqUefnting or inhabiig the island
33 within the Fiev The results of the RCBRA and the CRC, which addresses potential risks from Hanford
34 Site releases to the Columbia River, are summarized in the 1)I-0( - Are RI/FS j)(11 -/ul0''.I
35 One of the most important outcomes of the RCBRA was to develop preliminary remediation ['as - Formatted: Font: ttalic
36 (PRGs) In- addition, the RCBR,6 (DOE!RL 2007 21) provided Prelimn~y Reme.diatieft Goals (PRGs)
37 that are protective of human health and the environment. These PRGs are further refined using site-
38 specific data in the 300 Area RI/FS. and are usead in the RL'FS fer analyzing rcmcdial altenmoives. In
39 addition, the RI/FS document provides PRGs tbor protection of surface water and groundwater based on the comment [6C2]: What about unrestricted
40 assumption of no irrigation which is consistent with anticipated future land use and preservation of shrub- PRGs?
41 steppe habitat lor the areas outs ide the 300 A rea Industri al Conwlex land the 61 8- 11I burial1 g-round): an11d aat
42 based on cheat gtrass land coveCr for the 3001 Area Ind(UStrial1 Area (and thte 618-11 burial 1,2mundC). These II~i
43 values were used to perform human health, surface water/groundwater, and ecological risk evaluation of

IDOE/RL-2011-47, Rev. O.AB
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I residual contamination at remediated waste sites in the 300 Area RIIFS. In addition, the CRC and the 300
2 Area RUFS provide ecological PR~s for surface water sediments.

3 The evaluations of remedial actions for specific waste sites relies upon a comprehensive review of all - omte:SaeAfter: 6 pt, Line spacing:

4 available data for each waste site including (if available), field data. radiological surveys, process history, utpe11I

5 analogous site infon-nation. personal interviews, engineering drawings and as-builts, and any other
6 information identified durina the develop~ment of the RI/FS. tor the waste sites to be remnediated under

7 the ROD, the data review indicated there is a need for action based on anticipated exceedances of risk
8 thresholds. This comrefhensive review of the characteristics of each site is sufficiently defined for the
9 t2urpose of alternative development and comp~arison in the FS. During implemnentation of remedial

10 actions, should field conditions var from those presented in the FS, this would indicate a Deed to re-
I I evaluate the effectiveness of the selected remedial action and modify the remedy consistent with

12 CERCLA ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~Comn zudne1(ianhat n e6gelF~ sesmnsffsne nte30Ae USCmet[C31: Should state that waste

13 cpot (OERL Gb 9) ntgraod hero~ltgfro bth he CBA (OEIL 2071) nd RCsitesrmediated under theinterimactions and
13 Repi4 (D&RI. 010 9) ifl~gF84d thOFesuls f~o boththe RBRA (Pdo not0 poseandaRCtd nettos toahure anto healthhalandndthe

14 (DOE/RL 2010 117), established the basis for femedial aetiora, an~d applied the PRGs to- waste sites and environment, are not carried forward to the FS

15 gfeundwatef: to faeilitate the analysis of remedial alteffatives.

16 Land and Groundwater Use Assumptions

17 Future land use assumptions allow the baseline risk assessment and the feasibility study to be focused on
18 developing practicable and cost effective remedial alternatives. These alternatives should lead to site
19 activities which are consistent with the reasonably anticipated future land use.

20 The 300 Area is currently an active industrial area. Some of the specific activities that occur within the
21 greater 300 Area portion of the Hanford Site include:

22 9 Hanford Patrol Training Academy, including the firing range

23 - FFTF reactor and associated facilities (now inactive)

24 e Energy Northwest including Bonneville Power Administration facilities

25 e Volpentest HAMMER Training and Education Facility

26 a Portions of the Hanford Reach National Monument (HRNM), administered by the U.S. Ftsh &
27 Wildlife Service.

28 In addition, research and development activities within the 300 Area Industrial Complex are ongoing and
29 projected to continue within designated facilities through at least 2027. This current industrial land use is
30 consistent with the projected future industrial land use that was identified in the revious CERCLA RODs - Comment [A4]: JAH - Were these previously
31 for the 300-FF-l and 300-FF-5 OUs (EPA/RIO0-96/143, Record of Decision for the 300-FE-I and defined

32 300-FE-5 Operable Units, Hanford Site, Benton Couty, Washington) and the 300-FF-2 OU
33 (EPAIROD/RI 0-0 1 /119, EPA Supefend Record of Decision: Hanford 300-Area, Benton County,

34 Washington, hereinafter called the 300-FF-2 interim ROD).

35 In 1999, DOE issued the Hanford C'omprehensive Land-Use Plan (CLUP) (DOE/EIS-0222-F) and
36 corresponding CL UP: Supplemental Analysis (DOE/EIS-0222-SA-0 I), and Record of Decision: Hanford

37 Comprehensive Land-Use Plan Environmental Impact' Statement (HCP EISA (DOE, 1999). Consistent
38 with EPA OSWER Directive 9355.7-04, "Land Use in the CERCLA Remedy Selection Process ", DOE
39 included participation from Federal agencies, Tribal governments, and state, county, and local
40 governments during the preparation of the CLUP. This CLUP also identifies industrial land use for the
41 majority of the 300 Area. including all land around the 300-FF-I and 300-FF-2 OU waste sites.
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I The remainder of the land in the 300 Area was designated as conservation (mining) for the
2 non-processing areas. Figure 14 presents the land use for the 300 Area.

3 A Presidential Proclamation in 2000 (65 FR 37253, "Establishment of the Hanford Reach National
4 Monument"), established the HRNM within the boundaries of the Hanford Site (Figure 2).
5 The Proclamation mandates preservation of the natural environment within the Monument, which is
6 generally an even more restrictive land use than those uses DOE adopted in the /anford Comprehensive -Formatted: Font: Bold, Italic
7 Land Use Plan. The HRNM mandate is to preserve the natural and cultural resources for which the
8 HRNM was established. The U.S. Fish and Wildlife Service has developed a comprehensive conservation
9 plan for management of the HRNM (USFWS, 2008, Hantford Reach National Monument: Final

10 Comprehensive Conservation Plan and Environmental Impact Statement Adams, Benton, Grant and
I I Franklin Counties, Washington). There are no 300 Area waste sites within the HRNM.

D OE/RL-2011-47, Rev. O.A13
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I The Notional Historic Preservation Act of 1966 (NHPA) applies to remedial actions where cultural
2 resources are present. Remediation may have the potential to impact cultural resources. An analysis of
3 cultural resource impacts will be taken prior to any remedial action occurring in the 300 Area. This will
4 include an assessment of the cultural resources known to be present and a qualitative comparison to the risk

5posed by the contaminants present at a site in accordance with the Han frd Culturatl Resvources Managemnent
6 Plan (DOE/RL-98-l 0). Cultural resource guidelines and strategies have been developed based on Hanford's
7 history and cultural resources, and through recurring discussions with thle State Historic Preservation Office
8 and the Tribal Nations. Preservation of cultural and historic properties under the National Historic
9 Preser-vation Act of 1966 is considered in remedial action decisions under the Tni-Party Agreement

It) (Ecology et at., 1989).

14 DOE thait Hatnfrd4 10 tef fd t ine~jt2 lafi Comment [GC5): EPA Comment - Is DOE
15 p,-on - ai'e fibflipi+ rn njw)-o -tX/-,lat j )a ceti they want to start thi

16 iifjiii oiierii ii+4+m-t sr aumenttdiscusslon in this PPI??

17 Tribal treaty reserved fishing nights are also recognized on rivers within the ceded lands, including the
18 Columbia River, which tlows through the Hanford Site. The Tribal Nations have been participants in DOE's
19 land use planning process, and DOE considered thle Tribal Nation concemns in that process., Comment [AAH6]: Tribal fishing rights are

recognized on rivers within tile ceded lanids

201 intcluding the Columbia River, which flows through
the Hanford Site. In addition to fishing rights the

21 Regarding gF~trfidwtcrf, the NCP established an- exppcctitkn to "retum usable gr-aund waers to ihir rots ain bereaindth ptrle o an. aterot

22 bcncfieial usz. WheFr.. .rPffactwabk1, Within a timfrarncifl that iS Frcocnable giVen th prtcua open and unclaimed lands. It is the position of DOE

23 eireumstanee ofthe se (410 CFR 3)0.'130ia][ 1 I[iii][FI). 912A genr8ally daefera tO! Stt definitiEIn E) that Hanford is not open and unclaitned land, While
Pr~tcticr.reserving all rights to assert their respective

24 g'cundwafef: elcasifieaticr. pfrovided unider FAN endersed CoFmprehecn.,vc State Groundwaietcr eeie positions. the Tribal Nations are panicipants in
25 Prcgtnrna (EP,A2510G 88/'003, Gtitdaotee. eft. Rewt.. .4e~l.k n.9ftiii "wam~yindiied Gfowiad 9Wer'; el DOE's land use planning process, and t)OE

considers Tribal Nation concerns in that process.26 StipeJaadSi:u ) Under EPA's gr,9tdwateF elassificatiar. rFogrtA, 300 Arca gre ndwater wauld be
27 desiffnatcd Glass hA/VB, gfewidwater that is a potential eurenat and futfrc sourvc Ofdrifikiflg waterFomnt[:R] Make consistentith 10
28 although it is expeeted that use of grouNfdWalff Will bO rcjrietcd as part Of thc RcMcdial aeti~li until Kceksaeeiiion.
29 stafidaFEI arc met7The NCP (40 CFR 300) establishes an expectation to "return u seable ground waters toCOE
30 their beneficial uses wherever practicable, within a timeframe that is reasonable given the p2articular
31 circumstances of the site" ("Remedial Invest igation/FeasibilIity Study and Selection of Remedy,"
32 [40 CFR 300.430(a)(1I)t iii)(H)). The Tn-Party agencies' goal for Hanford groundwater is to return it to its
33 highest beneficitcal use as a po~tential future drinking water Source.

34 Soic oii ki- jroundwatier is currently contaminated, and withdrawal ol this Coliitninlatd v1r0111ld\\ 1lcr Formatted: Body Text,bt,BTo,b,SD-body,vv,O
35 for uses other than remediation. recrchv- and monitoring, is prohibited because of ICs placed on it by Atline- 1, BT1, BT2, BT3, BT4, BT5, BT6, BT7, BT,BT

36 DOE. Under ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~,B1,Bd curn ieuecniinn opeehmne~ueptwy ogonwtreit9B1,yText (INEEL),Durham Body
36 DOE Unde currnt sit use onditons, n compete hman exosurepathwys togroundater xist extbtsbt2,xamplTest-odytet--pmoaalP

37 except for some potential for limited exposure to groundwater from intermittent seps along the Columbia I1,BodyText,ArialN12,Body Text draftTodd

38 River. Regardless of land use designations, it is proposed that ffoundwater will not become a future Text,Body Txt,bt Char, Space After: Opt, Line

39 .source of drinkingz water until cleanup criteria are met and groundwater is restored to beneficial use. spacing: single

40 Groundwater in the risk evaluation was evaluated assuming potential use for drinking water, therefore,
41 COC concentrations were compared to DWSs. Groundwater COC concentrations were also compared to
42 aquatic criteria, because groundwater would discharges to the Columbia River via riverbank seeps and
43 upwelling, through the river bottom. Comparison of groundwater COC concentrations to DWS and
44 aguatic criteria supports the basis for action determination.
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i Contaminants of Potential Concern
2 The .contaminants of potential concern (COP's) in the soil (Table -21) include radionuclides, metals, Formatted: Font: Italic
3 inorganic anions, semivolatile organics, and polychiorinated biphenyls. COPCs are initially identified by
4 evaluatingz the history of operations in the 4-44(PK3U()Arcei and an analysis of environmental samples over
5 time. TuN.. 2 thkk a:t. HA .T iiI GOPC' The specific contaminants of concern (COCs) for each -Formatted: Font: Italic
6 waste site will be determined during the implementation of remedial actions (uranium has already been
7 identified as a soil COC for the 300 Area). Information on the known or suspected contamination at each
8 waste site is identified in Table I- I in Arinendix IXA of the 300 Area RI/FS. The. ('(sii ink ae
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I The roestt fromn the 1HHRA werce used to idoetify oornamirnarm of eoneem (COCOs). COG9 roapfesent
2 eentamnfinarit that provide the largest eaontribution to o;'ofali human health fik and require funhoe
3 eNvaluatian in the F8. The rfopesed plan identifies the proliiar,' COGS. The final GOCs arc identified i
4 the ROD) fellov'ing the publie eafmcnt oppeAHnIty.

The W14R-A identified waniu~m as 21 COC in 6oil Wowevr, Many 6itot in thill 300-F 2 QO
have' not yet boon rwmodi.atod, amd have littlo or no dta. Thece ritor could not be

and the orriron-mant. Thareform, for thee yet-to-bo reomodiated o'3Ets 64t66, COPGr A16o
AwPro9 idontified fromA DGER6 20019 1710 30 - -~ Ramedial n'tiio!exblt
gtwdy Work PF!gn Derign RepartRomoda!l Actian Work Plan for the 3DD FF A. 300 wF 2
and 300-W- 5 Cprbc ni Area, bawed on available data and procort fo'd .Th
COUt anRd COQI in coil are ruvimaixod in TalbiaITable 1. Vadose Zone GO)r-a*4-COPCs Comment [VIRS]: Check with 100-K

approach. Identify additional CO~s as primary

Amrcu-4 nioy1..1 -Trichloroethiane experience._CLOSED

C'esium-137 Arei .2-Dicehloroethene itl

Cobalt-61 Asbestos MctiN I ctliN I ketone (2-Butanonel

Eurpiun-152BarumMcths I i~obuts I ketone~lI~ M'soeJ
________________________________ 4-Methyl-2-pentanonej

EuropiIM-1 154 BrlimBenzene

Europiui- 155 Cadmiumn Carbon tetrachloride

Iodine-129 Chromium (total) Chloroform

Plutonium-238 Chromium (hexavalent) Cis-] .2-Diehloroethene

Plutoniumn-239!240 Cobalt Ethyl acetate

Plutoniutn-24 I Copper Ethylene glycol

Strontiun-91) Lead Hlexachlorobutadiene

Technetium-99 Lithium Hexachioroethane

Tritium ~~Manganese erclothn

Uranium-233/234 MercuryToun

CyanideSodium (metal)

Aroclor 1242Uaim(ttl rbty hsht

Aroclor 1248 Total Petroleum Hydrocarbons

Aroclor 1254 Nonrmal paraffin hydrocarbon (kerosene)
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The Will idontified iirapilum as 2 MrC in 6oil. HWeW~kor, FmaRY 64ite in thO 300 F 2 0O,
haVIIIo not Vot been remotiatod, and hav"MA -a al or no data. There 6itor C01 Id not b@

and the Glmironme~t. Therefor~e, for there yet tQ be romodiatod toacte - iter O~
tweroe identified from COE,'RL-20019 410 30 Are-..a 'Remedial Iniirwtigate!urblt.
Study Work Plan Design Rep ertiRemadial 4ction W9r4 Plan f4* the 30SOO 1 30FF3
and 300-F 5 O ralLni Area, based On avgailable dalta and Procort knowledge. The _______ _____

GO_ G--and G OPQt in toil WOe 61011111;112d in Tabl iable 1. Vadose Zone CQ~r andCOPCs Comment [VJRB]: Check with 1 00-K

Radinucide Mcab Vlatle rgaicsapproach. Identify additional CO~s as primary
risk drivers based on WON remediation
experience. CLOSED

ISource: !Ftmo J.able 841 in DOE RL-2010-99. Rem ied tallInrestigation/lFeaisibilitvl Study fbr tihe 300-FF-1, 300-F F-2. and
300-FF-5 Operable Units.

has btaen4_ I II I - . 4 e

Iweei(!i ( 5 II lk 111 " .1 H RA tj.'Wl ,...,j 1,1 ,lfl U 2(4-R -4__w> Wu- Formatted: No underline, Font color: Auto, Notj
014 li no'i de~iiltsd!li ed l! I'ee il11 1 id-1 SIHighlight

hm'f'-' i-Hhif j4, 44 1. F.... ,,,hlFormatted: No underline, Font color: Auto,No
' LHighlight]

01 -,-,eei+I(OPC contaminant of potential concern

PCB -polychlorinated biphenyl

IThe HHRA identified uranium, tritium, nitrate, TCE and cis-l ,2-DCE as COCs in groundwater based on a
2 quantitative evaluation of groundwater data. Uranium isotopes (U-233/234, U-235, and U-238) and gross
3 alpha are also identified COCs. Since the uranium isotopes and most of the gross alpha are associated
4 with total uranium, these compounds will be addressed with the remediation of uranium. Several other
5 metals and VOCs detected in groundwater were identified as COPCs and also carried into the FS because -Formatted: Font: Not Bold, No underline, Font
6 of uncertainties with groundwater analytical data. The COCs and COPCs in groundwater are summarized color: Auto
7 in Table 2. (Formatted: Font: Not Bold

8 l., r *->- lywi1 i-I -+ H -- lFormatted: Font: Not Bold, No undelie Fn

Fomte:Font: Not Bold

Table 2. Groundwater COCs and COPCs Foorme: ont o od o Fn
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Table 2. Groundwater COCs and COPCs

F _ _ _ _ _ _ _ ~LeadI_ _ _ _

___________________________Nickel I________________

COCs (identified by 444;+Wateori4._'were detected at concentrations in groundwater higher than drinking water standards or
aquatic water quality standards. Remedial alternatives are being evaluated for all of the COCs. Source: Section 6.5 of
DOE,'RL-201I0-99. Renqs,'ial it n,'ihatioil. FcUihih~ o'.h br III,30 ?tI) 1- I hTt I an~d 300- I- ,ohI lae Unils.

All other contaminants represent COP's in groundwater identified based on uncertainties with groundwater analytical data.
Source: Table 8-5 of DOERL-20t0-99.

COC contaminant of concern

COPC contaminant of potential concern

i Current and Future Exposure Scenarios
2 Exposure to contamination in the 300 Area is currently controlled by DOE's site controls to prevent
3 unacceptable exposure to humans. Risks to current workers are managed through health and safety
4 programs. For purposes of assessing future potential risk, various land use and human exposure scenartos
5 were evaluated in the RCBRA (DOE/RL-2007-2 1), including the CRC (DOE/RL-2010-l 17) and the
6 baseline human health risk assessment in the 300 Area RI/FS Report (DOEJRL-2010-99). The residential.
7 industrial, and groundwater scenarios are described in this section. The 300 Area Rl/FS Report Comment [TM9]: JAH - Need to state which
8 (DOE/RL-2010-99) includes human health risks for the residential, industrial, residential National one is appropriate forfuiture land use

CLOSED
9 Monument worker, and casual recreational user exposure scenarios.

10 Residential Scenario. The residential scenario is represented using the State's "yiodel Toxics Control Act- -Formatted: Font: Bold, Italic
I I Cleanup" (WAC 173-340), hereinafter called MTCA, unrestricted use for chemicals and a residential
12 exposure scenario for radionuclides. Each of these scenarios is described below.

13 For assessing risks from chemicals in soil, the MTCA (WAC 173-340) Standard Method B (Soil Cleanup
14 Levels for Unrestricted Land Use) are used. For direct contact, these cleanup levels are based on exposure
15 of a child through incidental soil ingestion. For the inhalation pathway, the MTCA (WAC 173-340)
16 Standard Method B air cleanup levels are based on exposure of adults and children from inhalation of
17 vapors and dust in ambient air.

18 For assessing risks from radionuclides in soil, the residential scenario I~ th I U! iMcI k. idICI
19 io o i h ruh~inc>:c~ nwI.,i c c ) assumes that exposure to soil within the top 15 feet occurs
20 over a 30-year period. A residence is established on the waste site and the resident receives exposure from
21 direct contact with the soil from the remediated waste site and through the food chain. This includes
22 potential exposure through external radiation, incidental soil ingestion, and inhalation of ambient dust
23 particulates. The food chain pathway includes exposure from consumption of fruits and vegetables grown
24 in a backyard garden and consumption of meat (beef and poultry) and milk from livestock raised in a
25 pasture. Uptake of contamination into crops and livestock is assumed to occur from contamination present
26 jin soil. Contaminants in soil are transported throught tltcsoil ciluint into, the underlying eroundwater,
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I and into a hypothetical downgradient well located at the w~aste site boundary that is used for drinking
2 water consumption, irrigation of crops and watering livestock, and consumption of fish raised in a pond
3 supplemented with water from the downgradient well. An additional evaluation was performed for
4 groundwater if the only exposure was through use of groundwater as a drinking water source.

5 Industrial Scenario. This scenario is represented using the State's MICA (WAC 173-340) industrial
6 scenario for chemicals and an industrial worker exposure scenario for radionuclides. Each of these
7 scenarios is described below.

8 For assessing risks from chemicals in soil, the MICA (WAC 173-340) Standard Method C (industrial
9 Soil Cleanup Levels) are used. For direct contact, these cleanup levels are based on exposure of an adult

10 from incidental soil ingestion. For the inhalation pathway, the MICA (WAC 173-340) Standard Method
I I C air cleanup levels are based on exposure of adults from inhalation of vapors and dust in ambient air.

