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3. REQUIREMENTS ON THE CRWMS 

3.1 PRIMARY REGULATORY REQUIREMENTS 

This section identifies the primary requirements on the CRWMS as established by the federal 
laws and regulations that define them. 
 
The Waste Acceptance element shall comply with the applicable provisions of 42USC10101 et 
seq “The Nuclear Waste Policy Act of 1982” as amended. 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR (Code of 
Federal Regulations) Part 20, “Standards for Protection Against Radiation.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR Part 63, 
“Disposal of High-Level Radioactive Wastes in a Geologic Repository at Yucca Mountain, 
Nevada.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR Part 71, 
“Packaging and Transportation of Radioactive Material.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR Part 73, 
“Physical Protection of Plants and Materials.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR Part 75,  
“Safeguards on Nuclear Materials-Implementation of U.S./IAEA (International Atomic Energy 
Agency) Agreement.” 
 
The Waste Acceptance element shall accept nuclear waste in accordance with 10 CFR Part 961, 
“Standard Contract for Disposal of Spent Nuclear Fuel and/or High-Level Radioactive Waste.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 29 CFR Part 
1910, “Occupational Safety and Health Standards.” 
 
The Waste Acceptance element shall comply with the applicable provisions of 10 CFR Part 21, 
“Reporting of Defects and Noncompliance.” 
 

3.2 WASTE ACCEPTANCE ELEMENT PERFORMANCE REQUIREMENTS 

This section contains the requirements allocated to the Waste Acceptance Element by the CRD.  
A. The Waste Acceptance Element shall collect necessary information in support of CRWMS 

activities.  The type of data required includes, but is not limited to, the following:  

1. Contracts and Fees Information - Purchaser Contracts; Custodian and Producer 
Agreements and changes thereto; records of fee payments; 

  
2. Planning and Scheduling Information - Delivery Commitment Schedules, Delivery 
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4.8 SPECIFIC REQUIREMENTS FOR HIGH-LEVEL WASTE 
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This section covers additional acceptance criteria for defense HLW, vitrified plutonium waste 
form, and commercial HLW in addition to those in Section 4.2 that collectively represent the 
acceptance criteria for canistered vitrified HLW.  At this time, the composition of the vitrified 
plutonium waste form is not finalized.  Once the final composition is determined, additional 
requirements will be added to this section, as necessary, specific to the vitrified plutonium waste 
form.  
 

4.8.1 Durability and Phase Stability of Vitrified HLW 

 
A. The standard vitrified HLW form shall be borosilicate glass sealed inside an austenitic 

stainless steel canister(s) with a concentric neck and lifting flange. 
 
B. Product Consistency 
 
1. The Producer shall demonstrate control of waste form production by comparing production 

samples or process control information, separately or in combination to the Environmental 
Assessment benchmark glass (Jantzen 1993) using the Product Consistency Test (ASTM 
C1285-97) or equivalent. 
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2. For acceptance, the mean concentrations of lithium, sodium, and boron in the leachate, after 
normalization for the concentrations in the glass, shall be less than those of the benchmark 
glass. 

4.8.2 HLW Canister Design and Materials of Construction 

 
The HLW canister materials shall preclude chemical, electrochemical, or other reactions (such as 
internal corrosion) of the canister or waste package such that there will be no adverse effect on 
normal handling, transportation, storage, emplacement, containment, isolation, or on 
performance under abnormal occurrences such as a canister drop accident and premature failure 
in the repository. 
 

4.8.3 Dimensional Envelope for HLW Canisters 

 
At time of delivery, the canistered HLW form shall stand upright without support on a flat 
horizontal surface and fit without forcing into a right-circular, cylindrical cavity (64 cm [25 in] 
diameter and 3.01 m [9.88 ft] length or alternatively 64 cm [25 in] diameter and 4.51 m [14.8 ft] 
length).  HLW canister dimensions are found in the Integrated Interface Control Document, 
Volume 1 (DOE 2007b).  
 

4.8.4 Filled HLW Canister Weights 

The weight of filled HLW canister shall not exceed 9,260 pounds (4,200 kg). 

4.8.5 Capability to Lift HLW Canisters Vertically with Remote Handling Fixtures 

For canisters of HLW accepted into the CRWMS:  
 
A. The Producer shall provide a grapple design suitable for use in loading or unloading a 

transportation cask with a standard 3.0 m [9.9 ft] HLW canister or a standard 4.5 m [15 ft] 
canister; 

 
B. The grapple, when attached to the hoist and engaged with the flange, shall be capable of 

moving the canistered waste form in the vertical direction; 
 
C. The grapple shall be capable of being remotely engaged with and remotely disengaged from 

the HLW canister flange; 
 
D. The grapple shall be capable of being engaged or disengaged while remaining within the 

projected diameter of the waste form canister; 
 
E. The grapple shall include safety features that prevent inadvertent release of a suspended 

canistered waste form. 
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4.8.6 HLW Canister Sealing 

Canisters shall be sealed and leak tight.  Canister gas leak rates shall be less than 1x10-4 ref-
cc/sec (6.10 X 10-6 in3/sec.) (DOE 1996). 
 

4.8.7 HLW Canister Labeling 

Canisters shall have a legible, unique identifier that is permanently attached to the canister and is 
traceable to the permanent records of the canister and its contents. 
 

4.8.8 HLW Canister Drop 

The HLW canisters shall be capable of withstanding a drop of 7 meters (23.0 ft) onto a flat, 
essentially unyielding surface without breaching or dispersing radionuclides.  
 

4.8.9 Free Liquid in Canisters Containing HLW 

Sealed HLW canisters shall contain no residual water beyond that condensing from water vapor 
inside the canister as it cools. 
 

4.8.10 Radionuclide Content in High-Level Waste 

Radionuclide estimate waste form requirements are listed in sections 5.4.1.B(2), 5.4.3.C and the 
NRC Form 741. 

4.8.11 Criticality Potential in Canisters Containing HLW 

A. Preclosure Criticality: 
 
For acceptance, HLW producers shall provide qualified data to ensure RW can demonstrate 
preclosure safety requirements relating to criticality, as described below.  Specific technical 
information needs are identified in Section 5.4.1.B(10). 
 
To meet 10 CFR Part 63 preclosure safety requirements, it must be demonstrated that the HLW 
and its canister, in conjunction with the facility systems, structures, and components, shall 
provide the basis for ensuring subcriticality at the time of delivery to the geologic repository and 
during all subsequent handling operations, including all event sequences that are important for 
criticality and have at least one chance in 10,000 of occurring before permanent closure.  To 
provide assurance of subcriticality, the methodology will account for the biases and uncertainties 
in both the calculations and experimental data used in the development of the effective neutron 
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multiplication factor (keff), and will also include a technically justified administrative margin 
(�km) following the guidance in Fuel Cycle Safety & Safeguards-Interim Staff Guidance-10. 

