CHAPTER 4
SHORT-TERM ENVIRONMENTAL CONSEQUENCES

Chapter 4 presents the potential short-term impacts on the existing natural and human environment and on
human health of implementing reasonable alternatives for each of the following: (1) tank waste retrieval,
treatment, and disposal and single-shell tank system closure at the Hanford Site (Hanford); (2) decommissioning
of the Fast Flux Test Facility and auxiliary facilities and disposition of Hanford’'s inventory of radioactively
contaminated bulk sodium; and (3) management of waste resulting from other Hanford activities and limited
volumes from other U.S. Department of Energy sites. Impacts analyses of the alternatives and options
considered for each of the three sets of proposed actions are presented separately in Sections 4.1, 4.2, and 4.3,
respectively. Impact analyses are grouped first by resource area or discipline (e.g., land resources) and then by
alternative so that impacts can be meaningfully compared across alternatives. All disciplines are analyzed in a
manner commensurate with their importance and the expected level of impact on them under a specific
alternative—the sliding-scale assessment approach. The combined impacts of implementing selected
alternatives from each of the three sets of proposed actions are presented in Section 4.4. Cumulative impacts
associated with the alternative combinations are presented in Chapter 6. Mitigation measures to reduce the
potential for environmental impacts are summarized in Chapter 7, Section 7.1. Analyses of comparative impacts
across the alternatives are presented in Chapter 7, Sections 7.2 through 7.4. A detailed discussion of each
alternative is provided in Chapter 2, Section 2.5; a comparison of the environmental effects among alternatives is
presented in Chapter 2, Section 2.6.

41  TANK CLOSURE ALTERNATIVES

This section describes the potential short-term environmental and human health impacts associated with
implementation of each of the 11 Tank Closure alternatives considered in this Tank Closure and Waste
Management Environmental Impact Statement for the Hanford Site, Richland, Washington
(TC & WM EIS) for retrieving and treating the tank waste inventory generated during the defense
production years at the Hanford Site (Hanford). The impacts analysis also considers different closure
scenarios associated with the single-shell tank (SST) system.

Tank Closure Alternative 1, No Action, reflects the environmental baseline against which the impacts of
the other action alternatives can be compared. Under Alternative 1, the U.S. Department of Energy
(DOE) has assumed for the purposes of analysis that construction of the River Protection Project Waste
Treatment Plant (WTP) would be terminated in 2008. Therefore, it is expected that short-term
incremental impacts would peak in the 2006-2008 timeframe during WTP construction. It is also
expected that subsequent incremental impacts would be very small for most of the disciplines analyzed
over the ensuing 100-year administrative control period assumed in the analysis. During this period,
proposed activities would be conducted at existing facilities in developed areas; no new land disturbance
would take place; proposed activities would be consistent with current operations; and routine gaseous
and effluent emissions would generally continue in accordance with governing regulatory requirements,
resulting in little incremental impact.

In contrast, Alternatives 2 through 6 involve the construction, subsequent operations, and eventual
deactivation of new facilities over varying timeframes (ranging from 34 years to 161 years) in the
200-East and 200-West Areas of Hanford to support tank waste retrieval, treatment, and disposal. With
the exception of Alternative 2A, each of these alternatives also analyzes closure of the Hanford SST
system by means of either landfill closure (i.e., construction of a surface barrier) or selective or full clean
closure (i.e., removal) of the SST system and associated waste and contaminated soils. Each of the
11 Tank Closure alternatives (Alternatives 1 through 6C) is described in detail in Chapter 2, Section 2.5.

4.1.1 Land Resources
In contrast to Alternative 1, Alternatives 2 through 6C involve the construction, subsequent operations,

and eventual deactivation of new facilities over varying timeframes in the 200-East and 200-West Areas
of Hanford to support tank waste retrieval, treatment, and disposal. The major new project facilities and
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infrastructure components that would be constructed or upgraded to support the implementation of each
Tank Closure alternative are summarized in Table 4-1. Facility locations and affected Hanford areas are
depicted in Figures 4-1 and 4-2.

Table 4-1. Summary of Major New Facilities Required to Support Tank Closure Alternatives

Alternative

Facility 1 | 2A|2B| 3A | 3B | 3C| 4| 5 | 6A| 6B | 6C
Bulk Vitrification Facility (200-East Area) X
Bulk Vitrification Facility (200-West Area) X X X
Canister Storage Building completion a X | X| X X X X X X X X
Cast Stone Facility (200-East Area) X X X
Cast Stone Facility (200-West Area) X
Cesium and Strontium Capsule Processing X | X| X X X X X X X X
Facility
Chemical wash system X X X
CH-Mixed TRU Waste Facilities X X X X X
Containment structures X | X X X X X X X
Double-shell tanks (new) X
Double-shell tank replacement(s) Xb Xc
Effluent Treatment Facility replacement(s) Xb| X| X | X | X | X | X | x| xd| X
Hanford landfill barrieré X
HLW Debris Storage Facilities X X
HLW Melter Interim Storage Facilities X | X| X X X X X X X X
IHLW Interim Storage Modules X | X| X X X X X X X X
IHLW Interim Storage Module Xc
replacement(s)
IHLW Shipping/Transfer Facility X | X| X X X X X X X X
IHLW Shipping/Transfer Facility Xc
replacement(s)
ILAW Interim Storage Facilities X X
LAW Vitrification Facility expansion X X
Mobile retrieval systems X | X| X X X X X X X X
Modified RCRA Subtitle C barriere X | X X X X X
Modified sluicing retrieval systems X | X| X X X X X X
Preprocessing Facility X X
RH-Mixed TRU Waste Facility X X X X X
Solid-Liquid Separations Facility X X X X X
(200-West Area)
Steam Reforming Facility X
(200-West Area)
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Table 4-1. Summary of Major New Facilities Required to Support Tank Closure Alternatives
(continued)

Alternative

Facility 1 | 2A|[2B| 3A | 3 | 3C| 4| 5 | 6A| 6B | 6C
Steam Reforming Facility (200-East Area) X
Sulfate Removal Facility X
TRU Waste Interim Storage Facility X X X X X
Underground transfer lines X | X| X X X X X X X X
Underground transfer line replacement Xb Xc
Vacuum-based retrieval systems X | X| X X X X X X X X
Waste receiver facilities X| X X X X X X X
Waste Treatment Plant completionf a X | X| X X X X X X X X
Waste Treatment Plant replacement(s) Xb Xc
242-A Evaporator replacement(s) Xb | X | X X X X X Xc | X X

a

b

Construction of the Waste Treatment Plant and Canister Storage Building would be terminated, and no tank waste would be
retrieved and treated under this alternative

The operating timeframe under this alternative requires a one-time total replacement of these facilities and associated
infrastructure, except two replacements of the Effluent Treatment Facility.

The operating timeframe under this alternative (Base and Option Cases) requires two replacements of the Waste Treatment
Plant, three replacements of the IHLW Shipping/Transfer Facility and IHLW Interim Storage Modules, three replacements of
28 double-shell tanks, five replacements of the Effluent Treatment Facility, one replacement of the underground transfer lines
and associated infrastructure, and six replacements of the 242-A Evaporator.

The operating timeframe under this alternative (Base and Option Cases) requires three replacements of the Effluent Treatment
Facility.

The engineered landfill closure barrier would be a surface structure constructed in five “lobes”—three in the 200-West Area
covering tank farms (1) T, TY, and TX (T barrier); (2) U (U barrier); and (3) SY, S, and SX (S barrier), and two much larger
lobes in the 200-East Area covering tank farms; (4) B, BY, and BX (B barrier); and (5) AN, AZ, AX, AY, A, AW, AP, and C
(A barrier). The barriers would also cover six sets of cribs and trenches (ditches) including the B Cribs, BX Trenches,
BY Cribs, T Cribs, T Trenches, TX Trenches, and TY Cribs, with the T and TX Trenches considered one set.

The completed Waste Treatment Plant would consist of two HLW and two LAW melters under Alternatives 2A, 3A, 3B, and
4; two HLW and three LAW melters under Alternative 5; two HLW and six LAW melters under Alternatives 2B, 6B, and 6C;
and five HLW melters under Alternative 6A.

Note: See Figures 4-1 and 4-2 for locations.

Key: CH=contact-handled; HLW-=high-level radioactive waste; IHLW=immobilized high-level radioactive waste;
ILAW=immobilized low-activity waste; LAW=low-activity waste; RCRA=Resource Conservation and Recovery Act;
RH=remote-handled; TRU=transuranic.
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41.1.1 Alternative 1: No Action
41111 Land Use

Under the No Action Alternative, no new facility construction would be initiated within either the
200-East or 200-West Area. Construction of the WTP and Canister Storage Building would be
terminated (see Chapter 2, Section 2.5.2.1). Ongoing tank system upgrades within existing facilities and
related construction projects would also end. Thus, the present industrial status of the 200 Areas would
remain unchanged, as would its land use designation as Industrial-Exclusive.

Implementation of this alternative would entail a commitment of land within the 200 Areas over the long
term. The 17 hectares (42 acres) of land encompassing the existing 18 tank farms and six sets of cribs
and trenches (ditches) (i.e., B Cribs, BX Trenches, BY Cribs, T Cribs and Trenches, TX Trenches, and
TY Cribs) would be indefinitely committed to waste management use following the DOE 100-year
administrative control period, as no tank waste would be retrieved, treated, or disposed of under this
alternative.

The No Action Alternative would require that geologic material be excavated from the 926.3-hectare
(2,289-acre) Borrow Area C for use in activities such as tank stabilization and WTP closure. The amount
of material required would necessitate the development of 2 hectares (5 acres) of Borrow Area C. Borrow
Area C has been designated Conservation (Mining) and its use for this purpose would be consistent with
the Hanford land use plan established in accordance with the Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement (Hanford Comprehensive Land-Use Plan EIS), including the
recent supplement analysis (DOE 1999, 2008) and Records of Decision (RODs) (64 FR 61615,
73 FR 55824).

41.1.1.2 Visual Resources

Implementation of the No Action Alternative would not result in new construction within the 200 Areas.
Accordingly, the industrial appearance of the 200-East and 200-West Areas from State Route 240 and
nearby higher elevations (i.e., Gable Mountain, Gable Butte, and Rattlesnake Mountain) would remain
unchanged, as would the U.S. Bureau of Land Management (BLM) Visual Resource Management
Class IV rating.

As noted above, 2 hectares (5 acres) of Borrow Area C would be excavated in connection with the
No Action Alternative. Although development would not dominate the view from State Route 240 or
nearby higher elevations, it would attract the attention of the viewer. Thus, the BLM visual resource
management rating of Borrow Area C and the vicinity would change from Class Il to Class IlI.

41.1.2 Alternative 2A: Existing WTP Vitrification; No Closure
41121 Land Use

In addition to completing the WTP, a number of new facilities would be constructed under this
alternative, as listed in Table 4-1. All of these facilities would be located either within or immediately
adjacent to the 200-East or 200-West Area. In all cases, they would be located within the 5,064-hectare
(12,513-acre) area of the 200 Area Plateau designated Industrial-Exclusive. In total, new facilities would
occupy 32.3 hectares (79.9 acres), all but 3.2 hectares (8 acres) of which would be located within or
adjacent to the 200-East Area (see Figures 4-1 and 4-2). Thus, about 0.6 percent of the land within the
Industrial-Exclusive land area would be affected. During operations, impacts on land use would be
minimal, as all activities would take place within the Industrial-Exclusive area.
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Implementation of this alternative would entail a commitment of land within the Industrial-Exclusive land
use zone over the long term. In addition to the 32.3 hectares (79.9 acres) of land that would be required
for new facilities and infrastructure, 17 hectares (42 acres) of the land encompassing the existing 18 tank
farms (including the six sets of cribs and trenches [ditches]) would be indefinitely committed to waste
management use following the DOE 100-year administrative control period, as no SST system closure
would take place under this alternative. Taken together, this would entail a total land commitment of
49.4 hectares (122 acres), or 1 percent of the area designated as Industrial-Exclusive.

Alternative 2A would require that geologic material be excavated from Borrow Area C for use in
activities associated with new construction, tank waste disposal activities, and tank stabilization. The
amount of material required would necessitate the development of 27.5 hectares (68 acres), or 3 percent
of the area. Borrow Area C has been designated Conservation (Mining) and its use for this purpose
would be consistent with the Hanford land use plan established in accordance with the Hanford
Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008) and RODs
(64 FR 61615, 73 FR 55824).

41.1.2.2 Visual Resources

As all construction and operational activities associated with this alternative would occur either within or
immediately adjacent to the 200-East and 200-West Areas, which are already developed as industrial
sites, there would be little change in their overall visual character. There would be a negligible impact on
the view from State Route 240, as the changes in the 200-East Area would not be visible from the
roadway, and the only change in the 200-West Area would be construction of an underground transfer
line. The views from nearby higher elevations (i.e., Gable Mountain, Gable Butte, and Rattlesnake
Mountain), which are important to American Indians with cultural ties to Hanford, would also remain
largely unchanged. Further, the overall BLM Visual Resource Management Class IV rating of the
200 Areas would not change under this alternative.

As noted above, 27.5 hectares (68 acres) of Borrow Area C would be excavated in connection with this
alternative. Development of Borrow Area C would be readily visible from State Route 240 and
Rattlesnake Mountain and would result in the BLM visual resource management rating changing from
Class 1l to IV. Upon completion of work under this alternative, excavations in Borrow Area C would be
recontoured and revegetated, thereby lessening the visual impact.

41.1.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure
41131 Land Use

In addition to completing the WTP with expanded low-activity waste (LAW) vitrification capacity, a
number of new facilities would be constructed under this alternative, as listed in Table 4-1. The 18 tank
farms and six sets of cribs and trenches (ditches) would also be covered by modified Resource
Conservation and Recovery Act (RCRA) Subtitle C landfill barriers (see Chapter 2, Section 2.5.2.2.2).
All of these facilities would be located either within or immediately adjacent to the 200-East or 200-West
Area and would be within the area designated as Industrial-Exclusive. In total, new facilities would
occupy 16.2 hectares (40 acres)—12.5 hectares (30.9 acres) in or adjacent to the 200-East Area and
3.7 hectares (9.1 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, about 0.3 percent of the
land within the Industrial-Exclusive area would be affected. During the operational and closure phases of
the project, impacts on land use would be minimal, as all activities would take place within the Industrial-
Exclusive area.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 16.2 hectares (40 acres) of land that would be committed to new
facilities and infrastructure, an additional 84.2 hectares (208 acres) of land encompassed by the
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boundaries of the five modified RCRA Subtitle C barriers would be indefinitely committed to waste
management use following the DOE 100-year postclosure care period. Taken together, this would entail
a total land commitment of 100 hectares (248 acres), or 2 percent of the area designated as Industrial-
Exclusive.

Alternative 2B would require that geologic material be excavated from Borrow Area C for use in
activities associated with construction of new facilities, disposal of tank waste, and placement of the
modified RCRA Subtitle C barriers. The amount of material required would necessitate the development
of 94.7 hectares (234 acres), or about 10 percent of the area. Although development of Borrow Area C
would represent a change in the current land use, it has been designated Conservation (Mining) and its use
for this purpose would be consistent with the Hanford land use plan established in accordance with the
Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008) and
RODs (64 FR 61615, 73 FR 55824).

41.1.3.2 Visual Resources

In general, impacts on visual resources would be similar to those described in Section 4.1.1.2.2 under
Alternative 2A; however, as part of landfill closure, containment structures would be built over the
BX and SX tank farms in the 200-East and 200-West Areas to support removal of the upper 4.6 meters
(15 feet) of contaminated soil. Upon completion of activities in these tank farms, both structures would
be removed. Closure would also result in the tank farms being covered with modified RCRA Subtitle C
barriers. The 200-East Area containment structure and closure barriers would be visible only from nearby
higher elevations, while the 200-West Area containment structure and closure barriers would be visible
from State Route 240 and nearby higher elevations. However, as the 200 Areas are currently industrial
sites, the BLM Visual Resource Management Class 1V rating would not change under this alternative.

Under this alternative, 94.7 hectares (234 acres) of Borrow Area C would be excavated. Development of
Borrow Area C would be readily visible from State Route 240 and Rattlesnake Mountain and would
result in the BLM visual resource management rating changing from Class Il to 1\VV. Upon completion of
work under this alternative, excavations in Borrow Area C would be recontoured and revegetated, thereby
lessening the visual impact.

41.14 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

41141 Land Use

In addition to completing the WTP, a number of new facilities would be constructed under this alternative
as listed in Table 4-1. Also, a modified RCRA Subtitle C landfill barrier would be constructed over all
18 tank farms and six sets of cribs and trenches (ditches) (see Chapter 2, Section 2.5.2.3.1). Similar to the
previously described alternatives, all facilities would be located within or adjacent to the 200-East and
200-West Areas and would be within the area designated as Industrial-Exclusive. In total, new facilities
would occupy 17.4 hectares (43 acres)—13.2 hectares (32.7 acres) in or adjacent to the 200-East Area and
4.2 hectares (10.3 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, about 0.3 percent of the
land within the Industrial-Exclusive area would be affected. As all activities would take place within the
Industrial-Exclusive area and only a small part of the area would be affected, impacts of this alternative
on land use would be minimal.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 17.4 hectares (43 acres) of land that would be committed to new
facilities and infrastructure, an additional 84.2 hectares (208 acres) of land encompassed by the
boundaries of the five modified RCRA Subtitle C barriers would be indefinitely committed to waste
management use following the DOE 100-year postclosure care period. Taken together, this would entail
a total land commitment of 102 hectares (251 acres), or 2 percent of the area designated as Industrial-
Exclusive.
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Under this alternative, it would be necessary to supply geologic material from Borrow Area C for the
construction of facilities, the disposal of tank waste, and the placement of the modified RCRA Subtitle C
barriers. In total, 101 hectares (249 acres), or about 11 percent of the land within Borrow Area C would
be excavated. Borrow Area C has been designated Conservation (Mining) and its use for this purpose
would be consistent with the Hanford land use plan established in accordance with the Hanford
Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008) and RODs
(64 FR 61615, 73 FR 55824).

41.1.4.2 Visual Resources

Impacts on visual resources would be similar to those described in Section 4.1.1.3.2 under Alternative 2B.
Construction, operations, and closure activities associated with this alternative would not greatly change
the industrial nature of the view from State Route 240 or nearby higher elevations. Thus, the BLM Visual
Resource Management Class IV rating for the 200 Areas would not change. Although an additional
6.1 hectares (15 acres) of land would be disturbed within Borrow Area C under this alternative, the visual
impacts of developing the site would be similar to those described under Alternative 2B.

4115 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

41151 Land Use

Under this alternative, new facilities would be similar to those under Alternative 3A, except that Cast
Stone Facilities would be built instead of Bulk Vitrification Facilities (see Table 4-1 and Chapter 2,
Section 2.5.2.3.2). Similar to the previously described alternatives, all facilities would be located within
or adjacent to the 200-East and 200-West Areas and would be within the area designated as Industrial-
Exclusive. In total, new facilities under this alternative would occupy 18.3 hectares (45.2 acres)—
13.7 hectares (33.8 acres) in or adjacent to the 200-East Area and 4.6 hectares (11.4 acres) in the
200-West Area (see Figures4-1 and 4-2). Thus, about 0.4 percent of the land within the
Industrial-Exclusive area would be affected.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 18.3 hectares (45.2 acres) of land that would be committed to new
facilities and infrastructure, an additional 84.2 hectares (208 acres) encompassed by the boundaries of the
five modified RCRA Subtitle C barriers would be indefinitely committed to waste management use
following the DOE 100-year postclosure care period. Taken together, this would entail a total land
commitment of 102 hectares (253 acres), or 2 percent of the area designated Industrial-Exclusive.

Under Alternative 3B, 93.5 hectares (231 acres), or about 10 percent of Borrow Area C, would be
excavated to supply the geologic material needed for new facilities’ construction, tank waste disposal
activities, and placement of the modified RCRA Subtitle C barriers. Although development of Borrow
Area C would represent a change in the current land use, it has been designated as Conservation (Mining);
thus, its use as a borrow pit would be consistent with the Hanford land use plan established in accordance
with the Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008)
and RODs (64 FR 61615, 73 FR 55824).

41152 Visual Resources

Impacts on visual resources would be similar to those described in Section4.1.1.4.2 under
Alternative 3A.  Construction, operations, deactivation, and closure activities associated with this
alternative would not greatly change the industrial nature of the view from State Route 240 or nearby
higher elevations. Thus, the BLM Visual Resource Management Class IV rating for the 200 Areas would
not change. Although the land requirement in Borrow Area C would be slightly less (e.g., 1.2 hectares
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[3 acres]) under Alternative 3B, visual impacts generally would be similar to those described under
Alternative 3A.

4.1.1.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

41.1.6.1 Land Use

Under this alternative, new facilities would be similar to those under Alternative 3A, except that Steam
Reforming Facilities would be built instead of Bulk Vitrification Facilities (see Table 4-1 and Chapter 2,
Section 2.5.2.3.3). All facilities would be located within or adjacent to the 200-East and 200-West Areas
and would be within the area designated as Industrial-Exclusive. In total, new facilities under this
alternative would occupy 18.2 hectares (45 acres)—13.9 hectares (34.3 acres) in or adjacent to the
200-East Area and 4.3 hectares (10.7 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, about
0.4 percent of the land within the Industrial-Exclusive area would be affected.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 18.2 hectares (45 acres) of land that would be committed to new
facilities and infrastructure, an additional 84.2 hectares (208 acres) encompassed by the boundaries of the
five modified RCRA Subtitle C barriers would be indefinitely committed to waste management use
following the DOE 100-year postclosure care period. Taken together, this would entail a total land
commitment of 102 hectares (253 acres), or 2 percent of the area designated as Industrial-Exclusive.

Alternative 3C would require that geologic material be excavated from Borrow Area C for use in
activities associated with construction of new facilities, disposal of tank waste, and placement of the
modified RCRA Subtitle C barriers. The amount of material required would necessitate the development
of 93.9 hectares (232 acres), or about 10 percent of the area. Borrow Area C has been designated
Conservation (Mining) and its use for this purpose would be consistent with the Hanford land use plan
established in accordance with the Hanford Comprehensive Land-Use Plan EIS and recent supplement
analysis (DOE 1999, 2008) and RODs (64 FR 61615, 73 FR 55824).

41.1.6.2 Visual Resources

Impacts on visual resources would be similar to those described in Section4.1.1.4.2 under
Alternative 3A.  Construction, operations, deactivation, and closure activities associated with this
alternative would not greatly change the industrial nature of the view from State Route 240 or nearby
higher elevations. Thus, the BLM Visual Resource Management Class IV rating for the 200 Areas would
not change. Since nearly the same amount of geologic material would be required under Alternative 3C
(93.9 hectares [232 acres]) as under Alternative 2B (94.7 hectares [234 acres]), visual impacts would be
similar to those described for Alternative 2B.

4117 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies,
Selective Clean Closure/Landfill Closure

41.1.7.1 Land Use

In addition to completing the WTP, a number of new facilities would be constructed under this alternative
as listed in Table 4-1. Additionally, modified RCRA Subtitle C landfill barriers would be placed over the
10 tank farms that would not be clean-closed and six sets of cribs and trenches (ditches) (see Chapter 2,
Section 2.5.2.4). Similar to the previously described alternatives, all facilities would be located within or
adjacent to the 200-East and 200-West Areas and would be within the area designated as Industrial-
Exclusive. In total, new facilities under this alternative would occupy 17.8 hectares (44.1 acres)—
13.7 hectares (33.8 acres) in or adjacent to the 200-East Area and 4.2 hectares (10.3 acres) in the
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200-West Area (see Figures 4-1 and 4-2). Thus, about 0.4 percent of the land within the Industrial-
Exclusive land use designation would be affected. This loss would be slightly offset by the clean closure
of the BX and SX tank farms, which would be potentially available for future use consistent with the
Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008) and
RODs (64 FR 61615, 73 FR 55824). As all activities would take place within the dedicated Industrial-
Exclusive area and only a small part of the area would be affected, impacts of this alternative on land use
would be minimal.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 17.8 hectares (44.1 acres) of land that would be committed to new
facilities and infrastructure, an additional 60.7 hectares (150 acres) of land encompassed by the
boundaries of the modified RCRA Subtitle C barriers would be indefinitely committed to waste
management use following the DOE 100-year postclosure care period. Taken together, this would entail
a total land commitment of 78.5 hectares (194 acres), or about 1.6 percent of the area designated as
Industrial-Exclusive.

Alternative 4 would require that geologic material be excavated from Borrow Area C for use in activities
associated with construction of new facilities, disposal of tank waste, clean closure of the BX and SX tank
farms, and placement of the modified RCRA Subtitle C barriers. The amount of material required would
necessitate the development of 102 hectares (252 acres), or 11 percent of the area. Although development
of Borrow Area C would represent a change in the current land use, it has been designated Conservation
(Mining) and its use for this purpose would be consistent with the Hanford land use plan established in
accordance with the Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis
(DOE 1999, 2008) and RODs (64 FR 61615, 73 FR 55824).

41.1.7.2 Visual Resources

Impacts on visual resources would be similar to those described in Section 4.1.1.3.2 under Alternative 2B.
Construction, operations, deactivation, and closure activities associated with this alternative would not
greatly change the industrial nature of the view from State Route 240 or nearby higher elevations. Thus,
the BLM Visual Resource Management Class IV rating for the 200 Areas would not change. Although
an additional 7.3 hectares (18 acres) of land would be disturbed within Borrow Area C under this
alternative, visual impacts also would be similar to those described under Alternative 3A.

4.1.1.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

41.18.1 Land Use

In addition to completing the WTP, a number of new facilities would be constructed under this
alternative, as listed in Table 4-1. Additionally, Hanford landfill barriers would be placed over all
18 tank farms and six sets of cribs and trenches (ditches) (see Chapter 2, Section 2.5.2.5). Similar to the
previously described alternatives, all facilities would be located within or adjacent to the 200-East and
200-West Areas and would be within the area designated as Industrial-Exclusive. In total, new facilities
would occupy 20.2 hectares (49.9 acres)—16 hectares (39.6 acres) in or adjacent to the 200-East Area and
4.2 hectares (10.3 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, about 0.4 percent of the
land within the Industrial-Exclusive area would be affected. During the operational and closure phases of
the project, impacts on land use would be minimal, as all activities would take place within the Industrial-
Exclusive area.

Implementation of this alternative would entail a commitment of land designated as Industrial-Exclusive
over the long term. In addition to the 20.2 hectares (49.9 acres) of land that would be committed to new
facilities and infrastructure, an additional 84.2 hectares (208 acres) of land encompassed by the
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boundaries of the five Hanford barriers would be indefinitely committed to waste management use
following the DOE 100-year postclosure care period. Taken together, this would entail a total land
commitment of 104 hectares (258 acres), or 2.1 percent of the area designated as Industrial-Exclusive.

This alternative would require that geologic material be excavated from Borrow Area C for use in
activities associated with construction of new facilities, disposal of tank waste, and placement of the
Hanford barriers. The amount of material required would necessitate the development of 118 hectares
(291 acres), or about 13 percent of the area. Borrow Area C has been designated Conservation (Mining)
and its use for this purpose would be in consistent with the Hanford land use plan established in
accordance with the Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis
(DOE 1999, 2008) and RODs (64 FR 61615, 73 FR 55824).

41.1.8.2 Visual Resources

Impacts on visual resources would be similar to those described in Section 4.1.1.3.2 under Alternative 2B.
Construction, operations, deactivation, and closure activities associated with this alternative would not
greatly change the industrial nature of the view from State Route 240 or nearby higher elevations. Thus,
the BLM Visual Resource Management Class IV rating for the 200 Areas would not change.

Under this alternative, 118 hectares (291 acres) of Borrow Area C would be excavated. Development of
Borrow Area C would be readily visible from State Route 240 and Rattlesnake Mountain and would
result in the BLM visual resource management rating changing from Class Il to 1. Upon completion of
work under this alternative, excavations in the Borrow Area C would be recontoured and revegetated,
thereby lessening the visual impact.

4.1.1.9 Alternative 6A: All Vitrification/No Separations; Clean Closure
41.19.1 Land Use
411911 Base Case

In addition to completing the WTP with expanded high-level radioactive waste (HLW) vitrification
capacity, a number of new facilities would be constructed under this alternative as listed in Table 4-1.
All of these facilities would be located within or adjacent to the 200-East Area and within the existing
boundaries of the 200-West Area. Although most facilities would be located within the area designated
as Industrial-Exclusive, a portion of the area needed for immobilized high-level radioactive waste
(IHLW) Interim Storage Modules (i.e., 86.2 hectares [213 acres]) would be located outside of this area to
the east. These facilities have been located in this area to facilitate movement of IHLW on site. In total,
new facilities would occupy 210 hectares (519 acres)—207 hectares (511 acres) within or adjacent to the
200-East Area (both to the east and west) and 3.2 hectares (8 acres) in the 200-West Area (see
Figures 4-1 and 4-2). Not including the land located outside of the Industrial-Exclusive area needed for
the IHLW Interim Storage Modules, about 2.4 percent of the Industrial-Exclusive area would be affected
under this alternative.

