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The Hanford Site Solid Waste
EIS was a “Site-Specific” EIS
required by DOE's Waste
Management Programmatic EIS

¢ Regional disposal of LLW and
MLLW at Hanford and the

Nevada Test Site was an impor-

tant component of the WM PEIS

¢ While a number of DOE sites
have disposal cells for disposal
of their wastes, many of DOE's
closure sites do not have these
capal)i]ities
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The HSW EIS is focused on

the treatment, storage, and

disposal of radioactive solid
wastes at Hanford
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Color Key: States where DOE radioactive wastes will remain
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D States with Uranium Mill Tailings Remedial
Action (UMTRA) sites

D States with past disposal or in-situ treatment of

LLW or MLLW wastes at DOE sites

I:, States with both UMTRA sites and past disposal or
in-situ treatment of LLW or MLLW wastes at DOE sites

(@ DOE sites identified for the
nationwide disposal of
LLW or MLLW

@ DOE sites with LLW, MLLW, or
environmental restoration
disposal cells for disposal of
their own wastes
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Legend: Major DOE sites with ongoing radioactive waste disposal operations:
(@ DOE repository for the disposal of

@ DOE geologic repository site for the
proposed disposal of HLW and SNF

(@ Commercial site currently used for
the disposal of DOE MLLW
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CWC = Central Waste Complex

ERDF - Environmental Restoration Dispotal Facility
ILAW - wrmobilized low-activily waste
LLBGS - Low Lavel Burial Grounds
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Al)stract

The Hanford Site Solid (Radioactive and Hazardous) Waste Program Envi-
ronmental Impact Statement (HSW EIS) provides environmental and techni-
cal information concerning U.S. Department of Energy (DOE) proposed
waste management practices at the Hanford Site in Richland, Washington.
The HSW EIS updates analyses of environmental consequences from previous
documents and ptovicles evaluations for activities that may be implementetl
consistent with the Waste Management Programmatic Environmental Impact
Statement (WM PEIS) Records of Decision (RODs). Waste types considered
in the HSW EIS include opera’cional low-level radioactive waste (LLW),
mixed low-level waste (MLLW), immobilized low-activity waste (ILAW), and
transuranic (TRU) waste (including TRU mixed waste). MLLW contains
chemically hazardous components in addition to radionuclides. Alternatives
for management of these wastes at the Hanford Site, including the alternative
of No Action, are anal}'zed in detail. The LLW MLLW, and TRU waste alter-
natives are evaluated for a range of waste volumes, representing quantities of
waste that could be managed at the Hanford Site. A single maximum forecast
volume is evaluated for ILAW. The No Action Alternative considers continu-
ation of ongoing waste management practices at the Hanford Site and ceasing
some operations when the limits of existing capal:ilities are reached. The No
Action Alternative provides for continued storage of some waste types. The
other alternatives evaluate expanded waste management practices including
treatment and disposal of most wastes. The potential environmental conse-
quences of the alternatives are geneta]]y similar. The major differences occur
with respect to the consequences of Jisposal versus continued storage and with
respect to the range of waste volumes manage& under the alternatives. DOE's
pre{erred alternative is to dispose of LLW, MLLW, and ILAW in a single,
modulat, lined {acility near PUREX on Hanford’s Central Pla’ceau; to treat
MLLW using a combination of onsite and offsite facilities; and to certi£y TRU
waste onsite using a combination of existing, upgraded, and mobile facilities.
DOE issued the Notice of Intent to prepare the HSW EIS on October 27,
1997, and held public meetings during the scoping period that extended
through January 30, 1998. In April 2002, DOE issued the initial draft of
the HSW EIS. During the public comment period that extended from May
t]’lIOllg}l August 2002, DOE received numerous comments from regulators,
tribal nations, and other stakeholders. In March 2003, DOE issued a revised
draft of the HSW EIS to address those comments, and to incorporate disposal
of ILAW and other alternatives that had been under consideration since the
first draft was published. The public comment period on the revised draft was
from April 11 through June 11, 2003. The final HSW EIS, approved in
January 2004, responded to comments received on the revised draft and
included updated analyses to incorporate information develope& since the
revised draft was pu]:lis}led. The U.S. Environmental Protection Agency's
Notice of Availa})ility of the final HSW EIS was pu]:v]isllecl in the Felnuary 13,
2004, Federal Register. RODs resulting from the final HSW EIS are
expectecl to be issued in 2004.
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.A]li'l(lllgll these wastes are not considered in the detailed alternative analyses, llley are considered
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In order to assess environmental
impacts, it was necessary to have a
clear definition of the existing and
projectecl waste streams included

in the scope of the HSW EIS

o Waste streams covered under
existing NEPA documents
were excluded

o A range of potential waste
volumes from offsite generators
was used to bound the analysis