B. Post Closure Criticality: 
 
For acceptance, HLW producers shall provide qualified data to ensure RW can demonstrate 
postclosure safety requirements relating to criticality, as described below.  Specific technical 
information needs are identified in Section 5.4.1.B(10).  Postclosure criticality analyses are based 
on performance of the co-disposal waste package configurations consisting of both DOE SNF 
and HLW canisters. 
 
The methodology described in the Disposal Criticality Analysis Methodology Topical Report 
(YMP/TR-004Q) shall be used to meet 10 CFR Part 63 postclosure criticality requirements to 
demonstrate that the total probability of criticality for all HLW canisters shall not cause the total 
probability of criticality for all waste forms to exceed one chance in 10,000 over the first 10,000 
years after permanent closure of the repository. 
 

4.8.12 HLW Canister Surface Contamination 

The Producer shall inspect the canistered waste form and remove visible waste glass from the 
exterior surface of the canister prior to shipment. 
 

4.8.13 Thermal Output in Canisters Containing HLW 

Total heat generation rate for canisters containing HLW shall not exceed 1500 watts (5120 
BTU/hr) per canister (Arenaz 2006) at the year of shipment. 
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5.3 NAVAL SNF 

For naval SNF, the technical information needs are identified in the document Scope of the 
Geologic Disposal Technical Information Package for Naval SNF Canisters, Revision 2 S5G 
Only, (NNPP 2006) and Section V.A of the 2000 Memorandum of Agreement between NNPP 
and RW (Bowman and Itkin 2000).    Similar technical information is required for other naval 
fuels. 
 

5.4 HLW 

This section presents the technical information needs concerning High Level Waste. 
 

5.4.1 Prior to the Start of Production 

 
A. Prior to the start of production of canistered waste forms, the waste producer shall provide all 

of the documentation (current revision, either as hard copy or as electronic media) required 
under the Memorandum of Agreement (DOE 2007a). This shall include the EM Waste 
Acceptance Product Specifications, WCP, Waste Form Qualification Report, and any 
supporting documentation required by these documents. 

 
B. Information provided shall include the following:  
 

(1) The chemical composition and crystalline phase projections for the vitrified HLW. 
Information on the chemical composition shall include identification of the oxides of 
elements present in concentrations greater than 0.5 percent by weight (of glass) and an 
estimate of the uncertainty of these concentrations for vitrified HLW. 

 
(2) Estimates of the total facility inventory and individual canister inventory of 

radionuclides (in Curies) that have half-lives longer than 10 years and that are or will 
be present in concentrations greater than 0.05 percent of the total radioactive inventory.  
The estimates shall be indexed to the years 2010 and 3110.  The Producer shall also 
report the estimate of the uncertainty in the radionuclide inventories. 

 
(3) The Time-Temperature-Transformation diagrams for the vitrified HLW and 

identification of temperature limits (if any) necessary to preserve the properties of the 
vitrified HLW. 

 
(4) Identification of the method to be used to ensure consistency of production batches, 

and any other information necessary to establish post-closure performance of the waste 
forms (e.g. identification of organic compounds that may be present and estimated 
quantities). 

 
(5) Canister material. 
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(6) Canister dimensions (at the time of acceptance). 
 
(7) Canister lifting and handling arrangements. 
 
(8) Canister labeling conventions. 
 
(9) Information required to assess the canister drop performance during preclosure and to 

assess repository postclosure performance including information regarding particulates, 
pyrophorics, combustibles, explosives, or other relevant factors that all may come into 
play in a Category II event sequence.  This is likely to be a detailed list much of which 
has not yet been determined.  This information need will be developed more fully in a 
future revision of the WASRD. 

 
(10) Information required to assess canister criticality, both pre- and postclosure.  This list 

of information includes, but is not limited to, the following general categories: 
quantities (number of canisters, amount/canister), waste form dimensions (goes to 
geometry and concentration of fissile material), quantities of fissile materials present 
by isotope, materials of construction of canisters and any internal components (goes to 
influences on chemistry during the postclosure period) and waste form degradation and 
dissolution characteristics (postclosure geometry and criticality).  Information supplied 
in each category is expected to be as specific as possible.  This list will be amplified as 
new issues arise. 

 
(11) Estimated maximum gamma and neutron dose rates at the canister surface. 
 
(12) Projected distribution of canister thermal outputs, including the maximum. 
 
(13) Method used to assign individual canister Metric Ton Heavy Metal (MTHM) content 

for accounting against the repository 70,000 MTHM capacity limit as specified in 
Section 114d of the Nuclear Waste Policy Act of 1982 (as amended). 

 

5.4.2 During Production 

 
Waste producers shall report annually on the production of HLW waste forms, projections of 
remaining production, and any production trends which may influence the properties of 
canistered waste forms relative to the information provided in response to 5.4.1. Annual reports 
shall also identify non-conforming waste forms and the status of actions to address the non-
conforming condition(s). 

5.4.3 Prior to Delivery 

 
Prior to delivery, waste producers shall provide all relevant production and storage records of 
canistered waste forms to be delivered, including any documentation of actions required to 
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address non-conforming conditions. Included in the documentation to be provided is the 
following: 
 
A. Identification (Label information) of the specific waste form(s) to be delivered. 
 
B. Certification of compliance with WASRD requirements and that all actions required 

resolving non-conforming conditions have been completed.  Completed and approved HLW 
Production Records in conjunction with relevant shipping and storage records may be used as 
proof of compliance certification. 

 
C. Production Records and Storage and Shipping Records for individual canistered waste forms 

to be delivered. These Records along with required information in the WCP and Waste Form 
Qualification Report shall address product composition, product consistency, radionuclide 
inventory, sub-criticality, thermal output, gamma and neutron dose rates, post-production 
temperature history, presence of organic materials (compounds and amounts) and parameters 
important to canister drop performance. (JR EML on 19 Feb 07). 

 
D. Metric Ton Heavy Metal (MTHM) assignment for each individual canister to be delivered. 
 

5.4.4 At Delivery 

 
A. At the time of delivery, waste producers shall provide a completed DOE/NRC Form-741, 

Nuclear Material Transaction Reports, traceable to the labels of individual canisters to be 
shipped. Waste producers shall also certify that canisters loaded into shipping casks are in 
compliance with the cask Certificate of Compliance. 