12 For assessing risks from radionuclides in soil, the industrial worker scenario assumes that
13 exposure to soil within the top 15 feet occurs 8 hours per day (6 hours indoors, 2 hours
14 outdoors), 250 day-days per year, over a 25-year period. An adult works in a building located on
IS5 a remediated waste site and receives exposure by direct contact with soil. Analytical dataan
16 prooce knaWlodge inldicatc that id otralerker PR(;F wvould be execcded at unrcmcdiated
17 waste Sitcc and pmovida the basis fcr action. This includes potential exposure through external
18 radiation, incidental soil ingestion, and inhalation of ambient dust particulates. Drinking water is
19 assumed to come from an offsite source.

20 Groundwater. Human exposure to groundwater is evaluated through risk calculations and comparison to
21 federal and state drinking water standards. For assessing risks from radionuclides and chemicals in
22 groundwater, the methodology identified in EPA's tap water scenario (residential drinking water source)
23 is used. This assumes that the groundwater is used as a tap water source for a 30 year period. Potential
24 routes of exposure include ingestion. dermal contact, and inhalation of volatiles during household
25 activities. Groundwater contamination is also evaluated by comparing the groundwater concentrations to
26 existing federal and state drinking water standards.

27 Contaminant Fate and Transport Modeling
28 Contaminant fate and transport modeling was performed to simulate and predict the movement of
29 uranium from the vadose zone sediments, through the PRZ and into the saturated zone as wellI as
30 migration of uranium already present in the PRZ and saturated zone as a result of past migration. The
31 model predictions indicate a long-term declining trend in the dissolved uranium concentrations in
32 groundwater for uranium transported from vadose zone sediments, with seasonal increases and decreases
33 in concentrations as the water table rises and falls with river stage fluctuations. \\ ith 1,-_w I, f
34 t he mean annual dissolved uranium concentration for the monitoring wells along the flow path is
35 predicted to take less than 23 years (starting in 2014) to drop below the groundwater action level
36 - aximum contaminant level [ NI( dLLof 30 pg/L (or by 2036). while the 95 percent upper confidence Formatted: Font: Bold, Italic

37 limit (UCL) on the mean annual dissolved concentration is predicted to take approximately 24 years and
38 the 90 percentile concentration is predicted to take approximately 28 years. These estimates of cleanup
39 time are based on the assumption that the current hydrologic and chemical conditions remain unchanged
40 and are also based on the well with the highest uranium concentration to iih,4 b~kthe
41 1 , ' \1C . This two-dimensional model is newly developed for this evaluation, incorporating data
42 collected since the original modeling was performed that supported the 1996 ROD, and includes more
43 physical ly-based treatment of uranium sorption and desorption processes based on information about
44 uranium transport in this environment learned from research at DOE's Integrated Field Research Center
45 test site located in the form-er South Process Pond (3 16-I)1
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I Results from transport modeling are summarized for other groundwater contaminants that are locally
2 present in the aquifer, such as tritium, TCE, and cis- I .2-dichloroethene. A fate and transport model was
3 constructed for the tritium in the groundwater that exceeds the DW-1c emI Nh 1 beneath the 618-Il
4 Burial Ground. This analysis determined that the tritium concentrations would decline to below the -DA"'A
5 -N(Il -by 203 1. Analysis and modeling of organics disposed of in the former 300t Area Process Trenches
6 concluded that it is feasible for these compounds to migrate and partially degrade to produce the
7 trichloroethene and cis- I .2-dichioroethene concentrations currently observed in groundwater.

8 Human Health Risks LComment [VJR1OJ: Review with Jim.
CLOSED

9 The RCBRA (DOE/RL-2007-2-A'- i ,.n n~ik. l~~+&ib,~i bUmn/~~
10 RkA.~i o and the I fI I I n'i 1nii wmn W 300 Area RIIFS Report (DOE/RL-2010-99)
I I evaluated I~..nn nis i.nli ~l~vpini n 4 i np i:- n jipl xII v Itc. i. h,
1 2 eo.ki i i - .t -np- p-.nni A1..nion- .- y ~ p . pps i t --. '--~

14 1n'4 n1-nx-nnn -uR. The iiii"-31( A:,s WI Nevaluated an additional 4-)36_waste

I5 sites that had been remediated in the 300 Area since 2005 and that were not addressed in the RCBRA.
16 IHuman health risks were addressed ;lit for up to three decision units in soil within each waste site: these
17 were the shallow (less than 4.6 m [15 ft]) soil, overburden soil, and deep soil (greater than 4.6 m [ 15 ft])
I8 zones.

19 Tii iIis ~cni h,-n c.:xliu IJ II\:I ~u-.-.llc h, nIp ilk t -I I (A Rl--.isinl Formatted: Font: Not Bold

21 +41- - v3--i~ -l Im~.v -)v kI---Ivm- ilu are less than the State of Washington's
22 cancer risk threshold (WAC 173-340-708, "Model Toxics Control Act-Cleanup, .. .Human Health Risk
23 Assessment Procedures"), using MICA (WAC 173-340) Method B unrestricted (residential) use
24 scenario. Residual cumulative cancer risks from radionuclides for all remediated waste sites are less than
25j the CERCLA target cancer risk range i I I I nn nio i I In 'imlli)(' based on the residential scenario1,
26 with the exception of four previously remediated waste sites (316-1, 316-2, 316-5 and 618-3). Noncancer
27 hazards for chemicals were below the non-cancer jaazard index of one a with the exception of two waste Formatted: Font: Bold, ttalic
28 sites (316-1 and 316-5). Cz..,.-. risk z-, _ - .. th 418F . den!~ 0414i....-m wLzke 2ZZ..Zr.. On)sifii
29 is tkt.st 44 tl-. posidot2a sooner::. GaerFst 4;s 16- twasi .Ro-m~a o:tz ez seanaio-,. -
30 alp~timl 11J 4 )O #;l w~ I ftL.. tLrim and:Et~ fe w..J ,I .A. LCICAt,
31 m ig-im c% cv. I--The 316-I, 316-2, and 316-5 waste sites were remediated to lti iv mci -in the CERCLA
32 target cancer risk under the 300-FF-l OU ROD using cleanup goals for industrial land use. 'nimiill
33 Tihe 618-3 waste site was remediated to t-.-4 iin the CERCLA target cancer risk under the
34 300-FF-2 OU interim ROD based on cleanup levels for industrial land use. The industrial exposure
35 scenario represents the reasonably anticipated future land use and land use controls are warranted.

36 CaefFSE seitdwt h eiH OI~ft O1- -R#i)_F.iia i h'@fF11

38 ii.es-ent.. S60lfi. QaL.- n i f,...- .,.,. -Al ... I af, *1-. "IRef e enaf.-,.1 lnn p ~-

'Caincer rkk'. niScnioledp ill] tile residentl Montiiitl p. irkcr ..cclariii arc sjimilar to thos.e foir lic Formatted: Font: Times New Roman
eiltiilScenarioi. ( atiedl iA..I s 601i 11v CiISuL1 v-Ccneiin iCl_ SC0-ni 1 Xnsji C Cr nvijmnt I 0046tiid

Iiiil C1 u th Ilc residen I nl 'Cemi I io. and lId I n th in t lte (174( A uret ri-k tIiilwe.
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I While site users are unlikely to be vx±l-epsdto contaminants in deep soil below 4.6 im (15 ft),
2 risks was assessed to identify the need for future controls on deep excavation. The cancer risk associated
3 with residential scenario to radionuclides in deep vadose zone material exceeded the upper end of the
4 CERCLA target risk range at two waste sites (618-1 and 618-2). Radionuclides associated with historic
5 waste disposal contribute to a majority of the risk and are expected to decay to concentrations less than
6 the residential screening levels within 15 to 60 years. These results indicate the need I x ~,xxI:l',

8 1-v iuiui-l~C x Ivc 111,, lit: l ( Nk tNliu v uxI l iixixuvxx Ixv xx ilx IlI, tlv' Iull 111

9 1~- :1lxiJ- Y, xxIxv.")d tA il I~ u i plot I& v III vI'ill ixu i

12 IxnL ialcnais r ixct , OihR(JR 8111 iit Ili i Commat [GC11]: Really?
13 1il uIt v ..xv~v ... l1xi xiix1v vliixt.vxhv xuv xiilxuixx ii v 1~xili-R
14 11) 12ix 1 iim I)iil(R ) i I2xlli uuxb~ ii(uxxuxn ii

15 Pvvii-u ''Aiivi ~v-xi Ilx i vll i.AvvvxvxiJlxxxvixi xx xxuiuii

16 ui~iuiiu li iii u x xvi~vivv xxuxx. ~liiux x-lu l vxui, i i.xi
17 4,xxxx vxvx-x--i-l li xvi liui- iulx x h-i-ixxiix-v l- i p 'iii

19 41 1i-r-i-tkiixxu-ix xi i- x v--x ii i v~iiiivt 'li xxi xi ixi iii

19 xi xiixxxxx "xx tiu xli-li~xu~iilx ii -t I x ixxiuli ui

210 x tl i ui x xixxi~ixxx i x. 1 hic v _l,1x_ x'I itiiIxi xix

221 i~xx.lox~ixvxhxjx xnuxin.- vot-*r~-flxuo'iixixxxi i xu 'xix

232 x. .x~vi--x- u~xxxuli ~ xlxlv i k v xxi.xx i i x x i. x x

243 xvx l'ilIiv- 'xil~x-I i lxi\ i xxl li ixxx >li>i

28 xi-- xi-

2929 xxxuxx inp-v ivuxlx i---u~v uxx-vixvixuJxixixvxi '~v i tt xxx-vix. i i

30-30xlx-ii- - -i i ' .x v iix ~x yixxxx-xv-x-xuvt'-- tu ~vliuuxxx xv>fu- xxilI
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32x32 xxxi x v lvi-, xc-vi, iv--v 'lxx.xxi- x -I iv u:xd xu vxx i-. 1lv'~
1 Iiil

33 fyi ii xi uuvuilyuuxxxxx~,ixlxxil - x v -ix v xv u~xx~ ' l-

3434 >x-lxixuu iixv Ih-.-ihi x xJivxxiiu xvxiiu i ixvxt- x xiixxxi xi> ivv x

3535 x--x ivi*-i xi -xvx.--ti-xxvxv i-. x-xi.x>~-x -i~-ii xvx-±x-x---'',vc--xlxi-.-I-i4- v
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4 ;o;atvs ±±

5 Analytical data and process knowledge indicate that human health PRGs would be exceeded at
6 unremediated waste sites and provides the basis for action. The remedial alternatives for these
7 twi 4-t4waste sites are presented in the Remedial Alternatives section of this proposed plan.

8 Groundwater Risks
9 Groundwater was evaluated as a potential drinking water source through a comparison of the.vupwsu:-e - Formvatted: Font: Italic

10 twilit conc11nionl (LPC for each contaminant against the lowest applicable standard, including fcdcral Formnatted: Font: Bold, Italic, No underline,
I I an Ii i>lu drinking water standards. sla tc of\ s 1 ol Lan111 lcx ci-lo41in -kji4*e ti. Font color: Auto

12~~~~~~~~~~ Thseautopdntfe h i ±umetgroundwaiter contaminants within the 300-FF-5
13 groundwater OU in the 300 Area Industrial Complex and in the 600 Area subregion. The plumei
14 uround\wutcr in the 300 Area Industrial Complex contains uranium concentrations that are greater than the
15 federal and state D"W 's. I ( L.-( , ii wj..tx x~sw-

16 c. tlt-l-w'h. iiw ie-hii-ti4v--4 \eni1V -t- + -4
2

-447--ft

20 -Tetwo volatile organic compounds I ( I- ilc--'4'Ii-ihave been detected in the 300 Area
21 Industrial Complex at concentrations that exceed federal and state , )I,"-~ - II -i t-T-Gl-- 0n
22 ci-- -I L '. The elevated TCE has a very limited extent, and the cis- I ,2-DCE occurs in groundwater in a
23 relatively low-permeability interval that is difficult to monitor i.In, ., t'i dii icelix .1
24 c.:h~i~ i~ ~I~i
25 1 itwlII. ,it+, -e-t--inalt that exceeds 4) .IwxI~ tCI in the 300 Area Industrial Complex is
26 attributed to l4e-off-site sources.

27 Groundwater in the 600 Area subregion received releases from the 618-7, 618- 10, and 618-1l Burial
28 Grounds and the 3 16-4 Crib. Tritium and nitrate concentrations downgradient from the 61 8-11 Burial
29 Ground are greater than the federal and state) IW-N.N( L, . Tritium concentrations are predicted to
30 decline below the DWS by 2031 based on the results of fate and transport modeling. Downgradient of the
31 618-7 Burial Ground, total chromium concentrations (in one well) and uranium concentrations (in two
32 wells) have exceeded the federal and state IW.( -. This contamination is attributed to the dust
33 suppression water used dluring >ourincremediation of the 618-7 Burial Ground. at*I-Sincc tbis SnUrce
34 remitioin is completec. lhcsc contcetrtions 4s-arc expected to decline below the 4w,-Idix NWlL.
35 tfolkiNN iinz rel~iiiedi based on the trends observed in the o groundwater monitoring data (Section
36 4.4.4.3 of the 300 Area RI/FS Report). Uranium concentrations dlowngradient from the 618- 10 Burial
37 Ground that have exceeded federal and state DWSs are attributed to the dust suppression water used
38 during ourclc remediation of the 316-4 Crib and 618-10 Burial Ground. Based on the observed decline in
39 concentrations below the 4)t-. 1l-floigthe -. remediation of the 316-4 Crib,
40 concentrations also are expected to decline below 3 > 'tl , following o~urt. remediation of the
41 618-10 Burial Ground (Section 4.4.6 of the 300 Area R I/FS Report).

4242 Iiciiixe-ex--4tlI.'ii- i .ii ie .e--ee- --- xeix -i--v~-i.i- -. i'i-4eihtl--f--e~i-e
43 Pe- eii - ~4l- - -Ne-ti'~ I \ ~ ~ t~~4-<~-'b-- .- 1 -
44 iiYP- n--x.---i-xtc.-ei -wtil- §'-- 4l.i4i--hb+ ieie i t e-t.
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4 Contaminant concentrations in groundwater were also compared to surface water standards for protection

5 of human health and aquatic organisms because of groundwater discharges to the Columbia River.

6 InCIltidiic ix Iai.x edeii Iii an lcdcral >crIlc (x UI!tai vI ldail I- frc' l I x I ti) \ter, and anilbiccli

7 kxI tiel- IcLK ii j lI (Ii a. Thi s compari son indicates that all 1ix-iidxx til, contaminants c nc t ratIi 0i i were

8 4ti-hvv_1, than s ki ilic xi I i clIeali x ci In ambi ent water q ua lity standards.

9 l.1,ved xIl ike r-nih> vv'Ih Ulcroviiidwacl I knjiiittii. naitiin vii-.111 xv'i craiiUiic i, i>- F:i( -

10 ;und nitiraic in ik- .,i00 Arci -,ubrfV4i illd ndustrialI coi lex nen i~jj 1 Ck ci> 1 diax rriia CxaILnativi Of

11 rciicdialaiiiii.

12 Sixlr\-cxviv irtivvi>vt iriicii aid W t in vil, 600 ( \1(,, rea *.bccviar2 jrcwc at Ic\ ci- that

13 1xarn i x iciviv 'ciicia acidic111 Wtic cviiii il arc clI dcntiiicC a> 01'('. \Vxx~ iiili liviid

14 cnclvcd

15 Ecological Risks at Upland Areas

1 6 NI lt 6Ipleanal iica I dat a sets wx cc used to extiiuatc p oteiiia risks ti ecologicalI reccctors, inC it- n

17 limlited fiecld inxCstigIvtinns (M F). cictittup xwifiititn taickit s (CVPs),RCBRA md (reline-ilIi

18 inxestivaatixin (RI) data I ihe I El amnf~ik- r, I iii ai tueice ii I '- i iv ii > tin iii' vlcctvi

19 W1icCvrK. cc l :11, ii Cii n- a il1 Inxllnt III 'ivcdiecv~c iaici vppi icvi cdcv')3

20) cxv ci PA iv. uc d finii iii iv. Ii i ilixti I I) ii n 'i. ii fvi ii Ji c'coiv'vcil a

21 npc' -> it i ic. Si.c-iv

22 'ir CI' xUtE11~i iadI ci II cviXIR 11 5 ~ iic

23 v-cological risks at Ii\i. ,k--4cvntirernediated waste sites ixx41v. --i-Av xd pad iaia

24 .ivini c .x .. .il. .tix~-tx-i~ jvr4 IIP-4 ,d xi > eex

25 -i-t ' -. dixdxxnr- ce .r-a.cvcda pivd cx-'caIisvi--..ii x-cid> Comment [TM12]: Alaa - check

26 ( xpe j:d~n5IMc 7II -- p~viitr)-- ~A4ia~.I cr> it ii ccc ci- eciiii

27 + piiiiii-1vi xidiviC1 iai :1vlv iccc c -vfe~i~ i'i-~ - Witt i-vi .~t

2828xa -- x Iv-- xw-4ai- ixi4 .. 'IxviW 'vccicc;cx -'.--xi--r-- c-~cm-.---iI iv--nn

2929 xIIl li xnixxv~ i -ns-vxi--m-vx- icvlixil--ivv lixivri i, vci idvid~iv~

3030ixv--x'- idv'---4ta x~-vixi~ifvi-i-~.t-aia~ixev biv c vS~ri-4 ---±---xii-v

31 xx -ic-- i iii i iiiviv Iiadl---i---v4 ivi- -va-v vvhvlxafitiiv4 ( I7

32 oll 'A I I~- -x&,vr-ii- c-v-.-ii xS-IuA> 4n4443iA K430t>4ivid

33 +1-~v-)
va

4  
i ;+vi-v cs-t---p--.vxivx--4i-4--'J-v- -v iiidv' metals

34 1v-cic LMviv L1111 .i ic.-i ~cvia icdc. .ind Ai_and PCBs, at concentrations

35 higher than ecological screening values. These COPECs were evaluated further at a

36 scientific-management decision point (SMDP). Taking into consideration other lines of evidence,

37 including the field studies from the RCBRA, waste site size, and presence or absence of exposure

38 pathways, the overall conclusion from the SMDP was that the interim remedial actions for waste site soils

39 achieved protection of ecological receptors (i.e. plants, soil biota and wildlife).

40 IP ii!jldpvvcvk~xxld>iy a>ccdclPOi viilb tcddc ccxdac~ xivt ie.

41 ill vCy v-c cxv. ccIic- xxii (x itlttdtivvIiajetteutfaemct cso pfl}i ccixc - Comment [GC13]: No other exptanatton of

42 h li)Acv divr how eco risk wilt be consiered? See comment
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1 The ecological risk assessment presented in the Rl/FS Report (DOE/RL-2010-99) also summarized
2 ecological risks in riparian and near-shore areas, based on the analysis presented in the RCBRA
3 (DOE/RL-2007-21) and the CRIC (DOE/RL-2010-l 17, Volume 1). The RCBRA (DOE/RL-2007-21) and
4 CRC (DOE/RL-2010-l 17, Volume 1) evaluated risks against assessment endpoints using measures of
5 exposure, effect, and ecosystem/receptor characteristics at representative near-shore and river study sites.
6 The study sites in the RCBRA (DOF/RL-2007-21) were selected to represent locations that may be
7 adjacent to or directly affected by known contaminated media (groundwater seeps and springs, soil, and
8 sediment). i-ti>.. , itAkwled -1+ It~ :i- I,' ~'h~ >-2 47 I-, -c hc-tpvi--w--it

12 t~~t -ciicuc :l~Jn>cin ~ icc iiiv
13 a tciii 4 numunsjweniIe-~ i'lcu4I _Li ]ccv Ijiitc ii_:Jflat - Formatted: Font: Italic

16 Lctiuciw- I ith Iii- R i l),) kI 'IFi I'l Ii>hcisppci l~ tit ii vwttcn an -aiti

18 1 iittii ic. V Ic iti ii CI ~ Xtc II~.cct~Iiii~Ipi-cv ~ I ii

22 The ecological risk assessment presented in the 300 Area RI/FS Report (DOE/RL 2010 99) also evaluates
23 potential impacts to aquatic life from exposure to uranium and TCE and cis-l,2-DCE ( a groundwater
24 degradation product of TCE) originating in groundwater. Uranium, TICE, and cis-l1,2-DCE can be
25 transported from groundwater to the Columbia River via upwelling through the riverbed, and to a lesser
26 extent, via riverbank springs that appear during periods of low river stage. Pore water samples (also
27 known as groundwater upwelling samples) were collected and analyzed to determine whether uranium,
28 TCE and cis-l,2-DCE are present at concentrations that could affect aquatic life. There are no
29 Washington State ambient water quality criterion for these contaminants; therefore, concentrations of
30 uranium, TICE and cis-l1,2-DCE were compared to published t-tfic.Th;irctisk -tlircxhIhIi> developed for
31 protection of aquatic plants and aquatic invertebrates for comparison purposes. Even though
32 concentrations of uranium in some pore water samples are greater than available aquatic plant- and

33 invertebrat-based-k--c-iw n4, t Ii-ihi, " ., -*mxk uranium concentrations in the Columbia River are
34 below risk-based levels and do not show an increase in the 300 Area. TICE and cis- 1,2-DCE were not
35 detected in pore water samples, and also was not detected in the Columbia River. Therefore, it is unlikely
36 that there are exposures or impacts to aquatic organisms from TCE or cis-l ,2-DCE. While uranium could
37 be detected in pore water samples, other lines of evidence n) nii-ctiit fIJrtit_c1I it C21iiituut.
38 1 ttI ditc (-R _ICn~d at ithu (it_ i%-~,iciu '- Pi- Vtlixtli~i u t~3t tu indicate that
39 uranium is unlikely to be detected in surface water above ecological benchmarks. Based on the results of
40 this evaluation, uranium in groundwater in the 300 Area is unlikely to produce impacts to aquatic life in
41 the Columbia River.