Although clean closure would permit unrestricted use of the tank farm sites, a 25.4-hectare (62.7-acre)
modified RCRA Subtitle C landfill barrier would be placed over the six sets of cribs and trenches
(ditches). Taken together with the land required for facility construction, this would entail a total land
commitment of 236 hectares (582 acres), or about 4.7 percent of the area designated as
Industrial-Exclusive. Actions taken under this alternative would not result in a change in the designation
of the 200 Areas from Industrial-Exclusive. It is possible that the remediated tank farm areas could be
used for construction of the HLW Debris Storage Facilities required under this alternative with the
balance of these facilities constructed in the area just to the west of the 200-East Area; however, the land
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values provided above assume these facilities would all be built between the 200-East and 200-West
Areas.

To supply geologic material for use in activities associated with construction of new facilities, clean
closure of the tank farms, disposal of tank waste, and placement of the modified RCRA Subtitle C landfill
barrier, it would be necessary to excavate 494 hectares (1,220 acres) of Borrow Area C. This level of
development would represent about 53 percent of Borrow Area C. Borrow Area C has been designated
Conservation (Mining) and its use for this purpose would be consistent with the Hanford land use plan
established in accordance with the Hanford Comprehensive Land-Use Plan EIS and recent supplement
analysis (DOE 1999, 2008) and RODs (64 FR 61615, 73 FR 55824).

4.1.1.9.1.2 Option Case

Impacts on land use would generally be similar to those described for Alternative 6A, Base Case.
However, under the Option Case a modified RCRA Subtitle C landfill barrier would not be used to cover
the six sets of cribs and trenches (ditches) since they would be removed and their deep plumes
remediated. Thus, compared to the Base Case, an additional 25.4 hectares (62.7 acres) of land would
become available for alternative uses in the future within the 200 Areas, or a total land commitment of
210 hectares (519 acres) under the option case (i.e., 41 percent of the area designated as Industrial-
Exclusive). However, remediation of the deep plumes would necessitate the use of more fill material.
Thus, it would be necessary to excavate more geologic material from Borrow Area C; specifically,
571 hectares (1,410 acres), or about 62 percent of the area would have to be developed.

41.19.2 Visual Resources
41.1.9.21 Base Case

As noted in Section 4.1.1.9.1.1, 210 hectares (519 acres) of land would be converted to industrial use
under this alternative, with all but 3.2 hectares (8 acres) in or adjacent to the 200-East Area. Thus,
although the overall appearance of the 200-West Area would not noticeably change, that of the 200-East
Area and vicinity would. In terms of size, the most noticeable aboveground structures would be the HLW
Debris Storage Facilities (52.2 hectares [129 acres]) and IHLW Interim Storage Modules (89.4 hectares
[221 acres]), which would be located just to the west and east of the 200-East Area, respectively. These
facilities would noticeably add to the overall industrial nature of the 200 Areas and would be visible from
nearby higher elevations. The viewscape from these higher elevations is important to American Indians
with cultural ties to Hanford. Closure activities would involve constructing containment structures over
the tank farms. Structures within the 200-West Area would be visible from State Route 240 and nearby
higher elevations, while those within and adjacent to the 200-East Area would be visible only from higher
elevations. Containment structures would be removed upon completion of clean closure activities.
Although there would be an overall increase in the industrial appearance of the 200 Areas, the BLM
Visual Resource Management Class IV rating would not change.

As noted above, 494 hectares (1,220 acres) of Borrow Area C would be excavated in connection with this
alternative. Development of Borrow Area C would be readily visible from State Route 240 and
Rattlesnake Mountain and would result in the BLM visual resource management rating changing from
Class Il to IV. Upon completion of work under this alternative, excavations in Borrow Area C would be
recontoured and revegetated, thereby lessening the visual impact.

4.1.1.9.2.2 Option Case

Impacts on visual resources under the Option Case would be similar to those discussed above for the Base
Case. Although land occupied by the cribs and trenches (ditches) would be available for alternative uses
in the future, following their removal and remediation, the overall appearance of the 200 Areas from State
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Route 240 or nearby higher elevations would not change significantly; the BLM Visual Resource
Management Class IV rating would not change.

Remediation of the deep plumes associated with the cribs and trenches (ditches) under this case would
result in the excavation of an additional 76.5 hectares (189 acres) of Borrow Area C compared with the
Base Case. This excavation would further impact the view of the area from State Route 240 and nearby
higher elevations, resulting in a BLM visual resource management rating change from Class Il to
Class IV (as is the situation for the Base Case). Similar to the Base Case, excavations in Borrow Area C
would be recontoured and revegetated upon completion of work associated with this alternative.

4.1.1.10 Alternative 6B: All Vitrification with Separations; Clean Closure
41.1.10.1 Land Use
4.1.1.10.1.1 Base Case

In addition to completing the WTP with expanded LAW vitrification capacity, a number of new facilities
would be constructed under this alternative, as listed in Table 4-1. As is the case under Alternative 5 (see
Section 4.1.1.8.1), all facilities would be located within or adjacent to the 200-East and 200-West Areas
and would be within the area designated as Industrial-Exclusive. In total, new facilities would occupy
117 hectares (288 acres)—113 hectares (279 acres) in or adjacent to the 200-East Area and 3.7 hectares
(9.1 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, about 2.3 percent of the land within
the Industrial-Exclusive land use zone would be affected. During operations, impacts on land use would
be minimal, as all activities would take place within the dedicated Industrial-Exclusive area.

Although clean closure would permit unrestricted use of the tank farm sites, the six sets of cribs and
trenches [ditches] would still have a 25.4-hectare (62.7-acre) modified RCRA Subtitle C landfill barrier
placed over them. Taken together with the land required for facility construction, this would entail a total
land commitment of 142 hectares (351 acres), or 2.8 percent of the land designated as Industrial-
Exclusive. Actions taken under this alternative would not result in a change in the designation of the
200 Areas from Industrial-Exclusive. It is possible that the remediated tank farm areas could be used for
construction of the HLW Debris Storage Facilities required under this alternative with the balance of
these facilities constructed in the area just to the west of the 200-East Area; however, the land values
provided above assume these facilities would all be built between the 200-East and 200-West Areas.

This alternative would require that geologic material be excavated from Borrow Area C for use in
activities associated with new facility construction, clean closure of the tank farms, and placement of the
modified RCRA Subtitle C landfill barrier. The amount of material required would necessitate the
development of 239 hectares (591 acres), or about 26 percent of the area. Although development of
Borrow Area C would represent a change in the current land use, it has been designated Conservation
(Mining) and its use for this purpose would be consistent with the Hanford land use plan established in
accordance with the Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis
(DOE 1999, 2008) and RODs (64 FR 61615, 73 FR 55824).

4.1.1.10.1.2 Option Case

Impacts on land use would generally be similar to those described above for Alternative 6B, Base Case
(see Section 4.1.1.10.1.1). However, under the Option Case a modified RCRA Subtitle C landfill barrier
would not be used to cover the six sets of cribs and trenches (ditches) since they would be removed and
their deep plumes remediated. Thus, compared with the Base Case, an additional 25.4 hectares
(62.7 acres) of land within the 200 Areas would become available for alternative uses in the future, or a
total land commitment of 117 hectares (288 acres) under the option case (i.e., 2.3 percent of the area
designated as Industrial-Exclusive). However, remediation of the deep plumes would necessitate the use
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of more geologic material. Thus, the size of the excavated area within Borrow Area C would increase to
316 hectares (780 acres), or about 34 percent of the area, as compared to 239 hectares (591 acres) under
the Base Case.

4,1.1.10.2  Visual Resources
4.1.1.10.2.1 Base Case

Impacts on visual resources would be similar to, but less than, those described in Section 4.1.1.9.2.1 for
Alternative 6A, Base Case. This is because about one half as much land within the 200 Areas would be
converted to industrial use under this alternative. Although there would be an overall increase in the
industrial appearance of the 200 Areas as a result of actions taken under this case, the BLM Visual
Resource Management Class 1V rating would not change.

As noted above, 239 hectares (591 acres) of Borrow Area C would be excavated in connection with this
alternative. Development of Borrow Area C would be readily visible from State Route 240 and
Rattlesnake Mountain and would result in the BLM visual resource management rating changing from
Class Il to IV. Upon completion of work under this alternative, excavations in Borrow Area C would be
recontoured and revegetated, thereby lessening the visual impact.

4.1.1.10.2.2 Option Case

Impacts on visual resources under the Option Case would be similar to those discussed above for the Base
Case. Although land occupied by the cribs and trenches (ditches) would be available for alternative uses
in the future, following their removal and remediation, the overall appearance of the 200 Areas from State
Route 240 or nearby higher elevations would not change significantly; the BLM Visual Resource
Management Class IV rating would not change.

Remediation of the deep plumes associated with the cribs and trenches (ditches) under this case would
result in the excavation of an additional 76.5 hectares (189 acres) within Borrow Area C compared with
the Base Case. This excavation would further impact the view of the area from State Route 240 and
nearby higher elevations, resulting in a BLM visual resource management rating change from Class Il to
Class 1V (as is the situation for the Base Case). Upon completion of work associated with the Option
Case, excavations in Borrow Area C would be recontoured and revegetated.

41.1.11 Alternative 6C: All Vitrification with Separations; Landfill Closure
411111 Land Use

In addition to completing the WTP with expanded HLW vitrification capacity, a number of new facilities
would be constructed under this alternative, as listed in Table 4-1. All of these facilities would be located
within or adjacent to the 200-East Area and within the existing boundaries of the 200-West Area. In all
cases, facilities would be located within area designated as Industrial-Exclusive. In total, new facilities
would occupy 61.1 hectares (151 acres)—57.5 hectares (142 acres) within or adjacent to the 200-East
Area and 3.7 hectares (9.1 acres) in the 200-West Area (see Figures 4-1 and 4-2). Thus, 1.2 percent of
the land within the Industrial-Exclusive land use designation would be affected. Implementation of this
alternative would entail a commitment of land within the Industrial-Exclusive area over the long term. In
addition to the 61.1 hectares (151 acres) of land that would be committed to new facilities and
infrastructure, an additional 84.2 hectares (208 acres) of land encompassed by the boundaries of the five
modified RCRA Subtitle C barriers would be indefinitely committed to waste management use. Taken
together, this would entail a total land commitment of 145 hectares (359 acres), or about 2.9 percent of
the Industrial-Exclusive area. Actions taken under this alternative would not result in a change in the
200 Areas’ Industrial-Exclusive designation. It is possible that the remediated tank farms could be used
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for construction of the HLW Debris Storage Facilities required under this alternative, with the balance of
these facilities constructed in the area just to the west of the 200-East Area; however, the land values
provided above assume these facilities would all be built between the 200-East and 200-West Areas.

Alternative 6C would require that geologic material be excavated from Borrow Area C for use in
activities associated with new facility construction, closure of the BX and SX tank farms, and placement
of a modified RCRA Subtitle C landfill barrier over the 18 tank farms and six sets of cribs and trenches
(ditches). The amount of material required would necessitate the development of 104 hectares
(257 acres), or about 11 percent of the area. Borrow Area C has been designated Conservation (Mining)
and its use for this purpose would be consistent with the Hanford land use plan established in accordance
with the Hanford Comprehensive Land-Use Plan EIS and recent supplement analysis (DOE 1999, 2008)
and RODs (64 FR 61615, 73 FR 55824).

41.1.11.2 Visual Resources

As noted above, 61.1 hectares (151 acres) of land would be converted to industrial use under this
alternative, with all but 3.7 hectares (9.1 acres) in or adjacent to the 200-East Area. Thus, the overall
appearance of the 200-East Area and vicinity would change, but that of the 200-West Area would not. In
terms of size, the most noticeable aboveground structures would be the IHLW Interim Storage Modules
(44.9 hectares [111 acres]). These facilities would add to the overall industrial nature of the 200-East
Area and would be visible from nearby higher elevations. The viewscape from these higher elevations is
important to American Indians with cultural ties to Hanford. Closure activities would involve
constructing containment structures over the tank farms. Structures within the 200-West Area would be
visible from State Route 240 and nearby higher elevations, while those within and adjacent to the
200-East Area would be visible only from higher elevations. Containment structures would be removed
upon completion of clean closure activities. Although there would be an overall increase in the industrial
appearance of the 200 Areas, the BLM Visual Resource Management Class 1V rating would not change.

As noted above, 104 hectares (257 acres) of Borrow Area C would be excavated in connection with this
alternative. Development of Borrow Area C would be readily visible from State Route 240 and
Rattlesnake Mountain and would result in the BLM visual resource management rating changing from
Class Il to IV. Upon completion of work under this alternative, excavations in Borrow Area C would be
recontoured and revegetated, thereby lessening the visual impact.

4.1.2 Infrastructure

This subsection presents the potential impacts of the Tank Closure alternatives on key utility
infrastructure resources including projected activity demands for electricity, fuel, and water over the
timeframe considered for each alternative. For the purposes of analysis, project timeframes for each
alternative include the active project phase (during which construction, operations, deactivation, and
closure activities are assumed to be ongoing) and extend through the 100-year administrative control,
institutional control, or postclosure care period, as applicable. Total and peak annual utility infrastructure
requirements are projected for each Tank Closure alternative as well as for component project phases
(e.g., construction, operations, deactivation, and closure, as applicable).

Assumptions for electricity demand include power to operate portable demolition equipment, work area
lighting, and other items as part of facility construction as well as power to meet the much larger demands
of operational facilities. During construction, deactivation, and closure, electrical power may be provided
either via direct service connections and temporary connections, or via portable diesel- or gasoline-fired
generators, especially in outlying portions of the 200 Areas. The projections include fuel consumption to
power fuel-fired generators and heavy and mobile equipment to support all project phases under each
alternative. It has been assumed for the purposes of analysis that liquid fuels are not capacity-limiting
resources, as supplies would be replenished from offsite sources to support each alternative and provided
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at the point of use on an as-needed basis. Facility operations would consume liquid fuels primarily to
produce steam and hot water for facility processes, to provide space heating, and, to a lesser degree, to
operate backup generators. In particular, the WTP steam plant would utilize diesel fuel for the production
of high pressure steam as part of the waste vitrification processes.

Water would be required during construction for soil compaction, dust control, and possibly for work
surface and equipment washdown. Standard construction practices dictate that, at least initially,
construction water would be trucked to construction locations on an as-needed basis for these uses until
water supply and wastewater treatment utilities are in place. Concrete and grout would be produced in
onsite batch plants, which would require large volumes of water. By comparison, relatively little water
would be required to meet the potable and sanitary needs of the construction workforce. During
operations, water would be required to support process makeup requirements and facility cooling, as well
as the potable and sanitary needs of the operations workforce and other uses. To stabilize and partially
decontaminate waste treatment, retrieval, and disposal facilities, water would also be used during facility
deactivation activities, but this requirement would be relatively small compared to operational and
construction demands and for many closure activities, including construction of surface barriers.

Hanford’s site utility infrastructure is described in Chapter 3, Section 3.2.2. Table 4-2 summarizes the
projected utility infrastructure resource requirements under the Tank Closure alternatives. Projected
demands for key utility infrastructure resources and impacts on the respective utility systems from
implementation of each of the Tank Closure alternatives are further discussed in the following sections.

Table 4-2. Tank Closure Alternatives — Summary of Utility Infrastructure Requirements

Electricity Diesel Fuel2 Gasoline Water
Alternative | Activity Phase | (M megawatt-hours) (M liters) (M liters) (M liters)
Construction 0.11 29.5 2.96 3,270
Operations 0.000000015 5.93 0.0 0.0
1 DeactivationP 0.0104 0.47 1.65 29.5
Closure N/A N/A N/A N/A
TotalC 0.12 359 461 3,300
Peak (Year) 0.035 (2008) 11.8 (2008) 1.0 (2008) 1,090 (2008)
Construction 0.90 338 458 32,800
Operations 34.2 4,380 160 170,000
A Deactivation 0.48 227 12.6 5,150
Closure 0.0 1.89 0.005 29.3
TotalC 35.6 4,950 218 208,000
Peak (Year) 0.56 (2078-2079) 112 (2078-2079) 5.33 (2023-2025) 3,720 (2065-2067)
Construction 0.55 177 30.3 13,200
Operations 15.9 3,480 107 70,600
28 Deactivation 1.42 194 4,78 1,870
Closure 0.022 185 14,5 677
Total® 17.9 4,040 156 86,300
Peak (Year) 1.16 (2040) 271 (2040) 8.18 (2040) 3,560 (2040)
Construction 0.48 174 29.0 13,200
Operations 12.1 1,390 66.0 60,500
3A Deactivation 1.48 114 6.40 2,590
Closure 0.022 185 145 677
TotalC 14.1 1,860 116 77,000
Peak (Year) 0.78 (2040) 80.8 (2035-2036) 5.03 (2035-2036) 2,180 (2035-2036)
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Table 4-2. Tank Closure Alternatives — Summary of Utility Infrastructure Requirements

(continued)

Electricity Diesel Fuel2 Gasoline Water
Alternative | Activity Phase | (M megawatt-hours) (M liters) (M liters) (M liters)
Construction 0.48 170 28.7 13,200
Operations 10.8 1,400 66.0 60,600
38 Deactivation 0.84 114 6.40 2,590
Closure 0.022 185 14,5 677
TotalC 12.1 1,860 116 77,000
Peak (Year) 0.47 (2035-2038) 81.2 (2035-2036) 5.03 (2035-2036) 2,180 (2035-2036)
Construction 0.49 175 29.5 13,200
Operations 18.7 1,500 66.0 60,900
3c Deactivation 0.89 114 6.40 2,610
Closure 0.022 185 145 677
Total® 20.1 1,980 116 77,300
Peak (Year) 0.83 (2035-2038) 86.1 (2035-2036) 5.03 (2035-2036) 2,190 (2035-2036)
Construction 0.49 183 28.4 13,200
Operations 12.6 1,560 71.0 65,800
4 Deactivation 0.84 114 5.81 2,590
Closure 0.88 190 27.9 655
TotalC 14.8 2,050 133 82,200
Peak (Year) 0.55 (2038-2039) 76.2 (2038-2039) 10.9 (2043) 2,180 (2020-2021)
Construction 0.50 174 29.1 13,200
Operations 10.5 3,550 68.9 76,000
5 Deactivation 1.14 114 6.26 2,610
Closure 0.025 268 19.2 760
TotalC 12.2 4,110 124 92,500
Peak (Year) 0.62 (2024-2025) 229 (2029-2032) 5.89 (2029-2032) 3,800 (2029-2032)
Construction 1.80 671 77.6 28,600
Operations 175 21,300 598 597,000
6A, Deactivation 6.0 718 22.2 17,300
Base Case | Closure 3.28 400 25.6 1,150
TotalC 186 23,100 723 644,000
Peak (Year) 1.94 (2138) 234 (2138) 8.95 (2149-2150) 6,580 (2138)
Construction 1.80 671 77.6 28,600
Operations 175 21,300 598 597,000
ogﬁén Deactivation 6.0 718 222 17,300
Case Closure 5.38 501 22.0 1,350
TotalC 188 23,200 720 644,000
Peak (Year) 1.97 (2078) 237 (2078) 7.54 (2163) 6,580 (2138)
Construction 0.58 206 38.6 13,300
Operations 16.3 3,560 146 76,200
6B, Deactivation 1.43 196 5.05 1,910
Base Case | Closure 2.85 400 25.6 1,150
TotalC 21.1 4,360 216 92,600
Peak (Year) 1.24 (2040) 255 (2040) 6.56 (2040) 3,500 (2040)
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Table 4-2. Tank Closure Alternatives — Summary of Utility Infrastructure Requirements
(continued)

Electricity Diesel Fuel2 Gasoline Water
Alternative | Activity Phase | (M megawatt-hours) (M liters) (M liters) (M liters)

Construction 0.58 206 38.6 13,300
Operations 16.3 3,560 146 76,200
ogtBién Deactivation 1.43 196 5.05 1,910
Case Closure 5.48 481 22.0 1,350
TotalC 23.8 4,440 212 92,800

Peak (Year) 1.28 (2040) 259 (2040) 6.58 (2040) 3,500 (2040)
Construction 0.55 179 30.3 13,200
Operations 15.9 3,480 107 70,600
6C Deactivation 1.42 194 478 1,870

Closure 0.022 185 145 677

TotalC 17.9 4,040 156 86,300

Peak (Year) 1.16 (2040) 271 (2040) 8.18 (2040) 3,560 (2040)

a  Assumed to be inclusive of all Number 2 diesel fuel including road diesel and heating fuel oil.

b Reflects activities during the 100-year administrative control period for the No Action Alternative only.

C  Totals may not equal the sum of the contributions due to rounding.

Note: Values presented in the table have been rounded to no more than three significant digits, where appropriate. To convert liters to gallons,
multiply by 0.26417.

Key: M=million; N/A=not applicable.

Source: SAIC 2007a.

41.2.1 Alternative 1: No Action

Under Alternative 1, peak utility infrastructure demands would occur over the first 3 years of the project
period (assumed as 2006-2008) while construction of the WTP and related activities would be ongoing.
Following termination of these activities at the end of 2008, the predicted demand from tank farm routine
operations and related monitoring activities during the administrative control period provides the baseline
against which the other alternatives can be most meaningfully compared. Table 4-2 summarizes the
projected infrastructure resource requirements under Alternative 1.

41211 Electricity

Under Alternative 1, peak annual electrical energy demand in 2008 would remain well within the
1.74 million megawatt-hour annual capacity (based on a peak load capacity of 199 megawatts) of the
Hanford electric transmission system. Annual electrical energy demand over the subsequent 100-year
administrative control period of 0.0001 million megawatt-hours would be a very small fraction (about
0.06 percent) of the 0.17 million megawatt-hours of electricity currently used annually at Hanford.

41.2.1.2 Fuel

Annualized liquid fuel consumption (diesel fuel and gasoline) of about 0.02 million liters (0.005 million
gallons) during the 100-year administrative control period would be a small fraction (about 0.5 percent) of
the 4.3 million liters (1.1 million gallons) of liquid fuels currently used annually at Hanford.

41.21.3 Water

Peak annual water requirements in 2008 would be well within the 18,500-million-liter (4,890-million-
gallon) annual capacity of the Hanford Export Water System. Annualized water demands over the
ensuing 100-year administrative control period of about 0.29 million liters (0.08 million gallons) would
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also be a very small fraction (about 0.04 percent) of the approximately 816.6 million liters (215.7 million
gallons) of water used annually at Hanford.

4.1.2.2 Alternative 2A: Existing WTP Vitrification; No Closure

Alternative 2A involves the construction, operation, and subsequent deactivation, as appropriate, of a
number of new facilities, including replacement facilities, over an extended timeframe. The active project
phase under Alternative 2A is 90 years, from 2006 through completion of WTP deactivation activities in
2095, excluding the subsequent 100-year administrative control period. Table 4-2 summarizes the
projected infrastructure resource requirements under Alternative 2A. The annual average is the sum of
the resource requirement divided by the duration of the alternative (in years).

41221 Electricity

Electrical energy requirements under Alternative 2A would be dominated by operation of the WTP
replacement, along with deactivation of the first WTP, in the 2078 through 2079 timeframe. The peak
electrical energy demand of 0.56 million megawatt-hours (approximating an electric load of
64 megawatts) would be about 32 percent of the 1.74 million megawatt-hour annual capacity
(199 megawatt load capacity) of the Hanford electric power distribution system.

41222 Fuel

Peak diesel fuel consumption under Alternative 2A would total 112 million liters (29.6 million gallons) in
2078-2079, with demand driven by deactivation of the first WTP. Gasoline demand would peak earlier,
in 2023-2025, due to operation of the WTP and other facilities along with Effluent Treatment Facility
(ETF) replacement construction.

41.2.2.3 Water

Water requirements under Alternative 2A would peak in the 2065-2067 timeframe primarily to support
ongoing WTP operations, WTP replacement construction, and Borrow Area C operations. The projected
peak water demand of 3,720 million liters (983 million gallons) would be about 20 percent of the
18,500-million-liter (4,890-million-gallon) annual capacity of the Hanford Export Water System and
about 16 percent of the 200 Areas’ historical average annual water use of more than 22,700 million liters
(6,000 million gallons).

41.2.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure

The construction, operation, and deactivation of an expanded WTP, in concert with landfill closure
activities under this alternative, would place the most demand on utility infrastructure. The active project
phase under Alternative 2B is 40 years, from 2006 through completion of WTP deactivation, landfill
closure, and most other activities in 2045, excluding the subsequent 100-year postclosure (landfill) care
period. Table 4-2 summarizes the projected infrastructure resource requirements under Alternative 2B.

4.1.2.3.1 Electricity

Operation of the WTP and Cesium and Strontium Capsule Processing Facility, coinciding with grout
facility operations and construction of surface barrier lobes for landfill closure, would dominate the
electrical energy requirements. The peak electrical energy demand of 1.16 million megawatt-hours
(approximating an electric load of 132 megawatts) in 2040 would be about 67 percent of the 1.74 million
megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power distribution
system.
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41232 Fuel

Peak liquid fuel consumption under Alternative 2B would total about 279 million liters (73.7 million
gallons) in 2040, with demands driven by the activities described above.

41.2.3.3 Water

Peak water requirements would also occur in 2040, dominated by peak operations coinciding with landfill
closure activities. The projected peak water demand of 3,560 million liters (940 million gallons) would
be about 19 percent of the 18,500-million-liter (4,890-million-gallon) annual capacity of the Hanford
Export Water System and about 16 percent of the 200 Areas’ historical average annual water use of more
than 22,700 million liters (6,000 million gallons).

4.1.2.4 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

Alternative 3A involves construction, operation, and subsequent deactivation, as appropriate, of a number
of new facilities over a 30-year timeframe. Construction, operation, and deactivation of the WTP,
including the various waste retrieval and supplemental treatment facilities, in concert with landfill closure
activities, would place the highest demand on utility infrastructure. The active project phase under
Alternative 3A is 37 years, from 2006 through completion of WTP deactivation, landfill closure, and
most other activities in 2041, excluding the subsequent 100-year postclosure (landfill) care period.
Table 4-2 summarizes the projected infrastructure resource requirements under Alternative 3A.

41241 Electricity

Operation of the Cesium and Strontium Capsule Processing Facility, combined with deactivation of the
bulk vitrification and separations facilities and construction of surface barrier lobes for landfill closure,
would dominate the peak electrical energy requirements. The peak electrical energy demand of
0.78 million megawatt-hours (approximating an electric load of 89 megawatts) in 2040 would be about
45 percent of the 1.74 million megawatt-hour annual capacity (199 megawatt load capacity) of the
Hanford electric power distribution system.

41242 Fuel

Peak liquid fuel consumption under Alternative 3A would total about 85.8 million liters (22.7 million
gallons) in the 2035 through 2036 timeframe. Peak demands would be driven by the WTP, supplemental
treatment facility, and Borrow Area C operations, along with surface barrier construction activities.

41.2.4.3 Water

Peak water requirements would also occur in 2035-2036 under Alternative 3A, with demands dominated
by facility operations and Borrow Area C operations and surface barrier construction. The projected peak
water demand of 2,180 million liters (576 million gallons) would be about 12 percent of the
18,500-million-liter (4,890-million-gallon) annual capacity of the Hanford Export Water System and
about 10 percent of the 200 Areas’ historical average annual water use of more than 22,700 million liters
(6,000 million gallons).

4.1.2.5 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

Construction, operation, and deactivation of the WTP, including the various waste retrieval and
supplemental treatment facilities, in concert with landfill closure activities, would place the highest

4-21



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

demand on utility infrastructure. The active project phase under Alternative 3B is 37 years, from 2006
through completion of WTP deactivation, landfill closure, and most other activities in 2042, excluding the
subsequent 100-year postclosure (landfill) care period. Overall, utility demands under this alternative
would be very similar to those under Alternative 3A. Table 4-2 summarizes the projected infrastructure
resource requirements under Alternative 3B.

4.1.25.1 Electricity

Total electrical energy requirements for implementation of Alternative 3B are projected to be somewhat
less than those under Alternative 3A. Although total electrical energy requirements would be dominated
by facility operations, led by the WTP and its subsequent deactivation, the operation of the nonthermal
supplemental treatment facilities under this alternative would have a lower operational demand than the
thermal supplemental treatment facilities considered under Alternative 3A. Peak projected electrical
energy demand would occur over the 2035-2038 period, driven by ongoing operation of the WTP, Cast
Stone Facilities, and Solid-Liquid Separations Facility, coinciding with grout facility operations and
construction of landfill closure surface barrier lobes. The peak electrical energy demand of 0.47 million
megawatt-hours (approximating an electric load of 54 megawatts) would be about 27 percent of the
1.74 million megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power
distribution system.

41252 Fuel

Peak liquid fuel consumption under Alternative 3B would total about 86.2 million liters (22.8 million
gallons) in the 2035-2036 timeframe. Peak demands would be driven by WTP and other facility
operations along with operations of Borrow Area C and surface barrier construction activities.