 
B. EM shall provide, at the time of acceptance, signed documentation that verifies that each 

accepted waste form conforms to CRWMS acceptance criteria.  EM shall transfer to the 
authorized RW representative the original or copy (either Hard Copy or Electronic Media) of 
the completed records package, for acceptance.  Such documentation could include HLW 
Shipping and Storage Records and HLW Production Records. 
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7. PROJECTED INITIAL ACCEPTANCE CAPACITY AND OVERALL SCHEDULE 

Table 7-1 provides an initial projection of the schedule for accepting Government Managed 
Nuclear Materials and commercial SNF. The estimated schedule shown for commercial SNF 
reflects the planning basis documented in Table 1 of the Civilian Radioactive Waste 
Management System Requirements Document (DOE 2006b, Section 3.2.1.D). 
 
The NWPA requires that the NRC “…shall prohibit the emplacement in the first repository of a 
quantity of spent fuel containing in excess of 70,000 metric tons of heavy metal or a quantity of 
solidified high-level radioactive waste resulting from the reprocessing of such a quantity of spent 
fuel until such a time as a second repository is in operation.” DOE plans to co-emplace DOE 
wastes and commercial SNF in a manner that ensures that repository thermal goals are met. 
When the emplacement limit is reached, emplacement will stop until a second repository is in 
operation or appropriate changes to the NWPA are enacted.  
 
Table 7-1 identifies the total projected quantities of the various waste types expected to require 
geologic disposal and current plans for their acceptance by the CRWMS. The schedule is based 
on the following: 
 
� Government-managed nuclear waste will be accepted by the CRWMS as early as Year 1 of 

operations. 
 
� The 1995 EM plan (Lytle 1995; Dreyfus 1995) to include DOE SNF and naval SNF among the 

early DOE wastes to be delivered to the CRWMS. 
 
� The December 1996 plan (62 FR 1095) by the Department of Navy (and DOE as cooperating 

agency) to use a naval canister system for loading, storing, transporting, and possibly 
disposing of naval SNF. 

 
� The DOE plan (DOE 1999, page S.2) to immobilize approximately 13 metric tons of the 

surplus-weapons plutonium considered unsuitable for use in MOX fuel. 
 
� The court-ordered agreement between DOE, the U.S. Navy, and the State of Idaho to remove 

the entire inventory of DOE SNF and naval SNF out of Idaho by January 1, 2035 (Public 
Service 1995) and that naval SNF shall be among the early shipments to the repository 
(paragraph D.1.e of  the court order). 

 
� Final receipt rates for naval SNF are to be negotiated to be consistent with the Memorandum 

of Agreement between RW and NNPP (Bowman, F.L. and Itkin, I. 2000). 
 
The rates in this schedule are targets only and do not create any binding legal obligation on 
the Department of Energy.
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Table 7.1: Descriptions of Wastes to be Sent to Repository 

Waste 
Type 

Inventory Description of Waste Form  

CSNF

Approx. 221,000 BWR and PWR assemblies from commercial 
nuclear power generation, to be received at Yucca Mountain as 
Transport-Aging-Disposal canisters, dual-purpose canisters, or 
uncanistered, intact SNF assemblies.  Approx. 1,700 MOX assemblies 
from conversion of 34 MT of surplus plutonium are included, but may 
require further testing/characterization.  Also includes some 
commercial-origin DOE SNF for which fees have already been paid. 

CHLW 

63,000
MTHM

275 canisters of vitrified HLW resulting from the commercial 
reprocessing of 640 MTHM of SNF.   The HLW is owned by New 
York State and stored at the West Valley Demonstration Project.  This 
HLW is characteristically identical to the HLW at Savannah River.  
There is currently no acceptance agreement between DOE and New 
York for this HLW. 

DOE
HLW  

4,667
MTHM

Up to 9,334 canisters, either 10- or 15-foot long from reprocessing 
activities at Hanford, Savannah River, and Idaho National Laboratory.  
The reference HLW is a vitrified borosilicate glass with a range of 
waste loadings.  (DOE uses a conversion of 0.5 MTHM per canister 
of DOE HLW to establish the basis to meet the NWPA statutory 
limit.)  Only qualitative information is available to addresses 
approximately 870 canisters of a vitrified plutonium waste form (not 
part of the 4,667 MTHM inventory unless qualified for disposal) 
pending selection of the final waste form composition.  The reference 
vitrified plutonium waste form includes a 10-foot canister of HLW 
containing up to 28 small cans containing lanthanide borosilicate 
(LaBS) glass incorporating the approximately 13 MT of surplus 
plutonium.  An additional 100 canisters of HLW glass would also be 
generated due to the displacement of HLW from Pu. 

DOE
SNF

2,333
MTHM

Spent nuclear fuel from various non-commercial sources, such as 
weapons production, research and testing, and naval nuclear 
propulsion.  DOE SNF is divided into 34 analytical groups based on 
fuel properties, cladding integrity, enrichment, etc.  DOE SNF would 
be placed into disposable canisters at its current storage sites in 
Savannah River, Hanford, and Idaho National Laboratory.  The 
canisters could be either a standardized canister (10-foot x 18”, 10-
foot x 24”, 15-foot x 18”, or 15-foot x 24”), multicanister overpacks, 
or naval spent fuel canisters (long or short).  It is estimated that a 
range of 2,500 to 5,000 canisters will be produced.  EM’s current 
estimate is for approximately 3,500 canisters. 

  The inventories and allocation are consistent with CRWMS technical requirements baseline documents (e.g. CRWMS 
Requirements Document, MGR System Requirements Document, and Waste Acceptance System Requirements Document).  Note 
that EM and RW agreed, for planning purposes, on a split of 1/3 of the 10% allocation of defense inventory to be for DOE SNF and
2/3 to be for HLW.  This split can be readjusted upon joint agreement between EM and RW. 
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The following number is for OCRWM Records Management purposes only and should not 
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89036-0307 
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4.1.14.2.5 Secondary Waste 

4.1.14.2.5.1 Mixed Transuranic Waste 

As shown in Table 4–85, the estimated volume of mixed TRU waste would be less than the waste volume 
assumed under both Waste Management Alternative 2, Disposal Group 2, and Waste Management 
Alternative 3, Disposal Group 2; therefore, this volume should not impact existing TRU waste treatment 
and storage facilities and would be within the capacity allocated to Hanford for disposal at WIPP  
(DOE 1997:S-10). 