42
Rk CO Miec Sumixyd 4 Ev~n ii Plttred I

43 MAb Rgedw ~ofRie1M Rm*M ecU
BaktMChadsesaRfrlm Abu A kkmm Abmedm
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1 Remedial Action Objectives
2 RAOs describe what a proposed remedial action is expected to accomplish. Typically, RAOs include
3 information on the media, receptors, and contaminants, taking into account the anticipated future land use.

4 Although the future land use in the 300 Area is designated as industrial, DOE has elected to clean up a

5 large portion of the 300 Area (OLtSidc the 30t) Area lndutiial Complex and 618-11 Burial Ground) to the
6 more protective wnaiurd-4iP-residential (unrestricted) cleanki) le evlsi lie~e. rfo~-h R AO

7 ydeiiifiJl in th~is Pi op.:.d Pl~ ~.1aii 1 lenip of !lie ar..x1 :'lisiJ. tile 300 Area: lndeu.;triiil ('miix and
8 619 i i Buri4al GFr~ind airL 4fr 1h2 r.2:ieetiLi (tinrest;-icl2J land w L citk ria. ITherctbrc.

9 Fit&(UAfea. both the residential ( unrestricted) land use criteria- fl~buo ieIutire-Fesidienlial Formatted: Body Text,btBTo,b,SD-body,vv,O
10 seenaitse and the industrial land use criteria were used for the preparation of the following RAOs: utline-l,BfTl,BT2,BT3,BT4,BT5,BT6,BT7,BT8,BT

9,BT1O,Body Text (INEEL),Durham Body
Text,bt1,bt2,Examnple,Test,body text--proposal,P

I I e RAO 1. Prevent unacceptable risk to human health from ingestion of and exposure to groundwater 1,BcidyTet,ArialN12,Boidy Text draft,Todd
12 containing contaminant concentrations above federal and state standards and risk-based thresholds. Text,Body Txt,bt Char, Space After: 01 pt, Line

spacing: single, Adjust space between Latin and
1 3 e RAO 2. Prevent unacceptable risk to human health and ecological exposure to surface water Asian text, Adjust space between Asian text and

14 containing contaminant concentrations above federal and state standards and risk-based thresholds. numbers

15 * RAO 3. Prevent unacceptable risk from contaminants migrating and/or leaching through soil that will

16 result in groundwater concentrations that exceed federal and state standards and risk-based thresholds
1 7 for protection of surface water and groundwater.

18 9 RAO 4. Prevent unacceptable risk to human health from direct exposure to soil, structures and ilebris -Formatted: Font: Bod, Italic

19 contaminated with nonradiological contaminants at concentrations above the MTCA (WAC 173-340)
20 Method B unrestricted cleanup levels for areas outside both the 300 Area Industrial Complex and
21 waste site 618-1l (adjacent to Energy Northwest).

22 a RAO 5. Prevent unacceptable risk to human health from direct exposure to soil, structures and debris
23 contaminated with radiological contaminants at concentrations above a limit that causes an excess
24 lifetime cancer risk threshold of 10-6 to 10-

4 above background for the residential exposure scenario
25 for areas outside both the 300 Area Industrial Complex and waste site 6 18-1 1 (adjacent to Energy
26 Northwest).

27 * RAO 6. Prevent unacceptable risk to human health from direct exposure to soil, structures and debris
28 contaminated with nonradiological contaminants at concentrations above the MICA (WAC 173-340)
29 Method C industrial cleanup levels for the 300 Area Industrial Complex and waste site 618-Il
30 (adjacent to Energy Northwest).

31 9 RAO 7. Prevent unacceptable risk to human health from direct exposure to soil, structures and debris
32 contaminated with radiological contaminants at concentrations above a limit that causes an excess
33 lifetime cancer risk threshold of I V~ to I1o4 above background for the industrial exposure scenario for
34 the 300 Area Industrial Complex and waste site 618-Il (adjacent to Energy Northwest).

35 a RAO 8. Prevent unacceptable risk to ecological receptors from direct exposure to soil, structures and
36 debris contaminated with nonradiological contaminants above the soil contaminant levels and
37 radiological contaminants above a dose rate limit of 0. 1 rad/day for terrestrial wildlife populations.

38 These RAOs are protective of human health and the environment, which is consistent with the RAOs in
39 the two previous RODs.

DOE/RL-2011-47, Rev. 0 AB
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I Preliminary Remediation Goals
2 PRGs were used to assess the effectiveness of the remedial alternatives to meet the RAOs during the
3 FS process. PRGs provide the basis for identifying cleanup levels in the ROD. PRGs for areas outside the
4 300 Area Industrial Complex and the 618-11 Burial Ground (residential scenario for radionuclides and
5 unrestricted for chemicals) and areas inside the 300 Area Industrial Complex and the 61 8-11 Burial
6 Ground (industrial scenario) for waste site soils are presented in Table 3; PRGs for protection of
7 cological receptors are presented in Table 4;i and PRGs for groundwater are presented in Table 5. Comment [V3R14]: PRG number applies at
8 RAOs did not specifically discuss risk to ecological receptors exposed to sediment; however, some waste SMDP; check 100-K approach.

CLOSED
9 sites may have exposure to benthic organisms in surface sediments (e.g.. soil or solids accumulated along

10 the riverbed in the top 15 cm [6 inches]) below the ordinary high water mark along the Columbia River.
I I PRGs for freshwater sediment were first presented in the CRC (DOE/RL-20 10-117) and additional PRGs
12 were presented in Chapter 7 of the 300 Area RIIFS Report (DOE/RL-2010-99). These freshwater
13 sediment PRGs to be used for remedy evaluations are presented in Table 6. PRGs are calculated for single
14 Icontaminants. However, waste sites with multiple contaminants will also meet fumulaive risk limits as - Formatted: Font: Bold, Italic
15 stated in the RAOs.

Comment [VJR15]: Are pesticides expected?
Table 31' Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 1 00-K for explanation of CrVI value of 2

Groudwatr ad SufaceWatr Prtecton(it was agreed to).
Groudwatr ad Sufac Watr PotecionCrVI value CLOSED

Aream24 Inutra 551le and 7nusralCmpexa0 h

the 618-15 Buia 33un 612-1BralGon

EurProposed5 0ro033e 3.I-

Proposed15 0.054e 12ne Proose 518sZn

iodineoI2 Clenu 0.076s Sh-% 1.ea40 37.1
Cleannup-23 -N 2.4 42r Clanp773e o

fore-6 Prtcto 608n%%tc -- ~ rtcto >1,000.000

Caronu-/40 0.02 352 82 245

DOErLu-2043 Rev OAR
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Comment [V3R15]: Are pesticides expectd?

,Table 31. Summary of Proposed Cleanup Levels for Protection of Human Health and for Chec 100- a rexpaato ofto)vau.o
Groundwater and Surface Water Protection i vasagred tLO).D

Areasum24 Outid 8 ot4 12,900ra Isdete 0Ae

Total betatia radisproeiu 0.18 2.3stia 1.968ndth

Propose(iPropose

Proiosed -- os 459e 11656se V,980 Zone0

ToalUrnimtsumed)n Cocnrain =56.1gs Prteton" 3<=50t)Poet I-A

Altntimy 0.153 --1 12,90076

6.5etu-9 - . 405 W00042

Boaiu bt aisrn m0132 26.00 1 700.00

Bryium 1.5 160 1165 7.900220

Bronm23/3 3.9 16,00 --h 170.0 3259

a d m u m 3 0 . 5 6 4 07 3 1 5 0

Croium(Ttal 1.5 126.20 >1670.0

Chtl rom ium (sume -- 56.1 350120Frate:N neln, otclr uo

Cnioppe 221 3200- 140006

Ladiu 10.2 2500 70.000 -

Lithlium 1.3 160 7.000

Manrnes 3.2 16,000 490.000 259

Moldnum 0.47 400 3.17500

Chicm al 19.1 10600 7 O000J

Seblenu 0.7 4 j 17.0500 912rcrp

Siler 0.1 4J00 170,000

Sitonium 13.3 41600 .- >100000

Magns 512L.01.7 Rev.0 0.AB00
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Comment [VJR15]: Are pesticides expected?
Table I. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 1 00-K for explanation of OrVI value of 2

Groudwatr ad Sufac Watr Potecion(it was agreed to).
Groudwatr ad Sufac Watr PotecionCrVI value CLOSED

Tiea Outid 4both th 30 .res0 nsdeth030re

Total Inraniuia isotopes 3.2 8nutra Co17e a05 17
trhiu 3.2-1 24 ria Grou7 18-11 157aron

Fluoride 2 ite 4o80 Huma an2Srac 0f.uana0Srfc

Nhita 052 56.J 20.27 --0.0 211

Nitrt -- 24&000 1, 1.000,000 1.5t1

Sutla iu Istps3271 1173 505 15672

ArUra 1232 3.2 0.40 117 6650 t572

aodior 1242. 050 -J 660

AClord 1248 -- 10.502 107,466

Caoide -25 1.0.0 -J 660 4

Arluord 126 4.0.0 f. 660.00

Ni.5trte ... Tihorpme y 52 564.00 2.27 2800.000 21.61

Ni.5trte .rchooheoyaei -- 24000 227 >31.00000 22751

Sulfate 237 40 1 33 2--0 1 A

2.4Dclorpenxaei acid -- 200 67, 250 69.4

4.4- r1 21) 5..2 2 664702

(DcAro dinydlor orehn 12205 -16,2

4.4-1)1242 -5 2. .936

ADictord1254ylic0.5re0mv66e

2.4-1313 2.9 339 8600 4

4XOE-201-4 4ev 54 fl



Comment [VIR15]: Are pesticides expected?

iTable 3. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 100-K for explanation of CrVl value of 2
Groudwatr ad Sufac Watr Potecion(it was agreed to).
Grondatr ndSufac Wte PotctonCrVl value CLOSED _____

Areas Outid 2.400 46130 Ar Insd t50( 400Are

.Areari Inutra 0063le and Inutr.2 omlxan

Droposed Pro80o8e3

ProposeduVydoe Zone Proposdenal)s3.zon

Endosulfa Clau Leel 480lo Cleanup 417e

Cleanupfa Leel for 480nu Le-'l for0 4

Endosulfa sulfae of -- ma a -Surac 69.3a ndSrfc

Backroun Helt 24te 1.050t 0.98t

Endrin 0et059 7.7---

GAlpa-BHiC (inae 0.916 21 0.94

Galp a-Chlordane -- 2.9 -'375

HetaBChir- 0.22 73 2 0.0

Healrpox 2,40--0.1 99 1400 0

Melhoxylor -- 401751

Aicenahhn 24800 461 10.000 14756

Aeelnph yln 0.06 8.2- -- 1

Ainthraen 8-240 3,51010085

(-Benouathrace-dn -- 1. -- ' 18

Benouan sulfe -- 0.1 69.

BEnzobrlurath 2-14 t 1.00 098

BEnzorin Aeydene -- 2- -- 123

E/rL-01-n Rev.on A
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comment [V3R15]: Are pesticides expected?
Table 3. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 1 00-K for explanation of CrV value of 2

Groudwatr ad Sufac Watr Potecion(it was agreed to).
Groudwatr ad Sufac Watr PotecionCrVI value CLOSED

Areas~luratn Outid bot4 the 180rasIsdet 30)Ae

P rrp o see N- 14o s Z o e r p oe8%0 0 Z n

Cleanuphn Lei 3200 for 4lan.000l fo

FHunrore Sit 3.0f Human0 an202ac.189mn nSrfc

Btndeo( I .. 3-dpraene -- 1.4 - 180

Nahthlene -1.4 -'148002

Phenzhanthr n 1.4 180----

Pyurtene 3200 140,.000

1.I.1-ricloothne 3.250 690.000 60,8

In.e.4-Tricrobnene L- 4 18 -19

Naptihalornene 1. 4 .6 14 7,09

S2-h iooethrene (ttl -7(18 1508

Iyen 2.400iroenen 105.00630-526

1 1.-richloronzene 3.658 422 1500 687

12.4-Trichlorophnenl 14 8.00 3100 28.97

124.-Tichoropzeol 546 80626 1,92 2094

124-Dichlorophen ol ) 7.20 87 310.500 86.

2.4-Diclithrlphzeolne1.0 1 .057 7000 5 .000

2.4.-irrophenol 8- 060 1 75.000 2857

2.4-Dinitrotoluene -- 3.2 0.33 423 0.33

2.6-Dinitrotoluene -- 80 29 3,500 30

2-Butanone -- 28.673 2.501 62.700 2.592

2-Chlorophenol -- 400 773 17.500 586

2-Chloronaphthalene -- 6,400 --f 280.000 64.436

2.Methylnaphthalene -- 320 -J14.000 3,222

2-Methylphenol (cresol, o-) .. 4.000 9M64 113.02 6,578

2-Nitroaniline -- 800) 233 35.000 239

2-Nitrophenol ---- -- g -- -- V

3.3'-Dichlorobenzidine -- 2.2 1.6 292 (0.57

IDOE/RL-2011-47, Rev. O.AB
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comment (V3R15]: Are pesticides expected?
Table 3. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 100-K for explanation of CrVl value of 2

Groudwatr ad Sufac Watr Potecion(it was agreed to).
Groudwatr ad SufaceWatr PrtectonOrVI value CLOSED

4-BrornophePropoeed ethroposed- -

4-Proposedthyphno Vars Z.00e Pr0782e 350000 2 Z.82

4-Choroailin Sit 5.0lma 0a42 Su56c 1143m ndSrfc

4-Chlomophenylphenyl ether -- g -- -- g

4-Methyl-2-pentanone -6A400 430 28.700 445

4-Methylphenol (cresol. p-) -- 400 960 17,500 658

4-Nitroaniline -- 50 63 6.560 6.4

4-Nitrophenol -- 640 1.626 28.000 1.433

4.6-Dinitro)-2-methylphenol -- 8.0 64 350 29

Acetone -- 72.0001 3.320 415.463 3.442

Benzene -- 0.57 1 .3 5.7 1 .4

Bis(2-chiloro- -nethylethyl) ether -- 4.8 0.75 48 0.77

Bis(2-Chloroethoxyhmethane -- 240 24 10,500 25

Bis(2-chloroethyl) ether -,0.27 0.33 2.7 0.33

Bis(2-ethylhexyl) phthalate -. 71 .99.380 .

Butylbenzyl phithalate -. 526 69,100 4.803

Cis- I.2-Dichloroethylene - ~ 800 78 35.000 80

Carbazole 50 50 6.5601 511

Carbon tetrachloride .- 0.24 0.87 2.4 0.86

Chloroform - 0.24 2.1 2.4 2.1

Dibenzofuran -- 80 -15,380 758

Diethylphthialate - 64.0001 27.7 (5 1.000000 28,1301

Dirnethyl phdialate ---- 272.890 -- 281.677

Di-n-hutylphtha late -- 8.000 19 3 5(10M0 92.265

Di-n-octylphthalate .--- __ -V

Ethyl acetate -,72,000 -- g I 1,I00.000 __

Ethylene glycol -. 160.00 7.495 .1.(0.000 7.770

Hexachlorobenzene -- 0.63 -J, 82 .

Hexachloro-hutadiene 13 13 1.680

DOE/RL-2011-47, Rev. O.AL



...rpoe Pla fo Re e o 300 Are Opral Units 51 P

Comment [V3R15]: Are pesticides expected?
table 3. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 1 00-K for explantation of CrVI value of 2

Groudwatr ad Sufac Watr Potecion(it was agreed to).
Groudwatr ad Sufac Watr PotecionCrVI value CLOSED

Areasoo-thn Outid bot the0 309raIsd he30Ae

tsophrropose Propo3sed1042 1

Merhyoene Chlorid Zon Prpoe 2.9os 12n3 e

Backahgrouhend -- et 8.3te 13lt 1N09 6.0

Conta inal Cocnrain 24.00 2125 25,40 roeji~*,5 2.372Poec ini-

Tetrachlorro aie e 40.8 0.778.8007

ributyl popehate 7-1 14.300 658

Tisohloroene 1 0537 1.2 1.72 1.2

Metnyleloe hord 0.5 .92 5.2 .0

XylN (to tal -.- i planne013 1.82 225 01.092

nNtoalpffnydrarone ,0 2040 2.00 2017

NKtroseene204 04

Total eroe ocabos disl .30 21 2.100 2.0

Total Perlu yrcros oo -2.000 2960 25,00 2.3721
oil clrotee0.807 8807

Negetatio Rcargefi Gyrocnar Proecio PRO.0 Inside th20 raInutilCmp00n0t-IIlua ro SOPI

c.ta O terotheu 300drcarbIn dsCge sad-Iul 2,0 Grud2SO PID .0000 1onamian So2codlan 0atv

TotalnnPitroumrcedMoelbIns-toiRehrg S2,fac Water 2ir,000o PRM0

d. Outsid bote 300krendustfra Cool ndes 6th-t Bril4 Grond: 3011 Aeackrud STOMP 2D tr idl ative VegfrinRcag

VgttoehreGroundwater Protection PRG Inside the 300 Area Industrial Complex and 618-11 Burial Ground: 30Ae STOMP D raimMDe
703/0: otriai oreMdlIndustrial Recharge Goundwater Protection PR

c. Outside both the 300 Area Industrial Complex and 618-11 Burial Ground: SenicPR Is compared0 tontmath SACo7urce0 Model dNtv
ToxgesatontrolcAct-Cleanupa Tables.r Table 740-I.e Methd3 A. soil cleanuprlevelofol unrestricted1landruse:GInide:theT300 Area0Industria

eOusdbohte30AeInutilComplex and 6th-Il Burial Gound: Arsenic PR is compaed to the WAC 173-340.900. "ModelToisCnrlAtleupTaes

Table 745-I1, Method A. soil cleanup levels for industrial properties.

f the calculated PRO for the analyte is considered non-representative because: II1) breakthrough is simiulated within l,0G0 years for some soil

IDOE/RL-201 1-47. Rev. OAB
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Comment [V3R15]: Are pesticides expected?

table 3,. Summary of Proposed Cleanup Levels for Protection of Human Health and for Check 100-K for explanation of CrVI value of 2
Groudwatr ad Sufac Watr Potecion(it was agreed to).
Groudwatr ad SufaceWatr PrtectonOrVI value CLOSED

colmn whleothr oilcoumn mjorty shw o beathrug (rea thrihdefie ast coentratonseow Insd the0 3g ract
belw E-0 pi/I. ndor(2)th clcuatd esiua mss f onAreia Indtprea Colex s d hih nutreea Cubtmle and e
phyicll iprohahle)a reductio in-1 porosityroun

g. gounwaer roecionorsucac wterprtecio EG i Pntoclclaed eauea rotwe ore surfacowae ce N lee o neIi

notnu availabl for thenu analytefo
h. PG i clclatd ortotl ranum((SP 44-PI-I ht o sotctaniu bcu a C fi o avilbl othe ifrrenct ur

istoes Wentoalurnim naytca rsuts(/kanre avilae, exosurepint cneain Srare corf tHemal uan urPRO.
Whe olyistoicurnim eslt (~iB(ackaialegraunt is aesedhy cnetN te istoicu anium fro atvybae p

tomas-asd mg/g)an sumn Cop ovid etrassbsdtiotal uraniumexposureot cocetaion (dentifie as al rIoltos).

i.Clenup whlel or astols a noty esashed If bretosg containtiorom erial conetain %beos Is IsIOcividtDO
wilonsult-0 wi Eandtor ethe wheulthecvad resiulmasoontiant f the setsore ohe acios arghenouegat to pret h umsanthealth and

the envronmwe te ctionosuaicle ut precinPGs not limiedssladdessn thecasestondwccrornrfce whronsnu Dl/evelMC.i

When onl isoopic iumresults Hanfod Sire avibe.urainium isadiresed for cen e miselanopurdebum andor ealtingy-asestosi

contamination for applicability under 40 CER 61.154 "National E/mission Standards for Hazardous Air Pollutants," "Standard for Active Waste
Disposal Sites'" or 40 CER 61. 5 "Standard for Operations that C'ontvert Asbestos-Containing Waste Material into Nonasbestos
(Asbestos-free) Material."

1, CqI PRO.) i/, wtl r wli tc! trrrr actiorn KR\ ofl. 12 ft m% kg_ JrLD II 91, J 7. Imesd,',,/i gn R's, Avi ,m II,, A I'Ovnjqthe/

bgs =below ground surface

PRO Prelintinary Remnediation (Goal

STOMP Subsurface Transport Over Multiple Phases

Table 4. Summary of Preliminary Remediation Goals for Protection of____________
fcological Receptors Comment [VIRiI: Check 100-K for

- approach to address SMIDP qualifier.