41.25.3 Water

Peak water requirements would also occur in 2035-2036 under Alternative 3B. Peak demands under this
alternative would correspond to facility operation activities coinciding with Borrow Area C operations
and surface barrier construction activities. The projected peak water demand of 2,180 million liters
(576 million gallons) would be about 12 percent of the 18,500-million-liter (4,890-million-gallon) annual
capacity of the Hanford Export Water System and about 10 percent of the 200 Areas’ historical average
annual water use of more than 22,700 million liters (6,000 million gallons).

4.1.2.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

Similar to Alternatives 3A and 3B, construction, operation, and deactivation of the WTP, including the
various waste retrieval and supplemental treatment facilities, in concert with landfill closure activities,
would place the highest demand on utility infrastructure. The active project phase under Alternative 3C is
37 years, from 2006 through completion of WTP deactivation, landfill closure, and most other activities
in 2042, excluding the subsequent 100-year postclosure (landfill) care period. Table 4-2 summarizes the
projected infrastructure resource requirements under Alternative 3C.

41.26.1 Electricity

Total and peak electrical energy demands under this alternative would largely be dominated by operation
of the WTP, Steam Reforming Facilities, Solid-Liquids Separations Facility, and grout facility;
construction of landfill closure surface barrier lobes would be secondary contributors in the peak
timeframe. Power demand would be greater under this alternative than under Alternatives 3A or 3B by
virtue of the relatively greater energy demands of steam reforming supplemental treatment versus either
bulk vitrification or cast stone supplemental treatments. The peak electrical energy demand of
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0.83 million megawatt-hours (approximating an electric load of 95 megawatts) over the
2035-2038 timeframe would be about 48 percent of the 1.74 million megawatt-hour annual capacity
(199 megawatt load capacity) of the Hanford electric power distribution system.

41.26.2 Fuel

Peak liquid fuel consumption under Alternative 3C would total about 91.1 million liters (24.1 million
gallons) in 2035-2036. As under Alternatives 3A and 3B, liquid fuel requirements would be driven by
the facility and Borrow Area C operation requirements, coinciding with surface barrier construction
activities.

41.2.6.3 Water

Peak water requirements would also occur in the 2035-2036 timeframe, driven by facility operations,
with construction of landfill closure surface barrier lobes as a large contributor. The projected peak water
demand of 2,190 million liters (579 million gallons) would be about 12 percent of the 18,500-million-liter
(4,890-million-gallon) annual capacity of the Hanford Export Water System and about 10 percent of the
200 Areas’ historical average annual water use of more than 22,700 million liters (6,000 million gallons).

4.1.2.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

Construction, operation, and deactivation of the WTP, including the various waste retrieval and
supplemental treatment facilities, would place the highest demand on utility infrastructure. This
alternative also represents a hybrid supplemental treatment approach relative to Alternatives 3A through
3C, involving both thermal and nonthermal treatment technologies. However, unlike the previously
discussed alternatives, requirements for clean closure of just the BX and SX tank farms would increase
usage of some utility resources and slightly extend the demand for utility infrastructure resources further
into the future. The active project phase under Alternative 4 is 40 years, from 2006 through completion
of WTP deactivation, landfill closure, and most other activities in 2045, excluding the subsequent
100-year postclosure (landfill) care period. Table 4-2 summarizes the projected total and annual average
infrastructure resource requirements under Alternative 4.

4.1.27.1 Electricity

Electrical energy demand for various tank farm closure activities, including operation of the
Preprocessing Facility (PPF) to support clean closure of the BX and SXtank farms and facility
operations, led by the WTP, would result in peak requirements in 2038-2039. The peak electrical energy
demand of 0.55 million megawatt-hours (approximating an electric load of 63 megawatts) would be about
32 percent of the 1.74 million megawatt-hour annual capacity (199 megawatt load capacity) of the
Hanford electric power distribution system.

41272 Fuel

Peak diesel fuel consumption under Alternative 4 would total 76.2 million liters (20.1 million gallons) in
2038-2039. Peak demands would be driven by operation of the WTP and PPF, along with clean closure
activities. Gasoline consumption would peak later, in 2043, due to operation of the Cesium and
Strontium Capsule Processing Facility at the same time as PPF deactivation, as well as concurrent
construction of surface barriers for landfill closure of the tank farms that would not be clean-closed.
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41.2.7.3 Water

Peak water requirements would occur in 2020-2021 under this alternative due to facility operations
coinciding with PPF construction. The projected peak water demand of 2,180 million liters (576 million
gallons) would be about 12 percent of the 18,500-million-liter (4,890-million-gallon) annual capacity of
the Hanford Export Water System and about 10 percent of the 200 Areas’ historical average annual water
use of more than 22,700 million liters (6,000 million gallons).

4.1.2.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

Construction and operation of an expanded WTP on an accelerated schedule and supplemental treatment
facilities, in concert with landfill closure activities, would place the highest demand on utility
infrastructure. The active project phase under Alternative 5 is 34 years, from 2006 through completion of
WTP deactivation, landfill closure, and most other activities in 2039, excluding the subsequent 100-year
postclosure (landfill) care period. Table 4-2 summarizes the projected total and annual average
infrastructure resource requirements under Alternative 5.

41.28.1 Electricity

Facility operations, led by the WTP and Sulfate Removal Facility, would dominate the electrical energy
requirements under Alternative 5; the electrical energy demand peak occurring in 2024-2025 would
coincide with the projected startup of SST grouting operations, coinciding with WTP and supplemental
treatment facility operations. The peak electrical energy demand of 0.62 million megawatt-hours
(approximating an electric load of 71 megawatts) would be about 36 percent of the 1.74 million
megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power distribution
system.

41.28.2 Fuel

Peak liquid fuel consumption under Alternative 5 would total about 235 million liters (62.1 million
gallons) in the 2029-2032 timeframe, with demands driven by the activities described above, with the
addition of Hanford surface barrier construction activities.

41.2.8.3 Water

Peak water requirements would also occur over the 2029-2032 timeframe, driven by facility operations,
led by the WTP, along with Hanford surface barrier construction activities. The projected peak water
demand of 3,800 million liters (1,000 million gallons) would be about 21 percent of the
18,500-million-liter (4,890-million-gallon) current annual capacity of the Hanford Export Water System
and about 17 percent of the 200 Areas’ historical average annual water use of more than 22,700 million
liters (6,000 million gallons).

41.2.9 Alternative 6A: All Vitrification/No Separations; Clean Closure

Under this alternative, three WTP facilities would be constructed, operated, and deactivated sequentially.
A replacement facility would be under construction while the previous facility is still operating.
Likewise, deactivation of the previous facility would occur when the replacement facility begins
operation. These activity overlaps would compound utility infrastructure resource demands, along with
clean closure activities, and peak activities would occur over a much longer timeframe, compared with
the previously discussed alternatives. The active project phase under Alternative 6A is 161 years, from
2006 through completion of deactivation of the third WTP, completion of closure activities, and most
other activities in 2166 under both the Base and Option Cases, excluding the subsequent
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100-year institutional control period. The two different cases (Base and Option Cases) considered under
Alternative 6A relate to landfill closure of six sets of cribs and trenches (ditches) in the B and T Areas
under the Base Case versus their removal and clean closure under the Option Case. Table 4-2
summarizes the projected total and annual average infrastructure resource requirements under
Alternative 6A.

41291 Electricity
41.29.1.1 Base Case

As with the alternatives discussed previously, WTP activities would dominate the overall electrical
energy requirements. The peak electrical energy demand under Alternative 6A, Base Case, would occur
in 2138. This peak would be primarily due to ongoing WTP operations and construction of the second
WTP replacement coinciding with deactivation of the first WTP replacement. The peak electrical energy
demand of 1.94 million megawatt-hours (approximating an electric load of 221 megawatts) in 2138
would be about 111 percent of the 1.74 million megawatt-hour annual capacity (199 megawatt load
capacity) of the Hanford electric power distribution system. Total electricity consumption would also be
much higher under Alternative 6A due to the much longer operating period of key facilities.

4.1.29.1.2 Option Case

Electrical energy requirements under Alternative 6A, Option Case, would be somewhat higher than those
under the Base Case, with peak demands occurring in 2078. The difference would be due to the higher
electricity demand to support concurrent WTP operations, WTP replacement construction, and WTP
deactivation, plus the added demand of removing the B Area cribs and trenches (ditches) in the same
timeframe under this option. The peak electrical energy demand of 1.97 million megawatt-hours
(approximating an electric load of 225 megawatts) would be about 113 percent of the 1.74 million
megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power distribution
system.

41.29.2 Fuel
41.29.2.1 Base Case

Peak diesel fuel consumption under Alternative 6A, Base Case, would total up to 234 million liters
(61.8 million gallons) in 2138, corresponding with ongoing WTP operations and WTP replacement
construction coinciding with deactivation of the first WTP replacement. Gasoline consumption would
peak later, in 2149-2150, due to WTP operations combined with surface barrier construction for landfill
closure of the B and T Area cribs and trenches (ditches).

4.1.29.22 Option Case

Peak and total liquid fuel consumption under Alternative 6A, Option Case, would be somewhat higher
than the Base Case liquid fuel consumption, with peak diesel fuel demands also occurring in 2078 at
237 million liters (62.6 million gallons). Gasoline consumption would also peak later, in 2163, driven by
Cesium and Strontium Capsule Processing Facility operations and deactivation of the PPF.

41.29.3 Water
4.1.2.9.3.1 Base Case

Peak water requirements under Alternative 6A, Base Case, would also occur in 2138, as described for the
other utility resources. The projected peak water demand of up to 6,580 million liters (1,740 million
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gallons) in 2138 would be about 36 percent of the 18,500-million-liter (4,890-million-gallon) current
annual capacity of the Hanford Export Water System and about 29 percent of the 200 Areas’ historical
average annual water use of more than 22,700 million liters (6,000 million gallons).

4.1.29.3.2 Option Case

Peak and total water demand under Alternative 6A, Option Case, is projected to be nearly identical to that
under the Base Case in magnitude and timing, except that water requirements for closure activities would
be slightly higher.

4.1.2.10 Alternative 6B: All Vitrification with Separations; Clean Closure

The primary difference between Alternative 6A and Alternative 6B is that Alternative 6B accomplishes
waste processing in a shorter timeframe using an expanded WTP and requiring no WTP replacements.
The construction, operation, and deactivation of an expanded WTP, in concert with clean closure
activities under this alternative, would place the most demand on utility infrastructure. The active project
phase under Alternative 6B is 95 years, from 2006 through completion of deactivation of the PPF,
completion of clean closure activities, and most other activities in 2100 under both the Base and Option
Cases, excluding the subsequent 100-year institutional control period. The two cases (Base and Option
Cases) considered under Alternative 6B relate to landfill closure of six sets of cribs and trenches (ditches)
in the B and T Areas under the Base Case versus their removal and clean closure under the Option Case.
Table 4-2 summarizes the projected infrastructure resource requirements under Alternative 6B.

4.1.2.10.1  Electricity
4.1.2.10.1.1 Base Case

Facility operations, led by the WTP and the Cesium and Strontium Capsule Processing Facility,
coinciding with clean closure activities, would result in peak electrical energy demands in 2040 under
Alternative 6B, Base Case. The peak electrical energy demand of 1.24 million megawatt-hours
(approximating an electric load of 142 megawatts) in 2040 would be about 71 percent of the 1.74 million
megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power distribution
system.

4.1.2.10.1.2 Option Case

Electrical energy requirements under Alternative 6B, Option Case, would be somewhat higher than those
under the Base Case, but peak demands would also occur in 2040. The difference occurs due to the
higher electricity demand to support the addition of clean closure of the six sets of cribs and trenches
(ditches) under this option. The peak electrical energy demand of 1.28 million megawatt-hours
(approximating an electric load of 146 megawatts) would be about 74 percent of the 1.74 million
megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power distribution
system.

41.2.10.2 Fuel
4.1.2.10.2.1 Base Case

Peak liquid fuel consumption under Alternative 6B, Base Case, would total about 262 million liters
(69.2 million gallons) in 2040, with demands driven by the activities described above for electricity.
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4.1.2.10.2.2 Option Case

Peak and total liquid fuel consumption under Alternative 6B, Option Case, would be somewhat higher
than consumption under the Base Case, with peak fuel demands also occurring in 2040 at 266 million
liters (70.3 million gallons).

41.2.10.3 Water
4.1.2.10.3.1 Base Case

Peak water requirements under Alternative 6B, Base Case, would also occur in 2040, with the timing of
the peak based on the activities discussed above. The projected peak water demand of up to 3,500 million
liters (925 million gallons) in 2040 would be about 19 percent of the 18,500-million-liter
(4,890-million-gallon) current annual capacity of the Hanford Export Water System and about 15 percent
of the 200 Areas’ historical average annual water use of more than 22,700 million liters (6,000 million
gallons).

4.1.2.10.3.2 Option Case

Peak and total water demand under Alternative 6B, Option Case, is projected to be nearly identical to that
under the Base Case in magnitude and timing, except that water requirements for closure activities would
be slightly higher.

41.2.11 Alternative 6C: All Vitrification with Separations; Landfill Closure

The construction, operations, and deactivation of an expanded WTP, in concert with landfill closure
activities, would place the most demand on utility infrastructure. Infrastructure requirements under this
alternative would mirror those under Alternative 2B, except that additional immobilized low-activity
waste (ILAW) storage facilities would be needed under this alternative. The active project phase under
Alternative 6C is 40 years, from 2006 through completion of WTP deactivation, landfill closure, and most
other activities in 2045, excluding the subsequent 100-year postclosure (landfill) care period. Table 4-2
summarizes the projected total and annual average infrastructure resource requirements under
Alternative 6C.

41.2.11.1  Electricity

WTP and Cesium and Strontium Capsule Processing Facility operations, coinciding with grout facility
operations and construction of surface barrier lobes for landfill closure, would dominate the electrical
energy requirements under Alternative 6C. The peak electrical energy demand of 1.16 million megawatt-
hours (approximating an electric load of 132 megawatts) in 2040 would be about 67 percent of the
1.74 million megawatt-hour annual capacity (199 megawatt load capacity) of the Hanford electric power
distribution system.

412112  Fuel

Peak liquid fuel consumption under Alternative 6C would total about 279 million liters (73.7 million
gallons) in 2040, with demands driven by the activities described above.

41.2.11.3 Water

Peak water requirements would also occur in 2040, dominated by peak operations coinciding with landfill
closure activities. The projected peak water demand of 3,560 million liters (940 million gallons) would
be about 19 percent of the 18,500-million-liter (4,890-million-gallon) annual capacity of the Hanford
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Export Water System and about 16 percent of the 200 Areas’ historical average annual water use of more
than 22,700 million liters (6,000 million gallons).

41.3 Noise and Vibration

Facility construction, operations, deactivation, and closure activities, as applicable to each alternative,
would result in minor noise impacts of employee vehicles, trucks, construction equipment, generators,
and other equipment. The offsite noise levels from activities at the WTP and 200-East and 200-West
Areas would be negligible due to the distance to the Hanford boundary. Heavy diesel equipment used for
construction under most of the alternatives is expected to cause the highest noise levels. For example, if
150 items of construction equipment were operating at the WTP construction site with a sound pressure
level of 88 decibels A-weighted (dBA) at 15.2 meters (50 feet), the contribution to the sound level at the
nearest site boundary would be 18 dBA (SAIC 2007a). If the equipment operates during a normal
daytime shift, the estimated maximum sound level at the site boundary would be well below the
Washington State standard daytime maximum noise level limitation of 60 dBA for industrial sources
impacting residential receptors (WAC 173-60).

Some disturbance of wildlife near the 200 Areas could occur as a result of noise from construction-type
activities during construction, deactivation,

and closure, as applicable to each alternative. Perceived Change in Sound Level

Noise f_ror_n Operatl(_Jn_aCtIVIt!eS_ _'S e_XPECted Change in Level Perceived Change to the Human Ear
to be similar to existing activities in these +1dB
areas and would result in little additional

Not perceptible

. ; ; +3dB Threshold of perception
change in noise levels and impacts on .
R e . . +5dB Clearly noticeable
wildlife. Mitigation of impacts on _

. . +10dB Twice (or half) as loud
threatened and endangered species is 420 dB Fourfold change
discussed in Section 4.1.7. * . g

Key: dB=decibel. Source: MPCA 1999:9.

The number of employee vehicles and trucks

delivering materials for various phases of tank closure activities will vary over the duration of the project
and by alternative. The increase in the number of employee vehicle and truck trips is expected to result in
a minor increase in traffic noise levels along routes to the site.

Activities at Hanford associated with the Tank Closure alternatives that involve excavation, earthmoving,
transporting fill material, and other vehicle traffic through Hanford could result in ground vibration that
could affect operations of the Laser Interferometer Gravitational-Wave Observatory (LIGO). Most of the
activities that have been identified to have impacts on this facility are activities in which heavy vehicles
or large construction equipment is used. It is expected that blasting would also have an impact on this
facility if it is required for mining. Although DOE will coordinate vibration-producing activities with
LIGO, impacts of this type of activity associated with these Tank Closure alternatives are expected to
result in some interference with the operations of this facility.

413.1 Alternative 1: No Action

Under Tank Closure Alternative 1, some routine operations and monitoring activities would continue.
Activities under this Tank Closure alternative would result in some noise impacts of employee vehicles,
trucks, and construction equipment. The offsite noise levels from activities at the WTP and 200-East and
200-West Areas would be minor due to the distance to the Hanford boundary. Noise levels from tank
closure activities would be reduced from the current levels. No additional disturbance of wildlife near the
200 Areas is expected to occur as a result of noise under this Tank Closure alternative.
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4.1.3.2 Alternative 2A: Existing WTP Vitrification; No Closure

Construction, operation, and deactivation of facilities under this Tank Closure alternative would result in
minor noise impacts of employee vehicles, trucks, construction equipment and activity, generators, and
process equipment operation as discussed above. The offsite noise levels from activities at the WTP and
200-East and 200-West Areas would be negligible due to the distance to the Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur from 2078-2079,
during WTP operations and deactivation (SAIC 2007a). The increase in the number of employee vehicles
and truck trips is expected to result in a minor increase in traffic noise levels along routes to the site. The
increase in employee and truck traffic from the discussion of local traffic (see Section 4.1.9) was
compared to the existing average traffic volume (see Chapter 3, Section 3.2.9.4). For the purpose of
comparison among the alternatives, the increase in traffic noise level can be estimated from the ratio of
the projected traffic volume to the existing traffic volume (see Appendix F, Section F.3).

4.1.3.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be minor due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2040 during
WTP operations and vacuum-based retrieval (VBR) system construction (SAIC 2007a). The increase in
the number of employee vehicle and truck trips is expected to result in a minor increase in traffic noise
levels along routes to the site. This assessment and conclusion is similar to that previously described for
Alternative 2A (see Section 4.1.3.2).

4134 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2035 during
WTP operations and VBR system construction (SAIC 2007a). The increase in the number of employee
vehicle and truck trips is expected to result in a minor increase in traffic noise levels along routes to the
site. This assessment and conclusion is similar to that previously described for Alternative 2A (see
Section 4.1.3.2).

4.1.35 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
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activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2035 during
WTP operations and VBR system construction (SAIC 2007a). The increase in the number of employee
vehicle and truck trips is expected to result in a minor increase in traffic noise levels along routes to the
site. This assessment and conclusion is similar to that previously described for Alternative 2A (see
Section 4.1.3.2).

4.1.3.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2035 during
WTP operations and VBR system construction (SAIC 2007a). The increase in number of employee
vehicle and truck trips is expected to result in a minor increase in traffic noise levels along routes to the
site. This assessment and conclusion is similar to that previously described for Alternative 2A (see
Section 4.1.3.2).

4.1.3.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2019 during
WTP operations and construction of the PPF and mobile retrieval system (MRS) (SAIC 2007a). The
increase in the number of employee vehicle and truck trips is expected to result in a minor increase in
traffic noise levels along routes to the site. This assessment and conclusion is similar to that previously
described for Alternative 2A (see Section 4.1.3.2).

4.1.3.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur from 2029-2032
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during WTP and VBR system operations (SAIC 2007a). The increase in the number of employee vehicle
and truck trips is expected to result in a minor increase in traffic noise levels along routes to the site. This
assessment and conclusion is similar to that previously described for Alternative 2A (see Section 4.1.3.2).

4.1.3.9 Alternative 6A: All Vitrification/No Separations; Clean Closure
4.1.39.1 Base Case

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2138 during
WTP operations and deactivation and HLW Interim Storage Facility operations (SAIC 2007a). The
increase in the number of employee vehicle and truck trips is expected to result in a minor increase in
traffic noise levels along routes to the site. This assessment and conclusion is similar to that previously
described for Alternative 2A (see Section 4.1.3.2).

4.1.3.9.2 Option Case

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2041 during
WTP operations, HLW Interim Storage Facility operations, and PPF construction (SAIC 2007a). The
increase in the number of employee vehicle and truck trips is expected to result in a minor increase in
traffic noise levels along routes to the site. This assessment and conclusion is similar to that previously
described for Alternative 2A (see Section 4.1.3.2).

4.1.3.10 Alternative 6B: All Vitrification with Separations; Clean Closure
4.1.3.10.1 Base Case

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur from 2021-2022
during construction of the PPF, MRS, and WTP operations (SAIC 2007a). The increase in the number of
employee vehicle and truck trips is expected to result in a minor increase in traffic noise levels along
routes to the site. This assessment and conclusion is similar to that previously described for
Alternative 2A (see Section 4.1.3.2).
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4.1.3.10.2  Option Case

Facility construction, operation, and deactivation and tank farm closure activities under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur from 2021-2022
during construction of the PPF, MRS, and WTP operations (SAIC 2007a). The increase in the number of
employee vehicle and truck trips is expected to result in a minor increase in traffic noise levels along
routes to the site. This assessment and conclusion is similar to that previously described for
Alternative 2A (see Section 4.1.3.2).

41311 Alternative 6C: All Vitrification with Separations; Landfill Closure

Facility construction, operation, and deactivation and tank farm closure under this Tank Closure
alternative would result in minor noise impacts of employee vehicles, trucks, construction equipment and
activity, generators, and process equipment operation as discussed above. The offsite noise levels from
activities at the WTP and 200-East and 200-West Areas would be negligible due to the distance to the
Hanford boundary.

Employee and truck traffic to deliver materials for various phases of tank closure activities will vary over
the duration of the project. The highest number of employee trips is expected to occur in 2040 during
WTP operations, routine operations, VBR system operations, and modified RCRA Subtitle C barrier
construction (SAIC 2007a). The increase in the number of employee vehicle and truck trips is expected
to result in a minor increase in traffic noise levels along routes to the site. This assessment and
conclusion is similar to that previously described for Alternative 2A (see Section 4.1.3.2).

4.1.4 Air Quality

Activities under the various Tank Closure alternatives would result in some air quality impacts of air
pollutant emissions from employee vehicles, trucks, and construction equipment and, as applicable under
most Tank Closure alternatives, heating equipment, generators, and process equipment. Criteria pollutant
concentrations for the activities associated with each Tank Closure alternative were modeled, and the year
with peak concentrations for each alternative, pollutant, and averaging time was identified (see
Appendix G). These concentrations are presented in Table 4-3 and compared with the ambient standards.
The maximum concentrations that would result from these activities for each Tank Closure alternative
would be below the ambient standards for the most part; exceptions include the 24-hour concentrations of
particulate matter (PM) under most Tank Closure alternatives, the annual concentrations of PM with an
aerodynamic diameter less than or equal to 10 micrometers (PMy) under Alternative 6A, the annual
concentrations of PM with an aerodynamic diameter less than or equal to 2.5 micrometers (PM,s) under
most Tank Closure alternatives, and the 1-hour concentrations of carbon monoxide under several Tank
Closure alternatives. The peak period identified under each alternative and the primary contributing
activities are discussed for each Tank Closure alternative below. Maximum air quality impacts are
expected to occur along State Route 240, along or near the Hanford boundary to the east and southeast, or
along the Hanford Reach boundary to the west and southwest. The concentration estimates of PM are
high as a result of the high estimated emissions. PM concentrations would be reduced by applying
appropriate dust control measures (see Chapter 7, Section 7.1).
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Table 4-3. Tank Closure Alternatives — Incremental Criteria Pollutant Concentrations

Maximum Modeled Increment (micrograms per cubic meter)

Pollutant Standarda Alternatives

and (micrograms 6A 6A 6B 6B
Averaging per cubic Base | Option | Base | Option

Period meter) 1 2A 2B 3A 3B 3C 4 5 Case Case Case Case 6C
Carbon Monoxide
8-hour 10,000b 3,410 | 6,010 | 5,840 8,880 | 9,160 | 9,120 | 5,550 7,620 5,330 3,800 5,290 5,290 5,640
1-hour 40,000p 23,300 | 40,600 | 36,300 | 56,600 | 57,700 | 57,600 | 35,700 | 47,300 | 31,900 | 22,400 | 34,200 | 34,200 | 33,600
Nitrogen Dioxide
Annual | 100b [ 856 [ 184 [ 204 [ 179 | 181 | 181 | 131 [ 211 | 193 | 149 [ 142 | 147 | 204
PMyo©
Annual 50d 5.32 15.5 34.8 34.8 34.8 34.7 23.3 35.8 39.1 38.7 37.2 15.3 35.4
24-hour 1500 546 1,600 4,510 4,510 4510 | 4510 2,960 4,920 5,040 3,650 5,110 1,690 4,570
Sulfur Dioxide
Annual 50d 0.0134 | 0.0827 | 0.308 0.151 | 0.0952 | 0.0946 | 0.0939 | 0.152 | 0.0785 | 0.076 0.291 0.297 0.308
24-hour 260d 1.37 4.40 9.05 10.7 5.96 5.90 6.89 9.92 4.23 3.15 6.69 7.10 9.05
3-hour 1,300b 8.00 25.1 50.6 48.3 315 313 29.8 44.3 21.7 17.6 39.1 40.8 50.6
1-hour 660d 24.0 64.6 99.4 126 82.1 81.6 71.8 106 53.3 41.6 65.4 70.3 99.5

a8 The more stringent of the Federal and Washington State standards is presented if both exist for the averaging period. The National Ambient Air Quality Standards (40 CFR 50),
other than those for ozone, particulate matter, lead, and those based on annual averages, are not to be exceeded more than once per year. The 24-hour PMy, standard is attained
when the expected number of days with a 24-hour average concentration above the standard is less than or equal to 1. The annual arithmetic mean PM,, standard is attained when
the expected annual arithmetic mean concentration is less than or equal to the standard. The annual PM, s standard is met when the 3-year average of the annual means is less than

or equal to the standard. The 24-hour PM, s standard is met when the 3-year average of the 98th percentile 24-hour averages is less than or equal to the standard.
b Federal and Washington State standard.

€ The Federal standards for PM, s are 15 micrograms per cubic meter annual average and 35 micrograms per cubic meter 24-hour average. No specific data for PM, 5 were available,

but for the purpose of analysis concentrations were assumed to be the same as PMy,.
d Washington State standard.

Note: The National Ambient Air Quality Standards also includes standards for lead and ozone. No sources of lead emissions have been identified for the alternatives evaluated.

Washington State also has ambient standards for fluorides. Concentrations in bold text indicate potential exceedance of the standard.
Key: PM,=particulate matter with an aerodynamic diameter less than or equal to » micrometers.
Source: Appendix G, Section G.3.
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Construction activities considered in
estimating PM  emissions include
general construction equipment activity
and windblown particulate  from
disturbed areas, resuspension of road
dust, fuel combustion in construction
equipment, and concrete batch plant
operations. The emission factor used
for these estimates is intended to
provide a gross estimate of total
suspended particulate emissions when
more detailed engineering of a
construction activity that would allow
for a more refined estimate is not
available.  For the purpose of this
analysis, emissions of PMyy and PM;s
from general construction activities
were assumed to be the same as the
total suspended particulate emissions.
This  results in a  substantial
overestimate of PM;g; and PM,s
emissions. Further, the analysis did not
consider emission controls that could be
applied in the construction areas, as
discussed in Chapter 7, Section 7.1. A
refined analysis of emissions, based on
more detailed engineering of the
construction activities and application
of appropriate control technologies, is
expected to result in substantially lower
estimates of emissions and ambient
concentrations  from  the  major
construction activities under any of the
Tank Closure alternatives.

Effects of Criteria Air Pollutants

Criteria air pollutants can harm health and the environment, and
cause property damage. Below are the chief causes of concern
by pollutant.

Carbon Monoxide — Can reduce oxygen delivered to the body.
Poisonous to healthy people at high levels, and can affect people
with heart disease. Affects the nervous system.

Nitrogen Dioxide — One of the main precursors to the formation
of ground-level ozone. Contributes to the formation of acid rain
and toxic chemicals, deterioration of water quality, impairment of
visibility, and global warming.

Ozone — Can result in lung irritation, reduced lung capacity, or
permanent lung damage; breathing difficulties; aggravated
asthma; and increased susceptibility to respiratory illnesses. Can
make sensitive plants more susceptible to damage and damage
the appearance of other plants. Can reduce crop yields and
forest growth.