4.1.14.2.5.2 Low-Level and Mixed Low-Level Radioactive Wastes 

As shown in Table 4–85, Tank Closure Alternative 2A accounts for the disposal of 34,331 cubic meters 
(44,905 cubic yards) of LLW and 39,254 cubic meters (51,344 cubic yards) of MLLW that would be 
generated by the tank closure program.  LLW and MLLW would be disposed of in an IDF.  The amount 
of LLW and MLLW generated under this Tank Closure alternative is consistent with that accounted for 
under Waste Management Alternative 2, Disposal Group 2, and Waste Management Alternative 3, 
Disposal Group 2.  Therefore, no long-term storage capacity would be needed; the impacts of treating and 
disposing of this waste in an IDF(s) are evaluated under Waste Management Alternative 2, Disposal 
Group 2, and Waste Management Alternative 3, Disposal Group 2. 

4.1.14.2.5.3 Hazardous Waste 

As shown in Table 4–85, a total of 79,203 cubic meters (103,598 cubic yards) of hazardous waste would 
be generated during construction and operations.  For two peak years (2092–2093), hazardous waste 
would be generated at 31,380 cubic meters (41,045 cubic yards) per year. 

4.1.14.2.5.4 Nonhazardous Waste 

As shown in Table 4–85, the estimated volume of nonhazardous waste would be 2,647 cubic meters 
(3,462 cubic yards).  This waste would be sent for offsite disposal in a local landfill.  This additional 
waste load would have only a minor impact on the handling and accumulation of nonhazardous solid 
waste at Hanford. 

4.1.14.2.5.5 Liquid Process Waste  

As shown in Table 4–85, the estimated volume of low-level radioactive liquid process waste would be 
9,691 liters (2,560 gallons).  This waste would be treated on site. 

4.1.14.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure 

4.1.14.3.1 Waste Inventories 

Table 4–86 presents the estimated waste volumes generated under Alternative 2B.  Under this Tank 
Closure alternative, closure activities would include the removal of ancillary equipment and the top 
4.6 meters (15 feet) of soil from two tank farms.  This tank closure waste would be disposed of in the new 
RPPDF.

4.1.14.3.2 High-Level Radioactive Waste 

As shown in Table 4–86, 14,220 cubic meters (18,600 cubic yards) of IHLW canisters and 400 cubic 
meters (523 cubic yards) of cesium and strontium canisters would be generated.  DOE expects that the 
IHLW canisters would be stored on site.  

Dahl Aff - 000093



DOE/EIS-0391

Draft Tank Closure 
and Waste Management 

Environmental Impact Statement 
for the Hanford Site, Richland, Washington 

Reader’s Guide 

U.S. Department of Energy 

October 2009 

Dahl Aff - 000094



i

Table of Contents 

READER’S GUIDE...................................................................................................................................... 1
Introduction......................................................................................................................................... 1
Proposed Actions ................................................................................................................................ 1
Scope    ............................................................................................................................................... 1
Alternatives ......................................................................................................................................... 3
Tank Closure ....................................................................................................................................... 3

Tank Closure Alternative 1: No Action .................................................................................. 3
Tank Closure Alternative 2: Implement the Tank Waste Remediation System EIS Record 

of Decision with Modifications .............................................................................. 4
Tank Closure Alternative 2A: Existing WTP Vitrification; No Closure................................. 4
Tank Closure Alternative 2B: Expanded WTP Vitrification; Landfill Closure ...................... 5
Tank Closure Alternative 3: Existing WTP Vitrification with Supplemental Treatment 

Technology; Landfill Closure ................................................................................. 5
Tank Closure Alternative 3A: Existing WTP Vitrification with Thermal Supplemental 

Treatment (Bulk Vitrification); Landfill Closure.................................................... 6
Tank Closure Alternative 3B: Existing WTP Vitrification with Nonthermal 

Supplemental Treatment (Cast Stone); Landfill Closure........................................ 7
Tank Closure Alternative 3C: Existing WTP Vitrification with Thermal Supplemental 

Treatment (Steam Reforming); Landfill Closure.................................................... 7
Tank Closure Alternative 4: Existing WTP Vitrification with Supplemental Treatment 

Technologies; Selective Clean Closure/Landfill Closure ....................................... 8
Tank Closure Alternative 5: Expanded WTP Vitrification with Supplemental Treatment 

Technologies; Landfill Closure............................................................................... 9
Tank Closure Alternative 6: All Waste as Vitrified HLW .................................................... 10
Tank Closure Alternative 6A: All Vitrification/No Separations; Clean Closure 

(Base and Option Cases)....................................................................................... 11
Tank Closure Alternative 6B: All Vitrification with Separations; Clean Closure 

(Base and Option Cases)....................................................................................... 11
Tank Closure Alternative 6C: All Vitrification with Separations; Landfill Closure 

(Base and Option Cases)....................................................................................... 12
FFTF Decommissioning ................................................................................................................... 13

FFTF Decommissioning Alternative 1: No Action ............................................................... 13
FFTF Decommissioning Alternative 2: Entombment ........................................................... 15
FFTF Decommissioning Alternative 3: Removal ................................................................. 16

Waste Management........................................................................................................................... 17
Waste Management Alternative 1: No Action ...................................................................... 17
Waste Management Alternative 2: Disposal in IDF, 200-East Area Only............................ 17
Waste Management Alternative 3: Disposal in IDF, 200-East and 200-West Areas............ 18

Roadmaps to the Alternatives ........................................................................................................... 19
Organization of the Draft TC & WM EIS.......................................................................................... 37
Availability of the Draft TC & WM EIS ........................................................................................... 39

Dahl Aff - 000095



Draft Tank Closure and Waste Management Environmental Impact Statement for the  
Hanford Site, Richland, Washington 

ii

List of Figures 
Figure 1. Simplified Process Flow Diagram................................................................................................. 2

List of Tables 
Table 1. Comparison of Tank Closure Alternatives.................................................................................... 14
Table 2. Comparison of FFTF Decommissioning Alternatives .................................................................. 17
Table 3. Comparison of Waste Management Alternatives ......................................................................... 18
Table 4. Roadmap to the Tank Closure Alternatives .................................................................................. 20
Table 5. Roadmap to the FFTF Decommissioning Alternatives................................................................. 31
Table 6. Roadmap to the Waste Management Alternatives ........................................................................ 34

Dahl Aff - 000096



1

Draft Tank Closure and Waste Management Environmental Impact Statement  
for the Hanford Site, Richland, Washington 

READER’S GUIDE 

INTRODUCTION

This Reader’s Guide serves as an introduction and guide to the contents of the U.S. Department of 
Energy’s (DOE’s) Tank Closure and Waste Management Environmental Impact Statement for the 
Hanford Site, Richland, Washington (TC & WM EIS) to highlight the key features of the reasonable 
alternatives and to help readers review the technical analyses presented in this environmental impact 
statement (EIS).  Included here are descriptions of the proposed actions; the scope of this EIS; the 
alternatives evaluated; and the organization of this EIS itself.  Readers are encouraged to use this guide to 
assist them in navigating through the complex information presented in this TC & WM EIS.