Contminnt oncntraion Plnt RG PG AianPRG Niantna PR' I Formatted Table

Ireiim212.0 1,90)0 4,840 Formattedl Table

Cobalt-60 0,0084 6J30J __ 05 805

Curium-243 2 "- -- h

Curiuto-244 v_ 2. v5h

Europin-'52 1 4.700 '21,740 1.740)

Europiutn-'154 0.033 12.500 .2' Ibl 1.610

Europiam-IS55 0.0)54 153,00( '2 33A0)0 33.400

Iodine- 129 2- 2

DOEIRL-2011-47, Rev. OAR



Table 4. Summary of Preliminary Remediation Goals for Protection of_________
lEcological Receptors comment [V3R16]: Check 100-K for

Prelminrv Rmedatin Gols or rotetio ofapproach to address SMOIP qualifier.
. Eclogial RceptrsCLOSED

Contaminant ~ ~~~ ~ ~ ~ ~ ~ ~ Cocnrto' Pat-CPG AinPG Mma R Formatted Table

Plutonium-238 0,0038 17.500 20.1900 5.980

Plutoniutn-239 240 0.025 12.700 22.300 6.270

Plutonium-241 -- b-- --

Strontium-90 0.18 2 1.901h 5.360 8,670
(Total beta radiostrontiuin)

Teclsnetium-99 -- 3.580 b 112 91

Tritiumn -.. 68EW06 936 420

l.ranturn-233,234 1.1 5 1.600 6.370 14.200

Uranium-235 0.11 27,400 4.360 8.060

Uraniutn-238 1.1 15.700).9 5.150 11,000

Total Uranium (sumnted) -- -- S - _

Antimony 0.382 4 146 -- Formatted Table

Arsenic 6.5 128 128 21284 127

Barium 132 500 358 1.687 2.265

Beryllium 1.5 10 40.1 18

Bismuth -- -- -- -- h_

Boron 3.9 30 58 91 91

Cadmium (0.56 9.8 20 29 624

Chromium 19 259 149 1119 517

Cobalt 16 16 16 484 2.136

Copper 22 710 58 213 579

Cr) VI) -- 29 -- h -- h 1,245
Lead 10.2 9.09(0 1 .700 156 1.578

Lithium 13 2.1) -h --1, 1. 664

Manganese 512 1.260) 1 .260 14.407 3.322

Mercury 0.013 0.301 13 2.0 1.6

Molybdenutm 0.47 2,0 28 95 5.7

Nickel 19 38 280 361 247

Selenium 0.78 2.0 4.1 2.4 1.4

Silver (1.17 560 3.01 983 9.806

Thalliumn. 1.0 01.459 9'6.2

DOEIRL-2011.47, Rev. DAB
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Table 4. Summary of Preliminary Remediation Goals for Protection of
gcologtcal Receptors, Comment [V3R16]: Check 100-K for

approach to address SMOP qualifier. a

Contminnt oncetraion Plnt PG PG AianPRG arnal IRG Formatted Table

'Tin -- 838 838 204 279

l-otalUsotopes 3.2 250 10)0 1391 I 19,

Uranium 3.2 250 100 139,1 1191 Comment [VJR17]: Footnote that SMOP
already applied to these values.

Vanadium 85 89 116 43 260 CLOSED

Zinc 68 621 8,980) 856 1.037 Formatted: Font: 9 pt, No underline, Font

Chloride 100 -- s color: Auto, Superscript

Cyanide -- __h- 20.693

Fluoride 2.8 --- 2,281 13,816

Nitrate 52 2- 340.361

Nitrite -- -- ~ 2 340,361

Sulfate 237 -- h

Aroclor 1016 -- 40 h1.8 4.9

Aroclor 1221 -- 40 -'1.8 1.5

Aroclor 1232 -- 4(0 1.8 1.4

Aroclor 1242 -- 40 I's 1.5

Aroclor 1248 -- 40 2'1,8 0.33

Aroclor 1254 -- 40 - ~ 1.8 1.5

Aroclor 1260 -- 41)0 1.8 1.5

2.4.5-TP 2- 2-- .-

(2-(2.4.5-Triclilorophenoxy)
propionic acid)Silvex

2.A.5 -T -IhS

(2.4.5-Trichlorophenoxyacetic acid)

2.4-DB 2- h I

(4-(2 .4-Dicli lorophienoxy)
butanoic acid)

2.4-Dichlorophenoxyacetic acid h-

4A4-DDD h-S---

(t)ichlorodiplienyldichloroetlhane)

4.4'-DDE 0. 180 1.40

(Dichlorodipieniyldichloroethlylene)

4.4'-DDT --- ~1.2 0.88
(Dichlorodiphcniyltrichlorcethaine)

Aldrin -- 2 '0.16 9.8

Alpha-BHC 2- 2. --h

Alpha-Chlordane 1-b .0 50 204

Beta-BHC J,-' ~ . 4.1 8.7

IDOE/RL-2011-47, Rev. O.A1
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Table 4. Summary of Preliminary Remediation Goals for Protection of
lcological Receptors~ Comment [V3R16]: Check 100-K for

PrelminrN Rmedatin Gols or rotetio ofapproach to address SMDP qualifier.
. Eclogial Rceptrs CLOSED

Contaminant ~ ~~~~ ~ ~ ~ ~ ~ Cocnrto' Pat-GPR ia R lma R Formatted Table

Dalapon -- h -- b 

Delta-BHC __ Pb b --

Dicamba b- b--- -- b

Dieldrin -- 0.079 0.021

(2-secButyl-4,6-dinitrophenol) -

Endosulfan 1 - 41 0.71

Endosulfan 11 b- 41 0.71

Endosulfan sulfate --- ~41 0.56

Endrin __h b-- _

Endrin aldehyde __h 0.23 1L4

Endrin ketone -

Garna-BHC (Lindane) 2- __ __h

Gainma-Chlordane - 1.0 50 204

Heptachlor h-PP

Heptachlor epoxide --- -- __ --

Methoxychlor -- h -- h-- 22

Toxaphene __h 5b -- .5h

Acenaphthene -- 20 29 1.096 2.422

Acenaphthylene -- 29 74 156

Anthracene -- ~29 678 4,213

Betizo(a)anthracene --- ~18 2.0 64

Benzo(a)pyrene --- ~ 18 2.4 76

Benzo(b)fluoranthene --- ~18 1.3 39

Benzo(ghi)perylene --- "18 1.1 32

Benzo(k)fluoranthene - ' 18 1.3 39

Chrysene --- ~18 1.4 45

Dibenz [a~h] anthracene --- ~18 1.4 44

Fluoranthene --- ~18 1.1 839

Fluorene --- ~ 29 175 267

Indeno( 1,.2,3 -cd)pyrene --- ~18 1.2 36

Naphthalene h- 29 340 100

Phenanthrene --- ~ 29 943 5.919

Pyrene --- ~18 1.9 600

1.I. I -Tric hloroetha ne -- h165 1 .000

IDOE/RL-2011-47, Rev. 0AB



Table 4. Summary of Preliminary Remediation Goals for Protection of_______________
cological Receptors Comment [VJR16]: Check 100-K for

Prclrniar emeiatin Gafs or rotetio ofapproach to address SMOP qualifier.

Hanfrd Ste Ecoogicl Rceptrs CLOSED

Conamiant Conentatin' lan PR PR ANianPRGP - Formatted Table

1 .3-Dichlorobenzene1628

IA.-Dichlorobenzene b- -- -h

2.4,5-Trichloropheiiol h- b---

2.6-Trichlorophenol - -- --

2.4-Dichlorophenol -hIh

2.4-Dirnethyiphenol __h------

2,4-Dinitrophenol h- h__bh

2.4-Dinitrotoluene --- "26 28

2.6-Dinitrotoluene __h- -- h -- h __

2-Butanone -- 3.123 412.224

2-Chiorophenol b-- - --

2-Chloronaphthalene h- h- -

2-Methylnaplithaleile __h 29 8.4 6.0

2-Methylphenoi (cresol. o-) -- -h-- 9,293

2-Nitroaniline b-- -- h __b -- b

2-Nitrophenol -- h 2 -- S

3.3'-Dichlorobenzidine h- b- h- b-

3-Nitroaniline -- b -- -- -- h

4-Brornophenylphenyl ether b h

4-Chloro-3-rnethylphenol -- h -- h -- b

4-Chioroani line b- __h- -- h -- h

4-Chloropttenylphenyl ether -- h -- h

4-Methyl-2-pentanone -- 1.927 227.119

4-Methyiphenol (cresol, p-) b -- 9358

4-Nitroaniline __h---- -- h

4-Nitrophenol -- h -- h -

4,6-Dinitro-2-rnethylphenol -- h _ -- h- -

Acetone b---- -- -- h

Benzene 2- 195 70

Bis(2-cliloro-1-xnethylethyl)ether -- b -- h

Bis(2-Cioroethoxy)rnethane b-- - --

Bis(2-chloroethyl) ether - -

I tOE/RL-2011-47, Rev. QAIS



Table 4. Summary of Preliminary Remediation Goals for Protection of
cological Receptor Comment [VJR16]: Check 1 00-K for

approach to address SMDP qualifier.
PreimiaryRemdiaionGoas fr Potetio ofCLOSED

Contaminant ~ ~~~~ ~ ~ ~ ~ ~ ~ Cocnrto' Pat-GPG, AinPG Mnrn R Formatted Table

Bis(2-ethylhexyl) phthalate -- 100 -0,14 45

Butylbenzylphthalate -- b -- --

Cis-l.,2-Dichloroethylene __h 165 453

Carbazole--_- -

Carbon tetrachloride --- ~ -~165 160

Chloroformn h- 165 412

Dibenzofuran -- h -- h -- b

Diethylphthalate -- 100 h h

Dirnethyl phthalate -

lDi-n-butylphthalate __b------

Di-n-octylphtha late -- b -

Ethyl acetate -

Ethylene glycol -

Hexachlorobenzene -- h -- h- --

Hexachlorobutadiene -- b __ 2

Hexachlorocyclopentadiene b-- - --

Hexachloroethane - -- --

Isophorone - -- --

Methylene Chloride -- 166 504

Nitrobenzene h- h- -h

n-Nitrosodi-n-dipropylamine __h b

n-Nitrosodiphenylainj'e - -- -

Pentachlorophenol SS

Phenol -- 70 30 9'1,511

Tetrachloroethene -- h 164 69.8

Toluene -- 200 195 5.202

Trihutyl Phosphate -- b --- b

Trichloroethene -- h5165 70

Xylenes (total) -- SS149 826

Vinyl Chloride -- ---- h

Normal paraffin hydrocarbon --- ~ 356.382 45 1,807
(Kerosene)

IPH-diesel range -- 200 356.382 451.807

TPH-motor oil (high boiling) --h I .S

a. Hanford Site background values for nonradionuclides: DOE/RL-92-24, Hlanfsrd Site Background. Part I, Soil Background for Nonradioactive
Anaittes: ECF-HANFORD-I 1-0038, Soil Background Data for Interim Usesat the Hanford Si re (DOE/RL-2010-97, Remedial

IDOE/RL-2011-47. Rev. O.AB
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Table 4. Summary of Preliminary Remediation Goals for Protection of_______________
9cological Receptors Comment [VJR16]: Check 1 00-K for

PrelminrN Rmeciatin Gals or rotetio ofapproach to address SMOP qualifier.

IlanordSit . coloica Reeptrs CLOSED

Contaminant ~ ~~~ ~ ~ ~ ~ ~ Concmaratedn Tan R R ~ a PG Mra. R. fble

lnvestigation/Feasibilily Study for the 1(K)-KR-I, /100-KR-2. and 100-KR-4 Operable Units): Hanford Site background vaues for radionucide-s omttd

DOE/RL-96- Ii. Hanford Site Background: Part?., Sail Background for Radionuclides.

b. A PRG is not calculated because a toxicity value is not available for tbis receptor or analyte.

c. Fbescieatilic ncatiaecergtdecisiaji voint evaluation bas been used todseselso ighe values,

PRG =Preliminary Retediation Goal
No-te: te aced for remedial arlion ",otet ecoltogical rvet's ilb ased on plat oil and Con]ttttutJreced.Lcdiisi/ * omatdInn:Lf:0'Frtln:0"
ec~lot~sical PRI6, initiates L -! a sctentilicnatn; 'omen! dL c iur.wt to determine a asis ori ts iesaig sinl

2

Table 5. Summary of Proposed Cleanup Levels for Groundwater

Urantiutm pg!L 30 -- 30

Tritiumn pCi/L 20.000 MOM000

Nitrate V.tg/L 45.000 -- 45.000

Trichloroethene lig'L 5 -- 4.9

Cis-1.2-D3CE itg/L 70 -- 70

Gross Alpha pCi/L 15 -- 15

-- sot avatlable

3

4

5

Table 6. Summary of Preliminary Remediation Goals for Freshwater Sediments -tFomted Ke ihnxKe ie

4Formatted: Line spacing: single, Keep with

Conventienal Pollutants (mg/kg) ' next, Keep lines together, Tab stops: Not at

Ammoia 00E Formatted: Keep with next, Keep lines

Total sulfides 1 61 Ltogether
Metah mg/kf Formatted: Line spacing: single, Keep with
Metas (m/kg)next, Keep lines together, Tab stops: Not at

ntmn 12 1L.63"
Arsenic 20Fomatogthe : Keep with next, Keep lines

Cadmium 5. Formatted* Keep with next, Keep lines

Chromniutn 88 together

Copper 1,200 Cmet[ L18]:~ is th~is right?

Lead 1.300

IDOEIRL-2011-47, Rev. QAB
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Formatted: Keep with next, Keep lines
Table 6. Summary of Preliminary Remediation Goals for Freshwater Sediments together

Chemicl PRGFormatted: Line spacing: single, Keep with

Mercury 0.8 next, Keep lines together, Tab stops: Not at
[1.63'

Nickel 110 Formatted: Keep with next, Keeplie

Selenium > 20 together

Silver 1 .7

Zinc > 4,200

Organic Chemicals (jag/kg)

4-Methylphenol 2,000

Acetone 141

Alpha-BHC~ 240

Benzoic acid 3,800

beta-Hexachlorocyclohexane I I

bis(2-Ethylhexyl)phthalate 22.000

Carbazole 1,100

Dibenzofuran 680

Dibutyltin 130.00

Dieldrin 9.3

Di-n-butyl phthalate 1.000

Di-n-octyl phthalate 1> 1.100

Hleptachlor epoxide 16

Monohutyltin > 4.800

Pentachlorophenol > 1.200

Phenol 210

Phosphorous 2,000,000

Tetrabutyltin > 97

Tolustene 5,220

Total DDLs 860

Total DDEs 33

Total DDTs 8.100

Total PAHs 30,000

Total PCB Aroclors 2,500

Tributyltin 320

Bulk Petroleum Hydrocarbons (mg/kg)

TPH-esiual A00Formatted: None, Indent: Left: 0", First line:
Note: As indicated in Ec'oog tPublication I 1-09 054. -Giaiecrthaix valuc idjcaics that ttie to'xic leie i .anlnosttt buabove the 0,', Don't keep with next, Don't keep lines

together, Tab stops:_Not at 0.75"
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Formatted: Keep with next, Keep lines

Table 6. Summary of Preliminary Remediation Goals for Freshwater Sediments together

Cheica P- Formatted: Line spacing: single, Keep with

c(,rientratian showni next, Keep lines together, Tab stops: Not at
1.63"

llcjetS~reedali~~stourct casl a etiswill based on potwiio and xei~oi e'eleecsjixcecdarwe ofxq cclws-
PR6~i lntae inii ~nemm eiino'o o detmitt a basis fot actiont Formatted: Keep with next, Ke ie
PRG =Preliminary Reniediation Goal together

2

3 Following the Tribal Nation and public comment opportunity, the final cleanup levels, defined as

4 Remediation Goals, are identified in the ROD. Ftir protet~xie: of human health; and eeoloical reeeptirsr

5 the. ass;umpti2o.~ Use d .zlOP the PRtJS Will be r HvaluutId afte fkunp to ei~mrr that they are
6 FFreeti'. ba'SOE 0H Sitej Speeitie eoditiere;. The final ecological cleanup levels will be evaluated on a
7 waste-site basis using the SMDP process.

8

9 jb k - mydj Reiudtl j = 9yc Ev~Agic Ptsfeld C
9[lloiw Bad Cwaaaesics and Role Ske Riskt ACtOn and dodlec Ramud bim

[u A il, *Ck-6 Akwm 4~ Akve i

10 - Formatted: Body Text,bt,BTo,b,SD-body,vv,O
r utline-1,BT1,BT2,BT3,BT4,BT5,BT6,BT7,BT8,BT

i i Summary of Remedial Alternatives 9,BTIO,Body Text (INEEL),Durham Body
Text,btl,bt2,Example,Test,bodytext--proposal,P
1,BodyText,ArialN12,Body Text draft,Todd

12 Remedial alternatives were developed in the 300 Area RI/ES Report (DOF/RL-2010-99) based on the Text,Body Txt,ht Char
13 results of a detailed technology screening. Several technologies that are typically used at Hanford for
14 groundwater remnediation were not retained for the 300 Area. For example rReactive chemical barrers
15 were not retained as a poential tecshnology jfor trcati~ uaimn rundwater because chemical bardrie

18 remediation include anatite, ;ero-valent iron (ZVD, and amorhous ferric ovhrdroxide (AFO) (EPA - omte:Fn:Not Bold

19 402-C-00-001, Field Demonstration of Permeable Reactive Barriers To Remove Dissolved Urnim Formatted. Font: Italic
20 From Groundwater Fix f/an on. U1tah Se tyember- 1997 through Seotember 1998 Initerun -Reort I. In Formatted. Font: Italic
21 addition. pump-and-treat wchnplogy also was not retained for treating uranium because the maoriy of

23 pp~~ixof-the3NArp aRIIES eor ( E/RL-20IQ99i~rsns~juidstsimu~s
24 techn-ologi wanjhvthyereno rtine fordetailed andc coipatrtianls.

25 The following alternatives include a range of technology groupings that address soil and groundwater
26 collectively:

27 Alternative I-No Action

28 Alternative 2-RTD - -at Waste Sites; MNA-, Groundwater Monitoring; and If/s

29 Alternative 3-RTD 2-_at Waste Sites; Phased Imlelmentation of Uranium. Sequestration in the Vadose -[ Co-mment fV3R19]:. Need (or contingency?

30 Zone, PRZ. and Top of the Aquifer; MNA; Groundwater Monitoring; and If/s

31 Alternative 4-RTD;2-at Waste Sites; Focused Deep RTD in the Vadose Zone and PRZ; Uranium
32 Sequestration in the Vadose Zone, PRZ, and Top of the Aquifer; MNA; Groundwater Monitoring;
33 and If/s

34 Alternative 5-RTD2 -at Waste Sites; Extensive Deep RTD in the Vadose Zone and PRZ; MNA;
35 Groundwater Monitoring; and If/s

DOE/RL-2011-47, Rev. 0 AB
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5 fif-- ~ (01- h --- ---~ A go 44i~ I I 01 -----L-

6 .... U'ss was "m

10 (9061141 2010 99) present a 0offilzto iseum.2 sli why.L.22 thl 2 2tL.l

12 Common Elements
13 Remedial action alternatives developed for the 300 Area have some components in common:

14 Institutional Controls. Alternatives 2 through 5 require ICs such as deed restrictions/covenants to
15 prevent exposure to contamination until all waste sites and groundwater are remediated. A comprehensive
16 discussion on resource use restrictions is presented in DOE/RL-2001-41, Sitewide Istitutional C'ontrols
17 Plan for Hanford CERCLA Response Actions. Once the remediation is complete, if the end state of the
18 land cannot support unrestricted use based on residential land use, ICs will also be required.

19 The following ICs will be implemented across all OUs within the River Corridor:

20 * Maintenance and operation of DOE's excavation permit program

21 9 Deed maintenance and zoning restrictions

22 * Signage and access control to waste sites

23 e Site security

24 9 Administrative controls limiting groundwater access and use where groundwater is above DWSs

25 -P eteiManaecvionin rcamher~ aiiois letbeo 46m l(5fA bsthtexce
26 direct Hzl e~psr snncentratkins

27 .

28 The following ICs will be evaluated on a waste site-by-waste site basis in the 300t Area Industrial
29 Complex and implemented as required:

30 ---- ------.. d...t -~ .-. -. f ... 2t~ ~ L. .i2 1 tb l.t.:lA.Formatted: No bullets or numbering _
31 111......

32 * Prevent bare gravel or bare sand covers over waste sites with potential to pose a groundwater risk in
33 the 300 Area Industrial Complex

34 9 Prevent enhanced recharge from the discharge of water (such as drainage from paved parking lots or
35 buildings) on or near waste sites with potential to pose a groundwater risk in the 300 Area Industrial
36 Complex

37 9 Prevent landscape watering over or near waste sites with potential to pose a groundwater risk in the
38 300 Area Industrial Complex

IDOE(RL-2011-47, Rev. 0 _
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I RTD at Waste Sites. Alternatives 2 through 5 require RTD at waste sites that completes DOE's
2 commitments in the 300-FF-2 OU interim ROD (EPA/ROD/R 10-01/I119) for RTD of the waste sites to
3 protect human health and ecological receptors from direct exposure at depths of less than 4.6 m
4 (15 ft) bgs, using the cleanup levels and PRGs in this Proposed Plan. Contaminated soil and debris with
5 concentrations above cleanup levels would be removed from the waste sites, treated as necessary to meet
6 disposal facility requirements, and sent to Environmental Restoration Disposal Facility (ERDE) or
7 another facility approved by EPA. In certain situations, pre-treatment may he required prior to removal
8 actions (e.g., for highly radioactive materials, including principal threat wastes). In such cases, the process
9 steps may be ordered as treatment-removal-disposal (IRD). However, for the purposes of the alternatives

10 developed in this FS, the RID remedy will be inclusive of all waste site vadose zone soil and structure
I I removal actions, regardless of the order of the process steps.