Particulate Matter — Can result in increased respiratory
symptoms, decreased lung function, aggravated asthma,
development of chronic bronchitis, irregular heartbeat, nonfatal
heart attacks, and premature death in people with heart or lung
disease. Fine particulate (PM2.s) is a major cause of reduced
visibility. Particulate matter can contribute to acidification of
streams and lakes, changes in nutrient balance of coastal waters
and larger river basins, depletion of nutrients in soil, damage to
forests and crops, and damage to stone and other building
materials.

Sulfur Dioxide — Contributes to the formation of acid rain which
damages trees, crops, and buildings and makes soils, lakes, and
streams acidic. Contributes to reduced visibility.

Lead — Damages organs, including the kidneys, liver, brain, and
nerves, especially in infants and young children; harms animals
and fish.

Source: EPA 2007.

The sulfur dioxide emission factor used for fuel-burning sources was based on equipment burning a
distillate fuel with a sulfur content of about 0.0015 percent (15 parts per million [ppm]), which is being
phased in beginning in 2007. No adjustment was made for more restrictive emission standards for
nitrogen dioxide and PM, scheduled to be phased in beginning in 2007. In future years, pollutant
emissions and impacts are expected to be smaller than estimated in this analysis, as better fuels,
combustion technologies, emission controls, and alternative energy sources are developed.

The contributions to the total ambient concentrations from sources in the region and existing and
reasonably anticipated sources at Hanford that are unrelated to tank closure are expected to change over
the period of the activities evaluated in this environmental impact statement (EIS) and are addressed in
the cumulative impacts section. The existing contributions of Hanford sources and regional monitored
concentrations are discussed in Chapter 3, Section 3.2.4.

The Clean Air Act, as amended, requires that Federal actions conform to the host state’s “state
implementation plan” (see Appendix G, Section G.4). The final rule, “Determining Conformity of
General Federal Actions to State or Federal Implementation Plans,” requires a conformity determination
for certain-sized projects in nonattainment areas. Hanford is within an area currently designated as
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attainment for criteria air pollutants. Therefore, a conformity determination for these Tank Closure
alternatives is not necessary to meet the requirements of the final rule (40 CFR 51.850-51.860).

Both carcinogenic and noncarcinogenic toxic pollutant concentrations were evaluated. The exposure of
members of the public to airborne pollutants would be from process emissions released during operations
and from equipment used during construction, operations, deactivation, and closure. Selected air toxics
were modeled because they are representative of toxic constituents associated with emissions from
operation of gasoline- and diesel-fueled equipment. Ammonia was also selected for modeling because of
its relatively high concentration compared to other toxic constituents in the tank vapor spaces.
Ammonia’s concentration, combined with its toxicity, made it a good indicator constituent for the
analysis; i.e., if ammonia was found to be within the acceptable source impact level, other toxics should
be also. Maximum concentrations under each alternative and the Washington State acceptable source
impact levels are presented in Table 4-4. These concentrations were below the acceptable source impact
levels for all Tank Closure alternatives. The acceptable source impact levels are used by the state in the
permitting process and represent concentrations sufficiently low to protect human health and safety from
potential carcinogenic and other toxic effects (WAC 173-460).

For noninvolved workers at nearby facilities, the highest annual concentration of each toxic chemical was
used to estimate the Hazard Quotient for each chemical, as described in Appendix G. The Hazard
Quotients were summed to give the Hazard Index from noncarcinogenic chemicals associated with each
Tank Closure alternative. A Hazard Index of less than 1.0 indicates that adverse health effects of
non-cancer-causing agents are not expected. Hazard Indices for each alternative are summarized in
Table 4-5. For carcinogens, the highest annual concentration was used to estimate the increased cancer
risk from a chemical. Cancer risks from nonradiological toxic pollutant emissions under each Tank
Closure alternative are summarized in Table 4-6.
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Table 4-4. Tank Closure Alternative — Incremental Toxic Chemical Concentrations

Acceptable Maximum Modeled Increment (micrograms per cubic meter)
Source Impact Alternatives
Leveld
(micrograms 6A 6B
Averaging |  per cubic 6A Option 6B Option
Pollutant Period meter) 1 2A 2B 3A 3B 3C 4 5 Base Case| Case |BaseCase| Case 6C

Ammonia 24-hour 100 26.1 19.6 11.7 11.9 11.9 12.0 11.8 12.0 10.2 9.91 11.9 11.9 114
Benzene Annual 0.12 0.00264 | 0.00592 0.00456 0.00602 0.00627 | 0.00602 | 0.00344 0.00594 0.00479 | 0.00278 0.00460 0.00355 | 0.00458
1,3-Butadiene Annual 0.0036 0.0000732| 0.000160 | 0.000126 | 0.000146 | 0.000150 | 0.000146 | 0.000101 | 0.000149 | 0.000140 |0.0000759| 0.000132 |0.0000938 | 0.000126
Formaldehyde Annual 0.077 0.00238 | 0.00522 | 0.00406 | 0.00487 | 0.00503 | 0.00487 | 0.00317 | 0.00492 | 0.00447 | 0.00245 | 0.00426 | 0.00306 | 0.00406
Mercury 24-hour 0.17 0.0 0.00590 0.117 0.0169 0.00787 0.0129 0.0130 0.0182 0.00237 | 0.00236 0.117 0.117 0.117
Toluene 24-hour 400 1.69 4.07 3.40 5.78 6.03 5.78 2.77 5.19 3.50 2.34 3.73 2.58 3.40
Xylene 24-hour 1,500 0.506 1.22 1.03 1.71 1.78 1.71 0.825 1.55 1.07 0.676 1.13 0.769 1.03

a  WAC 173-460.

Note: To convert cubic meters to cubic feet, multiply by 35.315.
Source: Appendix G, Section G.3.
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Table 4-5. Tank Closure Alternatives — Nonradiological Airborne Toxic Chemical Hazard Index for the Nearest Noninvolved Worker

Hazard Quotient

Alternatives

6A 6A 6B 6B
. Base Option Base Option

Chemical 1 2A 2B 3A 3B 3C 4 5 Case Case Case Case 6C
Ammonia | 9.11x102 | 1.13x10" | 6.72x10? | 6.90x102 | 6.93x10? | 6.97x102% | 6.25x102 | 7.20x102 | 7.84x102 | 7.35x1072 | 7.56x107% | 7.31x102 | 6.43x107
Mercury 0.00 4.67x10° | 7.15x10° | 3.92x10% | 7.15x10% | 2.12x102 | 1.63x10° | 1.91x10° | 2.14x10° | 2.13x103 | 7.15x102 | 7.15x10? | 7.15x107
Toluene 5.95x10° | 7.98x10* | 5.66x10* | 6.70x10* | 6.97x10* | 7.13x10™* | 6.30x10* | 7.86x10™* | 1.99x10° | 1.54x10° | 1.02x10° | 9.28x10™* | 5.00x10™
Xylene(s) | 8.94x10™ | 1.16x107? | 8.30x107° | 9.79x10° | 1.02x10?% | 1.04x102 | 9.26x10° | 1.15x107 | 2.89x10? | 2.24x10? | 1.50x102 | 1.37x102 | 7.70x10
Hazard 9.20x102% | 1.30x107" | 1.48x107" | 1.19x107" | 8.73x102 | 1.02x107? | 8.87x10% | 1.03x107" | 1.11x107" | 9.96x102 | 1.63x10 | 1.59x107T | 1.44x10*
Index

Source: Appendix G, Section G.3.

Table 4-6. Tank Closure Alternatives — Nonradiological Airborne Toxic Chemical Cancer Risk for the Nearest Noninvolved Worker

Cancer Risk

Alternatives

6A 6A 6B 6B
. Base Option Base Option
Chemical 1 2A 2B 3A 3B 3C 4 5 Case Case Case Case 6C
Benzene 3.71x107 | 3.22x10° | 2.76x10° | 3.06x10° | 3.17x10° | 3.21x10° | 2.90x10° | 3.50x10° | 8.34x10° | 6.77x10° | 5.33x10° | 4.86x10° | 2.63x10°
1,3-Butadiene | 3.96x10® | 2.41x107 | 2.48x107 | 2.61x107 | 2.68x107 | 2.69x107 | 2.87x107 | 2.89x107 | 6.50x107 | 5.57x107 | 5.07x107 | 4.63x107 | 2.43x10”
Formaldehyde | 5.59x107 | 3.70x10° | 3.64x10® | 3.87x10® | 3.98x10° | 4.00x10° | 4.18x10° | 4.33x10® | 9.88x10® | 8.35x10® | 7.33x10° | 6.69x10° | 3.54x10°

Source: Appendix G, Section G.3.
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41.4.1 Alternative 1: No Action

Criteria pollutant concentrations from activities under Tank Closure Alternative 1 are presented in
Table 4-3. The peak concentrations occur in 2008 for carbon monoxide and nitrogen dioxide and from
2006-2008 for PM and sulfur dioxide. The peak period concentration would result primarily from WTP
construction activities and tank upgrade construction. Maximum air quality impacts of PM,,would occur
south of State Route 240 and 1,000 meters (0.6 miles) southeast of the site boundary. Figure 4-3 shows
the 24-hour PMyo concentrations over the project duration and the contribution of major activities to these
concentrations.
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Key: PMio =particulate matter with an aerodynamic diameter less than or equal to 10 micrometers.

Figure 4-3. Tank Closure Alternative 1 PM;, Maximum 24-Hour Concentration

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.

4.1.4.2 Alternative 2A: Existing WTP Vitrification; No Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 2A are presented in
Table 4-3. The peak concentrations occur from 2065-2066 for all criteria pollutants. The peak period
concentrations would result primarily from WTP replacement construction and Borrow Area C
operations, except for sulfur dioxide, which would result from WTP operations and replacement
construction and for carbon monoxide, which would result from WTP replacement construction and
242-A Evaporator replacement construction. Maximum air quality impacts of PMy, would occur south of
State Route 240 (24-hour average) and southeast near the site boundary. Figure 4-4 shows the 24-hour
PMyo concentrations over the project duration and the contribution of major activities to these
concentrations.
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Figure 4-4. Tank Closure Alternative 2A PMy, Maximum 24-Hour Concentration

Maximum concentrations of carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.

4143 Alternative 2B: Expanded WTP Vitrification; Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 2B are presented in
Table 4-3. The peak concentrations occur in 2040 for all criteria pollutants except the carbon monoxide
1-hour average, which occurs from 2015-2016. The peak period PM;, concentration would result
primarily from modified RCRA Subtitle C barrier placement and Borrow Area C operations. Maximum
air quality impacts of PM;,would occur to the south along State Route 240 and to the southeast along the
Hanford boundary. Figure 4-5 shows the 24-hour PMy, concentrations over the project duration and the
contribution of major activities to these concentrations.

Maximum concentrations of carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-5. Tank Closure Alternative 2B PM;, Maximum 24-Hour Concentration

4.1.4.4 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 3A are presented in
Table 4-3. The peak concentrations occur from 2035-2036 for carbon monoxide, sulfur dioxide, and
nitrogen dioxide, and in 2039 for PM. The peak period concentration would result primarily from
modified RCRA Subtitle C barrier construction for nitrogen dioxide and PM; from Cesium and Strontium
Capsule Processing Facility construction and modified RCRA Subtitle C barrier construction for carbon
monoxide; and from Cesium and Strontium Capsule Processing Facility construction, WTP operations,
and Bulk Vitrification Facility operations for sulfur dioxide. Other periods of PMy, exceeding standards
occur through year 2052. Figure 4-6 shows the 24-hour PM;, concentrations over the project duration
and the contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-6. Tank Closure Alternative 3A PMy, Maximum 24-Hour Concentration

4145 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 3B are presented in
Table 4-3. The peak concentrations occur from 2035-2036 for carbon monoxide, nitrogen dioxide, and
sulfur dioxide, and in 2039 for PM. The peak period concentration would result primarily from modified
RCRA Subtitle C barrier construction and Borrow Area C operations for PM; from Cesium and Strontium
Capsule Processing Facility deactivation, WTP operations, and modified RCRA Subtitle C barrier
construction for sulfur dioxide; from Cesium and Strontium Capsule Processing Facility construction and
modified RCRA Subtitle C barrier construction for carbon monoxide; and from modified RCRA
Subtitle C barrier construction for nitrogen dioxide. Other periods of PM,, exceeding standards occur
from 2006 through 2052. Figure 4—7 shows the 24-hour PMy, concentrations over the project duration
and the contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-7. Tank Closure Alternative 3B PM, Maximum 24-Hour Concentration

4.1.4.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 3C are presented in
Table 4-3. The peak concentrations occur from 2035-2036 for carbon monoxide, nitrogen dioxide, and
sulfur dioxide, and in 2039 for PM. The peak period concentration would result primarily from modified
RCRA Subtitle C barrier construction and Borrow Area C operations for PM; from Cesium and Strontium
Capsule Processing Facility construction, WTP operations, and modified RCRA Subtitle C barrier
construction for sulfur dioxide; from modified RCRA Subtitle C barrier construction for nitrogen dioxide;
and from Cesium and Strontium Capsule Processing Facility construction and modified RCRA Subtitle C
barrier construction for carbon monoxide. The peak period concentration would result primarily from
WTP operations for sulfur dioxide. Other periods of PMj, exceeding standards occur from 2006 through
2052. Figure 4-8 shows the 24-hour PMyo concentrations over the project duration and the contribution
of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-8. Tank Closure Alternative 3C PMy, Maximum 24-Hour Concentration

4.1.4.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 4 are presented in
Table 4-3. The peak concentrations occur in 2016 for carbon monoxide, from 2038-2039 for nitrogen
dioxide and sulfur dioxide, and in 2042 for PM. The peak period concentration would result primarily
from WTP construction for carbon monoxide, from modified RCRA Subtitle C barrier construction for
nitrogen dioxide and PM, and from WTP and Bulk Vitrification Facility operations and modified RCRA
Subtitle C barrier construction for sulfur dioxide. Other periods of PMj, exceeding standards occur from
2006 through 2052. Figure 4-9 shows the 24-hour PMy, concentrations over the project duration and the
contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-9. Tank Closure Alternative 4 PM;, Maximum 24-Hour Concentration

4.1.4.38 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 5 are presented in
Table 4-3. The peak concentrations occur from 2029-2032 for the carbon monoxide 8-hour average,
nitrogen dioxide, and sulfur dioxide; in 2016 for the carbon monoxide 1-hour average; and in 2037 for
PM. The peak period concentration would result primarily from Hanford barrier construction for carbon
monoxide 8-hour average, nitrogen dioxide, and PM; from WTP, tank upgrade, and Sulfate Removal
Facility construction for carbon monoxide 1-hour average; and from WTP and Bulk Vitrification Facility
operations and Hanford barrier construction for sulfur dioxide. Other periods of PMy, exceeding
standards occur through year 2052. Figure 4-10 shows the 24-hour PM;, concentrations over the project
duration and the contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-10. Tank Closure Alternative 5 PM;, Maximum 24-Hour Concentration
4.1.4.9 Alternative 6A: All Vitrification/No Separations; Clean Closure

41.49.1 Base Case

Criteria pollutant concentrations from activities under Tank Closure Alternative 6A, Base Case, are
presented in Table 4-3. The peak concentrations occur from 2149-2150 for carbon monoxide, nitrogen
dioxide, PM, and sulfur dioxide. The peak period concentration would result primarily from modified
RCRA Subtitle C barrier construction for carbon monoxide, nitrogen dioxide, PM, and sulfur dioxide.
Other periods of PM;, exceeding standards occur through year 2197. Figure 4-11 shows the 24-hour
PMy, concentrations over the project duration and the contribution of major activities to these

concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.

Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-11. Tank Closure Alternative 6A, Base Case, PM;; Maximum
24-Hour Concentration

4.1.49.2 Option Case

Criteria pollutant concentrations from activities under Tank Closure Alternative 6A, Option Case, are
presented in Table 4-3. The peak concentrations occur from 2113-2114 for carbon monoxide and PM,
from 2158-2161 for sulfur dioxide (1-hour, 3-hour, and annual averages), in 2115 for sulfur dioxide
(24-hour average), and from 2069-2074 for nitrogen dioxide. The peak period concentration would result
primarily from ETF and double-shell tank (DST) replacement construction for carbon monoxide and PM,
from ETF replacement construction and WTP operations for sulfur dioxide (24-hour average), from WTP
operations for sulfur dioxide (1-hour, 3-hour, and annual averages), and from DST and WTP replacement
construction and WTP operations for nitrogen dioxide. Other periods of PMy, exceeding standards occur
through year 2197. Figure 4-12 shows the 24-hour PM, concentrations over the project duration and the
contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-12. Tank Closure Alternative 6A, Option Case, PM;q Maximum
24-Hour Concentration

4.1.4.10 Alternative 6B: All Vitrification with Separations; Clean Closure
41.4.10.1 Base Case

Criteria pollutant concentrations from activities under Tank Closure Alternative 6B, Base Case, are
presented in Table 4-3. The peak concentrations occur in 2016 for carbon monoxide, in 2101 for
nitrogen dioxide and PM, and in 2040 for sulfur dioxide. The peak period concentration resulted
primarily from WTP, tank upgrade, and 242-A Evaporator construction for carbon dioxide; from
modified RCRA Subtitle C barrier construction for nitrogen dioxide and PM; and from WTP and WTP
Cesium and Strontium Capsule Processing Facility operations for sulfur dioxide. Other periods of PMy
exceeding standards occur through year 2102. Figure 4-13 shows the 24-hour PM;, concentrations over
the project duration and the contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-13. Tank Closure Alternative 6B, Base Case, PM;, Maximum
24-Hour Concentration

4.1.4.10.2 Option Case

Criteria pollutant concentrations from activities under Tank Closure Alternative 6B, Option Case, are
presented in Table 4-3. The peak concentrations occur in 2016 for carbon monoxide and PM and in 2040
for nitrogen dioxide and sulfur dioxide. The peak period concentration would result primarily from WTP
construction for carbon monoxide, from WTP and waste receiver facility (WRF) construction and Borrow
Area C operations for PM, and from WTP and WTP Cesium and Strontium Capsule Processing Facility
operations for nitrogen dioxide and sulfur dioxide. Other periods of PMy, exceeding standards occur
through year 2102. Figure 4-14 shows the 24-hour PMy, concentrations over the project duration and the
contribution of major activities to these concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.
Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-14. Tank Closure Alternative 6B, Option Case, PM;; Maximum
24-Hour Concentration

41.4.11 Alternative 6C: All Vitrification with Separations; Landfill Closure

Criteria pollutant concentrations from activities under Tank Closure Alternative 6C are presented in
Table 4-3. The peak concentrations occur in 2040 for carbon monoxide, nitrogen dioxide, PM, and sulfur
dioxide. The peak period concentration would result primarily from modified RCRA Subtitle C barrier
construction for carbon monoxide, nitrogen dioxide, and PM and from WTP and WTP Cesium and
Strontium Capsule Processing Facility operations and modified RCRA Subtitle C barrier construction for
sulfur dioxide. Other periods of PMy exceeding standards occur through year 2052. Figure 4-15 shows
the 24-hour PMyq concentrations over the project duration and the contribution of major activities to these

concentrations.

Maximum concentrations for carcinogenic and noncarcinogenic toxic pollutants are presented in
Table 4-4. Impacts on the public due to nonradiological toxic pollutant emissions would be acceptable.

Hazardous chemical health effects on noninvolved workers are summarized in Tables 4-5 and 4-6.
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Figure 4-15. Tank Closure Alternative 6C PM;, Maximum 24-Hour Concentration

4.1.5 Geology and Soils

Impacts on geology and soils under the Tank Closure alternatives generally are expected to be directly
proportional to the total area of land disturbed by site grading, soil compaction, and depth of excavation
associated with construction of new facilities to support tank farm closure activities. These impacts
would be associated with site excavation work and grading in preparation for constructing building
foundations, roadways, parking areas, and laydown areas. Impacts would also include disturbance from
trenching and excavation work to install piping, utilities, and other conveyances between buildings and
other facilities, as well as disturbance due to exhumation of contaminated soils and other media associated
with tank closure.

Under the Tank Closure alternatives, excavation depths for facility construction are not expected to
exceed about 12 meters (40 feet) and would be limited by the depth of excavation needed to pour concrete
for the walls and basements of the Vitrification Facility melter bays within the WTP. Excavation for most
facilities is expected to be less than 3 meters (10 feet). Gravel, sand, and silt deposits of the Hanford
formation, which compose the uppermost strata across the 200 Areas, are up to 65 meters (213 feet) thick
across the 200 Areas, so the lateral and vertical extent of this unit would not be greatly impacted by
facility construction. Uncontaminated soils and sediments excavated during facility construction would
typically be stockpiled on site for future construction uses, such as foundation backfill.
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Although site construction for the WTP is ongoing, denuded surface soils and unconsolidated sediments
in excavations to support tank waste retrieval, treatment, and disposal and excavations and cut slopes for
other facilities would be subject to wind and water erosion if left exposed over an extended period of
time. Adherence to standard best management practices for soil erosion and sediment control during
construction would serve to minimize soil erosion and loss. To reduce the risk from exposing
contaminated soils, areas in which new facilities would be constructed under this alternative would be
surveyed prior to any ground disturbance. Any contamination would be remediated as necessary. After
construction, disturbed areas would either lie within the footprint of the new buildings or be covered by
other impervious or semipervious surfaces, or excavations would be backfilled and revegetated and would
not be subject to long-term soil erosion.

Consumption of geologic resources, including rock, mineral, and soil resources, to support facility
construction, operations, and deactivation, as applicable, would constitute the major indirect impact on
geologic and soil resources from implementation of Tank Closure alternatives, as summarized in
Table 4-7. Varying quantities of geologic resources would be required for ongoing facility construction;
upgrades to existing facilities, including the 200 Area tank farms; waste retrieval activities; and, most
substantially, tank farm closure. Geologic resources, including relatively large volumes of gravel, sand,
and silt, are available from the suprabasalt sediments and associated soils at Hanford. Rock, in the form
of basalt, is also plentiful. As discussed in the Environmental Assessment, Use of Existing Borrow Areas,
Hanford Site, Richland, Washington (DOE 2001a), a number of active gravel and sand pits and two rock
quarries at Hanford have been identified for use in providing a continual supply of borrow materials for
new facility construction, maintenance of existing facilities, and fill and capping material for remediation
and other sites. Of the two active quarries on the site, quarry No. 2 (referred to as “Borrow Area C” in
this EIS), located due south of the 200-West Area just south of State Route 240, has large volumes of
basalt and sand (DOE 2001a:1-1, 3-1-3-4). This approximately 930-hectare (2,300-acre) borrow area has
been designated for use in providing necessary materials including rock riprap (basalt), aggregate (gravel
and sand), and soil (silt and loam) to support tank farm closure and supporting activities as described in
this EIS (DOE 2003a:5-3, 6-15, 6-21, 6-46, 6-73).

In addition, gravel pit No. 30, which is located between the 200-East and 200-West Areas, has been and
would continue to be used to provide aggregate (gravel and sand) for operation of onsite concrete batch
plants to support new facility construction, including those at the WTP adjacent to the 200-East Area.
Cement (a product of limestone and other minerals) to feed the batch plants would continue to be
procured via offsite sources. Additional borrow materials would also be required for site grading,
backfilling excavations, and other uses and could be obtained from either Borrow Area C or gravel pit
No. 30.

Geologic resources would also be required for the production of grout. Grout, principally composed of
cement, fly ash, sand, and sodium bentonite clay mixed with water, would be used to varying degrees
under all Tank Closure alternatives; uses include filling and stabilizing tanks and associated ancillary
equipment within each tank farm and filling ancillary equipment outside the landfill closure barrier lobes
that would be constructed under all alternatives except Alternative 2A. Boxes into which removed
ancillary equipment would be placed for disposal would also be filled with grout. Cement, fly ash, and
sodium bentonite would be obtained off site from local, commercial sources. Sand for the grout mixture
would be obtained from Borrow Area C (DOE 2003a:6-1-6-55).
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Table 4-7. Summary of Major Geologic and Soil Resource Impact Indicators and Requirements

Tank Closure Alternatives

Parameter/ 6A Base Case, | 6B Base Case,
Resource 1 2A 2B 3A 3B 3C 4 5 Option Case Option Case 6C
New, permanent 2 59.8 111 118 112 112 120 138 704 356 165
land disturbance2 781 433
Construction materials
Concrete 33,400 | 612,000 403,000 388,000 387,000 396,000 495,000 368,000 10,400,000 1,390,000 780,000
10,500,000 1,510,000
Cementb 8,270 146,000 96,700 93,900 93,500 95,400 120,000 87,800 2,550,000 340,000 190,000
2,580,000 369,000
Sandb 16,200 | 297,000 196,000 188,000 188,000 192,000 240,000 178,000 5,070,000 675,000 378,000
5,130,000 732,000
Gravelb 21,100 | 388,000 255,000 246,000 245,000 251,000 313,000 233,000 6,620,000 880,000 494,000
6,690,000 954,000
Other borrow materialst
Rock/basalt 0 9,630 12,800 12,800 12,800 12,800 12,800 9,630 671,000 12,800 12,800
671,000 12,800
Sand 187 1,250 3,750 3,750 3,750 3,750 3,750 3,750 1,250 1,250 3,750
1,250 1,250
Gravel 246 5,630 8,470 8,470 8,470 8,470 11,400 8,470 11,000 8,910 8,470
11,000 8,910
Soil 55,100 | 550,000 782,000 748,000 748,000 748,000 1,960,000 221,000 9,320,000 8,550,000 782,000
(specification 13,100,000 12,300,000
backfill)
Operations materials
Cement 0 0 0 0 27,700d 0 17,700d 17,700d 0 0 0
Sand 0 0 0 148,000¢ 0 0 50,2008 50,2008 0 0 0
Soil 0 0 0 187,000¢ 0 0 63,1008 63,1008 0 0 0
Kaolin clay/iron 0 0 0 0 0 210,000f 0 0 0 0 0
oxide
Closure-specific materials
Grout9 0 100 796,000 796,000 796,000 796,000 721,000 791,000 237,000 237,000 796,000
788,000 788,000
Cement 0 10.0 13,200 13,000 13,200 13,200 20,500 12,600 28,000 28,000 13,200
93,000 93,000
Sandh 0 50.1 774,000 774,000 774,000 774,000 661,000 772,000 116,000 116,000 774,000
384,000 384,000
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Table 4-7. Summary of Major Geologic and Soil Resource Impact Indicators and Requirements (continued)

Principal component of grout that would be obtained from onsite deposits.

Tank Closure Alternatives
Parameter/ 6A Base Case, | 6B Base Case,
Resource 1 2A 2B 3A 3B 3C 4 5 Option Case | Option Case 6C
Barrier materials 0 0 2,300,000i 2,300,000i 2,300,000 | 2,300,000i 1,280,000i 3,830,000i 689,000k 689,000k 2,300,000
0 0
Totall 92,800 | 1,250,000 4,330,000 4,610,000 4,280,000 4,290,000 4,660,000 5,380,000 22,500,000 10,900,000 4.750.000
26,000,000 14,400,000 e
a Reflects land area assumed to be permanently disturbed for new facilities. The value also includes land area excavated in Borrow Area C or elsewhere to supply geologic materials listed in the table.
b Component of concrete.
€ Resources for miscellaneous uses not exclusively tied to facility construction, operations, or closure, such as site grading and backfill for excavations.
d  Resources to support Cast Stone Facility operations in addition to fly ash and blast furnace slag additives that would not be procured from onsite deposits.
€ Resources to support Bulk Vitrification Facility operations.
f Resources to support Steam Reforming Facility operations in addition to other materials; reported in total metric tons.
9 Grout comprises cement, sand, fly ash, and other materials.
h
i

j
k

Volume includes soil, sand, gravel, rock, and asphalt for construction of modified Resource Conservation and Recovery Act Subtitle C barriers for landfill closure of all tank farms and six sets of cribs
and trenches (ditches), except under Alternative 4, in which the BX and SX tank farms are clean-closed rather than landfill-closed.

Volume includes soil, sand, gravel, rock, and asphalt for construction of Hanford barriers for landfill closure of all tank farms and six sets of cribs and trenches (ditches).

Volume includes soil, sand, gravel, rock, and asphalt for construction of modified Resource Conservation and Recovery Act Subtitle C barriers for landfill closure of the six sets of cribs and trenches
(ditches) in the B and T Areas.

Excludes concrete, cement, grout, and kaolin clay/iron oxide. Totals may not equal the sum of the contributions due to rounding.