PROPOSED ACTIONS

The Hanford Site (Hanford), located in southeastern Washington State, has a waste inventory of about 
206 million liters (54.5 million gallons) of mixed radioactive and chemically hazardous waste resulting 
from defense production activities conducted during the Cold War years.  This waste is stored in 
177 large and 61 smaller underground storage tanks and is a major potential risk to public health and the 
environment.  DOE proposes to reduce this risk by updating its waste storage methodology and retrieving, 
treating, and disposing of key elements of this waste inventory.  This EIS addresses the potential 
environmental impacts for three sets of proposed actions at Hanford: tank closure, Fast Flux Test Facility 
(FFTF) decommissioning, and waste management. 

Figure 1 is a simplified process flow diagram displaying the general flow of waste from the single-shell 
tanks (SSTs) and double-shell tanks (DSTs) through the proposed treatment, interim storage, and disposal 
options.  For the reader’s ease, the flow diagram does not reflect a single alternative or set of alternatives; 
instead, the diagram displays all the options that were analyzed under the 17 proposed alternatives (11 for 
tank closure, 3 for FFTF decommissioning, and 3 for waste management).  A distinction between current 
and proposed facilities is also made in Figure 1 to assist the reader in understanding which capabilities 
currently exist and which proposed additional capabilities were analyzed.   

SCOPE

The scope of this TC & WM EIS includes analyses of the potential environmental impacts and relative 
cost consequences of proposed actions and reasonable alternatives for accomplishing the proposed 
actions.  These analyses focused on three key elements: 

1. Revising and updating the analyses of the August 1996 Tank Waste Remediation System, Hanford 
Site, Richland, Washington, Final Environmental Impact Statement (TWRS EIS), as well as 
subsequent supplement analyses, which addressed retrieval, treatment, and disposal of the tank 
waste, by also evaluating the impacts of different scenarios for final closure of Hanford’s SST 
system. 

2. Evaluating the potential environmental impacts of proposed activities to decommission FFTF, a 
nuclear test reactor, and associated auxiliary facilities at Hanford, including management of the 
waste generated by the decommissioning process (such as remote-handled special components 
[RH-SCs]) and disposition of Hanford’s inventory of radioactively contaminated bulk sodium 
from FFTF and other onsite facilities. 
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Retrieval: Waste from the tanks would not be retrieved. 

Treatment: No vitrification or treatment capacity would be built after 2008.  Ongoing WTP construction 
would be terminated, and the WTP site would be isolated pending some future use, if any.  No 
immobilized low-activity waste (ILAW) or immobilized high-level radioactive waste (IHLW) would be 
produced.

Disposal: The waste in the SST and DST systems would remain in the tank farms indefinitely. 

Closure: Tank closure would not be addressed under this alternative.  DOE would maintain security and 
management of the site for a 100-year administrative control period.  During this period, DOE would 
continue to store and conduct routine monitoring of the waste in the SSTs, DSTs, and miscellaneous 
underground storage tanks. 

Tank Closure Alternative 2: Implement the Tank Waste Remediation System EIS Record 
of Decision with Modifications 

Tank Closure Alternative 2 would implement the decisions made in the Record of Decision for the 
TWRS EIS and considered in three supplement analyses completed through 2001.  Under this alternative, 
all waste retrieved from the tanks would be vitrified, resulting in either an ILAW or IHLW glass product. 

Tank Closure Alternative 2 consists of two subalternatives: (1) Tank Closure Alternative 2A: Existing 
WTP Vitrification; No Closure and (2) Tank Closure Alternative 2B: Expanded WTP Vitrification; 
Landfill Closure, as described below. 

Tank Closure Alternative 2A: Existing WTP Vitrification; No Closure 

Storage: DOE would continue current waste management operations using existing tank storage 
facilities.  Because all of the DSTs will exceed their 40-year design life during the approximate 80-year 
period of waste retrieval, they would be replaced in a phased manner through 2054.

Retrieval: Using currently available liquid-based waste retrieval and leak detection systems, waste would 
be retrieved to the minimum goal of the Hanford Federal Facility Agreement and Consent Order, also 
known as the Tri-Party Agreement (TPA), i.e., residual waste would not exceed 10.2 cubic meters 
(360 cubic feet) for the 100-series tanks or 0.85 cubic meters (30 cubic feet) for the smaller 200-series 
tanks, corresponding to 99 percent retrieval.  This approach would be the same under Tank Closure 
Alternative 2B. 

Treatment: The existing WTP configuration (two high-level radioactive waste [HLW] melters and two 
low-activity waste [LAW] melters) would operate at a theoretical maximum capacity (TMC) of 6 metric 
tons of glass IHLW per day and 30 metric tons of glass ILAW per day.  Treatment would start in 2018, 
and both HLW and LAW treatment would end in 2093.  All of the waste streams routed to the WTP 
would be pretreated, although technetium-99 removal would not occur.  The WTP would need to be 
replaced after 60 years due to design-life constraints.  No supplemental or transuranic (TRU) waste 
treatment is proposed.  The cesium and strontium capsules would be retrieved from the WESF, 
de-encapsulated, and treated in the WTP.

Disposal: LAW immobilized via the WTP would be disposed of on site in an IDF.  IHLW would be 
stored on site until disposition decisions are made and implemented.  This approach would be the same 
under Tank Closure Alternative 2B.

Closure: Tank closure would not be addressed under this alternative.  For analysis purposes, 
administrative control of the tank farms would cease following a 100-year period ending in 2193. 
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Tank Closure Alternative 2B: Expanded WTP Vitrification; Landfill Closure

Storage: DOE would continue current waste management operations using existing tank storage 
facilities.  No new DSTs would be required, but four new waste receiver facilities (WRFs), which are 
below-grade lag storage and minimal waste treatment facilities, would be constructed.   

Retrieval: Using currently available liquid-based waste retrieval and leak detection systems, waste would 
be retrieved to the TPA minimum goal, i.e., residual waste would not exceed 10.2 cubic meters 
(360 cubic feet) for the 100-series tanks or 0.85 cubic meters (30 cubic feet) for the smaller 200-series 
tanks, corresponding to 99 percent retrieval.  This approach would be the same under Tank Closure 
Alternative 2A. 