12 The RID alternative assumes an excavation depth sufficient to meet RAOs, including protection of
13 groundwater, protection of the Columbia River, and the prevention of direct exposure. The RAOs for
14 protection of groundwater and the Columbia River will be met through the entire soil column from the
15 surface to groundwater. The RAO for direct exposure for human health and ecological protection applies
16 only to the upper part of the soil column, which is defined as the top 4.6 m (15 ft) of soil below the
17 surrounding grade. In addition, engineered structures 2 (for example, burial ground trenches, drums,
18 caissons. and vertical pipe units) will be removed.

19 it is antfieipated that the RAOs wo:uld be. aehieNved at depths; e a thai 41.6 mi ( 15 At) at mialy (if the waste

20 sites beeause reerd; iidieatie that the rtnai;nanld engifeered situeture arc .,halhow.' and available
21 eharacteri;o dftia ! ugge.;t that ffiffratiOR Of nta~fMinatfl; thrOugh the SONi elkumn has net Oftuffed tbrf
22 many sites;. in entract, however. t(Ir sn maccWith eofntamination known. ,:r bheved, to he t
23 greater depths,. plus; entaminate gned ld0tUce; pre.;efl at greater depths that Al r1 fequire deeper
24 exeavaii4 -tai RAg(). During reamedialiit of thes;e waste sites;, the tbllcwing twe eases: may Ke
25 feolefe&et

26 ifrsda eeiaminatnon exceeding eleanup ,:tandard; ini the soeil column it; liid behki'w 4.6 in Formnatted: No bullets or numbering
27 1l5 ft), the entent l r41en~d ation may require reeNcal uation by DOF and PPA. Any deeision to 1 -w e

28 entainfant.: that exed cleainup :;tandarfd: iii place helow 1.6 m; (IS5 ft) would require a ehange to the
29 R()P

30 * For waste siies w.'here a signiti ant arneunt o:f entlination colit imucc beyoend 143 m (IS J5t) and
31 the soil et,;naratins meet tile eleanupld Stanidard. an evaluatier; will he peft;3nned on it site by .;uc -asi.;
32 to deteffline whethef to; eontinue thle aea;'atienH 6;r the rem..val of'additi,;nal enaminiatioan beyond 4.6
33 i (15 fit.'1 his appreaeht %ill he deeied 4in the RDIRA werk( plan.

34 RID will also remove pipelines and surrounding soil that are shallower than 4.6 m (15 ft) bgs that exceed
35 cleanup levels. For contaminated pipelines at waste site 300-15, soil and pipelines will be excavated to 3
36 m (10 ft) bgs, and a determination will be made whether cleanup levels have been achieved. Additional
37 excavation to a maximum of 4.6 m (15 ft) bgs will be performed if cleanup levels for direct exposure have
38 not been achieved. Excavation of soil and pipelines below 4.6 ma (15 ft) bgs will only be performed if
39 groundwater protection or surface water cleanup levels have not been achieved.

40 Temporary Surface Barriers and Pipeline Void Filling. Temporary surface caps mriywvill be installed
41 over the waste sites (Fipure I I or new) that are adjacent to the 300 Area facilities and utilities that will
42 remain in operation through at least 2027 (long-term facilities). The specific requirements of the caps will

2 Pipelines are not considered engineered structures for this purpose.
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IIbe determined in the RDR/RAWP. Surface caps will be constructed of asphalt, and may contain other
2 materials to decrease permeability and increase durability, such as high-density polyethylene (HDPE) and
3 soil cover. In addition, pipelines inaccessible for the RID remedy because of their close proximity to
4 long-term facilities may be interim void filled, as necessary, to immobilize uranium in pipelines for
5 groundwater protection. When the long-term facilities are no longer in use and removed, the waste sites
6 and pipelines will be remediated as described above. Selected long-term facilities are shown in Figure 6;
7 all long-term facilities are shown on Figure 1-10 in the 300 Area RIIFS Report (DOE/RL-2010-99).

8 MNA for Groundwater. Monitored natural attenuation relies on natural processes within the aquifer to
9 achieve reductions in the toxicity, mobility, volume, concentration, and/or bioavailability of

10 contaminants. These natural processes include physical, chemical, and biological transformations that
I I occur without human intervention. Contaminants in groundwater that will be managed through MINA
12 include tritium downgradient from the 618-11 Burial Ground, and ICE and cis- I ,2-DCE at the 300 Area
13 Industrial Complex.

14 MNA for the tritium in the groundwater beneath the 618-Il Burial Ground will occur through a
15 combination of natural radiological decay and dispersion during transport. Computer modeling predicts
16 that the tritium concentrations will decrease to below the DWS by 203 1.

17 MINA for the ICE and cis-1,2-DCE at the 300 Area Industrial Complex will occur primarily through
18 physical attenuation (diffusion and dispersion) and biodegradation. The ICE and cis- I ,2-DCE
19 contamination exceeding cleanup levels is restricted to fine-grained sediment intervals with negligible

20 capacity to yield or transmit groundwater, or to sediment intervals with significantly lower permneability
21 than the adjacent, dominant flow zones for the aquifer. The greatly restricted hydraulic flow has contained
22 the VOCs since their disposal decades ago, and has minimized migration of VOCs away from the
23 localized occurrences at concentrations that exceed remediation goals. Slow releases from this
24 hydraulically tight zone into the overlying primary flow portion of the aquifer does not cause
25 contamination above cleanup levels in this more conductive part of the aquifer. Under anaerobic
26 conditions. ICE can biodegrade to cis-1,2-DCE as shown from the historical monitorinp results from
27 Well 399-I1-1I6B. Based upon monitoring data for the past 20 years, ICE concentrations from this well
28 have decreased to below the DWS whereas cis-1,2-DCE concentrations have remained fairly stable. Cis-
29 1 .2-DCE can then further degrade anaerobically to vinyl chloride, which then degrades either
30 anaerobically or aerobically to CO),. Cis-1,2-DCE can also degrade co-metabolically directly to CO, - Formatted: Subscript _
31 under aerobic conditions. The absence of cis- I 2-DCE and vinyl chloride in downgradient wells indicates Formatted: Subscript
32 that these contaminants are degradingz aerobically as they slowly diffuse into the more aerobic zones of
33 the aquifer. Ihe ICE ean biedegfade to cis 1,2 DCE under anlacrObic eanditions, and the. eis 1,2 DCE ean --- Formatted: Not Highlight _
34 furt~hei dcgfadc to corben Edicoide urnde. aera~bi e.ditions. -The absence of extensive VOC plumes
35 beneath the 300 Area Industrial Complex shows that these attenuation processes are sufficient to prevent
36 significant migration of VOCs. Groundwater monitoring conducted at the 300-FF-5 OU will be sufficient
37 to evaluate whether I) natural attenuation is effective at reducing ICE and cis-1I,2-DCE concentrations
38 and preventing plume expansion, and 2) preventing adverse impacts on the beneficial use of groundwater
39 or to the Columbia River ecosystem.

40 Groundwater Monitoring. Groundwater monitoring will be performed to evaluate the effectiveness of
41 the selected alternative to attain the cleanup levels for groundwater COCs (uranium, ICE, and
42 cis-l1,2-DCE at the 300 Area Industrial Complex; uranium downgradient from the 618-7 Burial Ground;
43 and tritium and nitrate downgradient from the 618-Il Burial Ground). None of the alternatives includes
44 active groundwater remediation for the dissolved uranium contamination in groundwater.

45 The estimates of the time it will take for uranium concentrations in groundwater to decline below the
46 DWS differ among Alternatives 2 through 5 based on differences in remediation of the uranium source.
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I These timeframes are based on the two-dimensional fate and transport model using the groundwater data
2 from the monitoring wells with the highest uranium concentrations that are downgradient from the waste

3 sites with the highest uranium source mass. For each alternative, the time to reach RAOs begins after the

4 remediation has been completed.

5 Groundwater monitoring will also be performed for the groundwater contaminants that were identified as _________________

6 jCOPCs. The ' OP~is in the 300 Area Industrial Complex include aluminum, antimony, cadiium, carbon Comment [V3R20]: Why does this para

7 tetrachloride, chloroform, cobalt, copper, iron, nickel, nitrate, silver, sulfate, and zinc. Outside the discuss monitoring of COPCs and not COCs?
COCs in first para.

8 300 Area Industrial Complex, the COPCs in the groundwater include cadmium, carbon tetrachloride, CLOSED
9 chloroform, copper, lead, uranium, and zinc. Groundwater monitoring for total and hexavalent chromium

10 will also be performed during RTD activities at sites with elevated total or hexavalent chromium

I I concentrations in soil.

12 Transition to ROD. Until the ROD associated with this Proposed Plan is approved, any ongoing RTD

13 will continue in accordance with the interim action ROD. After the new ROD is approved, any

14 ongoing RTD being conducted pursuant to the interim action ROD will continue, and the existing

15 Remedial Design Report/Remedial Action Work Plan (RDR/RAWP) will be revised to adopt the

16 cleanup levels set forth in the new ROD. After the ROD is approved, DOE will develop, and submit

17 for EPA approval, a new RDR/RAWP prepared in accordance with the Tri-Party Agreement

18 (Ecology et aL, 1989).

19 Discovery Sites, Multiple lines of evidence were reviewed to evaluate conditions in the 3t0t Area Comment [V3R21]: Clarify that DOE did a
20 onoperational area (and the River Corridor more generally) based on potential release and transport discovery program for non-operational areas,

20 did a fly-over, no discovery sites identified., so
21 mechanisms. Surveillancc and monitoring programs, in combination with the Orphan Sitev Evaluation, new sites are not expected. Ch. 1 of RI/FS.

22 have comprehensively identificd all waste sites within the 301) Area (as presented in the RI/FS Appendix Adds confidence to the expectation ofno new

23 Li -Any newly discovered site will be evaluated in accordance with the TPA (Ecology et al., 1989). If CLOeD

24 remediation is needed, the waste site will be added to the ROD in accordance with the TPA (Ecology et IFormatted: Font: Italic, No underline, Font
25 al., 1989). color: Auto

26 Alternative 1-No Action Formatted: Font: ttalic, No underlnFn

27 Under 40 CFR 300.430(e)(6), a No Action Alternative is included to provide a baseline for comparisoncor:At

28 against the other alternatives. Under the No Action Alternative, no active remedial action would be taken
29 to address potential threats to human health and the environment posed by the COCs present. All existing
30 actions would cease, including institutional controls and monitoring. The No Action alternative would not

31 remediate the waste sites and as a result, these waste sites would have residual contamination that is not
32 protective of human health and the environment. Groundwater restoration for the uranium contamination

33 in the 300 Area Industrial Complex would only occur through natural processes.

34 Alternative 2- RTD at Waste Sites; MNA; Groundwater Monitoring; and ICs

35 Estimated Capital Cost: $L8 million

36 Estimated Annual Operations and Maintenance IO&MI Cost: $2.64 million

37 Estimated Periodic Cost: $405-9 million

38 Estimated Present Value (Discounted): $300-207 million

39 Estimated Time to Achieve RA Os: 28 years

40 Alternative 2 uses a combination of RTD at waste sites in the 300-FF-2 OU: MNA for tritium, TCE, and
41 cis- 1 ,2-DCE in groundwater; monitoring for uranium and other COCs and COPCs in groundwater, and

42 ICs. Remedial technologies for Alternative 2 are discussed in the Common Elements section of this
43 Proposed Plan and shown on Figure 15.
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I It is estimated that it will take approximately 28 years3 (by 2041) for the uranium concentrations in
2 groundwater to decrease below the DWS if Alternative 2 is implemented. Alternative 2 does not include
3 remediation of the uranium source.

4 Alternative 3- RTD at Waste Sites; Phased Implementation of Uranium Sequestration in the Vadose
5 Zone, PRZ, and Top of the Aquifer; MNA; Groundwater Monitoring; and ICs
6 Estimated Capital Cost: $4k-123 million

7 Estimated Annual ONM Cost: $445-98 million

8 Estimated Periodic Cost: $147-98 million

9 Estimated Present Value (Discounted): $494341_million

10 Estimated Time to Achieve RA Os: 16 years

I I Alternative 3 uses a combination of RID at waste sites in the 300-FF-2 OU; uranium sequestration to
12 immobilize deep uranium contamination in the vadose zone, PRZ, and top of the aquifer that is the source
13 of contamination in groundwater; MNA for tritium, ICE, and cis-l,2-DCE in groundwater; monitoring
14 for uranium and other COCs and COPCs in groundwater; and ICs. This alternative reduces the time
15 required to restore the uranium-contaminated groundwater in the 300 Area Industrial Complex to the
16 DWS because it addresses the continuing source of uranium in the PRZ.

17

3 The timeframe is based on the 90"' percentile or the 95 1h PeFeentile Upper Confidence Level of the mean
concentration (whichever is longest) for the well with the highest uranium concentration to achieve the DWS.

IDOE/RL-2011-47, Rev. O.AB
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I With the exception of uranium sequestration, the remedial technologies for Alternative 3 are discussed in
2 the Common Elements section of this Proposed Plan; all remedial technologies for Alternative 3 are
3 shown on Figure 16. The Phased application of the uranium sequestration remedial technology,-wie".i~
4 unique it) Altemratie 3, _includes the following:

5 e Phased implementation of uranium sequestration in the vadose zone and PRY using a combination of
6 surface infiltration and deep injection techniques for the waste sites with uranium contamination
7 deeper than 4.6 m(15 ft) bgs

8 9 Phased uranium sequestration at the top of the aquifer using injection wells to help sequester any
9 untreated uranium that may be mobilized from the vadose zone during surface infiltration and

10 injection into the PRZ.

I1I The application of phosphate to sequester residual uranium in the vadose zone and PRY will target the
12 arcas containing most of the urunhighes! i;rtifefif : mass ofresidual ,tunai that provides a
13 continuing source of uranium to groundwater, based on waste disposal history, sample data, and
14 groundwater monitoring data (Figure 17). Previous tests performed in the laboratory and groundwater
15 demonstrated the sequestration technology viability (described in Section 9.2.6.4 of thle 300 Area RI/ES
16 Report [DOE/RL-2010-99]). Tests performied to date in groundwater and vadose zone have not provided
17 sufficient information to optimize implementation of this technology on a large-scale basis. Therefore, a
18 phased approach will be used to collect the necessary design information (Phase I) that will be used for
19 full-scale remedy implementation (Phase 11).

20 Phase I will deterHiir, the opti~mum appreaeli 14-rapplyi".~ phosphate using a combination of surface
21 infiltration and PRY injection techniques to the contaminated areas. Injection into the PRZ also will be
22 designed to deliver treatment to the upper portion of the groundwater. During Phase 1. Effililsm
23 ieaelibblty tests will be conducted on vadose zone core samples to assess uranium mobility, and
24 groundwater monitoring will be conducted to assess changes in uranium concentrations and the lateral
25 Ispread of phosphate. lH~lhase I is succcssfu 1, Phase 11 will use this information to design and implement a
26 full-scale system.

27 In order to protect the aquifer from uranium that may be carried downward by the water used to inject the
28 phosphate, wells will be used for injection of phosphate just above and/or within the aquifer. This
29 treatment zone will be in place during water and reagent application to the vadose zone and maintained
30 for a short period afterwards. Actual design of the application approach will be identified in the
31 RDR/RAWP to be prepared after the ROD associated with this Proposed Plan is issued.

32 At the end of Phase I, the uranium sequestration technology will be evaluated based on whether it
33 achieved a 50 percent reduction in the amount of mobile uranium in the vadose zone and PRY within the
34 test area. The reduction in the amount of mobile uranium will be determined by comparing thc results of
35 pre-treatment and post-treatment core samples. tstineail~lu;n rnu a.hbl~ If at the
36 end of Phase l it is determined that Phase I achieved the 50% reduction in mobile uranium in the vadose
37 zone and PRY throughout the test area, then Phase 11 will be performed. Design improvements will be
38 evaluated and incorporated into the full scale remedy implementation.

39 If at the end of Phase l it is determined that Phase I did not achieve the 50% reduction in mobile uranium
40 in the vadlose zone and PRZ throughout the test area, then Phase 11 will not be performed and DOE will
41 prepare and submit a revised FS and PP to support a ROD amendment. DOE will not pursue additional
42 technology development as part of the revised ES.

43
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SumaPhase I Phase 2
Tota ectZinon Wells 47 264

Total Area of Uranium sequestration Area
(Infiltration [100%of Area] and PRZ _ 151,000
Injection(120% of Area]) - M, (fW) (1,625,000)

Totl Aeaof raiumSeuestration Area 10.800 29,800 -

(Infiltration and PRZ -
2 

(p1) (1116,000) (321,00

(2430,492 I')

5,4 5,29m

56 PRZ (6396 k52)t

39,524 mT'
(379329 ft-)

0,4 M2Z lrZ~n Miliu

and ~ ~ ~ 4 PRZ ,neco [20%Are

Propoed8Pa 652 qufto We80 oma'o

5 Phas 2n .f 8390i'
Boundary LPne In 20 0

Note ~ ~ ~ ~ 3,2 Thsfgrmdrtle agtaa o as1 R r '
ttat~~~~~~~~~3 prvd t3e fai o h otetimt'h)cua ra o
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I It is estimated that it will take approximately 16 years 3 (by 2029) for the uranium concentration in the

2 groundwater to decrease below the DWS if Alternative 3 is implemented. This shortened timeframe to

3 achieve the DWS for uranium in the groundwater assumes a 50 percent reduction in the amount of mobile

4 uranium in the vadose zone and PRZ as a result of sequestration.

5 Alternative 4- RTD at Waste Sites; Focused Deep RTD in the Vadose Zone and PRZ; Uranium
6 Sequestration in the Vadose Zone, PRZ, and Top of the Aquifer; MNA; Groundwater Monitoring;
7 and ICs

8 Estimated Capital Cost: $44f331_million

9 Estimated Annual O&0 Cost: $05-67 million

10 Estimated Periodic Cost: $-143-95 million

I I Estimated Present Value (Discounted): $",2O-511million

12 Estimated Time to Achieve RAOs: 12 years

13 Alter-native 4 uses a combination of RID at waste sites in the 300 FF-2 OU; focused deep RID and

14 uranium sequestration for deep uranium contamination in the vadose zone, PRZ. and top of the aquifer;

15 MNA for tritium, ICE, and cis-l1,2-DCE in groundwater; monitoring for uranium and other COCs and

16 COPCs in groundwater; and ICs. This alternative reduces the time required to restore the

17 uranium-contaminated groundwater in the 300 Area Industrial Complex to the DWS because it addresses

18 the continuing source of uranium in the PRZ.

19 With the exceptions of uranium sequestration and focused deep RID, the remedial technologies for

20 Alternative 4 are discussed in the Common Elements section of this Proposed Plan all remedial

21 technologies for Alternative 4 are shown on Figure 18. The focused deep RID and the application of the

22 uranium sequestration technology, which are unique to Alternative 4, include the following:

23 @ Focused deep RID to groundwater in areas of higher uranium mass in thle deep vadose zone.

24 Standard excavation methods will be used because they are well established techniques and have been

25 employed successfully at the Hanford Site for deep excavations

26 e Uranium sequestration in the vadose zone and PRZ using a combination of surface infiltration and

27 deep injection techniques in areas of lower uranium mass deeper than 4.6 m (I5 ft) bgs

28 a Uranium sequestration at the top of the aquifer using injection wells at and downgradient of the

29 primary liquid waste disposal sites. The primary purpose of injecting phosphate at the top of the

30 aquifer will be to sequester any untreated uranium that may be mobilized from the v'adose zone

31 during surface infiltration and injection into the PRZ.

32 This alternative includes focused deep RID to groundwater for the areas that contain the highest mass of

33 uranium contamination in the vadose zone and PRZ (Figure 19). In addition, the application of phosphate

34 will be performed in the areas with elevated residual uranium contamination based on waste disposal

35 history, sample data, and the groundwater monitoring data.

36 It is estimated that it will take approximately 12 years 3(by 2025) for the uranium concentrations in

37 groundwater to decrease below the DWS if Alternative 4 is implemented. This shortened timeframe to

38 achieve the DWS for uranium in the groundwater assumes a 100 percent reduction in the uranium mass

39 from the focused deep RID areas and a 50 percent reduction in the amount of mobile uranium in the

40 vadose zone as a result of sequestration.

IDOEIRL-2011-47, Rev. OAB
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Total PRZ Injection Wells I 134
Total Area of Uranium Sequestration 110
(Infiltration [100% of Area] and PRZ
InjectIon [20% of Area]) _ M

2 
(ftl) (1,625,000)

Total Area of Uranium Source Removal 40,600
(Deep RTO) - m' (ft') (437,0)

2(4049 920m)

2! PRZ 1,1RVV11

352 99 m

(379324 11 1') V,

49.066m'

107,871 2

(5(11701511']

321550 m'

end ~ ~ ~ ~ 4 PRZ I.,cto (2% f rao

r i - 3755 m'

ondrLnet 2506 0 (441

2 Fiure 9. reasforUranium Sequestrationo anditato Focuse Dee UraiueSorc
3 Removal (Alternativeearp4)
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I Alternative 5- RTD at Waste Sites; Extensive Deep RTD in the Vadose Zone and PRZ; MNA;
2 Groundwater Monitoring; and ICs
3 Estimated Capital Cost: $1,15Z2 million

4 Estimated Annual O&M Cost: $ 1.4- million

5 Estimated Periodic Cost: 5405-88 million

6 Estimated Present Value (Discounted): $i1.74F=0 million

7 Estimated Time to Achieve RA~s: 10 years

8 Alternative 5 uses a combination of RID at waste sites in the 300-FF-2 CU; extensive deep RTD for deep
9 uranium contamination in the vadose zone and PRZ contributing to the uranium groundwater plume.; MNA

10 for tritium, ICE, and cis-l,2-DCE in groundwater; monitoring for uranium and other COCs and COPCs in
I I groundwater; and lCs. This alternative reduces the time required to restore the uranium-contaminated
12 groundwater in the 300 Area Industrial Complex to the DWS because it addresses the continuing source of
13 uranium in the PRZ.

