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E. 0 Quarry Sites, Borrow Pits, Haul Roads, 
Railroads, Cap Description 

Several of the future land-use alternatives include the use of surface caps over waste sites in 
order to isolate harmful substances from humans and the environment, now and into the future . 
These caps are generally composed of successive layers of materials such as basalt riprap , sand, 
gravel, geotextile membranes, and asphalt. This appendix provides a conservative estimate of 
materials required for cap construction and describes how these materials would be obtained. 

Two borrow pits have been identified as potential sources of construction materials for caps 
related to the Draft Hanford Remedial Action Environmental Impact Statement and Comprehensive 
wnd Use Plan (HRA-EIS) (DOE 1996). These are the McGee Ranch and Pit 30. The McGee 
Ranch would serve as a source of fine materials and Pit 30 would provide coarser aggregates. 

In addition to the borrow pits , several potential sources of basalt have been tentatively identified 
that might be required for barrier construction. The basalt quarry would provide material for riprap 
and possibly for asphalt and asphalt-base layers of the reference barrier. Ten locations on or near the 
Hanford Site have been evaluated as candidate quarry sites. Evaluations were based on qualifying 
criteria (Hanford Site proximity, basalt availability, suitability of basalt, and threatened and 
endangered species impacts) and engineering criteria (haul distance, safety, expansion potential, and 
land reclamation potential). Other important factors in determining the suitability of a site for quarry 
development are the significant cultural, archaeological, and historical resources that might be 
present. 

Tentative haul routes have also been identified. These routes generally follow existing roads, 
which might require upgrading and widening to support long-term hauling. Construction materials 
would be hauled from the borrow sites and the basalt quarry with conventional truck-trailer 
combinations . The use of large-scale mining trucks are not planned at this time. 

Initial cultural resource surveys indicate that the most favorable sites for basalt quarry 
development from an engineering perspective are the least favorable for development from a cultural 
resources perspective. The most favorable sites from an engineering perspective exhibit features 
valued by Native Americans for traditional cultural and religious reasons. Sites that are less favorable 
for quarry development from an engineering perspective typically consist of near-surface basalt 
sources that do not have the commanding view of the surrounding terrain that is valued by tribal 
members for traditional cultural and religious uses. Factors other than cultural resources (such as 
excavation requirements , transportation cost, and reclamation potential) make these near-surface basalt 
sources less desirable from an engineering perspective. 

To provide conservative estimates of impacts and costs related to the placement of caps, it was 
assumed that the reference cap design (Section E.1) would be used for all sites. Other designs 
involving less material , and therefore, having lower construction costs, are being considered for use 
at the Hanford Site. Details regarding volumes and costs of caps can be found in Appendix H, Cost 
and Physical Impact Assessment. 
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1 E.1 Reference Cap Design 
2 
3 For future land-use alternatives that require capping of waste sites, a reference cap design was 
4 used in the HRA-EIS (DOE 1996) to estimate volumes of materials required and associated costs. 
5 Other designs involving less material , and therefore, having lower construction and environmental 
6 costs, are being considered for use at the Hanford Site. However, because the reference cap design 
7 provides the most conservative estimates of volumes and costs, it is used as a baseline for evaluation 
8 of potential impacts in the HRA-EIS. The reference cap design is described in the following sections. 
9 