What waste types are not included in the
ana.lysis of HSW EIS alternatives?*

High-level radioactive waste
Most liquid wastes
Spent nuclear fuel
Naval reactor compartments

Non-radioactive hazardous wastes

Most environmental restoration wastes gencrale(l as part of the CERCLA process

Commercial LLW destined for US Ecology

in the cumulative impacts analyscs.
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‘What wastes are included in the
HSW EIS and how are they defined?

Low-level waste (LLW) is radioactive waste that is not high-level waste, spent nuclear
el, transuranic waste, or byproduct material (as defined under the Atomic Energy Act
of 1954 (42 USC 2011)) or naturally occurring radioactive material. LLW is technicall
defined not by what it is, but by what it is not. LLW has a wide range of forms, radionuclide
concentrations, and hazards. LLW can range from very low to very lligll radionuclide
concentrations, but is generally the kind of waste acceptable for shallow-land clisposal.

Mixed low-level waste (MLLW) is LLW that contains both radionuclides subject to the
Atomic Energy Act of 1954, and a hazardous chemical component Eul'l]ect to the Resource
Conservation and Recovery Act (RCRA) (42 USC 6901) or applicable Washington State
Dangerous Waste Regulaticns.

Immobilized low-activity waste (ILAW) is the solidified low-activity waste from the
treatment and immobilization of Hanford tank wastes. Low-activity waste is the waste
that remains after separating from }Lig'li-level waste (HLW) as much of the radioactivily
as practicable, and that when solidified may be disposed of as low-level waste in a near-
surface facility.

Transuranic (TRU) waste is radioactive waste containing more than 100 nanocuries
(3700 becquerels) of alpha-emitting transuranic isotopes per gram of waste, with half-
lives greater than 20 years, except for the fo]lowingf:

® high-level radioactive waste
e waste that the Secretary of Energy has determined, with the concurrence of the
Administrator of the Environmental Protection Agency, does not need the degree

of isolation required by the 40 CFR 191 disposal regulations

® waste that the Nuclear Regulatory Commission has approvc(l for Llisposal ona
case-hy-case basis in accordance with 10 CFR 61.

LLW - low devel waste
MLLW - mixed low-level waste
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Treatment
Alternatives

Independent Disposal
Facilities — Varying Disposal Facility
Designs/Locations and Treatment
Options

Alternative Group A:

Disposal -

*Multiple Trenches

*Deeper & Wider Design

LLW - 200 West
*MLLW/ILAW/Melters 200 East
Treatment —

*CH TRU - WRAP

*RH TRU & MLLW Modified T Plant
*CH MLLW Offsite Facility

Alternative Group B:
Disposal -

*Multiple Trenches
«Standard/Existing Design
LLW & ILAW - 200 West
*MLLW & Melters - 200 East
Treatment —

*CH TRU - WRAP

+Other TRU & MLLW
+Onsite in New Facilities

Alternative Group C:

Disposal -

-Single Trenches

Expandable Trench Design
LLW - 200 West
‘MLLW/ILAW/Melters - 200 East
Treatment —

*Same as Group A

Use of Existing
Offsite and
Onsite Construction of New
Capabilities Treatment Facilities
2 Treat Onsite in a
LLW ; L:;a_;o"?m for :E[ :‘cme for New Facllity for
uw uw Hon-Confoaning - .
LLW (200 West) Modification of Use of
Existing Modular Units
Facilities
Use the Effluent Treot Onsite in a New Facility for Modaified T Plant for
MLLVV || ot Ottt s || Troatment Facisty New Facilty for | | Remote-Handled & Remote-Handied & R9.PRE0 D ieth
act-Handled o T c . Ses e Noo: for the Treatment
> MLLW of Treatment ontact-k ¢ ) Landard of Leachate
of Leachate MLLW (200 West) Contalners of MLLW Containers of MLLW
New Facility for Modified T Pland for Modular Units for
WRAP Faciity for o rromiisd eeszonpitih N dord
TRU Contact Ha F & Contact-Handled &
| wm"“:d Non-Standard Non-Standard Remote-Handlod
TRU Waste TRU Waste TRU Waste
LLW - lowdevel waste
MOZ12-0286 601
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WRAP - Waste Recetving and Processing Facillity