14 With the exception of extensive deep RID, the remedial technologies for Alternative 5 are discussed in the
15 Common Elements section of this Proposed Plan; all remedial technologies for Alternative 5 are shown on
16 Figure 20. The extensive deep RTD technology, which is unique to Alternative 5, includes RID to
17 groundwater for the waste sites that contain the highest mass of uranium contamination in the vadose zone
18 and PRZ (Figure 2 1). Standard excavation methods will be used because they are well established techniques
19 and have been employed successfully at the Hanford Site for deep excavations. It is estimated that extensive
20 deep RTD will remove 3.3 million cubic meters (4.3 million cubic yards) of soil. Three new super cells
21 would need to be constructed at the Environmental Restoration Disposal Facility to disposed of the excavated
22 soil.

23 It is estimated that it will take approximately 10 years 3(by 2023) for the uranium concentrations in
24 groundwater to decrease below the DWS if Alternative 5 is implemented. This shortened timeframe to
25 achieve the DWS for uranium assumes a 100 percent reduction in the uranium mass from the extensive deep
26 RTD of the waste sites.

Sk MnX019j~ayo j EvA j fttd
27 j I b IRWSoa Prm oae ae

Bagw IrAm~M, aniwMub Awup Akuw

28

29 Evaluation of Remedial Alternatives
30 DOE and EPA evaluated each remedial alternative using the CERCLA threshold and balancing criteria to
31 assist in identifying a preferred alternative. Following this evaluation, a comparative analysis was performied
32 to assess the overall performance of each alternative relative to the others. Figure 22 presents the nine
33 CERCLA evaluation criteria, which are categorized into three groups: threshold criteria, balancing criteria,
34 and modifying criteria.

35 The preferred alternative must meet the threshold criteria and perform best relative to the balancing criteria.
36 The ability of a preferred alternative to meet the modifying criteria (state and community acceptance) will be
37 evaluated after the review and comment period for Tribal Nations and the public, which is initiated with this
38 Proposed Plan. The comments that are received during the comment period are part of the modifying criteria
39 evaluation.

I tOEIRL.2011-47, Rev. O.AB
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Total Area of Uranium Source Removal1 192,0
(Deep RTD) - m' (ft2) (2,065,000)

(5(430492 ft')

5,449 m'
(58,652 ft'

(37,932 f11' 7

59,937 m
2

(645,157 ll')

SUranium Source Removal (Deep RTD) I I0 I0 5
Waste Site I - r - I \ 25,261 12

Boundary Line 0 250 500 t (271 ,907')~
Note This figure Identifies target areas for remediation that provide the basis for the
coot estimate The actual areas for remediation will be idenrtified in the remredial
desigr/remedial action wort plan

51 uwlai~twRO.CC~r~ri Ft3W aeMo~wC WO~c~PP 01 2sy5 ,"a OPUBS_300 0035c

2 Figure 21. Areas for Extensive Deep RTD (Alternative 5)
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CERC'ILAEvaluation Criteria

3. ongeehom feMM a 2- Reducion of xty pplibye or

detemnesc refer to terabltya Valernvati m~at eera ans
ofareeytprtc human healthan the anirntetf r aive Tis evalutedor mutsb
aThe evion met oer meo afte abiety o redia therat icty, mbety
remedial actionsojcivshv adA vorm cofthehrsat aie

been met.

5. Short-Term Effectivness refers to 6 Implemnentabllty refers to thle
an evaluation of the speed with technical and administrative
which the remedy can be successful feasibility of a remedial action

and also takes Into consideration including the avalaeblity of
any adverse impact on human materials and services needed to
health and the environment that implement the selection.
may result during the construction
and Implementation phase of the
remedial action.

7. Cost refers to an evaluation of
the costs of each alterntive.

~~?edby to to bIans

2. Fiur 22.O14 CgRlls Evalatio Crtei

8.Q State2Acceptaev Inaes 9 omnt cetneasse



I * L. Prpoe Pla for Rend o 300 Are.Opr-be. Ui- 77

I After completion of the comment period, DOE and EPA will consider the comments and, with input from
2 Ecology, will either issue a 300-FF-2/300-FF-5 OU ROD for Alternative I or 2; or a
3 300-FF-2/300-FF-5 OU ROD along with a 300-FF-lI OU ROD amendment for Alternative 3, 4, or 5.

4 Contaminated soil was remediated in fifteen waste sites in the 300-FF-lI OU as specified in the 1996
5 ROD, meeting the required cleanup level for total uranium of 505 mglkg. However, the deeper residual
6 uranium contamination in soil in three of those waste sites (316-1, 316-2, and 316-5) exceeds the soil
7 PRG of 157 mg/kg for uranium for protection of groundwater in the industrial scenario in this Proposed
8 Plan. Alternatives 3, 4, and 5 include components to remediate the deeper uranium that poses a threat to
9 groundwater. If one of those alternatives is selected as the final remedy, the 300-FF-lI OU ROD would

10 need to be amended to include additional remediation of those three waste sites.

I1I The following describes the comparative evaluation of alternatives that was used to identify the preferred
12 alternative. The comparative evaluation focuses on remediation of the residual mobile uranium mass in
13 the deep vadose zone and PRZ because (1) remediation of the uranium in this zone is the key to reducing
14 the uranium concentration in the groundwater to below the DWS and (2) it is the only remediation
15 component that differs for each alternative. A more detailed explanation of the comparative analysis can
16 be found in Chapter 10 of the 300 Area RI/FS Report (DOE/RL-2010-99). The comparative evaluation is
17 summarized in Table 7.

18 Threshold Criteria

19 Overall Protection of Human Health and the Environment
20 The five remedial alternatives provide three approaches for remediating the highest mass of uranium
21 contamination in the deep vadose zone and PRZ:

22 0 Alternative I and Alternative 2 propose no remediation of the deep uranium contamination;

23 0 Alternative 3 proposes in situ immobilization of the deep uranium contamination through the
24 direct formation of a stable uranium mineral;

25 * Alternative 4 proposes removing the highest mass of deep uranium contamination by excavating
26 to groundwater; and in situ immobilization for the lower mass of deep uranium contamination
27 through the direct formation of a stable uranium mineral

28 ft Alternative 5 proposes removing the deep uranium contamination by excavating to groundwater.

29 Alternative I (No Action) proposes no remediation of waste sites, soil, or groundwater and no ICs.
30 Alternatives 2 through 5 include the same common elements for remediation of other contaminants:
31 jRTD2--at Waste Sites; MINA for tritium, ICE, and cis- I ,2-DCE; Groundwater Monitoring for uranium
32 and other COCs and COPCs; and ICs.

33 Alternative I does not achieve RAOs and does not comply with ARARs. Alternative I does not meet the
34 threshold criterion for protection of human health and the environment; therefore, it is not evaluated
35 further. Alternatives 2 through 5 would achieve all RAOs and would comply with ARARs. Alternatives 2
36 through 5 meet the threshold criterion for protection of human health and the environment; therefore, they
37 are evaluated further. The estimated time to achieve RAOs, after the remedial actions have been
38 completed, is 28 years for Alternative 2. Alternative 3 would achieve RAOs about 12 years sooner than
39 Alternative 2; Alternative 4 would achieve RAOs about 4 years sooner than Alternative 3; and Alternative
40 5 would achieve RAOs about 2 years sooner than Alternative 4.

41
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Table 7. Comparative Evaluation of Remedial Alternatives for the 300-FF-1, 300-FF-2 and
300-FF-5 Operable Units

Protection of human health/environment No Yes Yes Yes Yes

Compliance with ARARs No Yes Yes Yes Yes

Long-term effectiveness and permanence Not Evaluated 0 0 0 0

Reduction of toxicity. mobility. or Not Evaluated 0 0 0 0
volume through treatment

Short-tenn effectiveness and time to Not Evaluated 0 0 0 10,e jComment [V3R22]: Ensure text is consistent
achieve RAOs

tInplementahility Not Evaluated 0 0 0 0

Estimated Time to Clean Up (years) 28 16 12 10

C2ost (million)* Comn 1[~R3: Check 100-K.

- Waste Sites-~ so S-2-72l4 $4743-10 $0,14500 $ 2- 3 5i23

- Groundwater so $3433 $-1-- 41 15 $ 11.444-4 $2-42.5

Total Cost (million)* $0 $3-44M2117 $494-341 $4449 511 54- 4.1.23 7

State acceptance To be determined

Community acceptance To he determined

Note: Although the remedial alternatives developed for evaluation do not have specific provisions for sustainable elements, those
values can he incorporated during the remedial design phase.

0 - Expected to perform very well against the criterion with no apparent disadvantage or uncertainty

0 - Expected to perfonn moderately well against the criterion hut with sotne disadvantages or uncertainty

0 - Expected to perforn poorly against the criterion and may have disadvantages or uncertainty

The estimated time to cleanup is hased on the 90"' percentile or the 95 ' percentile 1.JCL concentration (whichever is longest) for the
well with ttse highest uranium concentration to achieve the DWS.

'These cost estimates represent the total present value (discounted). prepared to meet the -30 to -50 percent ratnge of accuracy
recommended in EPA'540,G-89/004. Guidance.fbr Conducting Renmedial investigations and Feasibility Studies Under CERCLA.

**Does not include the cost for construction of additionsal ERDF Super Cells at $27.1 million each,

Alternatives

Alternative I - No Action

Alternative 2 - RTD at Waste Sites: MNA: Groundwater Monitoring: and ICs

Alternative 3 - RTD at Waste Sites: Phsased Innoleinentatioii of Uranium Sequestration in the Vadose Zonie, PRZ. and Top of the
Aquifer: MNA: Groundwater Monitoring: and ICs

Alternative 4 - RTD at Waste Sites: Focused Deep RTD in the Vadose Zone and PRZ: Uranium Sequestration in the Vadose Zone.
PRZ, and Top of the Aquifer: MNA: Groundwater Monitoring: and ICs

Alternative 5 - RTD at Waste Sites: Extenssive Deep RTD in the Vadose Zone and PRZ: MfNA: Groundwater Monitoring: and ICs

IDOEIRL-2011-47, Rev. O.AB
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I Compliance wvith ARARs
2 The ARAR identification process is based on CERCLA, NCP (40 CFR 300), and guidance. The lead and
3 non-lead agencies are to identify requirements applicable or relevant and appropriate to the release or
4 remedial action at a CERCLA site (NCP [40 CFR 300.400(g), "General"]). The guidance states, in part,
5 that any ARAR standard, requirement, criterion, or limitation promulgated under any federal
6 environmental law, or any more stringent state requirement promulgated pursuant to a state environmental
7 statute, be met (or a waiver justified) for any hazardous substance, pollutant, or contaminant that will
8 remain at the site after remedial action is completed. The 300-FF-l, 300-FF-2, and 300-FF-5 OUs will be
9 remediated under a CERCLA decision. The TPA (Ecology et al., 1989) states that the technical

10 requirements for both the RCRA Corrective Action program and the CERCLA remediation actions
I1I process will be satisfied by a single action. The proposed remedial actions presented in this Proposed Plan
12 will satisfy both CERCLA and RCRA Corrective Actions.

13 The fundamental purpose of ARARs is to define the minimum level of protection that must be provided
14 by a remedy selected and implemented under CERCLA. Additional protection may be required if
15 necessary to "protect human health and the environment" as that term is interpreted in the NCP
16 (40 CFR 300). Federal and state statutes include substantive requirements such as protective
17 contamination concentrations or hazardous waste container specifications. The statutes may also include
18 administrative requirements such as record keeping or procedures. Because CERCLA has its own
19 administrative process and requirements, to avoid redundancy, conflicting requirements, and delays, only
20 the substantive portions of other Federal or state statutes may be ARARs.

21 Section 8.1.2 of the 300 Area RIIFS Report (DOE/RL-2010-99) contains a detailed discussion on how the
22 ARARs evaluation process is conducted through the remedial action process in accordance with the NCP
23 ("Remedial Investigation/Feasibility Study and Selection of Remedy" [40 CFR 300.430(f)(l)(ii)(B)(2)]).
24 Table 8-2 in the report lists all of the Federal and Washington State ARARs that are pertinent to these
25 remedial actions. These ARARs will be finalized as part of the ROD.

26 The following are key ARARs for the 300 Area:

27 Potential Chemnical[-specific ARARs. One of the key chemical- speci fi c ARARs applicable to this
28 remedial action are the substantive (non-administrative) elements of the federal and state regulations
29 that implement the drinking water standards under the Safe Drinking Water Act of 1974 (40 CFR 141,
30 "National Primary Drinking Water Regulations") and Model Toxics Control Act, "Groundwater
31 Cleanup Standards" [WAC I 73-340-720[4][b][iii][A] and [B3]) and health protection
32 (WAC 1 73-340-720[7][b])].

33 Since the federal DWSs and specific groundwater cleanup sections of the Washington State MICA
34 (WAC 173-340) are considered ARARs, the remedial alternatives assembled in Chapter 9 of the
35 300 Area RI/FS Report (DOE/RL-2010-99) will be developed to achieve ARARs for each identified
36 COC such that groundwater present in the 300 Area can be used as a future drinking water source.

37 Potential Location-specific ARARs. Potential location- specific ARARs identified for the 300 Area
38 include those that protect cultural, historic, and Native American sites and artifacts, as well as those
39 that protect critical habitats of federally listed endangered and threatened species under the Native
40 American Graves Protection and Repatriation Act of 1990, Archaeological and Historic Preservation
41 Act of 1974, National Historic Preservation Act of 1966, and those that protect listed endangered and
42 threatened species or their critical habitat under the Endangered Species Act of 1973. The Migrator.y
43 Bird Treaty Act of 1918 has been identified as a substantive standard for DOE compliance with
44 executive orders and Memorandum of Understanding Between the United States Department of
45 Energy and the United States Fish and Wildlife Set-vice Regarding Implementation of Executive
46 Order 13186, "Responsibilities of Federal Agencies to Protect Migratoty Birds'" (DOE and USFWS,

IDOEtRL-2011-47, Rev. O.AB
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1 2006), and is a "to-be-considered" for CERCLA response actions when there is a potential to
2 adversely affect protected bird species.

3 Potential Action-specific ARARs. Action-specific ARARs relate to waste management activities,
4 solid and dangerous waste regulations within WAC 173-303, "Dangerous Waste Regulations," and
5 173-350, "Solid Waste Handling Standards," and radioactive waste management under Atomic
6 Energy Act of] 954 regulations. The other major category of action-specific ARARs concerns
7 standards for controlling air emissions to the environment in WAC 246-247, "Radiation Protection
8 Air Emissions" and WAC 173-480, "Ambient Air Quality Standards and Emission Limits for
9 Radionuclides."

10 Alternative I (No Action) does not achieve the chemical-specific ARARs for soil cleanup that are
11 protective of human health and ecological receptors. Because Alternative I does not achieve
12 chemical-specific ARARs for human health protection, it was not evaluated further. Alternatives 2
13 through 5 would comply with ARARs throughout the remedial action and at the time of completion, and
14 would therefore meet this threshold criterion. There are no waivers from ARARs being sought for
15 Alternative 2 through 5 for these remedial actions. Remedial actions proposed under these alternatives
16 would be designed to meet location- and action-specific ARARs. For groundwater and groundwater waste
17 sources, proposed remedies for Alternatives 2 through 5 would achieve DWSs and ambient water quality
18 standard ARARs.

19 Balancing Criteria

20 Long-Term Effectiveness and Permanence
21 Alternatives 2 through 5 have the ability to protect human health and the environment over time, after the
22 RAOs have been met, through implementation of the common remedial elements and the alternative-
23 specific approaches to remediate the deep uranium contamination.

24 Alternative 5 is expected to achieve long-term effectiveness in the 300 Area for the deep uranium
25 contamination that is excavated because the uranium is removed from the site. However, it will not
26 achieve long-term effectiveness for the deep uranium that is not removed. Alternative 3 is expected to
27 achieve long-term effectiveness using uranium sequestration through direct formiation of autunite, a stable
28 uranium mineral that has low solubility, throughout the treatment area. Alternative 3 has the potential to
29 remediate more of the deep uranium contamination than Alternative 5 because the phosphate solutions
30 can migrate laterally within the deep vadose zone, PRZ, and aquifer. However, some uncertainty is
31 associated with Alternative 3 because uranium sequestration has not been implemented full-scale at the
32 Hanford Site. Phased application of the phosphate solutions is proposed to optimize performnance of this
33 technology. Alternative 4 is expected to achieve long-term effectiveness for the highest mass of deep
34 uranium through excavation, but also has some uncertainty associated with the uranium sequestration
35 technology. The disadvantage of Alternative 2 is that it entails the longest timeframe for achieving RAOs
36 because it does not employ either RID or treatment for residual uranium present in the deep vadose zone
37 and PRZ that is sustaining the uranium plume.

38 Reduction of Toxicity, Mobility, or Volume through Treatment
39 Alternatives 3 and 4 have the ability to reduce toxicity, mobility, or volume (TMV) through treatment by
40 application of uranium sequestration to treat the deep uranium contamination.

41 For the highest mass of uranium contamination in the deep vadose zone and PRZ, Alternative 3 provides
42 the highest reduction of TMV through treatment because mobility is reduced by employing uranium
43 sequestration throughout the treatment area. Alternative 4 also uses sequestration to reduce the TMV of
44 deep uranium though treatment, but treats less uranium than Alternative 3 because it is applied over a
45 smaller area that does not include the highest mass of uranium contamination.
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I RTD with disposal of excavated material at ERDF does not reduce TMV through treatment. Therefore,
2 Alternatives 2 and 5 do not meet the criterion of reduction of TMV through treatment.

3 Short-Term Effectiveness
4 Alternatives 3 through 5 have the ability to achieve RAOs within reasonable timeframes through
5 implementation of the alternative-specific approaches to remediate the deep uranium contamination.

6 Alternative 3 has the highest short-term effectiveness because it achieves RAOs within a reasonable
7 timeframe, while minimizing adverse impacts on human health and the environment during the
8 remediation. Alternatives 3, 4, and 5 achieve RAOs faster than Alternative 2 by using uranium
9 sequestration (Alternative 3), uranium sequestration and focused deep RID to groundwater (Alternative

10 4), and extensive deep RTD to groundwater (Alternative 5) to address the deep uranium that continues to
I I release contamination to groundwater. The timeframe for achieving RAOs is longest for Alternative 2
12 because it does not remediate the residual uranium present in the deep vadose zone and PRZ that is
13 sustaining the uranium plume.

14 Althouch the deep excavation components of Alternatives 4 and 5 initially might appear to have higher
15 short-term effectiveness (achieving clean up 4 and 6 years sooner than Alternative 3. respectively), deep
16 RTD, especially the expanded deep RID scope in Alternative 5, entails a number of unintended
17 consequences that have adverse impacts on human health and the environment. The deep excavation to
18 groundwater under the uranium waste sites includes the minimum, standard safe-practice lay-back of 1.5
19 m (5 ft) for each vertical I m (3.3 ft) of excavation depth. Deep RTD will create a very large disturbed
20 area and generate approximately 0.76 million m 3 (I .t0 million Ad3) of soil in Alternative 4 and 3.3 million
21 mn (4.3 million vd') of soil in Alternative 5 for handling and disposal. Three new super cells will need to
22 be constructed at the ERDF to dispose of thle excavated deep contaminated soil for Alternative 5 alone.
23 The subsequent backfill of the excavated areas will require loading, transportation, and handling of a
24 comparable volume of clean soil from a different location. For Alternative 4, the excavation and backfill
25 of a combined 1.5 million mi' (2.0 million Ad) of soil are estiniated to require approximately 6.3 million
26 km (3.9 million mi) of truck haulagle. The trucks would burn It) million L (2.6 million gal) of diesel fuel
27 and uenerate 3 1,000 metric tons (34,0)00 tons) of carbon dioxide and 25 1 metric tons (276 tons) of
28 mono-nitrogen oxides. For Alternative 5, the excavation and backfill of a combined 6.6 million m3 (8.6
29 million Ad ) of soil are estimated to require approximately 27 million km ( 17 million mi) of truck haulage.
30 The trucks would burni 43 million L (I I million gal) of diesel fuel and generate I133,0001 metric tons
31 147,00t~tons) of carbon dioxide and I1.800) metric tons ( 1,200 tons) of mono-nitrogen oxides.Although
32 the extercive deep xa to compont of Alternative 5 inlitially might appear to have the highest
33 shn-rt te.rm44 effeetive-e (ahe;n eer, up 2 years eoner than Alternativ'e 4 and 4 years cooere than
34 Ahernative 5), it entails a number of unintenlded e8neequene@S that haVe adverce iMPacte on humnhat
35 Mnd the efnvironment The e~e~Y dee.p.... Lxavit. to gr~ewidwatef wnder the urfaniumH waste gthee,
36 including the minimuma, qtandard safe pr-aetiee Iay baek af 0.46 1.5 m (1.5 ft) for each venwial 0.301 Fv.
37 (13.3 f4) of excav-ation depth, will ereate Et N'c large dicdrbed area and gener-ate apfroxi Matel)' 3.3
38 fnillion cubic neters (4.; millien cubic yards) of soil far handling and disposal. Three new superceells
39 will need to be eenstrueted at ERDF to diseoe ef the excavated conitaminated soil. The subsequet
40 back ifl of the excavated area will rLEquire lodn cv t raneportatiOn., and handlinig Ofa
41 eomparable '.oltme of elean soil from a differenlt 10eatiOn. The exeavatien and backifill of a combined 6.4
42 million cuibic metere (8.6 millioni cubic yarde) of soil are estimated toeie pp. . itely 2:7 millioni
43 kilometere, (17 million nmiles) offtrde haulage that -All1 btrn 8642 millien liters (23++Fillien galeac) of
44 dicese fuel anid generatle 4:3-3266,000 metric tens (294.000) tens) Of carbOn dioxide and 2 6340 metric tone

45 (2,500 toe) of nieno fiitrogen exide.