Note: All values are expressed in cubic meters except land disturbance, which is in hectares. Values presented in the table have been rounded to no more than three significant digits, where appropriate.
To convert cubic meters to cubic yards, multiply by 1.308; hectares to acres, by 2.471.
Source: SAIC 2007a.
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Materials would also be required for construction of barriers for landfill closure of the Hanford tank
farms. These engineered barriers would be composed of layers of topsoil in the upper part, underlain by
layers of sand, gravel, asphalt, and/or riprap in the lower part. The structures would be constructed in
lobes that would range from the approximately 2.7-meter-thick (9-foot-thick) modified
RCRA Subtitle C barriers that would be constructed under Alternatives 2B, 3A-3C, 4, and 6C to the more
robust, 4.6-meter-thick (15-foot-thick) Hanford barrier that would be constructed under Alternative 5.
Under Alternatives 6A and 6B, Base Cases, a modified RCRA Subtitle C barrier of very limited extent
would be constructed for landfill closure of just the six sets of cribs and trenches (ditches) in the B and
T Areas. These structures are further described in Chapter 2, Section 2.3.4.1. For postclosure care of the
landfills, sodium bentonite clay or grout would be required for completion of groundwater monitoring
wells (DOE 2003a:6-86, 6-87).

Development of Borrow Area C, using modern open-pit excavation techniques (with excavations
averaging 4.6 meters [15 feet] deep) and allocating 20 percent of the total site for cut-slope maintenance,
haul roads, stockpile and buffer areas, could yield a conservative estimate of 34.3 million cubic meters
(44.9 million cubic yards) of borrow material to address geologic resource requirements discussed above.
In addition, gravel pit No. 30, located between the 200-East and 200-West Areas, is an approximately
54-hectare (134-acre) borrow site containing a large quantity of aggregate suitable for multiple uses
(DOE 2001a:3-4, A-3). Aggregate reserves at gravel pit No. 30 are estimated at 15.3 million cubic meters
(20 million cubic yards) of material (DOE 1999:D-4), for a total of 49.6 million cubic meters (55 million
cubic yards) of borrow materials available on site. To access Borrow Area C, a 2.0-kilometer-long
(1.25-mile-long) paved haul road was completed in 2006 from State Route 240 and the intersection of
Beloit Avenue south to Borrow Area C to enable the transport of excavated borrow materials to points of
use across Hanford. It has been assumed for the purposes of analysis that gravel pit No. 30 and Borrow
Area C would be available and would be operated for as long as necessary to support the active project
phase associated with each Tank Closure alternative.

Facilities constructed to support tank waste retrieval, treatment, and disposal would be deactivated as they
are no longer needed. This activity is not expected to directly impact geology and soils, as facilities
would not be demolished or destroyed, and no additional land disturbance should be required. Waste
materials and contaminated media would be removed from deactivated facilities and properly disposed of,
and, therefore, would not be disposed of in an unabated manner where they could contaminate geologic
materials or underlying groundwater.

The following sections present projected impacts on geologic and soil resources specific to
implementation of each of the Tank Closure alternatives, as well as the effects of geologic conditions on
proposed project activities.

415.1 Alternative 1: No Action

WTP construction and ongoing tank farm facility upgrades and associated construction activities would
continue through 2008 under Alternative 1, at which time WTP construction would be terminated. As the
WTP site is already disturbed, construction activities through 2008 would have a negligible incremental
impact on geologic strata and soils. However, an area of 17 hectares (42 acres), consisting of the 18 tank
farms, would be indefinitely committed to waste management use (see Section 4.1.1.1.1). Ongoing tank
system upgrades would be confined to developed areas. In addition to cement, sand, and gravel used
principally for concrete production, construction activities through 2008 would require additional
geologic resources, including borrow materials for site grading, backfilling, and other uses, as shown in
Table 4-7.

Total geologic resource requirements under Alternative 1 are projected to be 92,800 cubic meters
(121,000 cubic yards), with little or no geologic resources expected to be required during the
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100-year administrative control period. Excavation of about 2 hectares (5 acres) of Borrow Area C would
be required to supply this volume of geologic material. However, it is expected that this volume would
continue to be supplied by gravel pit No. 30, which has sufficient reserves to supply this relatively small
demand volume without use of Borrow Area C, as further described in Section 4.1.5.

Hazards from large-scale geologic conditions at Hanford are summarized in Chapter 3, Section 3.2.5.1.4
and were previously analyzed in the Final Programmatic Environmental Impact Statement for
Accomplishing Expanded Civilian Nuclear Energy Research and Development and Isotope Production
Missions in the United States, Including the Role of the Fast Flux Test Facility (DOE 2000). Review of
the previous analyses, as well as data presented in this EIS, indicates that ground shaking of Modified
Mercalli Intensity (MMI) V to VII associated with postulated earthquakes (see Appendix F, Table F-7)
would have the potential to affect the integrity of inadequately designed or nonreinforced structures and
cause moderate damage in some other structures. Analysis of a beyond-design-basis accident triggered
by an earthquake-induced tank dome collapse has been considered, with the result incorporated by
reference in Section 4.1.11.1.

4152 Alternative 2A: Existing WTP Vitrification; No Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal under
Alternative 2A would permanently disturb about 32.3 hectares (79.9 acres) of land. Most of this activity
would be located within or adjacent to the 200-East or 200-West Area and would include completion of
WTP construction activities (see Section 4.1.1.2.1 and Table 4-1). An additional 27.5 hectares (68 acres)
would also be excavated in Borrow Area C, for a total of 59.8 hectares (148 acres) of new, permanent
land disturbance. An additional 17 hectares (42 acres) of land, consisting of the 18 tanks farms and
adjacent areas, would remain in waste management use. Other direct impacts on geology and soils under
Alternative 2A, including factors that could lead to increased wind and water erosion, would generally be
similar to those described in Section 4.1.5; excavation depths are not expected to exceed about 12 meters
(40 feet) and would generally be less than 3 meters (10 feet).

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources. The surficial soils, unconsolidated strata, and underlying basaltic
bedrock of the 200 Areas are present elsewhere in the region and at Hanford. However, relatively large
guantities of geologic resources would be required for ongoing facility construction; upgrades to existing
facilities, including the 200 Area tank farms; and waste retrieval activities over the active phase of this
alternative. In addition to cement, sand, and gravel used principally for concrete production, additional
geologic resources in the form of borrow materials would be required for site grading, backfilling, and
other uses, as shown in Table 4-7 and further described in Section 4.1.5. Total geologic resource
requirements under Alternative 2A are projected to be 1,250,000 cubic meters (1,640,000 cubic yards).
This volume is not expected to deplete locally available deposits or material stockpiles because reserves
of aggregate and other borrow materials available on site from gravel pit No. 30 and Borrow Area C are
estimated to total 49.6 million cubic meters (55 million cubic yards), as further described in Section 4.1.5.

Hazards from large-scale geologic conditions (such as earthquakes) and site-specific geologic conditions
with the potential to affect new facilities in the 200 Areas are summarized in Chapter 3, Section 3.2.5.1.4.
Maximum considered earthquake ground motions for Hanford encompass those that may cause
substantial structural damage to buildings (equivalent to an MMI of VII and up), thus presenting safety
concerns for occupants. Ground shaking of MMI VII associated with postulated earthquakes is possible
and supported by the historical record for the region. However, this level of ground motion is expected to
primarily affect the integrity of inadequately designed or nonreinforced structures (see Appendix F,
Table F-7). All facilities would be designed, constructed, and operated in compliance with applicable
DOE orders, requirements, and governing standards established to protect public and worker health and
the environment. DOE Order 420.1B requires that nuclear and nonnuclear facilities be designed,

4-55



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

constructed, and operated so that the public, workers, and environment are protected from adverse
impacts of natural phenomena hazards, including earthquakes. As further described in Appendix F,
Section F.5.2, the order stipulates natural phenomena hazards mitigation for DOE facilities and
specifically provides for reevaluation and upgrade of existing DOE facilities when there is a significant
degradation in the safety basis for the facility. An analysis of potential effects of a beyond-design-basis
earthquake on human health and the environment is provided in Section 4.1.11.2.

415.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and landfill closure
under Alternative 2B would permanently disturb about 16.2 hectares (40 acres) of land. Most of this
activity would take place within or adjacent to the 200-East or 200-West Area and would include
completion of WTP construction activities with expanded LAW vitrification capacity (see
Section 4.1.1.3.1 and Table 4-1). An additional 94.7 hectares (234 acres) would also be excavated in
Borrow Area C, for a total of 111 hectares (274 acres) of new, permanent land disturbance.

The type and intensity of anticipated direct impacts on geology and soils under this alternative, including
factors that could lead to increased wind and water erosion, would generally be similar to those described
in Section 4.1.5 and Section 4.1.5.2 under Alternative 2A; excavation depths are not expected to exceed
about 12 meters (40 feet) and would be less than 3 meters (10 feet) for most activities. However, the total
scale of direct impacts associated with new facility construction would generally be greater than under
Alternative 2A, due to the addition of the expanded LAW Vitrification Facility melter bays and activities
associated with landfill closure of the SST system. Specifically, to support landfill closure of the tank
farms under this alternative, a portable grout production facility would be required in both the 200-East
and 200-West Areas to fill and stabilize tanks and ancillary equipment in each area (DOE 2003a:6-9).
Domed containment structures would also be erected over both the BX and SX tank farms in the 200-East
and 200-West Areas, respectively, to support removal of the upper 4.6 meters (15 feet) of contaminated
soils.

The upper 4.6 meters (15 feet) of soils and encountered ancillary equipment within the BX and SX tank
farms would then be excavated and removed for disposal as mixed low-level radioactive waste (MLLW)
in the River Protection Project Disposal Facility (RPPDF). Waste generation and management activities
under this alternative are further discussed in Section 4.1.14.3. The excavations would be backfilled with
clean soil from Borrow Area C (DOE 2003a:6-90-6-95).

Construction of the modified RCRA Subtitle C barrier would then commence. To effect landfill closure
of the SST system, the engineered barrier would be emplaced in five separate lobes to cover all 18 tank
farms and the six sets of cribs and trenches (ditches) associated with the B and T tank farms. Surface
clearing, grading, and grubbing work associated with emplacement of the engineered surface barrier lobes
would likely encompass all other site construction activities from a soil erosion perspective, as relatively
large areas of denuded soils would be exposed at one time. However, the depth of excavation would not
exceed that necessary to achieve uniform topography upon which to emplace barrier layers. Also, landfill
construction and barrier layer placement would occur in the later stages of the waste retrieval and
treatment phases of this alternative after most other construction activities have been completed.
Regardless, standard best management practices for soil erosion and sediment control would be
employed, including watering to control fugitive dust over the estimated 7-year construction period
(DOE 2003a:6-73-6-74).

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources. The surficial soils, unconsolidated strata, and underlying basaltic
bedrock of the 200 Areas are present elsewhere in the region and at Hanford. However, relatively large
guantities of geologic resources would be required under this alternative to support ongoing facility
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construction; upgrades to existing facilities, including the 200 Area tank farms; waste retrieval activities;
and, most substantially, tank farm landfill closure, as shown in Table 4-7 and further described in
Section 4.1.5.

Total geologic resource requirements under Alternative 2B are projected to be 4,330,000 cubic meters
(5,660,000 cubic yards). This volume is not expected to deplete locally available deposits or material
stockpiles because reserves of aggregate and other borrow materials available on site from gravel pit
No. 30 and Borrow Area C are estimated to total 49.6 million cubic meters (55 million cubic yards), as
further described in Section 4.1.5.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4154 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment and disposal, and landfill closure
under Alternative 3A would permanently disturb about 17.4 hectares (43 acres) of land. Most of this
activity would occur within or adjacent to the 200-East or 200-West Area and would include completion
of WTP construction activities. Also, a Bulk Vitrification Facility and facilities for mixed transuranic
(TRU) waste supplemental treatment would be constructed under this alternative in or adjacent to the
200-East and 200-West Areas (see Section4.1.1.4.1 and Table 4-1). An additional 101 hectares
(249 acres) would also be excavated in Borrow Area C, for a total of 118 hectares (292 acres) of new,
permanent land disturbance. Nevertheless, the type and intensity of anticipated direct impacts on geology
and soils under this alternative, including factors that could lead to increased wind and water erosion,
would generally be similar to those described in Section 4.1.5 and Section 4.1.5.3 under Alternative 2B;
excavation depths are not expected to exceed about 12 meters (40 feet) and would be less than 3 meters
(10 feet) for most activities. Further, activity-specific impacts under this alternative related to landfill
closure of the SST system would be the same as those described in Section 4.1.5.3 under Alternative 2B.
However, the total scale of direct impacts under this alternative would be greater than under
Alternative 2B due to the construction of supplemental treatment facilities combined with landfill closure
of the SST system.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the reasons previously described in Section 4.1.5.3. In addition to
relatively large quantities of a number of geologic resources required for ongoing facility construction;
upgrades to existing facilities, including the 200 Area tank farms; waste retrieval activities; and, most
substantially, tank farm closure (see Table 4-7), soil and/or sand would also be used in the bulk
vitrification process to form glass and to stabilize bulk vitrification waste form roll-off boxes prior to
disposal (DOE 2003b:6-70, 6-74). Due to the larger demands for construction-related uses and materials
for bulk vitrification operations, total geologic resource requirements under Alternative 3A are projected
to be 4,610,000 cubic meters (6,030,000 cubic yards). This volume is not expected to deplete locally
available deposits or material stockpiles because reserves of aggregate and other borrow materials
available on site from gravel pit No. 30 and Borrow Area C are estimated to total 49.6 million cubic
meters (55 million cubic yards), as further described in Section 4.1.5.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4-57



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

4155 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and landfill closure
under Alternative 3B would permanently disturb 18.3 hectares (45.2 acres) of land. Most of this activity
would be located within or adjacent to the 200-East or 200-West Area and would include completion of
WTP construction activities. Also, a Cast Stone Facility and facilities for mixed TRU waste supplemental
treatment would be constructed in or adjacent to the 200-East and 200-West Areas Section 4.1.1.5.1 and
Table 4-1). An additional 93.5 hectares (231 acres) would also be excavated in Borrow Area C, for a
total of 112 hectares (276 acres) of new, permanent land disturbance.

The type and intensity of anticipated direct impacts on geology and soils under this alternative, including
factors that could lead to increased wind and water erosion, would generally be similar to those described
in Section 4.1.5 and Section 4.1.5.4 under Alternative 3A; excavation depths are not expected to exceed
about 12 meters (40 feet) and would be less than 3 meters (10 feet) for most activities. Further,
activity-specific impacts under this alternative related to landfill closure of the SST system would be
similar to those generally described in Section 4.1.5 and Section 4.1.5.3 under Alternative 2B. Overall,
the total scale of direct impacts under this alternative would be very similar to those under Alternative 3A.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the reasons previously described in Section 4.1.5.3. As under
Alternative 3A, relatively large quantities of a number of geologic resources or products made from rock
and mineral resources would be required for ongoing facility construction; upgrades to existing facilities,
including the 200 Area tank farms; waste retrieval activities; and, most substantially, tank farm closure
(see Table 4-7). For this alternative, use of the cast stone supplemental treatment technology would
reduce the demand for clean soil and sand as compared with Alternative 3A, as the cast stone process
would immobilize tank waste utilizing fly ash and blast furnace slag (both industrial waste products)
derived from local offsite and regional sources and Portland cement (produced from limestone and other
minerals) (DOE 2003b:6-94, 6-95, 6-111-6-113). Due to smaller demands for supplemental treatment
operations associated with cast stone as compared with bulk vitrification, total geologic resource
requirements under Alternative 3B are projected to be 4,280,000 cubic meters (5,600,000 cubic yards).
This volume is not expected to deplete locally available deposits or material stockpiles because reserves
of aggregate and other borrow materials available on site from gravel pit No. 30 and Borrow Area C to
total 49.6 million cubic meters (55 million cubic yards), as further described in Section 4.1.5.

Design consideration of hazards with potential to affect new and existing facilities under this alternative
from large-scale geologic conditions (such as earthquakes) and site-specific geologic conditions would be
substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.1.5.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and landfill closure
under Alternative 3C would permanently disturb about 18.2 hectares (45 acres) of land. Most of this
activity would be located within or adjacent to the 200-East or 200-West Area and would include
completion of WTP construction activities. Also, a Steam Reforming Facility and facilities for mixed
TRU waste supplemental treatment would be constructed in or adjacent to both the 200-East and
200-West Areas (see Section 4.1.1.6.1 and Table 4-1). An additional 93.9 hectares (232 acres) would
also be excavated in Borrow Area C, for a total of 112 hectares (277 acres) of new, permanent land
disturbance. The type and intensity of anticipated direct impacts on geology and soils, including factors
that could lead to increased wind and water erosion, would generally be similar to those described in
Section 4.1.5 and Section 4.1.5.4 under Alternative 3A; excavation depths are not expected to exceed
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about 12 meters (40 feet) and would be less than 3 meters (10 feet) for most activities. Further, activity-
specific impacts under this alternative related to landfill closure of the SST system would be the same as
those described in Section 4.1.5.3 under Alternative 2B. Overall, the total scale of direct impacts under
this alternative would be very similar to those under Alternative 3A.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the reasons previously described in Section 4.1.5.2. As under
Alternatives 3A and 3B, relatively large quantities of a number of geologic resources or products made
from rock and mineral resources would be required for ongoing facility construction; upgrades to existing
facilities, including the 200 Area tank farms; waste retrieval activities; and, most substantially, tank farm
closure (see Table 4-7). Under this alternative, geologic resources utilized in the steam reforming
supplemental treatment process would be limited to iron oxide and kaolin clay, which would be obtained
from offsite regional sources (DOE 2003b:6-37, 6-38, 6-45, 6-61).

Similar to Alternative 3B, total geologic resource requirements under Alternative 3C are projected to be
4,290,000 cubic meters (5,610,000 cubic yards). This volume is not expected to deplete locally available
deposits or material stockpiles because reserves of aggregate and other borrow materials available on site
from gravel pit No. 30 and Borrow Area C are estimated to total 49.6 million cubic meters (55 million
cubic yards), as further described in Section 4.1.5.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.1.5.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and tank farm
closure under Alternative 4 would permanently disturb about 17.8 hectares (44.1 acres) of land. Most of
this activity would be located within or adjacent to the 200-East or 200-West Area and would include
completion of WTP construction activities. Also, a Cast Stone Facility would be constructed adjacent to
the 200-East Area, while a Bulk Vitrification Facility would be constructed in the 200-West Area.
Facilities for mixed TRU waste supplemental treatment would also be constructed, as well as a PPF for
treatment of highly contaminated rubble, soil, and equipment from selective clean closure of the BX and
SX tank farms (see Section 4.1.1.7.1 and Table 4-1). An additional 102 hectares (252 acres) would also
be excavated in Borrow Area C, for a total of 120 hectares (296 acres) of new, permanent land
disturbance.

The type and intensity of anticipated direct impacts on geology and soils under this alternative, including
factors that could lead to increased wind and water erosion, would generally be similar to those described
in Section 4.1.5 and Sections 4.1.5.4 through 4.1.5.6 under Alternatives 3A through 3C. However, while
activity-specific impacts related to landfill closure of the SST system would be similar to those described
in Section 4.1.5.3 under Alternative 2B, selective clean closure of the BX and SX tank farms would
involve deep excavation work that would entail additional direct and indirect impacts under this
alternative.

As under Alternatives 2B, 3A, 3B, and 3C, a portable grout production facility would be required in both
the 200-East and 200-West Areas to fill and stabilize tanks and ancillary equipment in each area
(DOE 2003a:6-9). Domed containment structures would also be temporarily erected over both the BX
and SXtank farms in the 200-East and 200-West Areas, respectively, to support clean closure,
encompassing excavation and removal of contaminated soils, tanks, and associated ancillary equipment
within these areas.
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In support of clean closure of the BX and SX tank farms, excavation to a depth of about 20 meters
(65 feet) below land surface or 3 meters (10 feet) below the base elevations of the waste tanks would be
required at a minimum. This excavation depth is expected to be sufficient to remove soils and sediments
contaminated by retrieval-related leaks, as well as contamination from historic waste releases that have
accumulated horizontally on compacted strata beneath the waste tanks. For some tank sites, excavation to
depths of up to 78 meters (255 feet) below land surface may be required to remediate contaminant plumes
from past-practice discharges that have migrated through the vadose zone soils and sediments and
possibly to the water table.

To accomplish excavation of the magnitude required for clean closure, work would proceed by first filling
each tank with a 0.3-meter (1-foot) layer of grout to stabilize the residual waste and reduce worker
exposure. Jet-grouted pile (retaining) walls that extend down the length of each tank elevation to a depth
of about 38 meters (125 feet) would then be installed. This would be followed by erection of the
containment structure. Closure operations would then proceed by excavating and removing soils and
ancillary equipment, including demolition and removal of the tank structures, tank slabs, and footings.
Excavated soils would be characterized and transported either directly to the RPPDF or to the PPF for
treatment prior to final disposal as MLLW. Ancillary equipment and tank debris would also be sent to the
PPF for treatment prior to onsite disposal. Final closure of the BX and SX tank farms would involve
filling the open excavations with clean soil derived from Borrow Area C (DOE 2003c:3-8, 13, 17).
Waste generation and management activities under this alternative are further discussed in
Section 4.1.14.7.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the main reasons previously described in Section 4.1.5.2. As under
Alternatives 3A through 3C, relatively large quantities of a humber of geologic resources or products
made from rock and mineral resources would be required for ongoing facility construction; upgrades to
existing facilities, including the 200 Area tank farms; waste retrieval activities; supplemental treatment
operations; and, most substantially, tank farm closure (see Table 4-7). Under this alternative, the
additional demand for borrow material for backfill of excavations in the BX and SX tank farms would be
partly compensated by the fact that construction of the landfill closure barrier would require less
resources as compared with Alternatives 2B through 3C. Total geologic resource requirements under
Alternative 4 are projected to be 4,660,000 cubic meters (6,100,000 cubic yards). This volume is not
expected to deplete locally available deposits or material stockpiles because reserves of aggregate and
other borrow materials available on site from gravel pit No. 30 and Borrow Area C are estimated to total
49.6 million cubic meters (55 million cubic yards), as further described in Section 4.1.5.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.15.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and landfill closure
under Alternative 5 would permanently disturb about 20.2 hectares (49.9 acres) of land. Most of this
activity would be located within or adjacent to the 200-East or 200-West Area and would include
completion of WTP construction activities. Also, a Cast Stone Facility would be constructed adjacent to
the 200-East Area, while a Bulk Vitrification Facility would be constructed in the 200-West Area.
Facilities for mixed TRU waste supplemental treatment would also be constructed. To support
accelerated treatment under this alternative, new DSTs and a Sulfate Removal Facility would be built (see
Section 4.1.1.8.1 and Table 4-1). An additional 118 hectares (291 acres) would also be excavated in
Borrow Area C, for a total of 138 hectares (341 acres) of new, permanent land disturbance.
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The type and intensity of anticipated direct impacts on geology and soils, including factors that could lead
to increased wind and water erosion, would generally be similar to those described in Section 4.1.5 and
Section 4.1.5.4 under Alternative 3A; excavation depths are not expected to exceed about 12 meters
(40 feet) and would be less than 3 meters (10 feet) for most activities. Further, activity-specific impacts
under this alternative related to landfill closure of the SST system would be somewhat greater than those
described in Section 4.1.5.3 under Alternative 2B. Specifically, instead of construction of a modified
RCRA Subtitle C barrier as under Alternatives 2B through 3C, a more robust Hanford barrier with a
4.6-meter (15-foot) thickness would be constructed under Alternative 5 for landfill closure of the tank
farms. As under the other landfill closure alternatives, a portable grout production facility would be
required in both the 200-East and 200-West Areas to fill and stabilize tanks and ancillary equipment in
each area (DOE 2003a:6-9). In contrast, there would be no contaminated soil removal at any tank farm
under this alternative, and ancillary equipment outside the barrier lobes would be neither removed nor
grouted.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the main reasons previously described in Section 4.1.5.2 As under
Alternatives 3A through 3C, relatively large quantities of a number of geologic resources or products
made from rock and mineral resources would be required for ongoing facility construction; upgrades to
existing facilities, including the 200 Area tank farms; waste retrieval activities; supplemental treatment
operations; and, most substantially, tank farm closure (see Table 4-7). Under this alternative, while there
would be no additional demand for borrow material for backfill of tank farm excavations, construction of
the thicker Hanford barrier across all tank farms would drive an overall greater demand for geologic
resources as compared with the previous alternatives. Total geologic resource requirements under
Alternative 5 are projected to be 5,380,000 cubic meters (7,040,000 cubic yards). This volume is not
expected to deplete locally available deposits or material stockpiles because reserves of aggregate and
other borrow materials available on site from gravel pit No. 30 and Borrow Area C are estimated to total
49.6 million cubic meters (55 million cubic yards), as further described in Section 4.1.5.

4.15.9 Alternative 6A: All Vitrification/No Separations; Clean Closure
41591 Base Case

Construction of new facilities to support tank waste retrieval, treatment, disposal; and clean closure of the
SST system; and landfill closure of six sets of cribs and trenches (ditches) under Alternative 6A, Base
Case would permanently disturb about 210 hectares (519 acres) of land. Most of this activity would be
located within or adjacent to the 200-East or 200-West Area and would include completion of WTP
construction activities with expanded HLW vitrification and associated IHLW canister storage capacity.
Also, due to the longer timeframe required to process all tank waste under this alternative, a number of
facilities would have to be replaced over time, including the WTP.

For clean closure activities, domed containment structures would also be temporarily erected over each
tank farm in the 200-East and 200-West Areas to facilitate excavation and removal of contaminated soils,
tanks, and associated ancillary equipment within these areas. Finally, a PPF for treatment of highly
contaminated deep soils generated during clean closure activities would also be constructed to the west of
the 200-East Area (see Section 4.1.1.9.1.1 and Table 4-1). An additional 494 hectares (1,220 acres)
would also be excavated in Borrow Area C, for a total of 704 hectares (1,740 acres) of new, permanent
land disturbance.

The type and intensity of anticipated direct impacts on geology and soils under this alternative, including
factors that could lead to increased wind and water erosion, would be similar to those generally described
in Section 4.1.5. Still, the potential for soil erosion would increase from site activities under all Tank
Closure alternatives, but the potential would be somewhat greater under this alternative due to the much
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greater land area disturbed. Also, while excavation depths for new facility construction would generally
not be expected to exceed about 12 meters (40 feet) for the WTP HLW melter bays, clean closure of the
SST system farm would involve deep excavation work at all tank farm locations. To be specific, deep
soil removal, including excavation to a depth of about 20 meters (65 feet) below land surface or 3 meters
(10 feet) below the base elevations of the waste tanks would be required at a minimum. This excavation
depth is expected to be sufficient to remove soils and sediments contaminated by retrieval-related leaks,
as well as contamination from historic waste releases that have accumulated horizontally on compacted
strata beneath the waste tanks. For some tank sites, excavation to depths of up to 78 meters (255 feet)
below land surface may be required to remediate contaminant plumes from past-practice discharges that
have migrated through the vadose zone soils and sediments and possibly to the water table.

To accomplish excavation of the magnitude required for clean closure, work would proceed by first filling
each tank with a 0.3-meter (1-foot) layer of grout to stabilize the residual waste and reduce worker
exposure. Jet-grouted pile (retaining) walls that extend down the length of each tank elevation to a depth
of about 38 meters (125 feet) would then be installed. This installation would be followed by erection of
the containment structure. Closure operations would then proceed by excavating and removing soils and
ancillary equipment, including demolition and removal of the tank structures, tank slabs, and footings.
Excavated soils, with the exception of tank bottom soils managed as HLW, would be characterized and
transported either directly to the RPPDF or to the PPF for treatment prior to final disposal as MLLW.
Highly and moderately contaminated ancillary equipment and tank debris and intermixed soil would be
packaged in shielded boxes and transported to onsite HLW Debris Storage Facilities. Final closure of the
tank farms would involve filling the open excavations with clean soil derived from Borrow Area C
(DOE 2003c:3-8, 13, 17). Waste generation and management activities under this alternative are further
discussed in Section 4.1.14.9.1.

As an additional closure action under this alternative, a modified RCRA Subtitle C barrier of very limited
extent would be constructed for landfill closure of the six sets of cribs and trenches (ditches) in the B and
T Areas that are located outside the areas that would be clean-closed (see Section 4.1.5).

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the main reasons previously described in Section 4.1.5. However,
large quantities of a number of geologic resources or products made from rock and mineral resources
would be required for ongoing facility construction; upgrades to existing facilities, including the 200 Area
tank farms; waste retrieval activities; and, most substantially, tank farm clean closure (see Table 4-7). In
addition to geologic resources to support facility construction, large volumes of borrow materials would
be required for site grading, backfilling (particularly for tank excavations), and other uses. Total geologic
resource requirements under Alternative 6A, Base Case, are projected to be 22,500,000 cubic meters
(29,400,000 cubic yards). While this volume could deplete immediately available stockpiles, it is not
expected to deplete onsite reserves because aggregate and other borrow materials available onsite from
gravel pit No. 30 and Borrow Area C are estimated to total 49.6 million cubic meters (55 million cubic
yards), as further described in Section 4.1.5. Similar materials are also widely available in the region, and
offsite commercial quarries could supplement onsite sources if needed.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.15.9.2 Option Case

Construction of new facilities to support tank waste retrieval, treatment, and disposal and clean closure of
the SST system and the six sets of cribs and trenches (ditches) under Alternative 6A, Option Case, would
permanently disturb about 210 hectares (519 acres) of land. Construction requirements and associated
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impacts on geology and soils would be very similar to those described in Section 4.1.5.9.1 under
Alternative 6A, Base Case, although a larger PPF would be constructed under this case. Further, a larger
volume of material and associated land area totaling 571 hectares (1,410 acres) would be excavated in
Borrow Area C to support remediation activities, for a total of 781 hectares (1,930 acres) of new,
permanent land disturbance. The type and intensity of anticipated direct impacts on geology and soils
under this alternative, including factors that could lead to increased wind and water erosion, would
generally be similar to those described in Section 4.1.5. Tank farm closure activities would essentially be
the same as described in Section 4.1.5.9.1 under Alternative 6A, Base Case, with one major exception.
Under Alternative 6A, Option Case, the six sets of cribs and trenches (ditches) in the B and T Areas
would be clean-closed along with all SSTs, instead of landfill-closed as under the Base Case. This would
require additional excavation work and soil removal in areas adjacent to the B and T tank farms.