MLLW Disposal
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TRU Waste
at WRAP
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Combined-Use
Disposal Facility

Dual Combined-Use Disposal
Facility — Varying Locations
and Waste Streams

Combined-Use Disposal
Facility — Varying Location

Options Alternative Group E:
Alternative Group D: Disposal —
Disposal - *Two Combined-Use
*Single Combined-Use Modular Facilities
Modular Facility *LLW/MLLW in One Facility
‘LLW/MLLW/ILAW/Melters «ILAW/Melters in a 2nd Facility
Treatment — Treatment —
+Same as Group A *Same as Group A

E,: LLW/MLLW - 200E LLBG
ILAW/Melters - ERDF

D,: 200 East Near PUREX

E,: LLW/MLLW - 200E by PUREX

D,: 200 East LLBG
ILAW/Melters - ERDF

Location Options
Location Options

D,: ERDF E,: LLW/MLLW - ERDF

ILAW/Melters - 200E by PUREX

CH TRU - contact-handled transuranic waste

ERDF - Environmental Restoration Disposal Facility
ILAW - immobilized low-activily waste

LLBGSs - Low Level Burial Grounds

LLW - low-level waste

MLLW - mixed low-level waste

RH TRU - remote-handled transuranic waste

WRAP - Waste Receiving and Processing Facility

MO212-0286-683
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In order to eﬂ;ectively assess and
compare environmental mmpacts,

five primary action groups

were ﬂ.SSElTI]JlECl

L FOI' tlle (lllil] use ancl mu]ti-use

tlisposal configuration, su]Jgroups
were identified based on the (lisposal
faci]jty location

A traditional NEPA “No Action”

altemative was also eva]uatefl

For each alternative group impacts

were assessed for the Hanford- Only,
the Lower Bcuncl, and the Upper

Bouncl waste volumes
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Hanford's Low Level
Burial Grounds
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200 West Area

Storage Location
l:] US Ecology
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[ Existing and

Potential
Disposal Facilities

Key Storage and
Processing Facilities
for Potential Actions

Dozens of alternatives were considered
for the treatment/ processing, storage,
and disposal of radioactive solid wastes
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The Environmental Consequences were determined for a wide range

of impact areas. Both near-term or operational impacts were deter-
mined, along with impacts over the long-term (10,000 years)

. Lancl Use

® Water Quality
® Geologic Resources
¢ Ecological Resources
® Socioeconomics

® Cultural Resources Impacts
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® Traffic and Transportation
® Noise
¢ Resource Commitments

¢ Human Health and Safety
® Aesthetic and Scenic Resources

¢ Environmental Justice
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Long-Term Impacts

Alternative Groups A-E - Hanford Only to Upper Bound Waste Volume

No Action Alternative - Hanford Only to Lower Bound Waste Volume

)

Additional Exposure to Radionuclides Via Groundwater Pathway by
et gy Mo Anpua Mo Chams . Moo Chamss it £ M0 s (o0 60 i Ll
Alternative | Committed to Drinkir.lg.“’at‘?.rnl)osc, to Lifetime Onsite Onsite Resident Gardener with I{l;.l[l);t;‘:::r‘;:'ﬁr Closure'®
Disposal, ha milirem Resident Gardener®® Sauna/Sweat Lodge'*® 8
200 Areas® | Near River | 200 Areas” | Near River | 200 Areas® | Near River | Tri-Cities | Portland | Drilling Excavation™
Group A 38-47 0.4 0.05 60 6 3000 200 0 0 4in 100 | Not Applicable
Group B 56-80 0.4 0.04 50-60 6-7 7000-8000 200-300 0 0 4 in 100 | Not Applicable
Group C 20-29 0.4 0.04-0.05 60 6-7 3000 200 0 0 4 in 100 | Not Applicable
Group D, 19-25 0.2 0.05 20-30 7-8 2000 200 0 0 4in 100 | Not Applicable
Group D, 19-25 0.2 0.06 30 8-9 4000 200 0 0 4in 100 [ Not Applicable
Group D: 19-25 0.3-0.4 0.05 50 6-7 3000-4000 200 0 0 4 in 100 | Not Applicable
Group E, 19-25 0.2 0.06 30 8-9 3000 200 0 0 4in 100 | Not Applicable
Group E, 19-25 0.2 0.04 30 5 3000 200 0 0 | 4in100| Not Applicable
Group Ea 19-25 0.3-0.4 0.04 50 6 2000 200 0 0 4in 100 | Not Applicable
No Action 86-93 0.4-0.5 0.04 50-140 5 10,000-20,000 600 0 0 4in 100 [ Likely Fatality