10 The reference cap design, commonly referred to as the Hanford Cap or Hanford Barrier, is a 
11 composite cap intended to protect waste sites from human intrusion, burrowing animals, root 
12 penetration, and water infiltration. It was designed specifically for conditions at the Hanford Site 
13 (i .e., a desert environment). The Hanford Cap consists of ten layers divided into three zones (from 
14 top to bottom): a water retention and evapotranspiration zone, a capillary break and biotic intrusion 
15 zone, and a low-permeability moisture barrier (Figure E-1). 
16 
17 
18 E.1.1 Water Retention and Evapotranspiration Zone 
19 
20 This zone is composed of a 100-cm (39-in.) -thick layer of silt and pea gravel over a 100-cm 
21 (39-in.) -thick layer of silt. The top layer of silt and pea gravel would be seeded with various 
22 grasses. The silt and pea gravel layer provides a growing medium and some resistance to wind and 
23 water erosion. Water from precipitation would be held in this 200-cm (78-in.) -thick zone. The 
24 plants established on top of this zone would extract water from the soil and, through 
25 evapotranspiration, return moisture to the atmosphere. 
26 
27 
28 E.1.2 Capillary Break and Biotic Intrusion Zone 
29 
30 This zone is constructed of coarser materials than the water retention zone and is made up of a 
31 sand filter, a gravel filter, and a layer of crushed basalt (see Figure E-1) . The capillary break is 
32 based on the concept that for moisture to flow into the larger gaps that are found in the coarser 
33 material, water pressure must be increased to nearly atmospheric pressure. This would result in the 
34 upper, fine-textured water retention zone becoming nearly saturated before moisture would break 
35 through into the underlying coarse material. A geotextile filter is located at the interface between the 
36 water retention zone and the capillary break. The geotextile filter would impede downward migration 
37 of fine-soil into the underlying sand filter, thereby maintaining the textural contrast that creates the 
38 capillary break. The larger material, particularly the crushed basalt , provides a barrier to burrowing 
39 animals, root penetration, and inadvertent human intrusion. Burrowing animals are likely to be 
40 discouraged from burrowing into the basalt by its obvious hardness. The basalt chunks would be 
41 larger than the largest burrowing mammals (on the Hanford Site, the badger and coyote) could readily 
42 remove from a depth of 200 cm (78 in.) . The lack of moisture in the basalt layer also would 
43 discourage root penetration. 
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Figure E-1. Cross Section of the Hanford Cap (DOE-RL 1994) . 
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l E.1.3 Low Permeability Moisture Barrier 
2 
3 The low permeability moisture barrier consists of a 30-cm (11. 7-in.) crushed rock or gravel 
4 drainage layer, a 10-cm (3.9-in.) asphaltic concrete layer and a base course . The purpose of this zone 
5 is to collect moisture that might penetrate the upper layers and divert it away from the buried wastes 
6 that underlie this last zone. The low permeability moisture barrier is situated on top of the existing 
7 interim soil cover . 
8 
9 

10 E.1.4 Construction of the Hanford Cap 
11 
12 The Hanford Cap would be constructed with a side slope of crushed basalt riprap. These sides 
13 protect the central portion of the cap and the waste beneath (Figures E-2 and E-3) . Because the 
14 functional portion of the cap extends beyond the perimeter of the underlying waste, the buried wastes 
15 are protected from water infiltration through the basalt riprap side slopes. Water that accumulates 
16 under the side slopes would be well outside of the perimeter of the wastes. This layer of fractured 
17 basalt would also discourage excavation into the cap from the sides . 
18 
19 
20 E.1.5 Protection from Human Intrusion 
21 
22 As designed, the Hanford Cap is expected to last 1,000 years or more . It is likely that 
23 institutional control of the Hanford Site might be lost before the wastes protected by Hanford Caps 
24 are rendered harmless by radioactive decay. A system to protect the waste sites from human 
25 disturbance has been developed. The location of all sites would be recorded on U.S. Geological 
26 Survey maps with appropriate warnings . The waste sites would be ringed by surface markers 
27 (Figures E-4 and E-5), and subsurface markers (Figure E-6) would be imbedded in the water retention 
28 zone and the low permeability barrier or interim soil cover (Figure E-7). 
29 
30 A complete discussion of the Hanford Cap design and function might be found in Permanent 
31 Isolation Surface Barrier: Functional Performance (Wing 1993) and Remedial Investigation and 
32 Feasibility Study Report for the Environmental Restoration Disposal Facility (DOE-RL 1994) . The 
33 number of caps, cap locations , costs, and material volumes are presented "in Appendix H. 
34 
35 
36 E.2 Quarry Sites and Roads 
37 
38 The following sites are presented as preferred sources of cap materials based on engineering 
39 studies and other available information (BHI 1995 ; Lindberg 1994; Skelly 1992) . Final selection of 
40 borrow sites would depend on the amounts and types of materials required , which would be 
41 determined by the future land-use alternatives selected and the remedial designs developed through the 
42 CERCLA process . For example , use of a modified RCRA C cap would require minimal use of 
43 basalt, and could make development of a basalt quarry unnecessary . Development of the preferred 