Total geologic resource requirements under Alternative 6A, Option Case, are projected to be 26 million
cubic meters (34 million cubic yards). While this demand volume could deplete immediately available
stockpiles during the course of project implementation, it is not expected to deplete onsite reserves
because aggregate and other borrow materials available on site from gravel pit No. 30 and Borrow Area C
are estimated to total 49.6 million cubic meters (55 million cubic yards), as further described in
Section 4.1.5. Similar materials are also widely available in the region, and offsite commercial quarries
could supplement onsite sources if needed.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.15.10 Alternative 6B: All Vitrification with Separations; Clean Closure
4.15.10.1 Base Case

Construction of new facilities to support tank waste retrieval, treatment, and disposal; clean closure of the
SST system; and landfill closure of the six sets of cribs and trenches (ditches) under Alternative 6B, Base
Case, would permanently disturb about 117 hectares (288 acres) of land. Most of this activity would be
located within or adjacent to the 200-East or 200-West Area and would include completion of WTP
construction activities with expanded LAW vitrification capacity.

To support clean closure activities, domed containment structures would also be temporarily erected over
each tank farm in the 200-East and 200-West Areas to facilitate excavation and removal of contaminated
soils, tanks, and associated ancillary equipment within these areas. Finally, a PPF for treatment of highly
contaminated deep soils generated during clean closure activities would also be constructed to the west of
the 200-East Area (see Section 4.1.1.10.1.1 and Table 4-1). An additional 239 hectares (591 acres)
would also be excavated in Borrow Area C, for a total of 356 hectares (879 acres) of new, permanent land
disturbance.

Construction requirements and associated impacts on geology and soils would be somewhat greater than
those described in Section 4.1.5.3 under Alternative 2B as additional ILAW Interim Storage Facilities
would be required under this alternative. The type and intensity of anticipated direct impacts on geology
and soils under this alternative, including factors that could lead to increased wind and water erosion,
would generally be similar to those described in Section 4.1.5; excavation depths are not expected to
exceed about 12 meters (40 feet) and would be less than 3 meters (10 feet) for most activities.
Additionally, activity-specific impacts under this alternative related to clean closure of the SST system
and landfill closure of the six sets of cribs and trenches (ditches) in the B and T Areas would essentially
be the same as those described in Section 4.1.5.9.1 under Alternative 6A, Base Case. Overall, even with
clean closure as a component of this alternative, the total scale of direct impacts under this alternative
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would be much less than under Alternative 6A due to the smaller scale of new facility construction
required, which is comparable to but still greater than that under Alternative 2B.

Construction activities and subsequent operations would not preclude the use of rare or otherwise
valuable geologic or soil resources for the main reasons previously described in Section 4.1.5. However,
large quantities of a number of geologic resources or products made from rock and mineral resources
would be required for ongoing facility construction; upgrades to existing facilities, including the 200 Area
tank farms; waste retrieval activities; and, most substantially, tank farm clean closure (see Table 4-7). As
under Alternative 6A, large volumes of borrow materials would be required for site grading, backfilling
(particularly for tank excavations), and other uses in addition to geologic resources to support facility
construction. Total geologic resource requirements under Alternative 6B, Base Case, are projected to be
10,900,000 cubic meters (14,300,000 cubic yards). While this demand volume could deplete immediately
available stockpiles during the course of project implementation, it is not expected to deplete onsite
reserves because aggregate and other borrow materials available on site from gravel pit No. 30 and
Borrow Area C are estimated to total 49.6 million cubic meters (55 million cubic yards), as further
described in Section 4.1.5. Similar materials are also widely available in the region, and offsite
commercial quarries could supplement onsite sources if needed.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.15.10.2 Option Case

Construction of new facilities to support tank waste retrieval, treatment, and disposal and clean closure of
the SST system and the six sets of cribs and trenches (ditches) under Alternative 6B, Option Case, would
permanently disturb about 117 hectares (288 acres) of land. Construction requirements and associated
impacts on geology and soils would be very similar to those described in Section 4.1.5.10.1 under
Alternative 6B, Base Case; however, a larger PPF would also be constructed as compared to the Base
Case. An additional 316 hectares (780 acres) would also be excavated in Borrow Area C, for a total of
433 hectares (1,070 acres) of new, permanent land disturbance. The type and intensity of anticipated
direct impacts on geology and soils under this alternative, including factors that could lead to increased
wind and water erosion, would generally be similar to those described in Section 4.1.5. Tank farm
closure activities would essentially be the same as described in Section 4.1.5.9.1 under Alternative 6A,
Base Case, with one major exception. Under Alternative 6B, Option Case, the six sets of cribs and
trenches (ditches) in the B and T Areas would be clean-closed along with all SSTs, instead of landfill-
closed as under the Base Case. This would require additional excavation work and soil removal and
replacement in areas adjacent to the B and T tank farms.

Total geologic resource requirements under Alternative 6B, Option Case, are projected to be
14,400,000 cubic meters (18,800,000 cubic yards). While this demand volume could deplete immediately
available stockpiles during the course of project implementation, it is not expected to deplete onsite
reserves because aggregate and other borrow materials available on site from gravel pit No. 30 and
Borrow Area C are estimated to total 49.6 million cubic meters (55 million cubic yards), as further
described in Section 4.1.5. Similar materials are also widely available in the region, and offsite
commercial quarries could supplement onsite sources if needed.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.
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41511 Alternative 6C: All Vitrification with Separations; Landfill Closure

Construction of new facilities to support tank waste retrieval, treatment, and disposal and landfill closure
of the SST system and the six sets of cribs and trenches (ditches) under Alternative 6C would
permanently disturb about 61.1 hectares (151 acres) of land. Most of this activity would be located within
or adjacent to the 200-East or 200-West Area and would include completion of WTP construction
activities with expanded HLW vitrification capacity (see Section 4.1.1.11.1 and Table 4-1).

Construction requirements and associated impacts on geology and soils would be somewhat greater than
those described in Section 4.1.5.3 under Alternative 2B as additional ILAW Interim Storage Facilities
would be required under this alternative. Additionally, impacts and activities associated with removal of
the upper 4.6 meters (15 feet) of contaminated soil in the BX and SXtank farms and subsequent
emplacement of a modified RCRA Subtitle C barrier for landfill closure of all 18 tank farms and the six
sets of cribs and trenches (ditches) associated with the B and T tank farms would be the same as described
in Section 4.1.5.3. Further, an additional 104 hectares (257 acres) would also be excavated in Borrow
Area C, for a total of 165 hectares (408 acres) of new, permanent land disturbance. Otherwise, the type
and intensity of anticipated direct impacts on geology and soils under this alternative, including factors
that could lead to increased wind and water erosion, would generally be similar to those described in
Section 4.1.5.

Total geologic resource requirements under Alternative 6C are projected to be 4,750,000 cubic meters
(6,200,000 cubic yards). While this demand volume could deplete immediately available stockpiles
during the course of project implementation, it is not expected to deplete onsite reserves because
aggregate and other borrow materials available on site from gravel pit No. 30 and Borrow Area C are
estimated to total 49.6 million cubic meters (55 million cubic yards), as further described in Section 4.1.5.
Similar materials are also widely available in the region, and offsite commercial quarries could
supplement onsite sources if needed.

Design consideration of hazards with the potential to affect new and existing facilities under this
alternative from large-scale geologic conditions (such as earthquakes) and site-specific geologic
conditions would be substantially the same as those described in Section 4.1.5.2 under Alternative 2A.

4.1.6 Water Resources

This subsection presents the potential direct, short-term impacts of implementing the Tank Closure
alternatives on water resources encompassing surface water, the vadose zone, and groundwater. Potential
short-term impacts of facility construction, operations, deactivation, and closure activities are analyzed
over the active project phase for each alternative, extending through the 100-year administrative control,
institutional control, or postclosure care period, as applicable, for each alternative. Long-term impacts on
water resources, including contamination releases to and transport through the Hanford groundwater
system, are evaluated in Chapter 5, Section 5.1.1.

Under the Tank Closure alternatives, direct impacts on surface water, the vadose zone, and groundwater
would be similar in nature; any variability would be related to the intensity and duration of the activities
conducted under each alternative. Generally, facility construction activities are not expected to have any
direct impact on surface-water features, including the Columbia River, as there are no natural, perennial
surface-water drainages on the Central Plateau of Hanford. While several manmade ponds and
impoundments are located in the 200 Areas, including the two Treated Effluent Disposal Facility (TEDF)
disposal ponds and the three Liquid Effluent Retention Facility (LERF) impoundments adjacent to the
200-East Area, these ponds and impoundments would not be directly impacted by construction activities.
Also, no portion of the 200 Areas lies within a floodplain. Although the southwest corner of the
200-West Area is within the probable maximum flood zone of Cold Creek, no facilities would be
constructed there under any Tank Closure alternative.
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While portions of the probable maximum flood zone associated with Cold Creek lie within the confines of
Borrow Area C, production operations associated with material extraction to support tank closure and
waste management activities would be conducted to avoid impacting the watercourse and associated
floodplain. Any changes in the extent and nature of predicted mining that could impact the floodplain
would be evaluated, and a floodplain assessment would be prepared as required by Executive
Order 11988, Floodplain Management, and Federal regulations (10 CFR 1022).

All construction- and closure-related land disturbances, especially for new facility construction, would
expose soils and sediments to possible erosion by infrequent, heavy rainfall or by wind. While unlikely to
reach surface-water features as discussed above, stormwater runoff from exposed areas could convey soil,
sediments, and other pollutants (e.g., construction waste materials and spilled materials, such as
petroleum, oils, and lubricants from construction equipment) from construction footprint and laydown
areas. Nevertheless, appropriate soil erosion and sediment control measures and spill prevention and
waste management practices would be employed to minimize suspended sediment, the transport of other
deleterious materials, and potential water-quality impacts.  Further, all construction and other
ground-disturbing activities would be conducted in accordance with current National Pollutant Discharge
Elimination System (NPDES) and state waste discharge general permits for stormwater discharges
associated with construction activities, issued by the Washington State Department of Ecology (Ecology).
The NPDES permit specifically requires the development and implementation of a stormwater pollution
prevention plan.

Once completed, new facilities, including the WTP and other tank waste retrieval, treatment, and
storage/disposal facilities, would incorporate appropriate stormwater management controls to collect,
convey, and detain stormwater from buildings and other impervious surfaces so as to minimize the
impacts of onsite hydrology and soil erosion. Hanford’s NPDES Storm Water Multi-Sector General
Permit would cover stormwater discharges associated with industrial activity and, as necessary,
stormwater discharges would be covered under state waste discharge permits for discharges to the ground.

Under normal operations associated with waste retrieval, treatment, and disposal and tank closure, facility
design combined with adherence to spill prevention and emergency response plans and procedures would
help to ensure that involved hazardous substances, including spills, should they occur, do not reach soils
or surfaces where they could be conveyed to surface water or groundwater. For construction, operations,
deactivation, and closure activities, adherence to best management practices and other preventive
measures under applicable permits and compliance plans would be coordinated by DOE with those
measures in similar sitewide pollution prevention plans.

Direct, short-term impacts of tank closure activities, including tank waste retrieval, treatment, and
disposal and SST system closure, to the vadose zone and underlying groundwater would mainly be
limited to SST leaks that could be induced by waste retrieval activities under all alternatives, with the
exception of Alternative 1, No Action.

Projected impacts on water resources specific to implementation of each of the Tank Closure alternatives
are presented in the following sections.

41.6.1 Alternative 1: No Action
416.1.1 Surface Water

No additional direct impacts on surface water or groundwater availability or quality resources are
expected in the short term under Alternative 1, as ongoing tank farm facility upgrades and associated
construction activities would not result in any additional land disturbance in the 200 Areas. Sanitary and
industrial wastewater generation in the 200 Areas is expected to decrease with the termination of WTP
construction. It was assumed that existing facilities, or their equivalents, would continue to be available

4-66



Chapter 4 = Short-Term Environmental Consequences

to manage liquid waste generated under this alternative, with any necessary operational-life extensions or
replacements completed as needed. Specifically, sanitary wastewater would continue to be managed via
existing 200 Area collection and treatment facilities. Nonhazardous process wastewater would continue
to be discharged to the TEDF in the 200-East Area, while any dilute, radioactive liquid effluents would
continue to be managed in the 200 Area LERF prior to treatment in the ETF (DOE 2003d:6-10). The
State-Approved Land Disposal Site (SALDS), located north of the 200-West Area, is the ultimate
discharge point for liquid waste after passing through the LERF/ETF system. Waste management is
further discussed in Section 4.1.14. Additional water use associated with the proposed facility upgrades
and WTP construction would peak in 2008 and then fall to pre-WTP activity levels, as quantified in
Section 4.1.2.1. In total, water use to support activities under this alternative has been conservatively
estimated at 3,300 million liters (872 million gallons).

41.6.1.2 Vadose Zone and Groundwater

This alternative would result in impacts on groundwater quality over the long term only; no short-term
impacts would occur because no tank waste retrieval would be performed. The SSTs, DSTs, and
miscellaneous underground storage tanks (MUSTS) would fail over time, resulting in the release of their
contents to the vadose zone and unconfined aquifer system. These releases would add to the range of
2.84-3.97 million liters (750,000-1,050,000 gallons) of waste estimated to have leaked to the vadose
zone to date. Ultimately, these contaminants would be discharged to the Columbia River. Long-term
impacts on water resources, including contamination releases to and transport through the Hanford
groundwater system, are evaluated in Chapter 5, Section 5.1.1.1.

4.1.6.2 Alternative 2A: Existing WTP Vitrification; No Closure
416.2.1 Surface Water

Facility construction activities and normal facility operation are not expected to have any direct impact on
surface-water features or surface-water quality under Alternative 2A for the same reasons as previously
described in Section 4.1.6.

There would be no direct discharge of effluents to either surface water or groundwater during
construction, operations, and deactivation under Alternative 2A. Nonhazardous sanitary wastewater
(sewage) would be managed via appropriate sanitary wastewater collection and treatment systems.
During the early phases of new facility construction, it has been assumed that portable toilet facilities
would be provided for construction personnel, with collected waste disposed of at offsite contractor
facilities, as is standard construction practice. During facility operations and deactivation, sanitary
wastewater would be disposed of via the dedicated sanitary sewer or septic/drain field system serving a
particular facility. A dedicated sanitary sewage collection, treatment, and drain field disposal system will
serve the WTP complex. Industrial wastewater effluent may be generated as a result of some construction
activities, including facility commissioning, but would mainly consist of process effluents from the WTP.
Nonhazardous process wastewater would be discharged to the TEDF in the 200-East Area, while
radioactive liquid effluents would be discharged to the 200 Area LERF prior to treatment in the ETF
(DOE 2003b:6-10). It was assumed that these facilities, or their equivalents, would continue to be
available to manage process liquids generated under this alternative, with any necessary operational-life
extensions or replacements completed as needed. Due to the relatively long treatment timeframe
associated with this alternative, it would be necessary to replace the ETF twice and the 242-A Evaporator
once. Waste generation and management activities under this alternative are further discussed in
Section 4.1.14.

Water would be required during construction for soil compaction, dust control, concrete production, and
possibly for work surface and equipment washdown. During operations, water would be required to
support process makeup requirements and facility cooling, as well as the potable and sanitary needs of the
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operations workforce and other uses. Water would also be used during facility deactivation activities to
stabilize and partially decontaminate waste treatment, retrieval, and disposal facilities, but this
requirement would be relatively small compared to operational and construction demands. In total, water
use to support activities under this alternative has been conservatively estimated at 208,000 million liters
(55,000 million gallons), with a peak demand of 3,720 million liters (983 million gallons). While some
water use would occur through 2193 associated with the DOE administrative control period, this water
demand would primarily occur during the 88-year facility construction, waste retrieval, and waste
treatment phases. This peak demand is substantially less than the production capacity of the Hanford
Export Water System, which withdraws water from the Columbia River, and it is not expected to greatly
impact the availability of surface water for downstream users. The impact of this water demand on
Hanford’s utility infrastructure is further detailed in Section 4.1.2.2.

41.6.2.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative. As described in Section 4.1.5.2, the depth of excavation for
facility construction would not exceed about 12 meters (40 feet), and the depth of the water table in the
unconfined aquifer beneath the 200 Areas averages more than 50 meters (160 feet). As such, construction
dewatering should not be required for any proposed activities under this alternative. Also, construction
activities would be conducted so as to avoid contaminated geologic media in the vadose zone.

In addition, there would be no direct discharge of effluents to either surface water or groundwater during
construction, operations, and deactivation. Sanitary wastewater, nonhazardous process wastewater, and
radioactive liquid effluents would be discharged to permitted onsite treatment facilities, as discussed in
Section 4.1.6.2.1 above. The only potential effect of these discharges on groundwater would be to
maintain or possibly expand the groundwater mounds (i.e., locally elevated water table areas) that exist
beneath the TEDF ponds adjacent to the 200-East Area and the WTP site and beneath the SALDS located
north of the 200-West Area. The latter is the ultimate discharge point for treated effluent passing through
the LERF and the ETF.

During normal operations, the main direct impact on the vadose zone and groundwater in the 200 Areas
would be due to leaks from the tank systems during retrieval operations. Leaks are projected to occur due
to liquid volume additions (mainly water) under pressure during retrieval. Under this alternative, DOE
would utilize a combination of retrieval technologies, including modified sluicing, VBR, and the MRS.
The scope of waste retrieval operations is further described in Chapter 2, Section 2.3.1.1. The MRS
would be used in tanks that are assumed or have been confirmed to have leaked in the past, as it
introduces sluice liquid in a controlled fashion while pumping out the resulting waste slurry at
approximately the same rate as liquid is introduced. Thus, this system minimizes increases in liquid
volume within the tank during retrieval. Nevertheless, for purposes of analysis, it was assumed that each
of the 149 SSTs would leak an average of 15,000 liters (4,000 gallons) during retrieval to the surrounding
soils and sediments within the vadose zone (DOE 2003e:4-8-4-11). These releases would add to the
range of 2.84-3.97 million liters (750,000-1,050,000 gallons) of waste estimated to have leaked to the
vadose zone to date and could contribute to groundwater contaminant migration over the long term.

Although tank waste retrieval would result in removal of 99 percent of the tank waste by volume as
proposed under this alternative, residual tank waste inventories would have the potential to result in
impacts on groundwater quality over the long term. Even after implementation of corrective action
measures to fill deteriorating tanks with grout or gravel, Hanford SSTs, DSTs, and MUSTs would fail
over time, resulting in release of their contents to the vadose zone and unconfined aquifer system.
Ultimately, these contaminants would be discharged to the Columbia River. Long-term impacts on water
resources, including contamination releases to and transport through the Hanford groundwater system, are
evaluated in Chapter 5, Section 5.1.1.2.

4-68



Chapter 4 = Short-Term Environmental Consequences

4.1.6.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure
4.1.6.3.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 2B for the same reasons as
previously described in Sections 4.1.6 and 4.1.6.2.1. Effluents generated by facility operations would be
managed in a similar manner to that described in Section 4.1.6.2.1. However, to ensure the availability of
treatment facilities to process liquid waste generated under this alternative, the ETF and the
242-A Evaporator would each be replaced once. Waste generation and management activities are further
discussed in Section 4.1.14.3.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. Under this alternative, excavation work associated with emplacement
of the modified RCRA Subtitle C barrier for landfill closure of the SST system and the six sets of cribs
and trenches (ditches) would add to the water required for dust control and soil compaction. In total,
water use to support activities under this alternative has been conservatively estimated at 86,300 million
liters (22,800 million gallons), with a peak demand of 3,560 million liters (940 million gallons). While
some water use may occur through 2145 associated with the DOE postclosure care period, water demand
would be concentrated during the 40-year facility construction, waste retrieval, waste treatment, and SST
system closure phases. This peak demand is substantially less than the production capacity of the
Hanford Export Water System, which withdraws water from the Columbia River, and it is not expected to
greatly impact the availability of surface water for downstream users. The impact of this water demand
on Hanford’s utility infrastructure is further detailed in Section 4.1.2.3.

41.6.3.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. The exception under this alternative involves closure activities, including removal and
disposal of the upper 4.6 meters (15 feet) of contaminated soils and encountered ancillary equipment
within the BX and SX tank farms.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.3.

Although tank waste retrieval would result in removal of 99 percent of the tank waste by volume, residual
tank waste inventories would have the potential to result in impacts on groundwater quality over the long
term. In the short term, leaks could occur due to liquid volume additions (mainly water) under pressure
during tank waste retrieval activities, as further described in Section 4.1.6.2.2 under Alternative 2A. As a
short-term measure following retrieval, individual SSTs and DSTs in each tank farm would be stabilized
by filling them with cement grout, followed by emplacement of a landfill barrier over the tank farms
under this alternative. The modified RCRA Subtitle C barrier lobes would serve to impede the movement
of residual contaminants from the tanks to the vadose zone and associated contaminants in the vadose
zone, principally by retarding surface-water infiltration. The modified RCRA Subtitle C barrier is
designed for a 500-year performance period. Nevertheless, this barrier would degrade over time,
allowing infiltration and contaminant migration, and the SSTs, DSTs, and MUSTs would fail, resulting in
release of their contents to the vadose zone and unconfined aquifer system. Ultimately, these
contaminants could be discharged to the Columbia River. Long-term impacts on water resources,
including contamination releases to and transport through the Hanford groundwater system, are evaluated
in Chapter 5, Section 5.1.1.3.
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4.1.6.4 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

416.4.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 3A for the same reasons as
previously described in Sections 4.1.6 and 4.1.6.2.1. Any potential for direct or indirect impacts on
stormwater or surface-water quality would be very similar to Alternative 2B, as the total land area that
would be disturbed is similar, despite the addition of Bulk Vitrification Facilities under this alternative.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid waste
generated under this alternative, the ETF and the 242-A Evaporator would be replaced once. Waste
generation and management activities are further discussed in Section 4.1.14.4.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. As under Alternative 2B (see Section 4.1.6.3.1), excavation work
associated with emplacement of the modified RCRA Subtitle C barrier for landfill closure of the SST
system and the six sets of cribs and trenches (ditches) in the B and T Areas under this alternative would
add to the water required for dust control and soil compaction. In total, water use to support activities
under this alternative has been conservatively estimated at 77,000 million liters (20,300 million gallons),
with a peak demand of 2,180 million liters (576 million gallons), which is less than the estimated
requirements under Alternatives 2A and 2B. While some water use may occur through 2141 associated
with the DOE postclosure care period, this water demand would primarily occur during the 36-year
facility construction, waste retrieval, waste treatment, and SST system closure phases. This demand is
substantially less than the production capacity of the Hanford Export Water System, which withdraws
water from the Columbia River, and it is not expected to greatly impact the availability of surface water
for downstream users. The impact of this water demand on Hanford’s utility infrastructure is further
detailed in Section 4.1.2.4.

416.4.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. As under Alternative 2B, the exception under this alternative would involve closure
activities, including removal and disposal of the upper 4.6 meters (15 feet) of contaminated soils and
encountered ancillary equipment within the BX and SX tank farms.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.4.

As under the previous alternatives, tank waste retrieval activities would result in removal of 99 percent of
the tank waste by volume under this alternative. The residual tank waste inventories would still have the
potential to result in impacts on groundwater quality over the long term. In the short term, leaks could
occur due to liquid volume additions (mainly water) under pressure during tank waste retrieval activities,
as further described in Section 4.1.6.2.2 under Alternative 2A. As a short-term measure following
retrieval, individual SSTs and DSTs in each tank farm would be stabilized by filling them with cement
grout, followed by emplacement of a landfill barrier over the tank farms under this alternative. The
modified RCRA Subtitle C barrier system would serve to impede the movement of residual contaminants
from the tanks to the vadose zone and associated contaminants in the vadose zone, principally by
retarding surface-water infiltration. The modified RCRA Subtitle C barrier is designed for a
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500-year performance period. Nevertheless, this barrier would degrade over time, allowing infiltration
and contaminant migration, and the SSTs, DSTs, and MUSTs would fail, resulting in release of their
contents to the vadose zone and unconfined aquifer system. Ultimately, these contaminants could be
discharged to the Columbia River. Long-term impacts on water resources, including contamination
releases to and transport through the Hanford groundwater system, are evaluated in Chapter 5,
Section 5.1.1.4.

4.1.6.5 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

41.65.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 3B for the same reasons as
previously described in Sections 4.1.6 and 4.1.6.2.1. Any potential for direct or indirect impacts on
stormwater or surface-water quality would be very similar to Alternatives 2B and 3A as the total land area
that would be disturbed would be similar, despite the addition of Cast Stone Facilities under this
alternative.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid waste
generated under this alternative, the ETF and the 242-A Evaporator would each be replaced once. Waste
generation and management activities are further discussed in Section 4.1.14.5.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. As under Alternative 2B (see Section 4.1.6.3.1), excavation work
associated with emplacement of the modified RCRA Subtitle C barrier for landfill closure of the SST
system and the six sets of cribs and trenches (ditches) in the B and T Areas under this alternative would
add to the water required for dust control and soil compaction. In total, water use to support activities
under this alternative has been conservatively estimated at 77,000 million liters (20,300 million gallons),
with a peak demand of 2,180 million liters (576 million gallons), which is less than the estimated
requirements under Alternatives 2A and 2B and the same as under Alternative 3A. While some water use
may occur through 2141 associated with the DOE postclosure care period, this water demand would
primarily occur during the 36-year facility construction, waste retrieval, waste treatment, and SST system
closure phases. This demand is substantially less than the production capacity of the Hanford Export
Water System, which withdraws water from the Columbia River, and it is not expected to greatly impact
the availability of surface-water for downstream users. The impact of this water demand on Hanford’s
utility infrastructure is further detailed in Section 4.1.2.5.

416.5.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. As under Alternative 2B, the exception under this alternative would involve closure
activities, including removal and disposal of the upper 4.6 meters (15 feet) of contaminated soils and
encountered ancillary equipment within the BX and SX tank farms.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.5.

As under the previous alternatives, tank waste retrieval activities would result in removal of 99 percent of
the tank waste by volume under this alternative. The residual tank waste inventories would still have the
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potential to result in impacts on groundwater quality over the long term. In the short term, leaks could
occur due to liquid volume additions (mainly water) under pressure during tank waste retrieval activities,
as further described in Section 4.1.6.2.2 under Alternative 2A. As a short-term measure following
retrieval, individual SSTs and DSTs in each tank farm would be stabilized by filling them with cement
grout, followed by emplacement of a landfill barrier over the tank farms under this alternative. The
modified RCRA Subtitle C barrier system would serve to impede the movement of residual contaminants
from the tanks to the vadose zone and associated contaminants in the vadose zone, principally by
retarding surface-water infiltration. The modified RCRA Subtitle C barrier is designed for a 500-year
performance period. Nevertheless, this barrier would degrade over time, allowing infiltration and
contaminant migration, and the SSTs, DSTs, and MUSTSs would fail, resulting in release of their contents
to the vadose zone and unconfined aquifer system. Ultimately, these contaminants could be discharged to
the Columbia River. Long-term impacts on water resources, including contamination releases to and
transport through the Hanford groundwater system, are evaluated in Chapter 5, Section 5.1.1.5.

4.1.6.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

41.6.6.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 3B for the same reasons as
previously described in Sections 4.1.6 and 4.1.6.2.1. Any potential for direct or indirect impacts on
stormwater or surface-water quality would be very similar to Alternatives 2B, 3A, and 3B as the total land
area that would be disturbed would be similar, despite the addition of Steam Reforming Facilities under
this alternative.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid waste
generated under this alternative, the ETF and the 242-A Evaporator would each be replaced once. Waste
generation and management activities are further discussed in Section 4.1.14.6.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. As under Alternative 2B (see Section 4.1.6.3.1), excavation work
associated with emplacement of the modified RCRA Subtitle C barrier for landfill closure of the SST
system and the six sets of cribs and trenches (ditches) in the B and T Areas under this alternative would
add to the water required for dust control and soil compaction. In total, water use to support activities
under this alternative has been conservatively estimated at 77,300 million liters (20,400 million gallons),
with a peak demand of 2,190 million liters (579 million gallons), which is less than the estimated
requirements under Alternatives 2A and 2B and just slightly more than under Alternatives 3A and 3B.
While some water use may occur through 2141 associated with the DOE postclosure care period, this
water demand would primarily occur during the 36-year facility construction, waste retrieval, waste
treatment, and SST system closure phases. This demand is substantially less than the production capacity
of the Hanford Export Water System, which withdraws water from the Columbia River, and it is not
expected to greatly impact the availability of surface water for downstream users. The impact of this
water demand on Hanford’s utility infrastructure is further detailed in Section 4.1.2.6.