(2

200 Areas having the highest radionuclide concentrations

(a) Where a single valug is given it is essentially the same for the “iil‘l[:ﬁl‘d Only and Upper Bound \\-a:ilc \-u!umci.
(b) Where a single value is given it is essentially the same for the Hanford Only and Lower Bm‘md waste volumes.
(¢) Includes additional land for long-term storage of waste that cannot bc treated or processed for disposal.

(d) Zero inferred latent cancer fatalities. Assumed populations; Tri-Cities
(¢) Risk value given assumes that the event takes place; i.c.,
() Results presented are for a location within the _
Sensitivity cases were also evaluated to determine the relatio
analyses are presented in Volume 1, Section 5.3.
Differences in impacts compared with those presente:

- 125,407; Portland - 538,180.

active institutional controls are not maintained after 100 years. _ o o
along a line of analysis 1-km downgradient from HSW disposal facilities.
nship of concentrations at the 1-km location to those at the waste management arca or facility boundaries. The results of those

d in the revised draft EIS reflect additional mitigation to reduce the release and transport of contaminants resulting from assumed
disposal of some forecast MLLW using higher integrity containment, such as HICs, macroencapsulation, and in-trench grouting.
(h) Excavation is not considered to be a reasonably foresecable scenario for the action a : :

than the depth of a typical basement excavation for a residence. The dose estimated for this scen

lternative groups because the depth of the barrier placed over disposal facilities at closure is greater
ario in the No Action Altemative likely would lead to fatality.