46 In addition, excavation technologies require dust control for worker safety and airborne contamination
47 control. Application of dust control water during excavation of the vadose zone soils and partially
48 saturated soils in the PRZ will release residual uranium contamination to the groundwater, as evidenced
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I by excavation of vadose zone soil at the 618-7 Burial Ground. As a result, the extended deep RTD in
2 Alternative 5 is likely to release more uranium to the groundwater, and to the river, than the other
3 alternatives in the short term. The additional mobile uranium released to the groundwater will lengthen
4 the time estimated to reach RA~s. The focused deep excavation of Alternative 4 also would generate
5 similar adverse impacts on human health and the environment.

6 Potential impacts to the site workers from implementing any actions onsite would be controlled and
7 mitigated through health and safety procedures, the use of adequate worker personal protective
8 equipment, and a perimeter dust/air monitoring program that would provide timely and adequate data to
9 mitigate any potential off-site impacts in a timely manner. Because Alternatives 4 and 5 include RID to

10 depths greater than 4.6 m (15 ft), however, there would be an increase in safety challenges to workers

I I compared to implementing a less invasive approach like uranium sequestration.

12 Alternative 3 does not cause the adverse impacts associated with deep excavations. Uranium sequestration
13 proposed in Alternatives 3 and 4 will be effective in reducing the flux of uranium to groundwater once the
14 phosphate reagent contacts the uranium contaminant for a sufficient time to produce a stable uranium
15 mineral. Uranium sequestration and deep soil in-situ chemical delivery has not been proven in the field at
16 the Hanford Site. However, there is confidence that it can be achieved using a combination of three

17 delivery methods (surface infiltration, PRZ injection, and aquifer direct injection). Alternative 3 proposes
18 that uranium sequestration be implemented in a phased approach to evaluate optimum delivery methods
19 and reagent mixes. The results from Phase I will then be used to optimize delivery of the phosphate to the
20 contamination in Phase 2.

21 From the standpoint of achieving the uranium DWS in the aquifer in a reasonable timeframe, Alternative

22 2 does not perform as well as Alternatives 3 through 5 because the uranium DWS would not be achieved
23 until about 2041. Alternative 5 achieves clean up 2 years soon than Alternative 4, and 4 years sooner than
24 Alternative 3, after the remedial actions have been completed. However, completion of the extensive deep

25 RID in Alternative 5 likely will take several years longer than completion of uranium sequestration in
26 Alternative 3 because of the need to build new ERDF Super Cells, remove infrastructures from the
27 excavation footprint, build and maintain haul roads, and obtain adequate funding. Completion of the

28 focused deep RID in Alternative 4 would require similar activities before excavation could begin.

29 Implementability
30 Alternatives 2 through 5 include remedies which are technically and administratively feasible and are
31 therefore considered implementable.

32 Alternative 5 is considered less implementable than Alternatives 3 and 4 because of the need to construct

33 new ERDF Super Cells, identify a suitable borrow pit for obtaining backfill material, and build and
34 maintain haul roads. Removal of uranium mass detected in the deep vadose zone or PRZ in the sidewalls

35 of the planned excavation footprint will require additional excavation from the ground surface. The
36 uranium that has spread laterally in the vadose zone and PRZ beyond the waste site excavation footprint
37 will not be excavated and will continue to supply uranium to the groundwater. Excavation of the PRZ is

38 limited to periods when the river stage is low and the PRZ is available for excavation. The focused deep
39 RID in Alternative 4 has similar disadvantages for implementation. Alternative 3 has the potential ability
40 to treat the uranium that has migrated laterally in the PRZ beyond the footprint of the waste sites.

41 Alternatives 3 and 4 have uncertainties associated with delivering the phosphate solutions to the uranium
42 contamination in the deep vadose zone and PRZ. However, Alternative 3 will use a phased approach that

43 provides an opportunity to optimize the delivery processes, making the sequestration technology more
44 implementable. In addition, Alternative 3 will use application of phosphate solutions to treat the deep

45 uranium contamination at the former process disposal ponds, where thousands of liters of waste were
46 discharged and migrated through the permeable sands and gravels to reach groundwater.
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1 The deep excavation proposed in Alternative 5 and Alternative 4 cannot be implemented without
2 generating the unintended consequences of adverse impacts on human health and the environment.

3 Cost
4 The costs are lowest for Alternative 2 and highest for Alternative 5.

5 Estimated design, construction, operations and maintenance, and decommissioning costs were developed
6 for each alternative. Costs for operations and maintenance were estimated based on the
7 alternative-specific remedial timeframes, which range from 10 to 28 years. The total costs are $207
8 million for Alternative 2. $341 million for Alternative 3, $511 million for Alternative 4. and $ 1,237 million for
9 Altemnative 5TFhe total eests afre $300 rnilhcrl fer Altcmmie -2, $491 flidlief for Atfltzfivz 3, $629 rujho

10 for Altemative 4, andJ $1,303 HiOR for Altem-ative S. The costs are for remediation of waste sites and
I I groundwater are presented for each alternative in Table 7.

12 Alternatives 2 through 5 do not include the costs associated with providing additional onsite waste
13 disposal capacity. A cost of $27.1 million is associated with construction of a new ERDF Super Cell for
14 disposal of the excavated materials from the waste sites, which has not been added to the overall cost
15 estimates. Alternative 5, which entails excavation of the largest volume of contaminated soil, would
16 require three Super Cells to dispose of the soil at ERDF.

17 Modifying Criteria
1 8 Modifying criteria will be considered after receiving Tribal Nation and public comment on this Proposed
19 Plan. In the final balancing of tradeoffs between alternatives upon which the final remedy selection is
20 based, modifying criteria and balancing criteria are bothof equ~al importantee.

21 lieel 
jiIz nyoI~ i II =nmyfI Eviu~io IIptedftkd BW-V.. j b jW k of RaeeUw RanaM U22 MW0 ndRe *Mtw tv Alwnuijw AWm*E PU1cImi

23

24 Preferred Remedial Alternative
25 Alternative 3-RTD at Waste Sites; Phased Implementation of Uranium Sequestration in the Vadose
26 Zone, PRZ, and Top of the Aquifer; NINA; Groundwater Monitoring; and ICs is the preferred alternative.
27 IThis alternative is recommended because it achieves substantial risk reduction through RTD -of soilI
28 treatment of uranium contamination sources in the vadose zone and PRZ for groundwater protection; and
29 treatment of principal threat wastes; and provides the safe management of remaining material through
30 ICs. Table 8 lists how all the waste sites in the 300-FF-I and 300-FF-2 OUs would be addressed under the
3 1 preferred alternative. The preferred alternative can change in response to Tribal Nation and public
32 comments.

33 Alternative 3 will permanently reduce the toxicity, mobility, or volume through treatment of the highest
34 contaminant mass of uranium in the deep vadose zone and PRZ. Alternative 3 also is expected to perform
35 very well in short-term effectiveness and time to achieve RA~s (estimated time to cleanup isl16 years)
36 and implementability. This alternative performs equally well as Alterniatives 2 and 4 with respect to long-
37 term effectiveness and permanence.
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I Based on the comparative evaluation and information currently available, DOE and EPA believe that
2 Alternative 3 meets threshold criteria and provides the best balance of tradeoffs relative to the other
3 alternatives for the balancing criteria. Alternative 3 is expected to satisfy the following statutory
4 requirements of CERCLA Section 12 1(b), "General Rules": (1) protect human health and the
5 environment; (2) comply with ARARs; (3) be cost-effective; (4) use permanent solutions and alternative
6 treatment technologies or resource recovery technologies to the maximum extent practicable; and
7 (5) satisfy the preference for treatment as a principal element.

8 Selection of Alternative 3 as the remedy will result in DOE and EPA issuing a ROD for the 300-FF-2 OtJ
9 and 300-FF-5 OU and a ROD amendment for the 300-FF-lI OU.

Table 8. Waste Sites to Be Remnediated under the Preferred Alternative

No Action Waste Sites - +.2- 74_waste 300 ASH PITS. 300 FlIP. 300 RFBP, 300 VTS, 300-1. 300-MO 300-109, 300-110. Formatted Table
Sites 300-18 8300-253. 300-256, 31)0-259. 300-260. 300-262.300-275-.300-29. 300-3.

300-33, 300-41. 300-44. 300-45, 30049. 300-50, 300-51. 300-52. 300-53- 300-8,
303-M SA, 303-M 1JOF, 311 MTI. 311 MT2. 313 MT. 331 LSLDF. 333
ESIIWSA. 600-22, 600-243, 600-259, 60046. 60047. 618-11.618-11.6184. 618-
5. 618-7, 618-8, 618-9. 6284. IPR-300-15. LUPR-300-17. LIPR-300-19. UPR-300-
20, UPR-300-2 1, UJPR-301)-22. UPR-300-23. UPR-300-24, UPR-300-25. UPR-300-
26, UPR..300.27. UP'R-300-28. UPR-300-29, LIPR-300-30. UPR-300-32. UPR-300-
33. UJPR-300-34. LJPR-300-35. LJPR-300-36. UPR-300-37. UPR-30041. UPR-300-
46, LJPR-300-47. UPR-300-8. UPR-300-9. UPR-300-FF-I. UPR1-600-15300-Ash
Pit., 300 R121312 300 114,300 19. 300 40. 332 SF. 615 11. UPR 300 15.
UPR 300 19. UPR 300 20, UPR 300 2 6 UPR 300 22, U1114 300 23. UPR 300 21.
UPR 300 25. UPR 300 26. UPR 300 27. UPR 300 28.141211300 29. UPR 300 30.
UPR 300 32. UPR 300 33. UPR 300 31. URR 300 35. IIPR 300 36. 1,4111300 37.
UPP. 300 17. U,1Rn 300 6. UPR 300 9. U111 3100FF 1-.300 FBP+1 301 FBP2.2
300 3,300 5 1, 30 52. CUPR 600 15, 43:7 MASF. 300 SF. 300to. 300 !9.300 223.
300 234.300 231.300 262. 300 272. 300 35. 300 37.3 00 45. 300 53. 300 57.
303 K PAS, 304 GF.304 SA. 305 13SF. 311 MTI, 311 MT2_31 TK 10.
311 TK 50.313 GEbTRIFtGE313 FP.3 13 hf,3 13 UR0.3 i3 TK 2
333 TV. 11,.333 TK 7,.3314 TPNkST. 33A1 A TK K5.33 4 A Tk C. 3718 F S.
3 718 F SF. 3 718 F 441. 3718 F 4:. B~iagel Teeint Test Fzeilies. physi,
an.d Chemiea TFetment Test Foiitis. TI'na ITfamn Tet"ioi
UPR 300 4 E UPR 300 7,300 278. 300 YTS. 300 100.300 110-.300 18, 300 256.
300 259. 300 275. 300 33, 300 41 .- 00 8,.303 N4 SA. 303 1. UGE. 333 FSHIWSA.
6PR 300 17. UPR 300 16. 300 1. 300 253. 300 260. 300 29. 331 I1SLD1. 1813.
400 31. 100 5,.427 HMWSA. 1831 LIISA, 400 36.6(181. 6284, 6002P&.60016,
(318 9.600243,.600 259.600 259!1, 600 259:2. 600 290!1. 600 47- Mg8 141.
618 IQ. 618 13. 618 5. 619 7.619 &.600-2-2

RTD (waste sites with rernediation 300 RLWS, 300 RRLWS. 300- L 300-121. 300-123. 300-I 5. 300-16, 300(13001
initiated under the Interim Actions 214. 300-218. 300-219, 300-22, 300.224. 300-24. 300-249. 300-251, 300-255 300-
ROD') - 5244 waste sites 257. 300-258. 300-263. 300-268K 300-270. 300-273. 300-274, 300-276. 300-28.

300-284. 300-34. 30040,.300-43, 300-46,300148,300-5.300-6.300-M0 313 ESSP,
333 WSTF. 340 COMPLEX. 3712 USSA. 600-290. 600-63. 6 18-t0. UPR-300-1I.
LJPR-300-1 1. UPR-300-38. UPR-300-39. UPR-3004. UPRZ-30040. UPR-30042.
UPR-30045. UPR-300-5, UPR-600-22300 121. 300 123. 300 16. 300 16:A.
300 162. 300 163 300 21& ;00 2i1), 00 224,300 24.300 2 49.300251.
300 255. 300 261. 300 268. 300 270. 300 273.3 00274. 300 276.300 28.300 10.
;100 13. 300 16. 300 18. 300 6.3;09 80. 307 Retefoien Resins. '13 E9812. 3
WSTRF 3712 USSA. 6004 117. 618 10. UPR 300 1. UPR 300 11. U141 300 39,
UPR ;001 39. UPR 300 4. UPR 300 10. UPR 300 41 UPR 300 45. UPR 600 22.
31025. 31614

RTD - !I"~ waste sites 300-I175. 300.265. 300-269. 300-277. 300-279, 300-280. 300-281. 300-283. 300- omment [V3R24]: Make consistent with

286. 300-287. 300-288. 31)0-289 300-290. 300-29L 300-293, 300-294, 300-296 100-K approach

300-32. 300-4. 300-7. 300-9. 31 6-3', 316-4. 331 LSLTI. 331 LSLT-2. 400 PPS [TJMJ This is basically how 100 K did it.
400.37. 400-38. 600-367,.618-11 . UPR-300-1 0. UPR-300-l 2. UPR-300-2. t1JPR- "RTD - 75 waste sites"
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300483O-4~'3O04. 30 ... 300 13'00 211. 300 22. 300 -55. 300-
300 263, 300 265, 300 269, 300 277. 300 279. 300 280. 300 281. 300 282,
300 281. 300 283. 300 -286. 300 287. 300 28&. 300 289. 300 290. 300 291.
300 292. 300 293. 300 291. 300 296. 300 32. 300 31. 300 39. 300 PLWS",AO
-RRIPV' . 3409 :PA 1. 300 TIN' 2. '00 TI3, ;.09 W3S 1. 309 A'S 2.3409 A3'S 3.
UPR 300 5.300 4,.300 5, 300 7. 300 9. 316 3', 323 TANNK 1, 323 TANK 2.3 23
TANK 3. 323 TANK 1.325 )ATF. 331 LIT.331 LSLT2. 310 Co.mp.lex. 400

PPSS. 100 37, 400 38. 600 29042, 600 290. 600 63. 618 11. UPR 300 10.
UPR 300 12. UPO. 300 2. UPR 300 189. 300 295. 600 367

Uranium Sequestration -6 waste sites 316-1"'K 316.2+, 316-5 . 618-1. 618-2. 618-3

(41!,o..idd. Site 10. Ny,.tc s..du '00 131. 300 P2.3400 H3, 300 H 4AdO 345, 400-146, 300 347. 300 Hs'. Formatted Table
NO0 139. 300 1 40, 300 1'11 .3400 I 12, 30" 43, 34M00 144. 300 1 4. 300 14 1.
A00 147, 300 148.. 4104v-4 -644)-84. 300 83. 3001 83, 3081.1 360 .) 333;
*AS114SS .. UPit 300 It., WIR 600 I, IPR 6.00 to. W(Pk 600 3. 1)11 1.00 3.
((PR 600 4. U11R 6(4- 5. R ,Ot-4,4R 1 00 7. 14R (00 8-. (PR 600 Q. 333
tLHAISA- U114 300 P3. ((R 300( P

Total waste sites - -7-7166

a. These waste sites will be evaluated against the final reinediation goals in the ffites-ROD associated with this Pronosed Plan

be. Waste site 3 16-3 is identified for RTD and is also identified for uranium sequestration for deep contamination, if present.

cil. Waste site 3 16-1 did not exceed PRGs for protection of groundwater, but is being considered as a potential uraniumn source
of groundwater contamination due to the large waste disposal inventory and the proximity of the waste site to higher
groundwater concentrations.

d. Waste site included in die 300)-FR-I OtJ.
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3 Community Participation
Hanford Public Information

4 Public input is a key element in the DOE's decision-making process. Repository Locations
5 Tribal Nations and the public are encouraged to read and provide

6 comments on any of the alternatives presented in this proposed plan, Adin ratin Reoioryn: Pbi

7 including the preferred alternative. The public comment period for this 2440rmStven Cenoteryc

8 proposed plan extends from MMMM DD, 2012, through Room 1101,
9 MM/DD/YYYY, 2012. Comments on the preferred alternative, other Richland, WA

10 alternatives, or any element of this proposed plan or support Phone: (509) 376-2530
Wbieaddress:

I I information will be accepted through MMMM DD, 2012. Send Inuww2.llanford.iov/amlir/

12 comments to Tifany Nguyen, U.S. Department of Energy, Richland

13 Operations Office, and Larry Gadbois, U.S. Environmental Protection Portland

14 Agency, at: Portland State University
Branford Price Millar Library

15 Mail: P.O. Box 550, A7-75 1875 SW Park Avenue
16Richland, WA 99352 Portland, OR

176 mi: 3OFPLR~o (503) 725-4542
17 Eail 30FFPPwRLuovmap: hittp://www.pdx.edu/map.litinl

18 Mail: EPA Region 10, Hanford Project OfficeSetl
19 309 Bradley Blvd, Suite 115 Uniesttle Wahngo

20 Rchlnd, A 9352Suzallo Library, Government
21 Email: Gadbois.La!1y~a)EPA.gov Publications Department

22 P.O. Box 352900

23 To request a meeting in your area, please contact Paula Call no later Seattle, WA 98195

24 than MM/DD!YYYY. After the public comment period, DOE and EPA (206) 543-5597

25 will consider the comments regarding the proposed plan and Map: hV1V:/itinyurLcorni8ebi

26 information gathered during the comment period. Richland
Washington State University, Tn-Cities

(Month) Public Comment Period Consolidated Information Center

SUN MON FTUE IWED THU FRI SAT Room 101-L
2770 University Drive,

1 2 i3 4 15 6 Richland, WA
(509) 375-3308

7 8 9 110 It 12 13 __Mp i~:Iivr~on~~m

14 15 16 :17 It !19 20
- Spokane

2 __22 23 24 25 2 7Gonzaga University Foley Center Library

28 28 30 31 East 502 Boone Ave.,
Spokane, WA 99258

27 (509) 313-6110
Map: htin://tinvurLcjji/2ctbom

28 Based on information currently available, the DOE believes the ________________

29 Preferred Alternative meets the threshold criteria and provides the best balance of tradeoffs among the

3(1 other alternatives with respect to the balancing and modifying criteria. The DOE expects the Preferred

31 Alternative to satisfy the following statutory requirements of CERCLA Section 121 (b): (l) be protective

32 of human health and the environment; (2) comply with ARARs; (3) be cost-effective; (4) utilize
DOE/RL-2011-47, Rev. D.AB
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I permanent solutions and alternative treatment technologies or resource recovery technologies to the
2 maximum extent practicable; and (5) satisfy the preference for treatment as a principal element.

3 The preferred alternative could be modified or another alternative selected. The DOE and EPA will then
4 prepare a CERCLA ROD. This ROD will identify the chosen alternative (i.e., remedy).A responsiveness
5 summary containing agency responses to comments received during the public comment period will be
6 made available with the ROD.