4.1.6.6.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. As under Alternative 2B, the exception under this alternative would involve closure
activities, including removal and disposal of the upper 4.6 meters (15 feet) of contaminated soils and
encountered ancillary equipment within the BX and SX tank farms.
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Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.6.

As under the previous alternatives, tank waste retrieval activities would result in removal of 99 percent of
the tank waste by volume under this alternative. The residual tank waste inventories would still have the
potential to result in impacts on groundwater quality over the long term. In the short term, leaks could
occur due to liquid volume additions (mainly water) under pressure during tank waste retrieval activities,
as further described in Section 4.1.6.2.2 under Alternative 2A. As a short-term measure following
retrieval, individual SSTs and DSTs in each tank farm would be stabilized by filling them with cement
grout, followed by emplacement of a landfill barrier over the tank farms under this alternative. The
modified RCRA Subtitle C barrier system would serve to impede the movement of residual contaminants
from the tanks to the vadose zone and associated contaminants in the vadose zone, principally by
retarding surface-water infiltration. The modified RCRA Subtitle C barrier is designed for a 500-year
performance period. Nevertheless, this barrier would degrade over time, allowing infiltration and
contaminant migration, and the SSTs, DSTs, and MUSTs would fail, resulting in release of their contents
to the vadose zone and unconfined aquifer system. Ultimately, these contaminants could be discharged to
the Columbia River. Long-term impacts on water resources, including contamination releases to and
transport through the Hanford groundwater system, are evaluated in Chapter 5, Section 5.1.1.6.

4.1.6.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

416.7.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 4 for the same reasons as previously
described in Sections 4.1.6 and 4.1.6.2.1. Any potential for direct or indirect impacts on stormwater or
surface-water quality would be very similar to Alternatives 2B, 3A, 3B, and 3C as the total land area that
would be disturbed would be similar and would include construction of Bulk Vitrification and Cast Stone
Facilities in addition to construction of a new PPF to process waste generated from selective clean closure
activities under this alternative.

Nevertheless, effluents generated by facility operations would be managed in a similar manner to that
described in Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid
waste generated under this alternative, the ETF and the 242-A Evaporator would each be replaced once.
Operation of the PPF for treatment of waste generated as a result of clean closure actions would also
generate effluents. Concentrated hazardous constituents and radionuclides from this process would be
returned to the WTP influent for eventual vitrification (DOE 2003c:9, 10). Waste generation and
management activities under this alternative are further discussed in Section 4.1.14.7.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. As under Alternative 2B (see Section 4.1.6.3.1), excavation work
associated with emplacement of the modified RCRA Subtitle C barrier for landfill closure of the SST
system and the six sets of cribs and trenches (ditches) in the B and T Areas, plus clean closure of the BX
and SX tank farms under this alternative, would add to the water required for dust control and soil
compaction. In total, water use to support activities under this alternative has been conservatively
estimated at 82,200 million liters (21,700 million gallons), with a peak demand of 2,180 million liters
(576 million gallons), which is greater overall than Alternatives 2B, 3A, 3B, and 3C, largely due to a
higher treatment operations demand under this alternative. While some water use may occur through
2144 associated with the DOE postclosure care period, this water demand would primarily occur during
the 39-year facility construction, waste retrieval, waste treatment, and SST system and tank farm closure
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phases. This demand is substantially less than the production capacity of the Hanford Export Water
System, which withdraws water from the Columbia River, and it is not expected to greatly impact the
availability of surface water for downstream users. The impact of this water demand on Hanford’s utility
infrastructure is further detailed in Section 4.1.2.7.

4.1.6.7.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. However, to implement selective clean closure at the BX and SX tank farms sites,
excavation to depths of up to 78 meters (255 feet) below land surface may be required, particularly in the
BX tank farm, to remediate contaminant plumes from past-practice discharges that have migrated through
the vadose zone soils and sediments and possibly to the water table. This would have a beneficial impact
by stemming further contaminant migration from these sources (see Section 4.1.5.7). Construction
dewatering would likely be necessary in some tank farm excavations to allow clean closure to proceed,
and, depending on the amount of pumping required, dewatering activities may have a local effect on
groundwater flow and existing contaminant plumes beneath the tank farms. Also, the water would
require special handling and treatment. Therefore, this groundwater would be conveyed to onsite ETFs
for processing.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Sanitary wastewater, nonhazardous process
wastewater, and radioactive liquid effluents would be discharged to permitted onsite treatment facilities,
as discussed above in Section 4.1.6.7.1. Waste generation and management activities are further
discussed in Section 4.1.14.7.

Although tank waste retrieval would result in removal of 99.9 percent of the tank waste by volume in
contrast to 99 percent under the previously discussed action alternatives, residual tank waste inventories
would have the potential to result in impacts on groundwater quality over the long term. In the short
term, leaks could occur due to liquid volume additions (mainly water) under pressure during tank waste
retrieval activities, as further described in Section 4.1.6.2.2 under Alternative 2A. As a short-term
measure following retrieval, individual SSTs and DSTs in each tank farm would be stabilized by filling
them with cement grout, followed by emplacement of a landfill barrier over the tank farms. Under this
alternative, the modified RCRA Subtitle C barrier lobes placed over each tank farm that would not be
clean-closed would serve to impede the movement of residual contaminants from the tanks to the vadose
zone and associated contaminants in the vadose zone, principally by retarding surface-water infiltration.
The modified RCRA Subtitle C barrier is designed for a 500-year performance period. Nevertheless, this
barrier would degrade over time, allowing infiltration and contaminant migration, and the Hanford SSTs,
DSTs, and MUSTSs would fail, resulting in release of their contents to the vadose zone and unconfined
aquifer system. Ultimately, these contaminants could be discharged to the Columbia River. Long-term
impacts on water resources, including contamination releases to and transport through the Hanford
groundwater system, are evaluated in Chapter 5, Section 5.1.1.7.

4.1.6.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

41.6.8.1 Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 5 for the same reasons as previously
described in Sections 4.1.6 and 4.1.6.2.1. Any potential for direct or indirect impacts on stormwater or
surface-water quality would be somewhat greater than Alternatives 2B, 3A, 3B, 3C, and 4 due to the
slightly larger land area that would be disturbed under this alternative, which includes construction of
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Bulk Vitrification and Cast Stone Facilities in addition to a Sulfate Removal Facility to support
accelerated waste treatment under this alternative.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid waste
generated under this alternative, the ETF and the 242-A Evaporator would be replaced once. Waste
generation and management activities are further discussed in Section 4.1.14.8.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. In contrast to Alternatives 2B through 4, wherein a modified RCRA
Subtitle C barrier would be constructed (see Section 4.1.6.3.1), excavation work associated with
emplacement of the more robust Hanford barrier under this alternative would add to the amount of water
required for dust control and soil compaction. In total, water use to support activities under this
alternative has been conservatively estimated at 92,500 million liters (24,400 million gallons), with a peak
demand of 3,800 million liters (1,000 million gallons). While some water use may occur through 2139
associated with the DOE postclosure care period, this water demand would primarily occur during the
34-year facility construction, waste retrieval, and waste treatment phases and extend through landfill
closure. This demand is substantially less than the production capacity of the Hanford Export Water
System, which withdraws water from the Columbia River, and it is not expected to greatly impact
availability of surface water for downstream users. The impact of this water demand on Hanford’s utility
infrastructure is further detailed in Section 4.1.2.8.

41.6.8.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2, as there would be no contaminated soil removal in the BX and SX tank farms prior to
emplacement of the landfill closure barrier.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.8.

To expedite waste treatment and tank farm closure, tank waste retrieval activities would result in removal
of 90 percent of the tank waste by volume under this alternative. The residual tank waste inventories
would still have the potential to result in impacts on groundwater quality over the long term. In the short
term, leaks could occur due to liquid volume additions (mainly water) under pressure during tank waste
retrieval activities, as further described in Section 4.1.6.2.2 under Alternative 2A. As a short-term
measure following retrieval, individual SSTs and DSTs in each tank farm would be stabilized by filling
them with cement grout, followed by emplacement of a landfill barrier over the tank farms. As opposed
to the modified RCRA Subtitle C barrier proposed under Alternatives 2B through 4 and 6C, the more
robust Hanford barrier, which is designed for a 1,000-year performance period, would be used for landfill
closure (DOE 2003a:6-64). This would help compensate for the lower volume of tank waste retrieved
under this alternative. The Hanford barrier would serve to impede the movement of residual
contaminants from the tanks to the vadose zone and associated contaminants in the vadose zone,
principally by retarding surface-water infiltration. Nevertheless, the Hanford barrier would still degrade
over time, allowing infiltration and contaminant migration, and the SSTs, DSTs, and MUSTs would fail,
resulting in release of their contents to the vadose zone and unconfined aquifer system. Ultimately, these
contaminants could be discharged to the Columbia River. Long-term impacts on water resources,
including contamination releases to and transport through the Hanford groundwater system, are evaluated
in Chapter 5, Section 5.1.1.8.
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4.1.6.9 Alternative 6A: All Vitrification/No Separations; Clean Closure
4.1.6.9.1 Surface Water
416.9.1.1 Base Case

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 6A, Base Case, for the same reasons
as previously described in Sections 4.1.6 and 4.1.6.2.1. Nevertheless, the potential for direct or indirect
impacts on stormwater or surface-water quality would be highest under this alternative as compared with
the previously discussed alternatives, due to the substantially larger land area that would be disturbed
from new facility construction and then converted to impervious surface. This increased potential would
be reduced by the much longer timeframe over which construction and operations activities would take
place as compared to the previously discussed alternatives.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, due to the relatively long operational timeframe to complete waste treatment,
the ETF would be replaced five times and the 242-A Evaporator would be replaced six times to ensure the
availability of treatment facilities to process liquid waste generated under this alternative. PPF operation
for treatment of waste generated as a result of clean closure actions would also generate effluents. A
portion of the ensuing waste streams would be solidified for onsite disposal, while concentrated
hazardous constituents and radionuclides from this process would be vitrified, with the resulting PPF
glass waste form also disposed of on site. Waste generation and management activities are further
discussed in Section 4.1.14.9.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. In contrast to the previously described alternatives, complete clean
closure of the SST system under this alternative and emplacement of the modified RCRA Subtitle C
barrier for landfill closure of the six sets of cribs and trenches (ditches) in the B and T Areas would add to
the water required for dust control and soil compaction. In total, water use to support activities under this
alternative has been conservatively estimated at 644,000 million liters (170,000 million gallons), with a
peak demand of 6,580 million liters (1,740 million gallons), which is an nearly order of magnitude greater
than the previously described alternatives due to HLW waste treatment operations occurring over a
relatively long period of time. While some water use may occur through 2250 associated with the DOE
postclosure care period for the B and T Areas, this water demand would primarily occur during the
159-year facility construction, waste retrieval, waste treatment, and facility deactivation and closure
phases. Given the relatively long timeframe over which this demand would occur, this demand is
substantially less than the production capacity of the Hanford Export Water System, which withdraws
water from the Columbia River, and it is not expected to greatly impact the availability of surface water
for downstream users. The impact of this water demand on Hanford’s utility infrastructure is further
detailed in Section 4.1.2.9.3.

4.1.6.9.1.2 Option Case

Potential direct and indirect impacts of tank closure related facility construction, waste retrieval, waste
treatment, and facility deactivation and closure activities on surface-water resources would be similar to
those discussed in Section 4.1.6.9.1.1 under Alternative 6A, Base Case. One exception is that under
Alternative 6A, Option Case, the six sets of cribs and trenches (ditches) in the B and T Areas would be
removed instead of landfill-closed as under Alternative 6A, Base Case. Removal would require
construction and operation of a larger PPF to process the added waste from clean closure of the cribs and
trenches (ditches). It is estimated that removal would result in additional water use of approximately
200 million liters (52.8 million gallons) associated with the closure phase of this option as compared with
Alternative 6A, Base Case, as well as the generation of additional effluents from the PPF. Nevertheless,
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removal is not expected to have any additional impact on surface water and water quality, and effluents
generated by facility operations under this option would be managed in a similar manner to that described
in Section 4.1.6.2.1.

41.6.9.2 Vadose Zone and Groundwater
41.6.9.2.1 Base Case

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative. However, to implement selective clean closure under this
alternative, excavation to depths of up to 78 meters (255 feet) below land surface may be required,
particularly in the B tank farm, to remediate contaminant plumes from past-practice discharges that have
migrated through the vadose zone soils and sediments and possibly to the water table (see
Section 4.1.5.9.1). Excavation and remediation would have a beneficial impact by stemming further
contaminant migration from the tank farms. Construction dewatering would likely be necessary in some
tank farm excavations to allow clean closure to proceed, and, depending on the amount of pumping
required, dewatering activities might have a local effect on groundwater flow and existing contaminant
plumes beneath the tank farms. Also, the water would require special handling and treatment. Therefore,
this groundwater would be conveyed to onsite ETFs for processing.

There would be no direct discharge of effluents to either surface water or groundwater during
construction, operations, deactivation, or closure.  Sanitary wastewater, nonhazardous process
wastewater, and radioactive liquid effluents would be discharged to permitted onsite treatment facilities,
as discussed above in Section 4.1.6.9.1.1 and in Section 4.1.6.2.1. The only potential effect of these
discharges on groundwater would be to maintain or possibly expand the groundwater mounds (i.e., locally
elevated water table areas) that exist beneath the TEDF ponds adjacent to the 200-East Area and the WTP
site and beneath the SALDS located north of the 200-West Area. The latter is the ultimate discharge
point for treated effluent passing through the LERF and the ETF.

During normal operations, the main direct impact on the vadose zone and groundwater in the 200 Areas
would be due to leaks from the tank systems during retrieval operations. Leaks are projected to occur due
to liquid volume additions (mainly water) under pressure during retrieval as further described in
Section 4.1.6.2.2 under Alternative 2. Nonetheless, clean closure of all 12 SST farms under this
alternative, coupled with deep soil removal, would measurably reduce the long-term risk to groundwater
quality. Clean closure would not eliminate all contamination stemming from historic tank waste
operations, such as historic releases to cribs and trenches (ditches), which have already moved
downgradient in the vadose zone and in the unconfined aquifer system beneath Hanford. Also, landfill
closure of the six sets of cribs and trenches (ditches) in the B and T Areas would delay, but not prevent,
future migration of contaminants from these sources. Ultimately, these contaminants could be discharged
to the Columbia River. Long-term impacts on water resources, including contamination releases to and
transport through the Hanford groundwater system, are evaluated in Chapter 5, Section 5.1.1.9.

4.1.6.9.2.2 Option Case

Direct, short-term impacts of tank closure activities, including facility construction, tank waste retrieval,
waste treatment operations, and SST system clean closure, on the vadose zone and groundwater under this
option would be very similar to but ultimately less than those described in Section 4.1.6.9.2.1 under
Alternative 6A, Base Case. While direct disturbance of the vadose zone and unconfined aquifer would be
temporarily greater under this option in association with the removal of the six sets of cribs and trenches
(ditches) in the B and T Areas, this action would essentially remove this source of contamination from
further impacting the underlying groundwater over the long term. Long-term impacts on water resources,
including contamination releases to and transport through the Hanford groundwater system, are evaluated
in Chapter 5, Section 5.1.1.9.
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4.1.6.10 Alternative 6B: All Vitrification with Separations; Clean Closure
4.1.6.10.1  Surface Water
4.1.6.10.1.1 Base Case

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 6B, Base Case, for the same reasons
as previously described in Sections 4.1.6 and 4.1.6.2.1. Nevertheless, the potential for direct or indirect
impacts on stormwater or surface-water quality would be relatively high under this alternative as
compared with all of the previously discussed alternatives, with the exception of Alternative 6A, Base
Case, due to the substantially larger land area that would be disturbed from new facility construction and
then converted to impervious surface.

Effluents generated by facility operations would be managed in a similar manner to that described in
Section 4.1.6.2.1. However, to ensure the availability of treatment facilities to process liquid waste
generated under this alternative, the ETF would be replaced twice and the 242-A Evaporator would be
replaced once. As under Alternative 6A (see Section 4.1.6.9.1.1), PPF operation for treatment of waste
generated as a result of clean closure actions would also generate effluents. A portion of the ensuing
waste streams would be solidified for disposal on site, while concentrated hazardous constituents and
radionuclides from this process would be vitrified, with the resulting PPF glass waste form also disposed
of on site. Waste generation and management activities are further discussed in Section 4.1.14.10.

Water would be required to support new facility construction, facility operations, and facility deactivation
as summarized in Section 4.1.6.2.1. While SST system closure activities would be the same as under
Alternative 6A, Base Case (see Section 4.1.6.9.1.1), overall water requirements for new facility
construction and waste treatment operations would be an order of magnitude lower under this alternative
than under Alternative 6A, Base Case. In total, water use to support activities under this alternative has
been conservatively estimated at 92,600 million liters (24,500 million gallons), with a peak demand of
3,500 million liters (925 million gallons). While some water use may occur through 2201 associated with
the DOE postclosure care period for the B and T Areas, this water demand would primarily occur during
the 95-year facility construction, waste retrieval, waste treatment, and facility deactivation and closure
phases. This demand is substantially less than the production capacity of the Hanford Export Water
System, which withdraws water from the Columbia River, and it is not expected to greatly impact the
availability of surface water for downstream users. The impact of this water demand on Hanford’s utility
infrastructure is further detailed in Section 4.1.2.10.3.

4.1.6.10.1.2 Option Case

Potential direct and indirect impacts of tank closure related facility construction, waste retrieval, facility
treatment, facility deactivation, and closure activities on surface-water resources would be similar to those
discussed in Section 4.1.6.10.1.1 under Alternative 6B, Base Case. One exception is that under
Alternative 6B, Option Case, the six sets of cribs and trenches (ditches) in the B and T Areas would be
removed instead of landfill-closed as under Alternative 6A, Base Case. This removal would require
construction and operation of a larger PPF to process the added waste from clean closure of the cribs and
trenches (ditches). It is estimated that clean closure would result in additional water use of approximately
200 million liters (52.8 million gallons) associated with the closure phase of this option as compared with
Alternative 6B, Base Case, as well as the generation of additional effluents from the PPF. Nevertheless,
removal is not expected to have any additional impact on surface water and water quality, and effluents
generated by facility operations under this option would be managed in a similar manner to that described
in Section 4.1.6.2.1.
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4,1.6.10.2 Vadose Zone and Groundwater
4.1.6.10.2.1 Base Case

Direct, short-term impacts of tank closure activities under this alternative case would be very similar, if
not identical, to those described in Section 4.1.6.9.2.1 under Alternative 6A, Base Case because waste
retrieval and tank closure actions, including clean closure of the SST system and landfill closure of the
six sets of cribs and trenches (ditches) in the B and T Areas, would be identical under this alternative
case. Long-term impacts on water resources, including contamination releases to and transport through
the Hanford groundwater system, are evaluated in Chapter 5, Section 5.1.1.10.

4.1.6.10.2.2 Option Case

Under this alternative option, direct, short-term impacts of tank closure activities on the vadose zone and
groundwater would be very similar to but ultimately less than those described in Section 4.1.6.9.2.1 under
Alternative 6A, Base Case, and essentially identical to Alternative 6A, Option Case (see
Section 4.1.6.9.2.2). While direct disturbance of the vadose zone and unconfined aquifer would be
temporarily greater under this option in association with the removal of the six sets of cribs and trenches
(ditches) in the B and T Areas, this action would essentially remove this source of contamination from
further impacting the underlying groundwater over the long term. Long-term impacts on water resources,
including contamination releases to and transport through the Hanford groundwater system, are evaluated
in Chapter 5, Section 5.1.1.10.

4.1.6.11 Alternative 6C: All Vitrification with Separations; Landfill Closure
4.1.6.11.1  Surface Water

Facility construction activities and normal facility operations are not expected to have any direct impact
on surface-water features or surface-water quality under Alternative 6C for the same reasons as
previously described in Sections 4.1.6 and 4.1.6.2.1. In general, effects on surface-water resources would
be very similar to those described under Alternative 2B (see Section 4.1.6.3.1). While additional ILAW
Interim Storage Facilities would be constructed and operated under this alternative, they are not expected
to have any incremental impact on surface water. Effluents generated by facility operations would be
managed in a similar manner to that described in Section 4.1.6.2.1. To ensure the availability of treatment
facilities to process liquid waste generated under this alternative, the ETF and the 242-A Evaporator
would be replaced once under this alternative, as also required under Alternative 2B. Waste generation
and management activities are further discussed in Section 4.1.14.11.

Water would be required to support new facility construction, facility operations, and facility deactivation
as previously summarized in Section 4.1.6.2.1. Under this alternative, excavation work associated with
emplacement of the modified RCRA Subtitle C barrier for landfill closure of the SST system and six sets
of cribs and trenches (ditches) would add to the water required for dust control and soil compaction. In
total, water use to support activities under this alternative has been conservatively estimated at
86,300 million liters (22,800 million gallons), with a peak demand of 3,560 million liters (940 million
gallons). While some water use may occur through 2145 associated with the DOE postclosure care
period, this water demand would primarily occur during the 40-year facility construction, waste retrieval,
waste treatment, and SST system closure phases. This demand would be substantially less than the
production capacity of the Hanford Export Water System, which withdraws water from the Columbia
River, and it is not expected to greatly impact availability of surface water for downstream users. The
impact of this water demand on Hanford’s utility infrastructure is further detailed in Section 4.1.2.11.
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41.6.11.2 Vadose Zone and Groundwater

Facility construction is unlikely to have any direct impact on groundwater hydrology or existing
contaminant plumes under this alternative for the same reasons as previously described in
Section 4.1.6.2.2. The exception under this alternative would involve closure activities, including
removal and disposal of the upper 4.6 meters (15 feet) of contaminated soils and encountered ancillary
equipment within the BX and SX tank farms.

Furthermore, potential impacts of the discharge of facility effluents to permitted onsite treatment facilities
would be similar to those described in Section 4.1.6.2.2. Waste generation and management activities are
further discussed in Section 4.1.14.11.

Although tank waste retrieval would result in removal of 99 percent of the tank waste by volume, residual
tank waste inventories would have the potential to result in impacts on groundwater quality over the long
term. In the short term, leaks could occur due to liquid volume additions (mainly water) under pressure
during tank waste retrieval activities, as further described in Section 4.1.6.2.2 under Alternative 2A. As a
short-term measure following retrieval, individual SSTs and DSTs in each tank farm would be stabilized
by filling them with cement grout, followed by emplacement of a landfill barrier over the tank farms
under this alternative. The modified RCRA Subtitle C barrier lobes would serve to impede movement of
residual contaminants from the tanks to the vadose zone and associated contaminants in the vadose zone
principally by retarding surface-water infiltration. The modified RCRA Subtitle C barrier is designed for
a 500-year performance period. Nevertheless, this barrier would degrade over time (following the end of
DOE administrative control), allowing infiltration and contaminant migration, and the SSTs, DSTs, and
MUSTs would fail, resulting in release of their contents to the vadose zone and unconfined aquifer
system. Ultimately, these contaminants could be discharged to the Columbia River. Long-term impacts
on water resources, including contamination releases to and transport through the Hanford groundwater
system, are evaluated in Chapter 5, Section 5.1.1.11.

4.1.7 Ecological Resources
4.1.7.1 Alternative 1: No Action

Under the No Action Alternative, there would be no new construction within the 200 Areas, although
some work would take place within previously disturbed areas. Thus, there would be no additional
impact on terrestrial resources, wetlands, aquatic resources, or threatened and endangered species under
this alternative.

This alternative would require that 2 hectares (5 acres) within Borrow Area C be excavated to supply
geologic material for use in activities such as the stabilization of tanks and closure of the WTP. Due to
the limited area to be disturbed, impacts on terrestrial resources would be minimal. Since there are no
wetlands or aquatic resources within Borrow Area C, these resources would not be affected. Surveys
have identified Piper’s daisy (state sensitive), stalked-pod milkvetch (state watch), crouching milkvetch
(state watch), and the long-billed curlew (state monitor) within Borrow Area C. Because of the limited
area to be disturbed, impacts on these species are expected to be minimal. A mitigation action plan would
be prepared prior to excavation of Borrow Area C if conflicts with any of these species are likely. Due to
the greater amount of land to be disturbed under the action alternatives, ecological impacts resulting from
excavation of Borrow Area C are addressed in more detail below (see Section 4.1.7.2).
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4.1.7.2 Alternative 2A: Existing WTP Vitrification; No Closure
41721 Terrestrial Resources

As noted in Section 4.1.1.2.1, 32.3 hectares (79.9 acres) would be disturbed by construction of new
facilities within the 200 Areas under this alternative. Of this total, 29.1 hectares (71.9 acres) within the
200-East Area and 3.2 hectares (8 acres) would be developed within the 200-West Area. The only new
construction to take place within the 200-West Area is an underground transfer line that would be built
along existing roads and, thus, would have a negligible impact on terrestrial resources. Within and
adjacent to the 200-East Area, most new facilities would be built within disturbed areas and would also
have a negligible impact on terrestrial resources. However, the underground transfer line, new DSTs, and
replacement WTP would disturb 14.2 hectares (35 acres) of big sagebrush habitat. Late successional
sagebrush habitat is considered a Level Il resource under the Hanford Site Biological Resources
Management Plan (DOE 2001b:4.11). The loss of 1.2 hectares (3 acres) of sagebrush habitat resulting
from construction of the 200-East Area portion of the underground transfer line would not be mitigable;
however, Hanford guidance may require the replacement of other sagebrush habitat at a ratio ranging
from 1:1 to 3:1 (DOE 2003f:20, 21, 31). Specific measures to be taken in connection with mitigating the
loss of sagebrush habitat would be set forth in a mitigation action plan prior to construction.

Microbiotic crusts, which are expected to occur only on undisturbed sites within the 200 Areas, would be
destroyed by new construction. Thus, including both sagebrush and non-sagebrush habitat, up to
16.2 hectares (40 acres) of crusts could be destroyed. There would be no impact on terrestrial plant
communities from operations.

Wildlife potentially affected by the construction of new facilities under this alternative could include the
mule deer, coyote, northern pocket gopher, sage sparrow, and western meadowlark. As the sage sparrow
is listed as a candidate species, it is discussed in Section 4.1.7.2.4. Ground disturbance would result in
the loss of less-mobile species such as small mammals and reptiles, including their nests and young.
Larger, more mobile species, such as many mammals and birds, would be displaced to similar
surrounding habitat. Their ultimate survival would depend on whether the areas into which they moved
were at their carrying capacity (i.e., contained the maximum number of the individual animals that the
habitat is capable of supporting). If construction took place during the breeding season for ground-
nesting birds, generally between March and July, the eggs and nests of these birds could be destroyed and
the adults displaced. Mitigation undertaken in connection with the disturbance of sagebrush habitat
would help maintain wildlife populations dependent on this important community. Although Hanford is
on the Pacific Flyway, construction would not impact any bodies of water or wetlands; thus waterfowl
would not be affected under this alternative.

Wildlife could also be affected by noise and human disturbance during construction. The most obvious
reaction would be a startle or fright response resulting from transient, unexpected noise. Such noise could
cause animals to flee the area. If construction were to take place near a highway, this could lead to
increased mortality from collisions with motor vehicles. Lower, more constant noise levels may cause
wildlife to temporarily avoid the construction zone. It is also likely that some animals would adapt to the
lower noise levels during construction. Human disturbance, such as movement of construction workers or
equipment outside of the work zone, could result in indirect effects on wildlife. As with noise
disturbance, this could cause some animals to move from the area, while others would be able to adapt.
Proper maintenance of equipment and clearly marking construction work zones to prevent intrusion into
areas not slated for development would help prevent these impacts. Also, implementation of a spill
prevention and control plan would help reduce potential impacts on terrestrial resources.

Operations would have a negligible impact on terrestrial animals provided proper mitigation measures are
taken, such as limiting unnecessary noise by properly maintaining equipment and keeping workers from
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intruding into undeveloped areas. As is the case during construction, proper handling of petroleum
products and chemicals to prevent or rapidly clean up spills would minimize impacts on wildlife. As the
200 Areas are already illuminated at night, additional lighting associated with the operation of new
facilities should have a negligible impact on nocturnal animals or those active during dusk or dawn
(e.g., effects on navigation or predator/prey relationships).