Treatment: The existing WTP configuration (two HLW melters and two LAW melters) would be 
supplemented with expanded LAW vitrification capacity (an addition of four LAW melters) to provide a 
vitrification TMC of 6 metric tons of glass IHLW per day and 90 metric tons of glass ILAW per day.  
Treatment would start in 2018 and end in approximately 2040 (for HLW) and 2043 (for LAW).  All of the 
waste streams routed to the WTP would be pretreated, including technetium-99 removal from the LAW 
stream.  No facilities would need to be replaced.  No supplemental or TRU waste treatment is proposed.  
The cesium and strontium capsules would be retrieved from the WESF, de-encapsulated, and treated in 
the WTP.

Disposal: LAW immobilized via the WTP would be disposed of on site in an IDF.  IHLW would be 
stored on site until disposition decisions are made and implemented.  This approach would be the same 
under Tank Closure Alternative 2A.  

Closure: As operations are completed, the SST system at Hanford would be closed as a Resource 
Conservation and Recovery Act (RCRA) hazardous waste landfill unit under Section 173-303 of the 
Washington Administrative Code (WAC 173-303), “Dangerous Waste Regulations,” and DOE 
Order 435.1, Radioactive Waste Management, as applicable, or it would be decommissioned under DOE 
Order 430.1B, Real Property Asset Management.  The tanks and ancillary equipment would be filled with 
grout to immobilize the residual waste, prevent future tank subsidence, and discourage intruder access.  
Soil would be removed down to 4.6 meters (15 feet) at the BX and SX tank farms and replaced with clean 
soil from onsite sources.  The removed contaminated soils and ancillary equipment would be disposed of 
on site in the River Protection Project Disposal Facility (RPPDF), a new facility similar to an IDF.  The 
closed tank systems and six sets of adjacent cribs and trenches (ditches) would be covered with an 
engineered modified RCRA Subtitle C barrier.  Postclosure care would continue for 100 years. 

Tank Closure Alternative 3: Existing WTP Vitrification with Supplemental Treatment 
Technology; Landfill Closure 

This alternative consists of three subalternatives: (1) Tank Closure Alternative 3A: Existing WTP 
Vitrification with Thermal Supplemental Treatment (Bulk Vitrification); Landfill Closure, (2) Tank 
Closure Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment (Cast 
Stone); Landfill Closure, and (3) Tank Closure Alternative 3C: Existing WTP Vitrification with Thermal 
Supplemental Treatment (Steam Reforming); Landfill Closure.  These subalternatives would involve the 
use of either thermal or nonthermal treatment technologies to supplement the WTP treatment processes.  
TRU tank waste would be packaged and interim-stored pending shipment to the Waste Isolation Pilot 
Plant (WIPP) for disposal. 
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The 90 percent retrieval level would be equal to residual tank waste of no more than 102 cubic meters 
(3,600 cubic feet) for the 100-series tanks or 8.5 cubic meters (300 cubic feet) for the smaller 200-series 
tanks.

Treatment: The existing WTP configuration (two HLW melters and two LAW melters) would be 
supplemented with expanded LAW vitrification capacity (an addition of one LAW melter) to provide a 
vitrification TMC of 6 metric tons of glass IHLW per day and 45 metric tons of glass ILAW per day.  All 
waste streams routed to the WTP would be pretreated, although technetium-99 removal would not occur 
as part of WTP pretreatment.  Treatment would start in 2018 and end in approximately 2034.  This 
alternative considers implementation of a sulfate removal technology following WTP pretreatment that 
would potentially reduce the amount of glass produced in the WTP by increasing the waste loading in the 
ILAW glass.  WTP capacity would be supplemented with additional waste treatment capacity to 
immobilize a portion of the LAW.  Supplemental treatment of the LAW would occur in both the 200-East 
and 200-West Areas and consist of a combination of cast stone treatment in the 200-East Area and bulk 
vitrification treatment in the 200-West Area.  The waste stream feed for the 200-East Area Cast Stone 
Facility would be pretreated in the WTP, excluding technetium-99 removal.  In the 200-West Area, the 
waste feed would be pretreated in a new Solid-Liquid Separations Facility.  A separate portion of the tank 
waste (approximately 11.8 million liters [3.1 million gallons]) would be designated as mixed TRU waste 
and packaged for disposal at WIPP.  The cesium and strontium capsules would be retrieved from the 
WESF, de-encapsulated, and treated in the WTP. 

Disposal: LAW immobilized both via the WTP and external to the WTP would be disposed of on site in 
an IDF.  IHLW would be stored on site until disposition decisions are made and implemented.  Mixed 
TRU waste would be packaged and stored on site in a new storage facility, pending disposal at WIPP. 

Closure: As operations are completed, the SST system would be closed as an RCRA hazardous waste 
landfill unit under WAC 173-303, “Dangerous Waste Regulations,” and DOE Order 435.1, Radioactive
Waste Management, or it would be decommissioned under DOE Order 430.1B, Real Property Asset 
Management.  The tanks and ancillary equipment would be filled with grout to immobilize the residual 
waste, prevent long-term degradation of the tanks, and discourage intruder access.  The tank systems 
(tanks, ancillary equipment, and soils) and the six sets of adjacent cribs and trenches (ditches) would be 
closed in place and covered with the Hanford barrier (a barrier with performance characteristics that 
exceed RCRA requirements for disposal of hazardous waste).  To support this schedule, SST system 
ancillary equipment outside the boundaries of the surface barriers would not be removed or 
decontaminated.  Postclosure care would continue for 100 years. 

Tank Closure Alternative 6: All Waste as Vitrified HLW2

This alternative consists of three subalternatives: (1) Alternative 6A: All Vitrification/No Separations; 
Clean Closure (Base and Option Cases), (2) Alternative 6B: All Vitrification with Separations; Clean 
Closure (Base and Option Cases), and (3) Alternative 6C: All Vitrification with Separations; Landfill 
Closure.  These alternatives evaluate an all-vitrification case wherein all vitrified waste would be 
managed as HLW.   

2 Alternatives 6A, 6B, and 6C of this EIS evaluate management of tank waste as HLW combined with different closure scenarios.  
The purpose of Alternative 6A is to evaluate the bounding case for no-separation scenarios.  The DOE Manual 435.1-1, 
“Radioactive Waste Management Manual,” waste incidental to reprocessing evaluation determination process is not required 
for treatment of the waste under these alternatives. 
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Tank Closure Alternative 6A: All Vitrification/No Separations; Clean Closure (Base and 
Option Cases) 

Storage: DOE would continue current waste management operations using existing tank storage facilities 
that would be modified as needed to support SST waste retrieval and treatment.  New DSTs would be 
required after the existing DSTs reach the end of their design life. 