Alternative Groups A-E - Hanford Ouly o Upper Bound Waste Volume*

Na Action Alternative - Hanford Oaly (o Lower Bound Waste Volume

i

Facility Operations - Direct Radiation and Emissions (0 Atnosphere Transportation
- Fatalities from Incident- # Accidents/M Fatalities from
FROTIN: COperaiions Operational Accident Firee Accidents
Chances of Latent Having Largest  |Onsite, from
Cancer Falality: ('uanucnc_n: o lsitr_. for Ounsite, Geologic
Lifetime Exposurcof| | u‘_-’.“t“'-"“‘-“ﬂf" . Offsite from . Ifnuu,ccs
Masimally Exposed | Lateat | Basis l-.:nnh:;:al.: al rrullmc'IIIl. Offsite,| LLW. LLW, Shrub- |Commitied Diescl Puctl Cant e
e Patalities | SR8C€F S \'f TRU 1 for  [MLLW & MLLW & Steppe | andy | o Bilions
‘aste to - v by S Tns
Alternalive (LCFs) h“‘_hfu‘ \\'lI:l" Offsite TRU RU IRU I.Ialul.al gravel, Thousands | of 2002
Among (LCFs) ’ Freat- | Waste Waste | Waste | Disturbed, siltloam, of m’ Dollars
Population from inciudes ment, | Within | Within o ha and '.NN"’-‘
Nou- wilhin 80 (ullfﬂl\c None Frassport- and Oregon Wash, | WiIrp millions of
N Radiation 1 Crew, TRU Stal State e
Public | lovolved ki Exposare of Public | lnvolved Public, and | J (—} -ll 'l-;‘ ‘-} e
L et A lorkers'™ * aste nly nly
Workers l-.-l[tlllllt Workers Workers in -
Exposure fatinis o
Workers,
Fatalities"
231
2 d 2 3.1 | 3740
Group A |<VUmillion | </million | 0(<0.001) | 0(<0.5) 30 1 69 153 10:30 | 0020 | 171 32 4.0-4.2 133 - |3
21-
3 : 7 3 i . 37- 141 | 3842
Group B | <lmillion| - Vimillion| 0¢<0.001) | 0(=0.5) 1 1 6-10 7412 1/0-3/0 00-20 1771 0 4449 137 - 141
23/1-
3 f . - 3.5-39
Group C | <Vmillion | <Vmillion | 0 (- 0.001) | 0(<0.5) 30 I 69 753 1/0-5/0 0020 1m 14 3740 66 - 07 3
231
- .25 3.7-39 66-67 | 32-33
Group Dy | <Umillion | <| million] 0(<0001) | 0(<0.%5) 30 | 69 753 10-50 G0-20 i 19 - 25 3.7-3.
2371
- - 9. .67 |32:35
Group D; | <limillion|<l/million| 0 (<0.001) 0(=<0.5) 30 | 6-9 753 1030 | 0020 | 171 0 1940 66 -6
23/1-
f ( 2 f 3.7-3.9 06 - 67 3.2:3.5
Group Dy [ <Vmillion | <I/million| 0 (<0.001) | O 0.5) 30 1 69 753 1o-50 | 0020 1711 0 -
23/1-
3.8 - -3,
Group E, |<Umillion | <l/million | 0(<0.001) | 0(<0.3) 30 I o9 753 10-50 | 0020 | 171 0 3.7-38 66-067 | 34-33
23/1-
. § - A b« 67 34-38
Group E; | =1 million | <l/million| 0(<0.001) | 0(<0.5) 30 I 69 753 1050 W20 1771 S-1 3.7-38 66 - 67
23/1-
i / -3.8 - 67 3.4-3.8
Group E; | <lmillion| <Limillion| 0 (<0.001) 0(<0.5) 30 | H 7513 110-50 0Wo-20 7 14 3.7-38 66 - 6 3.4-3
10
3 ) r 9 3.5-35
No Action | < Vmillion | <Umillion| 0(<0,001) 1 (0.5) 30 I 2-2 130 10-1/0 0/0-000 20 10 2.7 18

1o 0o more thar

the building.
(N Consists of infemed fatalities fror

the entire transpodtation route for offsite waste sent to Hanford.
() As a result of refined calculations of resource needs based on the Technical Information Dosument (FH :
Iv 1.8, 2.6, and 1.2, respectively, over those reported in the DEIS,

Boumd waste volume. _ ) . N
(¢) The value shown is the probability of an LCF based on the estimated dose from the accident — the number of such non-involved workers is unknown, but likely W
1 5. For the “involved” worker(s) that might be in a CWC building during such an event the consequences could range from none 1o several futalities from collapse of

groups increased by factors of approximalte

(b) For the No Action Altemative, values represent ihe range for the Hanford Only to
and Lower Bound waste volumes. Values for health ¢ffects are rounded to the nearest whele number; values less than 0.5 are presented as 2o
(€) Unlike the action altemative groups where the risk of this accident would be over about 43 years, risk for the No Action Allemative would continue as long 48 wasie is stored

(d) Values are for Lower 10 Upper Bound waste volumes. The fiest value applics to the accidents and fstalitics foe

(a) For the action altermative groups, values represent the range for the Hanford Only 1o Upper Bound waste
and Upper Bound waste volumes, Values for health effects are rounded Lo the nearest whole number; values less than 0.5 are presented as 260, .
Lower Bound waste volume, Wheee a single value [s given, the value applies to both Hanford Only

volume, Where a single value is given, the value applies 1o both Hanford Only

the Lower Bound waste volume: the second value applics to the Upper

in CWC,

would range from none

1 radiation exposure and vehicular emissions. In the linal HSW EIS all offsite transport is addressed, including transport of TRU waste 1o WIFE and

2004), the need for gravel and sand, silt/loam, and basall for action allemative

Recommen(lations 3.11(]. COllﬂluSiOIlS

* Our analysis demonstrates that implementing any of the action alternatives (to operate existing and new
facilities for the safe treatment, storage, and tlis;losal of solid radioactive wastes and then to close those

facilities) would not have adverse pllysical effects on populations using the Columbia River downstream
of the Hanford Site.