Under Alternative 2A, 27.5 hectares (68 acres) of Borrow Area C would be excavated to supply needed
geologic material. As noted in Chapter 3, Section 3.2.7.1, the two major plant communities present
within the area are cheatgrass-bluegass (782 hectares [1,933 acres]) and needle-and-thread grass/Indian
ricegrass (107 hectares [265 acres]) (see Chapter 3, Figure 3-19). The latter represents an unusual and
relatively pristine community type at Hanford and thus is considered a more highly valued community
than the former. It is not possible to determine specific impacts on ecological resources from developing
Borrow Area C since the particular portion of the site from which geologic material would be excavated
is not known. However, most of Borrow Area C can be developed without significant adverse impacts on
species or habitats (Sackschewsky and Downs 2007:8). To the extent that it is possible, the needle-and-
thread grass/Indian ricegrass community should be avoided during excavation. A mitigation action plan
would be developed prior to excavation.

41.7.2.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200-East Area, 200-West Area, or
Borrow Area C, although West Lake is located about 4.8 kilometers (3 miles) to the north.
Implementation of this alternative would not impact any site wetlands.

41723 Agquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area.  During operations, they would receive effluent discharges. As noted in Chapter 3,
Section 3.2.7.3.2, these ponds do not support fish populations but are accessible to wildlife. There are no
aquatic resources within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources
of air emissions and groundwater are addressed in Chapter 5, Section 5.1.3.2.

4.1.7.2.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas or Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

A number of state-listed, special status species have been observed within areas that would be disturbed
by construction under Alternative 2A. Two state-listed species were observed near or along the 200-East
Area underground transfer line. The black-tailed jackrabbit (state candidate) has been observed near the
underground transfer line route and Piper’s daisy (state sensitive) was identified on the edge of sagebrush
habitat along the route. Thus, construction of the underground transfer line has the potential to disturb
both of these listed species. Two listed plants, stalked-pod milkvetch and crouching milkvetch (both state
watch), were observed within the area where the replacement WTP and new DSTs would be placed. Due
to the presence of sagebrush habitat within these areas, other special status species could potentially be
present.

Although mitigation would not be required for the state watch species, they should be considered during
project planning. Impacts on state candidate and sensitive species, which are considered Level Il
resources under the Hanford Site Biological Resources Management Plan, require mitigation where
impacts would occur. When avoidance and minimization are not possible or are insufficient, mitigation
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via rectification or compensation is recommended (DOE 2001b:4.9, 8.11). A comprehensive mitigation
action plan, which would deal with the loss of listed species (as well as sagebrush habitat), would be
developed prior to construction. Operations of new facilities within the 200 Areas are not expected to
impact any federally or state-listed species.

As noted in Chapter 3, Section 3.2.7.4.4, surveys have identified Piper’s daisy, stalked-pod milkvetch,
crouching milkvetch, and the long-billed curlew (state monitor) within the boundaries of Borrow Area C.
Mitigation requirements for Piper’s daisy and the two species of milkvetch are addressed above.
Although avoidance and minimization of impacts on state monitor species is recommended, mitigation is
not required (DOE 2001b:4.11). A mitigation action plan would be developed prior to excavation.

4.1.7.3 Alternative 2B: Expanded WTP Vitrification; Landfill Closure
41731 Terrestrial Resources

As noted in Section 4.1.1.3.1, 16.2 hectares (40 acres) would be disturbed by construction of new
facilities within the 200 Areas under this alternative. Of this total, 12.5 hectares (30.9 acres) would be
developed within the 200-East Area and 3.7 hectares (9.1 acres) within the 200-West Area. The only new
construction to take place within the 200-West Area is an underground transfer line that would be built
along existing roads and, thus, would have a negligible impact on terrestrial resources. Within the
200-East Area, an underground transfer line would disturb 3.2 hectares (8 acres) of undisturbed land,
1.2 hectares (3 acres) of which is sagebrush habitat. The loss of this sagebrush habitat would not be
mitigable. Since all other new facilities constructed within the 200-East Area would be built within
disturbed areas, they would have a negligible impact on terrestrial resources.

Under this alternative, closure would involve removal of soil from around the BX tank farm in the
200-East Area and the SX tank farm in the 200-West Area and covering all 18 tank farms and six sets of
cribs and trenches (ditches) with landfill barriers. As barriers would ultimately cover the BX and SX tank
farms, the impact of soil removal is not addressed separately. Because land at the tank farms has been
disturbed from past and present operations, no sagebrush habitat is present. Thus, placement of landfill
closure barriers over these areas would have negligible impacts on terrestrial resources. Upon
completion, the barriers would be planted with a mixture of grasses.

This alternative would have a negligible impact on site wildlife, although any loss of sagebrush habitat
has the potential to impact certain species, such as the sage sparrow. While some members of smaller,
less-mobile species could be lost during construction of new facilities, most animals are expected to
disperse to surrounding areas. Although the revegetated landfill closure barriers would provide some
habitat for terrestrial species, their overall value would be minimal because to limit root penetration they
would be maintained as grasslands. Operational impacts on terrestrial resources would be similar to those
addressed in Section 4.1.7.2.1.

Under Alternative 2B, 94.7 hectares (234 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall, impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 2A.

41.7.3.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas or Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.
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4.1.7.3.3 Aquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.3.

4.1.7.3.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas or Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

Two state-listed species were observed near or along the 200-East Area underground transfer line. The
black-tailed jackrabbit (state candidate) and Piper’s daisy (state sensitive) have been identified along the
route of the 200-East Area underground transfer line and could be disturbed by construction. Since other
proposed facilities associated with this alternative would be constructed on disturbed land, there is little
potential to disturb special status species. Mitigation requirements, including preparation of a mitigation
action plan, would be similar to those discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

Impacts on special status species resulting from excavation of geologic material from 94.7 hectares
(234 acres) in Borrow Area C generally would be similar to those described under Alternative 2A (see
Section 4.1.7.2.4). As is the case under Alternative 2A specific impacts cannot be identified since the
exact areas to be excavated are not known. A mitigation action plan would be developed prior to
excavation.

41.7.4 Alternative 3A: Existing WTP Vitrification with Thermal Supplemental Treatment
(Bulk Vitrification); Landfill Closure

41.7.4.1 Terrestrial Resources

As noted in Section 4.1.1.4.1, 17.4 hectares (43 acres) would be needed for construction of new facilities
within the 200 Areas under this alternative. Of this total, 13.2 hectares (32.7 acres) would be needed
within the 200-East Area and 4.2 hectares (10.3 acres) within the 200-West Area. Most new facilities
would be built on previously disturbed land and would therefore have a negligible impact on terrestrial
resources. However, within and adjacent to the 200-East Area, new facilities would impact 3.6 hectares
(8.8 acres) of sagebrush habitat. Within the 200-West Area, new facilities would be constructed on
0.4 hectares (1.1 acres) of such habitat within the 200-West Area Supplemental Treatment Technology
Site (STTS-West). Sagebrush habitat disturbed by the 200-East underground transfer line and in the
200-West Area would not be mitigable. Also, mitigation would not be required within the 200-East Area
Supplemental Treatment Technology Site (STTS-East) since the loss of sagebrush habitat does not meet
the minimum mitigation threshold (5 hectares [12.5 acres]) (DOE 2003f:20, 21).

Impacts on terrestrial resources during operations would be similar to those described in Section 4.1.7.2.1;
impacts on terrestrial resources during closure would be similar to those described in Section 4.1.7.3.1.
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Under Alternative 3A, 101 hectares (249 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall, impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 2A.

41.7.4.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas or Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

41743 Agquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area.  During operations, they would receive effluent discharges. As noted in Chapter 3,
Section 3.2.7.3.2, these ponds do not support fish populations but are accessible to wildlife. There are no
aquatic resources within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources
of air emissions and groundwater are addressed in Chapter 5, Section 5.1.3.4.

4.1.74.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas or Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

Under this alternative, a number of state-listed, special status species have been observed in areas where
new facilities would be built and therefore could be impacted by construction activities. The stalked-pod
milkvetch and crouching milkvetch (both state watch) have been observed in STTS-East, while the
loggerhead shrike (Federal species of concern and state candidate) and sage sparrow (state candidate)
have been observed within STTS-West. Due to the presence of sagebrush habitat within this area, other
special status species could potentially be present. The black-tailed jackrabbit (state candidate) and
Piper’s daisy (state sensitive) were observed along the route of the 200-East Area underground transfer
line. Mitigation requirements, including preparation of a mitigation action plan, would be similar to those
discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

Impacts on special status species resulting from excavation of geologic material from 101 hectares
(249 acres) in Borrow Area C generally would be similar to those described under Alternative 2A (see
Section 4.1.7.2.4). As is the case under Alternative 2A, specific impacts cannot be identified since the
exact areas to be excavated are not known. A mitigation action plan would be developed prior to
excavation.

4175 Alternative 3B: Existing WTP Vitrification with Nonthermal Supplemental Treatment
(Cast Stone); Landfill Closure

41751 Terrestrial Resources

As noted in Section 4.1.1.5.1, 18.3 hectares (45.2 acres) would be needed for construction of new
facilities within the 200 Areas under this alternative. Of this total, 13.7 hectares (33.8 acres) would be
developed within the 200-East Area and 4.6 hectares (11.4 acres) within and adjacent to the 200-West
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Area. As is the case under Alternative 3A, most new facilities would be built within disturbed areas and
would therefore have a negligible impact on terrestrial resources. However, within and adjacent to the
200-East Area, new facilities would impact a total of 4 hectares (9.9 acres) of sagebrush habitat. Within
the 200-West Area, construction would take place on 0.9 hectares (2.2 acres) of sagebrush habitat within
STTS-West. The loss of sagebrush habitat associated with construction of the 200-East Area
underground transfer line and facilities in STTS-West would not be mitigable. Also, mitigation would
not be required within STTS-East since the loss of sagebrush habitat does not meet the minimum
mitigation threshold (5 hectares [12.5 acres]) (DOE 2003f:20, 21).

Impacts on terrestrial resources during operations would be similar to those described in Section 4.1.7.2.1
and those during closure in Section 4.1.7.3.1.

Under Alternative 3B, 93.5 hectares (231 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 2A.

41.75.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2.2, there are no wetlands within the 200 Areas or Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

41753 Agquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.5.

4.1.75.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas or Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

Although slightly more land would be required under Alternative 3B than under Alternative 3A,
construction would take place within the same general areas. Thus, potential impacts on state-listed,
special status species would be similar to those discussed in Section 4.1.7.4.4. Mitigation requirements,
including preparation of a mitigation action plan, would be similar to those discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

Impacts on special status species resulting from excavation of geologic material from 93.5 hectares
(231 acres) in Borrow Area C would be similar to those described under Alternative 2A since nearly the
same area would be disturbed (see Section 4.1.7.2.4). As is the case under Alternative 2A, specific
impacts cannot be identified since the exact areas to be excavated are not known. A mitigation action
plan would be developed prior to excavation.
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4.1.7.6 Alternative 3C: Existing WTP Vitrification with Thermal Supplemental Treatment
(Steam Reforming); Landfill Closure

41.7.6.1 Terrestrial Resources

As noted in Section 4.1.1.6.1, 18.2 hectares (45 acres) would be needed for construction of new facilities
within the 200 Areas under this alternative. Of this total, 13.9 hectares (34.3 acres) would be disturbed
within and adjacent to the 200-East Area and 4.3 hectares (10.7 acres) within the 200-West Area. As is
the case under Alternative 3A, most new facilities would be built within disturbed areas and would
therefore have a negligible impact on terrestrial resources. However, in the 200-West Area, new facilities
would be constructed on 0.6 hectares (1.5 acres) of sagebrush habitat within STTS-West. Facilities
within and adjacent to the 200-East Area would impact 4.2 hectares (10.4 acres) of sagebrush habitat.
The loss of sagebrush habitat associated with construction of the 200-East Area underground transfer line
and facilities in STTS-West would not be mitigable. Also, mitigation would not be required within
STTS-East since the loss of sagebrush habitat does not meet the minimum mitigation threshold
(5 hectares [12.5 acres]) (DOE 2003f:20, 21).

Impacts on terrestrial resources during operations would be similar to those described in Section 4.1.7.2.1
and those during closure in Section 4.1.7.3.1.

Under Alternative 3C, 93.9 hectares (232 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 3A.

41.7.6.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas and Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

4.1.7.6.3 Aquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.6.

4.1.7.6.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas or Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

Although slightly more land would be required under this alternative than under Alternative 3A,
construction would take place within the same general areas. Thus, potential impacts on state-listed,
special status species would be similar to those discussed in Section 4.1.7.4.4. Mitigation requirements,
including preparation of a mitigation action plan, would be similar to those discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

4-87



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

Impacts on special status species resulting from excavation of geologic material from 93.9 hectares
(232 acres) in Borrow Area C generally would be similar to those described under Alternative 2A (see
Section 4.1.7.2.4). As is the case under Alternative 2A, specific impacts cannot be identified since the
exact areas to be excavated are not known. A mitigation action plan would be developed prior to
excavation.

4.1.7.7 Alternative 4: Existing WTP Vitrification with Supplemental Treatment Technologies;
Selective Clean Closure/Landfill Closure

41.7.7.1 Terrestrial Resources

As noted in Section 4.1.1.7.1, 17.8 hectares (44.1 acres) would be needed for construction of new
facilities within the 200 Areas under this alternative. Of this total, 13.7 hectares (33.8 acres) would be
needed within adjacent to the 200-East Area and 4.2 hectares (10.3 acres) within the 200-West Area.
Most new facilities would be built within disturbed areas and would therefore have a negligible impact on
terrestrial resources. However, within and adjacent to the 200-East Area, new facilities would impact a
total of 4 hectares (9.9 acres) of sagebrush habitat. Within the 200-West Area, new facilities would be
constructed on 0.4 hectares (1.1 acres) of sagebrush habitat. The loss of sagebrush habitat associated with
construction of the 200-East Area underground transfer line and facilities in STTS-West would not be
mitigable. Also, mitigation would not be required within STTS-East since the loss of sagebrush habitat
does not meet the minimum mitigation threshold (5 hectares [12.5 acres]) (DOE 2003f:20, 21).

Impacts on terrestrial resources during operations would be similar to those described in Section 4.1.7.2.1;
impacts on terrestrial resources during closure would be similar to those described in Section 4.1.7.3.1.
While clean closure of the BX and SX tank farms and six sets of cribs and trenches (ditches) has the
potential to increase wildlife habitat provided that native plant communities have been reestablished,
being in the highly developed 200 Areas the remediated areas could also be used for other industrial
purposes.

Under Alternative 4, 102 hectares (252 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 3A.

41.7.7.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas and Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

41773 Agquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.7.

4.1.7.7.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas and Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.
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Facilities built under Alternative 4 would disturb about the same amount of land within the same areas
(i.e., the 200-East underground transfer line, STTS-East, and STTS-West) as is the case under
Alternative 3A. Thus, potential impacts on state-listed, special status species would be similar to those
discussed in Section 4.1.7.4.4. Mitigation requirements, including preparation of a mitigation action plan,
would be similar to those discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

Impacts on special status species resulting from excavation of geologic material from 102 hectares
(252 acres) in Borrow Area C generally would be similar to those described under Alternative 2A (see
Section 4.1.7.2.4). As is the case under Alternative 2A, specific impacts cannot be identified since the
exact areas to be excavated are not known. A mitigation action plan would be developed prior to
excavation.

4.1.7.8 Alternative 5: Expanded WTP Vitrification with Supplemental Treatment
Technologies; Landfill Closure

41.7.8.1 Terrestrial Resources

As noted in Section 4.1.1.8.1, 20.2 hectares (49.9 acres) would be needed for construction of new
facilities within the 200 Areas under this alternative. Of this total, 16 hectares (39.6 acres) within or
adjacent to the 200-East Area and 4.2 hectares (10.3 acres) within the 200-West Area would be disturbed.
Most new facilities would be built within disturbed areas and would therefore have a negligible impact on
terrestrial resources. However, within and adjacent to the 200-East Area, new facilities would impact a
total of 4 hectares (9.9 acres) of sagebrush habitat, and within the 200-West Area, new facilities would be
constructed on 0.4 hectares (1.1 acres) of sagebrush habitat. The loss of sagebrush habitat associated with
construction of the 200-East Area underground transfer line and facilities in STTS-West would not be
mitigable. Also, mitigation would not be required within STTS-East since the loss of sagebrush habitat
does not meet the minimum mitigation threshold (5 hectares [12.5 acres]) (DOE 2003f:20, 21).

Under Alternative 5, 118 hectares (291 acres) of Borrow Area C would be excavated to supply needed
geologic material. Overall impacts on terrestrial resources from the excavation of geologic material from
the area would be similar to those described above under Alternative 2A (see Section 4.1.7.2.1).

41.7.8.2 Wetlands

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas and Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

4.1.7.8.3 Aquatic Resources

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.8.
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4.1.7.8.4 Threatened and Endangered Species

Federally or state-listed threatened or endangered species have not been observed within or in the
immediate vicinity of the 200 Areas and Borrow Area C; therefore, impacts on this group of plants and
animals are not expected under this alternative.

Although slightly more land would be required under Alternative 5 compared with Alternative 3A,
construction would take place within the same general areas. Thus, potential impacts on state-listed,
special status species would be similar to those discussed in Section 4.1.7.4.4. Mitigation requirements,
including preparation of a mitigation action plan, would be similar to those discussed in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
during closure also is not expected to disturb any listed species, as none have been identified in the
affected areas.

Impacts on state-listed, special status species resulting from excavation of geologic material from
118 hectares (291 acres) in Borrow Area C generally would be similar to those described under
Alternative 2A (see Section 4.1.7.2.4). As is the case under Alternative 2A, specific impacts cannot be
identified since the exact areas to be excavated are not known. A mitigation action plan would be
developed prior to excavation.

4.1.7.9 Alternative 6A: All Vitrification/No Separations; Clean Closure
41.79.1 Terrestrial Resources
41.79.1.1 Base Case

As noted in Section 4.1.1.9.1, under this alternative, 210 hectares (519 acres) would be needed for
construction of new facilities within the 200 Areas. Of this total, 207 hectares (511 acres) would be
required within or adjacent to the 200-East Area and 3.2 hectares (8 acres) within the 200-West Area.
Most of the land (i.e., 182 hectares [450 acres]) within or adjacent to the 200-East Area that would be
used for new construction contains sagebrush habitat, while sagebrush habitat would not be affected in the
200-West Area. The loss of sagebrush habitat associated with construction of the 200-East Area
underground transfer line and facilities in STTS-West would not be mitigable; however, Hanford
guidance may require the replacement of other sagebrush habitat at a ratio ranging from 1:1 to 3:1
(DOE 2003f:20, 21, 31). Specific measures to be taken in connection with mitigating this loss would be
set forth in a mitigation action plan prior to construction.

Implementation of this alternative would result in impacts on wildlife similar in nature to those described
in Section 4.1.7.2.1; however, due to the greater extent of habitat destruction, the extent of the impacts
would be greater. Since the tank farms would undergo clean closure, the area occupied by the farms
would be available for unrestricted use. If that use involved revegetation with native species, there would
be an opportunity to increase terrestrial habitat in the area, including sagebrush habitat. Operational
impacts on terrestrial resources would be somewhat greater than those addressed in Section 4.1.7.2.1.

Under Alternative 6A, Base Case, 494 hectares (1,220 acres) of Borrow Area C would be excavated to
supply needed geologic material. As noted in Chapter 3, Section 3.2.7.1, the two major communities
present within the area are Sandberg’s bluegrass/cheatgrass (782 hectares [1,933 acres]) and needle-and-
thread grass/Indian ricegrass (107 hectares [265 acres]) (see Chapter 3, Figure 3-19). The latter
represents an unusual and relatively pristine community type at Hanford and thus is considered a more
highly valued community than the former. It is not possible to determine specific impacts on ecological
resources of developing Borrow Area C since the area(s) from which different types of geologic material
would be excavated is not known. However, since approximately 53.1 percent of Borrow Area C would

4-90



Chapter 4 = Short-Term Environmental Consequences

be developed, it is likely that at least some of the more highly valued needle-and-thread grass/Indian
ricegrass community would be impacted. To the extent that it is possible, the needle-and-thread
grass/Indian ricegrass community should be avoided.

4.1.7.9.1.2 Option Case

Impacts on terrestrial resources under this option would generally be similar to those described for the
Base Case (see Section 4.1.7.9.1.1), including the loss of 182 hectares (450 acres) of sagebrush habitat.
However, under the Option Case, a modified RCRA Subtitle C landfill barrier would not be used to cover
the six sets of cribs and trenches (ditches) since they would be removed and their deep plumes
remediated. Thus, compared with the Base Case, an additional 25.4 hectares (62.7 acres) of land would
become available for alternative uses in the future, including possible restoration of shrub-steppe habitat.

The Option Case would require that 571 hectares (1,410 acres) of land be excavated within Borrow
Area C to supply needed geologic material. Although somewhat more habitat would be disturbed,
impacts on ecological resources, including the highly valued needle-and-thread grass/Indian ricegrass
community, would be similar to those described above for the Base Case.

4.1.7.9.2 Wetlands
4.1.7.9.2.1 Base and Option Cases

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas or Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of either the Base or Option Case would not impact any site wetlands.

41793 Agquatic Resources
4.1.7.9.3.1 Base and Option Cases

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.9.

4.1.79.4 Threatened and Endangered Species
417941 Base Case

Under this alternative, a number of state-listed, special status species have been observed within areas that
would be disturbed by construction. The black-tailed jackrabbit (state candidate) and Piper’s daisy (state
sensitive) have been identified along the route of the 200-East Area underground transfer line. Two listed
plants, stalked-pod milkvetch and crouching milkvetch (both state watch), were observed in the area
where the IHLW Interim Storage Modules (and replacements), replacement WTP, and new DSTs would
be built. Due to the presence of sagebrush habitat within these areas, other special status species could
potentially be present. Also, under this alternative the PPF and Packaged HLW Debris Storage Facility
would be constructed between the 200-East Area and 200-West Areas. The loggerhead shrike, black-
tailed jackrabbit, sage sparrow, and crouching milkvetch have all been observed within this area.
Mitigation measures, including the preparation of a mitigation action plan, would be similar to those
described in Section 4.1.7.2.4.
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The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
over the six sets of cribs and trenches (ditches) during closure also is not expected to disturb any listed
species, as none have been identified in the affected areas.

As noted in Section 4.1.7.2.4, surveys have identified Piper’s daisy (state sensitive), stalked-pod
milkvetch, crouching milkvetch, and the long-billed curlew (state monitor) within the boundaries of
Borrow Area C. Due to the extent of development under this alternative it is highly likely that one or all
of these species could be impacted by the excavation of geologic material. Mitigation measures related to
special status species are addressed in Section 4.1.7.2.4 and would include the preparation of a mitigation
action plan prior to site development.

4.1.7.9.4.2 Option Case

Impacts on special status species generally would be similar to those described above for the Base Case;
however, since an additional 76.5 hectares (189 acres) would be excavated within Borrow Area C,
potential impacts on state-listed species would be greater.

4.1.7.10 Alternative 6B: All Vitrification with Separations; Clean Closure
41.7.10.1  Terrestrial Resources
4,1.7.10.1.1 Base Case

As noted in Section 4.1.1.10.1, under this alternative 117 hectares (288 acres) would be needed for
construction of new facilities within the 200 Areas. Of this total, 113 hectares (279 acres) would be
required within or adjacent to the 200-East Area and 3.7 hectares (9.1 acres) within the 200-West Area.
Most of the land (i.e., 100 hectares [248 acres]) within or adjacent to the 200-East Area has not been
disturbed; all but 2 hectares (5 acres) is sagebrush habitat. Only previously disturbed areas would be
utilized in the 200-West Area. The loss of sagebrush habitat associated with construction of the 200-East
Area underground transfer line and facilities in STTS-West would not be mitigable; however, Hanford
guidance may require the replacement of other sagebrush habitat at a ratio ranging from 1:1 to 3:1
(DOE 2003f:20, 21, 31). Specific measures to be taken in connection with mitigating the loss of
sagebrush habitat would be set forth in a mitigation action plan prior to construction.

Under this option, the tank farms would undergo clean closure; thus, the area occupied by these farms
would be available for unrestricted use. If that use involved revegetation with native species, there would
be an opportunity to increase terrestrial habitat in the area, including sagebrush habitat. Operational
impacts would be similar to those addressed in Section 4.1.7.2.1.

Under Alternative 6B, Base Case, 239 hectares (591 acres) of Borrow Area C would be excavated to
supply needed geologic material. Impacts on terrestrial resources from the excavation of geologic
material from the area would be similar to but somewhat less than those described for the Base Case of
Alternative 6A (see Section 4.1.7.9.1.1).

4.1.7.10.1.2 Option Case

Impacts on terrestrial resources under this case would generally be similar to those described for the Base
Case (see Section 4.1.7.9), including the loss of 98.3 hectares (243 acres) of sagebrush habitat. However,
under the Option Case, a modified RCRA Subtitle C landfill barrier would not be used to cover the six
sets of cribs and trenches (ditches) since they would be removed and their deep plumes remediated. Thus,
compared with the Base Case, an additional 25.4 hectares (62.7 acres) of land would become available for
alternative uses in the future, including possible restoration of shrub-steppe habitat.
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Under the Option Case, 316 hectares (780 acres) would need to be excavated from Borrow Area C to
supply geologic material. Since this land represents about 34.1 percent of Borrow Area C as compared
with 20 percent for the Base Case, potential impacts on the highly valued needle-and-thread grass/Indian
ricegrass community would be greater. To the extent that it is possible, the needle-and-thread
grass/Indian ricegrass community should be avoided.

4.1.7.10.2 Wetlands
4.1.7.10.2.1 Base and Option Cases

As noted in Chapter 3, Section 3.2.7.2, there are no wetlands within the 200 Areas and Borrow Area C,
although West Lake is located about 4.8 kilometers (3 miles) to the north of the 200 Areas.
Implementation of this alternative would not impact any site wetlands.

4.1.7.10.3  Aquatic Resources
4.1.7.10.3.1 Base and Option Cases

The five ponds associated with the LERF and the TEDF, which are located within and adjacent to the
200-East Area, would not be directly affected by construction of any of the new facilities planned for the
area. During operations they would receive effluent discharges. As noted in Chapter 3, Section 3.2.7.3.2,
these ponds do not support fish populations but are accessible to wildlife. There are no aquatic resources
within Borrow Area C. Potential indirect impacts on Columbia River aquatic resources of air emissions
and groundwater are addressed in Chapter 5, Section 5.1.3.10.

4.1.7.10.4  Threatened and Endangered Species
4.1.7.10.4.1 Base Case

Under this alternative, a number of state-listed, special status species have been observed within areas that
would be disturbed by construction. The black-tailed jackrabbit (state candidate) and Piper’s daisy (state
sensitive) have been identified along the route of the 200-East Area underground transfer line. Two listed
plants, stalked-pod milkvetch and crouching milkvetch (both state watch), were observed within the area
where the ILAW Storage Facility would be built. Due to the presence of sagebrush habitat within this
area, other special status species could potentially be present. Also, under this alternative the Packaged
HLW Debris Storage Facility would be constructed between the 200-East and 200-West Areas. The
loggerhead shrike, black-tailed jackrabbit, sage sparrow, and crouching milkvetch have all been observed
within this area. Mitigation measures, including the preparation of mitigation action plan, would be
similar to those described in Section 4.1.7.2.4.

The operation of new facilities is not expected to impact any listed species. Placement of landfill barriers
over the six sets of cribs and trenches (ditches) during closure also is not expected to disturb any listed
species, as none have been identified in the affected areas.

Impacts on state-listed special status species resulting from excavation of geologic material from
239 hectares (591 acres) in Borrow Area C generally would be similar to those described under
Alternative 6A (see Section 4.1.7.9.4). As is the case under Alternative 6A, specific impacts cannot be
identified since the exact areas to be excavated are not known. A mitigation action plan would be
developed prior to excavation.
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4.1.7.10.4.2 Option Case

Impacts on special status species would be similar to those noted above for the Base Case although a
greater potential exists to affect these species within Borrow Area C due to the greater area of habitat
disturbed (i.e., 316 hectares [780 acres] versus 239 hectares [591 acres]).

41.7.11 Alternative 6C: All Vitrification with Separations; Landfill Closure
41.7.11.1  Terrestrial Resources

As noted in Section 4.1.1.11.1, under this alternative, 61.1 hectares (151 acres) would be disturbed by
construction of new facilities within the 200 Areas. Of this total, 57.5 hectares (142 acres) within or
adjacent to the 200-East Area and 3.7 hectares (9.1 acres) within the 200-West Area would be utilized.
Most of the land (i.e., 46.1 hectares [114 acres]) within or adjacent to the 200-East Area that would be
used for new construction contains sagebrush habitat, while only previously disturbed areas would be
affected in the 200-West Area; The loss of sagebrush habitat associated with construction of the 200-East
Area underground transfer line would not be mitigable; however, Hanford guidance may require the
replacement of other sagebrush habitat at a ratio of 3:1 (DOE 2003f:20, 21, 31). Specific measures to be
taken in connection with mitigating the loss of sagebrush habitat would be set forth in a mitigation action
plan prior to construction.

Construction and operational impacts of this alternative on wildlife would be similar to those described in
Section 4.1.7.2.1. Impacts on terrestrial resources during closure would be similar to those described in
Section 4.1.7.3.1.

Under Alternative 6C, a total of 104 hectares (257 acres) of Borrow Are