7
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I Acronyms List
2 ARAR applicable or relevant and appropriate requirement

3 bgs below ground surface

4 CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

5 1980

6 CFR Code of Federal Regulations

7 COC contaminant of concern

8 COPC contaminant of potential concern

9 DOE U.S. Department of Energy

10 DOE-RL DOE, Richland Operations Office, also known as RL

I I DWS drinking water standard

12 Ecology Washington State Department of Ecology

13 EIS environmental impact statement

14 EPA U.S. Environmental Protection Agency

15 EPC exposure point concentration

16 ERDF Environmental Restoration Disposal Facility

17 FFTF Fast Flux Test Facility

18 FS feasibility study

19 HAB Hanford Advisory Board

20 HCP EIS Hanford Comprehensive Land-Use Plan Environmental Impact Statement

21 HI hazard index

22 HRNM Hanford Reach National Monument

23 IC institutional control

24 MNA monitored natural attenuation

25 NCP National Contingency Plan (Cite first as "National Oil and Hazardous Substances

26 Pollution Contingency Plan" [40 CFR 300].)

27 NPL National Priorities List

28 NPV net present value

29 O&M operation and maintenance

30 OU operable unit

31 PRG preliminary remediation goal

32 PRZ periodically re-wetted zone
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I R&D research and development

2 RAO remedial action objective

3 RCBRA River Corridor Baseline Risk Assessment

4 RI remedial investigation

5 RI/FS remedial investigation/feasibility study

6 ROD record of decision

7 RTD removal, treatment, and disposal

8 TCE trichloroetbene

9 Tni-Party Agreement Hanford Federal Facility Agreement and Consent Order

10 UCL upper confidence limit

I I VOC volatile organic compound

12 WAC Washington Administrative Code

13 WIDS Waste Information Data System
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I Glossary
2 Administrative Record: The DOE is required to establish an administrative record that contains the
3 documents (e.g., reports, public comments, and correspondence) that form the basis for the selection of a
4 response action under CERCLA. A list of locations where the Administrative Records for the Hanford
5 Site are available appears in the Community Participation section of this Proposed Plan.

6 Amo2rphous ferric oxyhydroxide (AFO:., Chemical used in reactive barriers to p~otentially remediate -Formatted: Not Highlight
7 uranium in lcroundwater, Formatted: Not Highlight

8 Applicable or Relevant and Appropriate Requirements (ARARs): ARARs represent the body of Fomte:Font: Not Bold

9 federal and state laws, regulations, and standards governing environmental protection and facility siting Fomte:Font: Not Bold__
10 that are either applicable or relevant and appropriate for the situation. The selected remedy must comply Fomte:Font: Not Bold
I I with ARARs except those that are waived. Formatted: Not Highlight

12 Aptie:A aliu-poshae inra t AJtO)(OD Formatted: Font: Not Bold, Not Highlight

13 Aguitard: A zone within an aquifer which does not yield water easily. - Formatted: Font: Bold

14 Attenuation rate: The rate at which concentrations of a contaminant decrease because of natural Formatted: Not Highlight
15 processes .such as radioactive decay, oxidation/reduction. biodegradation, and/or sorPtio Frmttd Font: Not Bold, Not Highlight

16 Autunite: Hydrated calcium uranyl phosphate Ca(U02 )2(P0 4)2' 10-I1 2H 20 is a yellow - greenish Fomte:Fn:NtB~,NtHighlight
17 fluorescent mineral. Fomatd: Font: Not Bold

18 Baseline Risk Assessment: A study that identifies and evaluates the contaminants present at a site and Formatted: Font: Not Bold, Not Highlight

19 assesses the current and potential threats to human health and the environment if no remedial action is
20 taken at the site; it is also used to determine the need, or basis, for action.

21 Characterization: Identification of the characteristics of a site through review of existing site
22 information and sampling and analysis of environmental media and materials, to determine the nature and
23 extent of contamination.

24 Code of Federal Regulations (CFR): The CFR is the codification of the general and permanent rules
25 published in the Federal Register by the executive departments and agencies of the Federal Government.
26 It is divided into 50 titles that represent broad areas subject to federal regulation. Each volume of the CFR
27 is updated once each calendar year and is issued on a quarterly basis.

28 Community Relations Plan: The Community Relations Plan outlines the public participation processes
29 implemented by the Tri-Parties under authority of the Tri-Party Agreement (Ecology et aM., 1989), and
30 identifies several ways the public can participate in the Hanford Site cleanup decision-making process.

31 Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA): Also
32 known as the Superfund Act, CERCLA is the federal law that establishes a program to identify, evaluate,
33 and remediate sites where hazardous substances, pollutants, or contaminants may have been released
34 (e.g., leaked, spilled, or dumped) to the environment or where there is a substantial threat of such a
35 release.

36 Confiningt Layer: A low permeability layer beneath an unconfined aquifer that prevents or significantly
37 restricts groundwater flow through it, Formatted: Font: Not Bold

38 Contaminant of Concern (COC): Radionuclides and chemicals that exceed risk threshold values in the
39 Baseline Risk Assessment.

40 Contaminant of Potential Concern (COPC): COPCs are hazardous substances that have been found, or
41 are likely to be present in waste site or groundwater operable units that could potentially represents risks
42 to human health and the environment. The effects are dependent upon the amount of the contaminant
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I present, the toxicity of the contaminant, and how the contaminant is contacted. COPCs are evaluated to
2 develop a list of contaminants that should be considered for remediation and to screen out contaminants
3 that are unlikely to be a threat to human health and the environment.

4 Contaminant of Potential EcolloLtical Concern (COPEC): A COPEC is a .contaminant that is shown to Formatted: Font: Not Bald
5 pose possible ecological risk to a site. Formatted: Font: Not Bold

6 Crib: A near-surface underground structure designed to receive liquid waste that can percolate directly
7 into the soil.

8 Cumulative Risk: Combined risks from multiple contaminants and exposure pathways (e.g., inhalation
9 and ingestion).

10 Debris: Building or construction material that has been demolished.

I I Drinkin2 Water Standard (DWS): The maximum allowable concentration of a chemical or radionuclide
1 2 constituent in drinkingz water that is protective of human health. The DWSs, described in 40 CFR 14 1. are
13 also known as maximum contaminant levels.

14 Environmental Restoration Disposal Facility (ERDF): The ERDF is the Hanford CERCLA-approved
15 disposal facility for most hazardous (radioactive and nonradioactive) waste and contaminated
16 environmental media generated under a CERCLA response action, that meet the waste disposal
17 acceptance criteria.

18 Excess Lifetime Cancer RiskLELCR1: A numerical estimate of the incremental probability of an
19 individual developing cancer over a lifetime as a result of a reasonable maximum site related exposure to
20 a potential carcinogen.

21 Exposure Point Concentration (EPC): An EPC is a conservative estimate of the averagze chemical
22 concentration in an exposure medium, Formatted: Font: Not Bald

23 Groundwater: Water in a saturated zone or geologic stratum beneath the land surface or beneath a
24 surface water body.

25 Hanford Advisory Board (HAB): The HAB is an independent, non-partisan, and broadly representative
26 body, chartered by the Tni-Party Agreement (Ecology et al., 1989), whose mission is to provide
27 recommendations and advice about the cleanup to the U.S. Department of Energy, the U.S.
28 Environmental Protection Agency, and the Washington State Department of Ecology.

29 Hanford Comprehensive Land Use Plan: The purpose of this land use plan and its policies and
30 procedures is to facilitate decision making about the site's uses and facilities over at least the next
31 50 years.

32 Hazard Index (HI): An indicator of potential noncarcinogenic consequences in humans (for example,
33 damage to organs) caused by exposure to contaminants. The hazard index is a sum of contributions from
34 multiple contaminants. The threshold value for toxic effects is a hazard index of I or more.

35 .Hvdraulic imadient: The slope of the water table along a groundwater flow path, Formatted: Not Highlight

36 Institutional Controls (IC): Non-engineered instruments such as administrative or legal measures to Formatted: Font: Not Bold, Not Highlight
37 protect human health and the environment from exposure to contamination. Institutional controls are Formatted: Not Highlight
38 maintained until requirements are met for safe, unrestricted land use.

39 Limited Field InvestigationV. The collection of limited additional site data that are sufficient to support a Formatted: Font: Not Italic
40 decision on conducting an ecological risk assessment (ERA) or interim remedial measure (IRM).

41 Manhattan Project: In 1942, the U.S. government launched an effort to develop the first atomic bombs,
42 which came to be known as the "Manhattan Project." Conducted in secret, the Manhattan Project would

D OE/RL-2011-47, Rev. O.AB



Proose Pla fo 0 endito 30 Are Opral Units 92

I eventually employ more than 130,000 people at research and production sites located across the
2 U.S. These sites included the Los Alamos research site in New Mexico and production facilities at
3 Hanford in Washington State and Oak Ridge, Tennessee.

4 Maximum Contaminant Level (MCL): The maximum concentration of a contaminant allowed in water
5 delivered to public drinking water systems.

6 Model Toxics Control Act: The Model Toxics Control Act (RCW 70.105D, "Hazardous Waste
7 Cleanup -- Model Toxics Control Act") provides state standards that set cleanup regulations for protection
8 of human health and the environment. The standards and requirements established to implement the Act
9 are published in Chapter 173-340 of the WAC.

10 Monitored Natural Attenuation (NINA): A decrease in the concentration of a contaminant because of
I I natural processes such as radioactive decay, oxidation/reduction, biodegradation, and/or sorption.
12 Monitoring is conducted to determine if the attenuation is occurring as predicted or if additional cleanup
13 activities are warranted.

14 National Environmental Policy Act of 1969: The National Environmental Policy Act (N EPA) is a U.S.
15 environmental law that requires federal agencies to integrate environmental values into their
16 decision-making processes by considering the environmental impacts of their proposed actions and
17 reasonable alternatives to those actions. Federal agencies conducting CERCLA actions may rely on the
18 CERCLA process for environmental reviews that are functionally equivalent and are not required to
19 engage in a separate NEPA analysis such as preparation of Environmental Assessments [EAs] and

20 Environmental Impact Statements [FISs]) (40 CFR 1500; "Purpose, Policy, and Mandate;" O'Leary,
21 1994, "National Environmental Policy Act Policy Statement").

22 National Oil and Hazardous Substances Pollution Contingency Plan (NCP): The first National
23 Contingency Plan (NCP) was developed and published in 1968 to address potential spills in U.S. waters.
24 Following the passage of Superfund legislation in 1980, the NCP was expanded to include the regulations
25 covering releases of hazardous substances or pollutants or contaminants. In 1994, the NCP was revised to
26 mirror the oil spill provisions of the Oil Pollution Act of 1990.

27 National Priorities List (NPL): The list, compiled by EPA pursuant to CERCLA section 105, of
28 uncontrolled hazardous substance releases in the United States that are priorities for long-term remedial
29 evaluation and response. Sites are included on the list because of their potential risk to human health and
30 the environment.

31 Nature and Extent of Contamination: Characteristics of contamination at a site including
32 concentrations and degree of migration in the environment.

33 Net Present Value: The net present value represents the dollars that would need to be set aside today, at
34 the defined interest rate, to ensure that funds would be available in the future as they are needed to
35 perform the remedial alternative.

36 No Action: No remedial action would be conducted at a site and it would remain in its current condition.
37 A No Action alternative is required to be considered under CERCLA. It can include monitoring.

38 Nonoperational area: Large land areas beyond the industrial areas and their associated facilities and Formatted: Font: Bold
39 waste sites have little or no subsurface infrastructure or indication of past or present releases of hazardous CFrmate: Normal, Line spacing:sigl
40 constituents. This land is referred to as nonoperational property.

41 Operable Unit: A group of land disposal sites placed together for the purpose of performing a remedial
42 investigation and feasibility study and subsequent cleanup actions. The primary criteria for placing a site
43 into an operable unit include geographic proximity, similarity of waste characteristics and site type, and
44 the possibility for economies of scale.
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I Operation and Maintenance (O&M): Long-term remedial action operations, maintenance, and
2 institutional controls.

3 Orphan Sites Evaluation (OSEJ: The OSE is a projigram, which has beet) designed primarily to support -Formatted: Font: Times New Roman, 11 pt,
4 cleanup and long-ternm stewardship activities in the River Corridor It provides a detailed understanding of Bold, Not Italic, No underline, Font color: Auto
5 disturbed areas (contaminated or riot). Reviews of historical records and imagery, combined with Formatted: Font: Times New Roman, 11 pt,
6 on-the-ground walkdowns and field investipations. provide a comiprehensive evaluation of current Not Italic, No underline, Font color: Auto
7 conditions in nonoperational areas.

8 Periodically Rewetted Zone (PRZ): The interval in the deco vadose zone where the groundwater table
9 seasonally fluctuates between its highest level and its lowest level in response to changes in the Columbia

10 _River.- Formatted: Font: Not Bold

I I Picocurie (pCi): A unit of radioactivity equivalent to 1.0 x I1OE- 12 curies or 0.03 7 di stntegrations per
12 second.

13 Preferred Alternative: The remedial action proposed after an evaluation of a range of viable
14 alternatives. The preferred alternative must be protective of human health and the environment.

15 Preliminary Remnediation Goal (PRG): A PRG is a risk-based value for specific contaminant and
16 exposure pathways that establish acceptable exposure levels that are protective of human health and the
17 environment. PRGs are established during the feasibility study based on scientific information and are
18 used as a target for remedial cleanup goals. Alternatives are developed and evaluated based on how well
19 they meet the goals. Final remediation goals are determined when the remedy is selected in the record of
20 decision and are used during the remediation of a site.

21 Proposed Plan: Proposed plans are prepared by the lead and support agencies to present to the public the
22 preferred alternative and other alternatives analyzed for remedial actions at specific waste sites. Proposed
23 plans are based on and summarize the remedial investigation/feasibility studies for specific sites.

24 Radionuclide: An unstable atom that emits excess energy (decays) in the form of radioactivity (rays or
25 particles). Depending on the type and amount of decay, prolonged exposure may be harmful.

26 Record of Decision (ROD): A ROD is a legally binding public document that identifies the remedy that
27 will be used at a group of sites and the rationale behind the selection. 4;h@ keepz oni@M9 9" .
28 madeL available w Ak !he ROD and ;zzt:llanth publ - A.. 8" tihe~yz rL...*At
29 ~ .

30 Remedial Action Objective (RAO): An RAO is a medium-specific (e.g., soil) or OU-specific goal for
31 protecting human health and the environment that specifies the contaminant(s) of concern, the exposure
32 route(s) and receptor(s).

33 Remedial Alternative: General or specific actions that are evaluated to determine the extent to which
34 they can eliminate or minimize threats posed to human health and the environment due to a release or
35 threatened release of a hazardous substance into the environment, comply with environmental laws and
36 regulations, and meet other selection criteria.

37 Remedial Investigation/Feasibility Study (RIIFS): The RI/FS process as outlined in this proposed plan
38 represents the methodology that the Superfund program has established for characterizing the nature and
39 extent releases or threats of releases of hazardous substances, of risks posed thereby, and for evaluating
40 potential remedial action alternatives.

41 Remedial Action/Remediation: Actions consistent with a permnanent remedy selected in a Record of
42 Decision taken instead of, or in addition to, removal action in the event of a release or threatened release
43 of a hazardous substance into the environment, so that they do not migrate to cause substantial danger to
44 public health or welfare or the environment.
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I Removal, Treatment, and Disposal (RTD): A cleanup method where soil and debris are excavated in
2 such a way that no contaminants above the approved RAGs or concentration for direct exposure and
3 groundwater protection remain at the Site. Excavated material is treated (as necessary) and sent to an
4 onsite or offsite engineered facility for disposal.

5 .Responsiveness Summary: Th ecnivenes uMar ismd1 vial with the ROD andctan Formatted: Font: Bold

6 the public comments-receydnhei sdiiaa h Apnces'rsoss Formatted: Font: Not Bold

7 Transuranic: Waste material containing any alpha-emitting radionuclide with an atomic number greater
8 than 92, a half-life longer than 20 years, and a concentration greater than 100 nCi/g at the time of assay.

9 Tni-Party Agreement: The U.S. Department of Energy (DOE), U.S. Environmental Protection Agency
10 (EPA), and Washington State Department of Ecology (Ecology) signed the Hanford Federal Facility
I I Agreement and Consent Order, or Tni-Party Agreement, on May 15, 1989. The Tri-Party Agreement
12 (Ecology et al., 1989), as updated and modified through formal change control, is a comprehensive
13 cleanup and compliance agreement for achieving compliance with the CERCLA remedial action
14 provisions and with RCRA treatment, storage, and disposal unit regulations and corrective action
15 provisions. More specifically, the Tni-Party Agreement (Ecology et al., 1989) (1) defines and prioritizes
16 CERCLA and RCRA cleanup commitments, (2) establishes responsibilities, (3) provides a basis for
17 budgeting, and (4) reflects a converted goal of achieving full regulatory compliance and remediation, with
18 enforceable milestones.

19 Unplanned Release (UPR): The dispersal of chemical and radioactive contaminants through material
20 transfers, airborne disseminations, or plant or animal fecal material.

21 Uranium Sequestration: A cleanup method where polyphosphate chemicals are added to the soil and/or
22 groundwater to permanently bind up (or sequester) contaminant uranium, thus preventing it from
23 becoming mobile.

24 Vadose Zone: The vadlose zone is the unsaturated soil column between the land surface and the
25 groundwater.

26 Waste Sites: Waste sites are contaminated or potentially contaminated sites from past operations.
27 Contamination may be contained in environmental media (e.g., soil, groundwater) or in manmade
28 structures or solid waste (e.g., debris).

29 WIDS: The Waste Information Data System is a Hanford database that is used to assign a standardized
30 identification (ID) number to each waste site and track the status of each waste site.

31 Zero-Valent Iron (ZVI): Chemical used in reactive barriers 10 potentially remediate uranium in -Formatted: Sidebar Heading 1, Space After: 7

32 eroundwater, pt, Line spacing: Multiple 1.05 li, Adjust space
between Latin and Asian text, Adjust space

33 RferncesBibiogrphybetween Asian text and numbers
Formatted: Font: Times New Roman

34 40 CFR 6 1, "National Emission Standards for Hazardous Air Pollutants," Code of Federal Regulations.
35 Available at: http://www.gpo.gov/fdsys/pke/CFR-201I0-title40-vol8/xml/CFR-20)1I0-title40-
36 vol8-part6l.xml.

37 40 CER 6 1.154, "National Emission Standards for Hazardous Air Pollutants," "Standard for Active Waste
38 Disposal Sites," Code of Federal Regulations. Available at:
39 http://www.gpo.gzov/fdsys/pkg/CFR-201I0-title4O-vo]8/xmi/CFR-201I0-title40-vol8-sec6 I -

40 154.xml.
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1 40 CFR 61.155, "National Emission Standards for Hazardous Air Pollutants," "Standard for Operations
2 that Convert Asbestos-Containing Waste Material into Nonasbestos (Asbestos-Free)
3 Material," Code of Federal Regulations. Available at: http://www.eTOo.gov/fdsys/kg/CFR-
4 201 0-title40-vol8/xml/CFR-20 I 0-title40-vol8-sec6l -l55.xnI.

5 40 CFR 14 1, "National Primary Drinking Water Regulations," Code of Federal Regulations. Available at:
6 http://www.gpo.gov/fdsys/pk,2/CFR-201I 0-title40-vo122/xml/CFR-20 1 0-title40-vo]22-
7 part 14 Lxml.

8 40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," Code of Federal
9 Regulations. Available at: http://www.gpo.gtov/fdsys/pkg/CFR-20) 0-title40-vol27/xnil/CFR-

10 201 0-title40-vo127-Vart300.xml.

11 40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," Appendix B,
12 "National Priorities List," Code of Federal Regulations. Available at:
1 3 http://ecfr.gpoaccess.guov/cgi/t/text/text-
14 idx?c=ecfr&sid= 1 8f~b I cc I 0e4f82561It2c20bf63afefi&rtm=div9&view=text&node=40:27.0. I
15 .1.I1.12.1.2.2&idno=40.

16 40 CFR 300.400, "National Oil and Hazardous Substances Pollution Contingency Plan," "General,"
17 Code of Federal Regulations. Available at: http://www.gpo.gov/fdsvs/pkZ/CFR-201 0-title40-
18 vo]27/xml/CFR-20 I 0-title40-vo]27-sec3O0-400.xnil.

19 40 CFR 300.430, "National Oil and Hazardous Substances Pollution Contingency Plan, ". .Remedial
20 Investigation/Feasibility Study and Selection of Remedy," Code of Federal Regulations.
21 Available at: httr)://ecfr.gpoaccess.gov/cgi/U'text/text-
22 idx'?c=ecfr&sid=203c I 97ca I d43436f7aedd98dc8b2b30&rgn=div8&view=text&node=4j:27.0
23 .1. 1. .5.1.7&idno=40.

24 40 CFR 1500, "Purpose, Policy, and Mandate," Code of Federal Regulations. Available at:
25 http://www.gpo.gov/fdsvs/pkg/CFR-201I 0-title40-vo132/xml/CFR-20 I 0-title40-vo132-
26 Vart1500.xml.

27 65 FR 37253, "Establishment of the Hanford Reach National Monument," Federal Register, Vol. 65, No.
28 114, pp. 37253-37257, June 13, 2000. Available at: http://www.gpo.gov/fdsys/pkWtFR-2000-
29 06-13/pdf/00- 1511I I.pdf.

30 American Antiquities Act of 1906, 16 USC 431-433. Available at: http://www.tips.gov/hiistor/local-
31 law/antilI9O6.htm.

32 Archeologi cal and Historic Preservation Act of 1974, Pub. L. 93-29 1, as amended, 16 USC 469a-lI -

33 469a-2(d). Available at: http://www.nps.gov/historv/ocal-law/flipl archihistprcs.pd.

34 Atomic Energy Act of 1954, 42 USC 2011, et seq. Available at: http://www.nrc.gov/readinug-rm/doc-
35 collections/nureezs/staff/sr0980/m]022200075-voI I .pdf

36 Clinton, W.J., 2000, Hanford Reach National M~onumnent, Memorandum to the Secretary of Energy,
37 Washington, D.C., June 9.

38 Comnprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seq.
39 Available at: http://uscode.house.gov/download/pls/42C I 3.txt.

40 Section 121(b), "General Rules."
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