Retrieval: Using currently available liquid-based retrieval and leak detection systems and a final 
chemical wash step, waste would be retrieved to a volume corresponding to 99.9 percent retrieval, equal 
to residual tank waste of no more than 1 cubic meter (36 cubic feet) for the 100-series tanks or 
0.08 cubic meters (3 cubic feet) for the smaller 200-series tanks.  This approach would be the same under 
Tank Closure Alternative 6B. 

Treatment: The existing WTP configuration would be modified to process all waste as HLW through 
expanded HLW vitrification capacity.  This new WTP configuration (five HLW melters and no LAW 
melters) would provide a total vitrification TMC of 15 metric tons of glass IHLW per day.  Treatment 
would start in 2018 and end in approximately 2163, requiring two WTP replacement facilities due to 
design-life constraints.  There would be no pretreatment, LAW treatment, or technetium-99 removal.  No 
supplemental or TRU waste treatment is proposed.  The cesium and strontium capsules would be 
retrieved from the WESF, de-encapsulated, and treated in the WTP.   

Disposal: IHLW canisters would be stored on site until disposition decisions are made and implemented.  
Replacement of the canister storage facilities would be required after a 60-year design life.  The HLW 
debris from clean closure would be managed as HLW and stored on site. 

Closure: Clean closure of all twelve 200-East and 200-West Area SST farms following deactivation 
would involve removal of all tanks, associated ancillary equipment, and contaminated soil to a depth of 
3 meters (10 feet) directly beneath the tank base.  These materials would be packaged as HLW for onsite 
storage in shielded boxes.  Where necessary, deep soil excavation would also be conducted to remove 
contamination plumes within the soil column.  The new PPF would process the highly contaminated deep 
soil to render it acceptable for onsite disposal.  The liquid waste stream from the PPF soil washing would 
be thermally treated in the PPF and disposed of on site in an IDF.  The washed soils would be disposed of 
in the RPPDF.  Clean closure of the SST system would preclude the need for postclosure care.  The six 
sets of adjacent cribs and trenches (ditches) would be covered with an engineered modified RCRA 
Subtitle C barrier (Base Case).  Optional clean closure of these cribs and trenches (ditches) would occur 
under the Option Case.  This approach would be the same under Tank Closure Alternative 6B. 

Tank Closure Alternative 6B: All Vitrification with Separations; Clean Closure (Base and 
Option Cases) 

Storage: DOE would continue current waste management operations using existing tank storage 
facilities.  No new DSTs would be required, but four new WRFs would be constructed.  This approach 
would be the same under Tank Closure Alternative 6C. 

Retrieval: Using currently available liquid-based retrieval and leak detection systems and a final 
chemical wash step, waste would be retrieved to a volume corresponding to 99.9 percent retrieval, equal 
to residual tank waste of no more than 1 cubic meter (36 cubic feet) for the 100-series tanks or 
0.08 cubic meters (3 cubic feet) for the smaller 200-series tanks.  This approach would be the same under 
Tank Closure Alternative 6A. 

Treatment: The existing WTP configuration (two HLW melters and two LAW melters) would be 
supplemented with expanded LAW vitrification capacity (an addition of four LAW melters) to provide a 
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TANK CLOSURE ALTERNATIVE 2B: 
Expanded WTP Vitrification; Landfill Closure 

STORAGE RETRIEVAL TREATMENT DISPOSAL CLOSURE 
Key Features 
� 4 waste receiver facilities 
� No new double-shell tanks 

Key Features 
� 99 percent tank waste retrieval 
� Liquid-based retrieval technologies
� Current leak detection technology 
� Retrieval leakage rate = 

15,120 liters (4,000 gallons) per 
single-shell tank 

Key Features 
� Waste treatment: 2018–2043 
� 6 MTG/day (2 HLW melters) �

90 MTG/day (6 LAW melters) 
� Tc-99 removal 
� No sulfate removal 
� No tank-derived TRU waste 

treatment 

Key Features 
� ILAW disposal on site 
� IHLW storage includes CSB 

+ 4 additional vaults 

Key Features 
� Landfill closure (modified RCRA 

Subtitle C barrier) 
� Upper 4.6 meters (15 feet) of soil 

in BX and SX tank farms and 
ancillary equipment removed 

� 100-year postclosure care 

Potential Issues 
� Construction of 4 waste receiver 

facilities

Potential Issues 
� Retrieval leakage rate = 

15,120 liters (4,000 gallons) per 
single-shell tank 

Potential Issues 
� Construction of expanded  WTP 

Potential Issues 
� ILAW disposal on site 
� No waste acceptance criteria for 

HLW melters (stored indefinitely) 

Potential Issues 
� Landfill closure of all single-shell 

tank farms with 1 percent residual 
waste and adjacent cribs and 
trenches (ditches) 

� Benefit of removing upper 
4.6 meters (15 feet) of soil in BX 
and SX tank farms 

Description
� 2.2.1 
� 2.2.2.1 
� 2.5.2.2.2 
� D.1
� E.1 

Impacts 
� 4.1.1.3 LR 
� 4.1.4.3 AQ 
� 4.1.10.3 NO 
� 4.1.11.3 FA 

Description
� 2.2.2.1 
� 2.5.2.2.2 
� D.1
� E.1 

Impacts 
� 4.1.4.3 AQ 
� 4.1.6.3 WR 
� 4.1.9.3 S 
� 4.1.10.3 NO 
� 4.1.11.3 FA 
� 5.1.1.3 GW 
� 5.1.2.3 HH 
� 5.1.3.3 LER 

Description
� 2.2.2.2 
� 2.5.2.2.2 
� D.1
� E.1 

Impacts 
� 4.1.1.3 LR 
� 4.1.4.3 AQ 
� 4.1.6.3 WR 
� 4.1.7.3 ER 
� 4.1.9.3 S 
� 4.1.10.3 NO 
� 4.1.11.3 FA 
� 4.1.14 .3 WM 
� 5.1.1.3 GW 
� 5.1.2.3 HH 
� 5.1.3.3 LER 

Description
� 2.2.2.3 
� 2.5.2.2.2 
� D.1
� E.1 

Impacts 
� 4.1.1.3 LR 
� 4.1.4.3 AQ 
� 4.1.6.3 WR 
� 4.1.7.3 ER 
� 4.1.11.3 FA 
� 4.1.12.3 T 
� 4.1.14.3 WM 
� 5.1.1.3 GW 
� 5.1.2.3 HH 
� 5.1.3.3 LER 

Description
� 2.2.2.4 
� 2.5.2.2.2 
� E.1 

Impacts 
� 4.1.4.3 AQ 
� 4.1.6.3 WR 
� 4.1.10.3 NO 
� 4.1.14 .3 WM
� 5.1.1.3 GW 
� 5.1.2.3 HH 
� 5.1.3.3 LER 