® In general, the proposed action would potenﬁa]ly result in sma]l, short-term pu]:]ic health and worker
Sa{ety impacts due primarily to the transportation of waste, industrial accidents, and occapational
exposure to radiation, regarclless of the alternative group chosen for imp]ementation.

Revised Draft
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HSW EIS (1997-2004)—Vital Statistics

}-'lri:.’.'.:f_ Waskington

The final EIS (January 2004) was over 4,000 pages long,
encompassed in five volumes. Adding the first two
public-comment drafts to the mix (published in April 2002
and March 2003, resPectively) ]Jrings the total page count to
nearly 10,000. In all, twelve public meetings were held

throughout the Northwest to obtain public input on the HSW
EIS. For the final HSW EIS, over 1,200 copies were
distributed to interested parties.

What NEPA events have influenced the Final HSW EIS?

5/97 10/97 1/98

. 2/00 WM PEIS 5/02 NOA 7/02 8/02 9/02 WM 2/03 Notice 4/03 NOA  2/04 NOA
Final HSW WM 198 14/99 HCP RODs for LLW  for Draft ILAW Hanford PEIS ROD of Revised for Revised for Final
WM EIS PEIS  WIPP  EISROD  and MLLW HSWEIS SEISNOI PMP  AmendmentScope  Draft HSW EIS
PEIS ~ NOI ROD SEIS I Published Issued Issued for TRU HSW EIS Published
Issued Issued forTRU ROD | | Published
T T e e

EIS - Environmental Impact Statement ~ NOA - Notice of Availability
HCPEIS - HglnfogSComprehensive Land-Use gg:: ¥ g::;g?n?;;'::?ﬁanagement Plan
HSW EIS - Ha:f:ird Solid Waste EIS ROD - Record of Decision
ILAW - immobilized low-activity waste ?E'us - tSr:ggLerT:ir;tal EIS
h%_wl.w ; 2:;:3‘121:&?; waste WIPP - Waste Isolation Pilot Plant
WM PEIS - Waste Management Programmatic EIS

Preferred Alternative
The preferred alternative is Alternative Group D1:

Storage: The Central Waste Complex would continue as the primary storage facility
{or LLW MLL\V, ancl TRU waste. Tlle storage of retrievaljly storecl TRU waste in t]w Low

Level Burial Grounds would continue until retrieval operations are complete.

Treatment: LLW and MLLW would be treated using a combination of existing
capal)ilitics and processes, offsite commercial capal)ilities, and a modified T Plant. TRU waste
would be processed and certified using a combination of the Waste Receiving and Processing

Facility, a mo(lifiecl TP lant, and tlle rhoclular faci]jties.

Disposal: LIV, M LLW’, ILAW, ancl mcltcrs would l)e ([isposc(l of in a new mor.lular
facility. This new disposal facility would include a regulatory compliant liner and a leachate
collection system. When this [acility is closed it would be cappcd with a rcg‘ulatory acccplal)lc
cover. Existing LLLBGs would continue to be used until the new (.Iisposal [acility is available
and then would be similarly capped.

Public & Sta]zellolcler Concerns/Areas of Controversy

difGicult and cligllenging endeavor; requiriug Comments were received on both drafts, 12 public meetings were held, and all
S S L D Je'ral adencies comments were considered and dispositioned in the updates of the HSW EIS

regulators, stakeholders, area tribal nations, and °
the pul:]ic

Development of the Final HSW EIS has been a

Disagreement over the importation of offsite waste to Hanford, including‘ the risk of
transporting this waste

® Concerns about potential impacts to the groundwater and compliance with groundwater
protection standards

® Concerns over the scope and alternatives of the HSW EIS, particularly related to uncertainty
of chemical inventories in existing buried waste, continued use of unlined trenclles, alternative
ILAW waste forms, tank resi(luals, and cumulative impacts

e Health safety and rcgulatory concerns regarcling' Iong—term impact ca’cu’atfons, mocleling’
approacl'les, and compliance with NEPA requirements

® Public involvement concerns, inclu(.ling the lengtl'l of time for pul)lic comment and DOE's
commitment to openness and public involvement during the decision-making process.

DOE is actively (leveloping the associated Records of Decision
resulting from the final HSW EIS and expects to 1ssue them in 2004.