22

Note: “Key Features” include alternative configurations, treatment dates, and assumptions.  “Potential Issues” include topics that may be environmental impact drivers or are expected to be of interest to 
readers.  “Description” identifies EIS Chapter 2 and Appendix D and E sections that further describe the Key Features, including the technologies evaluated.  Chapter 2 provides an overview of the 
alternatives, while Appendix E provides more-detailed information.  “Impacts” identify EIS Chapter 4 and 5 sections that describe the impacts of the Key Features and/or Potential Issues. 
Key: AQ=Air Quality; CSB=Canister Storage Building; EIS=environmental impact statement; ER=Ecological Resources; FA=Facility Accidents; GW=Groundwater; HH=Human Health; HLW=high-level 
radioactive waste; IHLW=immobilized high-level radioactive waste; ILAW=immobilized low-activity waste; LAW=low-activity waste; LER=Long-Term Ecological Risk; LR=Land Resources; 
MTG=metric tons of glass; NO=Normal Operations; RCRA=Resource Conservation and Recovery Act; S=Socioeconomics; T=Transportation; Tc-99=technetium-99; TRU=transuranic; WM=Waste 
Management; WR=Water Resources; WTP=Waste Treatment Plant. 
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Table 4.  Roadmap to the Tank Closure Alternatives (continued)
TANK CLOSURE ALTERNATIVE 3A: 

Existing WTP Vitrification with Thermal Supplemental Treatment (Bulk Vitrification); Landfill Closure 
STORAGE RETRIEVAL TREATMENT DISPOSAL CLOSURE 

Key Features 
� 4 waste receiver facilities 
� No new double-shell tanks 

Key Features 
� 99 percent tank waste retrieval 
� Liquid-based retrieval technologies
� Current leak detection technology 
� Retrieval leakage rate = 

15,120 liters (4,000 gallons) per 
single-shell tank 

Key Features 
� Waste treatment: 2018–2040 
� 6 MTG/day (2 HLW melters) �

�30 MTG/day (2 LAW melters) 
� Supplemental treatment (bulk 

vitrification)
� No Tc-99 removal 
� No sulfate removal 
� Tank-derived TRU waste treatment 

Key Features 
� ILAW disposal on site 
� IHLW storage includes CSB + 

4 additional vaults 

Key Features 
� Landfill closure (modified RCRA 

Subtitle C barrier) 
� Upper 4.6 meters (15 feet) of soil 

in BX and SX tank farms and 
ancillary equipment removed 

� 100-year postclosure care 

Potential Issues 
� Construction of 4 waste receiver 

facilities

Potential Issues 
� Retrieval leakage rate = 

15,120 liters (4,000 gallons) per
single-shell tank 

Potential Issues 
� Construction in 200-East and 

200-West Areas 
� Addition of bulk vitrification 

supplemental treatment capacity 

Potential Issues 
� ILAW disposal on site 
� Tc-99 in ILAW and bulk 

vitrification
� No  waste acceptance criteria for 

HLW melters (stored indefinitely) 
� Tank-derived TRU waste disposal 

at WIPP 

Potential Issues 
� Landfill closure of all single-shell 

tank farms with 1 percent residual 
waste and adjacent cribs and 
trenches (ditches) 

� Benefit of removing upper 
4.6 meters (15 feet) of soil in BX 
and SX tank farms 

Description
� 2.2.1 
� 2.2.2.1 
� 2.5.2.3.1 
� D.1
� E.1 

Impacts 
� 4.1.1.4 LR 
� 4.1.4.4 AQ 
� 4.1.10.4 NO 
� 4.1.11.4 FA 

Description
� 2.2.2.1 
� 2.5.2.3.1 
� D.1
� E.1 

Impacts 
� 4.1.4.4 AQ 
� 4.1.6.4 WR 
� 4.1.9.4 S 
� 4.1.10.4 NO 
� 4.1.11.4 FA 
� 5.1.1.4 GW 
� 5.1.2.4 HH 
� 5.1.3.4 LER 

Description
� 2.2.2.2 
� 2.5.2.3.1 
� D.1
� E.1 

Impacts 
� 4.1.1.4 LR 
� 4.1.4.4 AQ 
� 4.1.6.4 WR 
� 4.1.7.4 ER 
� 4.1.9.4 S 
� 4.1.10.4 NO 
� 4.1.11.4 FA 
� 4.11.14.4 WM 
� 5.1.1.4 GW 
� 5.1.2.4 HH 
� 5.1.3.4 LER 

Description
� 2.2.2.3 
� 2.5.2.3.1 
� D.1
� E.1 

Impacts 
� 4.1.1.4 LR 
� 4.1.4.4 AQ 
� 4.1.6.4 WR 
� 4.1.7.4 ER 
� 4.1.11.4 FA 
� 4.1.12.4 T 
� 4.1.14.4 WM 
� 5.1.1.4 GW 
� 5.1.2.4 HH 
� 5.1.3.4 LER 

Description
� 2.2.2.4 
� 2.5.2.3.1 
� E.1 

Impacts 
� 4.1.4.4 AQ 
� 4.1.6.4 WR 
� 4.1.10.4 NO 
� 4.1.14.4 WM 
� 5.1.1.4 GW 
� 5.1.2.4 HH 
� 5.1.3.4 LER 
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Note: “Key Features” include alternative configurations, treatment dates, and assumptions.  “Potential Issues” include topics that may be environmental impact drivers or are expected to be of interest to 
readers.  “Description” identifies EIS Chapter 2 and Appendix D and E sections that further describe the Key Features, including the technologies evaluated.  Chapter 2 provides an overview of the
alternatives, while Appendix E provides more-detailed information.  “Impacts” identify EIS Chapter 4 and 5 sections that describe the impacts of the Key Features and/or Potential Issues. 
Key: AQ=Air Quality; CSB=Canister Storage Building; EIS=environmental impact statement; ER=Ecological Resources; FA=Facility Accidents; GW=Groundwater; HH=Human Health; HLW=high-level 
radioactive waste; IHLW=immobilized high-level radioactive waste; ILAW=immobilized low-activity waste; LAW=low-activity waste; LER=Long-Term Ecological Risk; LR=Land Resources; 
MTG=metric tons of glass; NO=Normal Operations; RCRA=Resource Conservation and Recovery Act; S=Socioeconomics; T=Transportation; Tc-99=technetium-99; TRU=transuranic; WIPP=Waste 
Isolation Pilot Plant; WM=Waste Management; WR=Water Resources; WTP=Waste Treatment Plant. 
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