I 

44 quarry site would require further consultations with state and federal agencies and tribal governments 
45 regarding species of concern and cultural resources associated with the site . 
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~ Figure E-6. Subsurface Marker Design (Wing 1993) . 
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1 E.2.1 McGee Ranch 
2 
3 The McGee Ranch has been identified as the preferred borrow site for fine-grained soils to be 
4 used to construct caps for closure of waste sites at the Hanford Site . Fine-grained soils might be used 
5 as topsoil for the cap (see Figure E-1) . 
6 
7 The McGee Ranch is located near the west boundary of the Hanford Site, north of State 
8 Highway 24 , west of State Route (SR) 240 and south of the Columbia River (in the All Other Areas 
9 geographic area) . The site encompasses 873 ha (2,182 ac) and has approximately 36 .1 million m3 

10 (47 .3 million yd3
) of proven reserves of fine-textured soils (Lindberg 1994; Skelly 1992) . 

11 
12 The Hanford Cultural Resources Laboratory has conducted an archaeological survey of the 
13 McGee Ranch (PNL 1992) and has determined that there are historic and prehistoric cultural 
14 resources associated with this site. Prior to initiating activities at the McGee Ranch, requests for 
15 determination of eligibility, findings of effect and adverse effect, and plans for mitigating adverse 
16 impacts of the proposed action would be prepared and submitted to the appropriate federal , state , and 
17 tribal interests . 
18 
19 A survey for sensitive plant and animal species was conducted at the McGee Ranch site in 1991 
20 (Sonnichsen 1991). No threatened or endangered species were encountered. Species of concern 
21 potentially associated with the site include the loggerhead shrike and Swainson's hawk. Assuming 
22 total use of the site, operation of the McGee Ranch borrow pit would eradicate 652 ha (1,629 ac) of 
23 shrub-steppe habitat. This area serves as a wildlife movement corridor between large blocks of 
24 shrub-steppe habitat on the Hanford Site and the Yakima Firing Center , located northwest of Hanford . 
25 Prior to initiating the development of the site, the state and the U.S. Fish and Wildlife Service 
26 (USFWS) would be consulted regarding potential impacts to sensitive species . 
27 
28 No wetlands are associated with the McGee Ranch . At one time , however, there was a small 
29 seep associated with an uncapped well on the site. This seep provided some value to wildlife but the 
30 well has been capped and the seep has dried up. 
31 
32 Use of the McGee Ranch as a borrow site would result in an extensive below-grade excavation, 
33 altering the undulating terrain in the area. The local vista would be altered from relatively level 
34 grasslands. Excavation would also generate fugitive dust as the result of excavating, loading , and 
35 hauling fill materials. Dust could temporarily obscure local views of the area and reduce visibility. 
36 Potential mitigation measures could include using water and other agents to control dust and covering 
37 all loads during transport. 
38 
39 
40 E.2.2 Pit 30 
41 
42 Pit 30 is an existing borrow site located immediately adjacent to the west side of the 200 East 
43 Area that could provide coarse sands and gravels. Pit 30 is a disturbed sife associated with 
44 pre-Hanford farming activity . The proposed action would potentially impact 172 ha (426 ac) , 
45 including the existing 49-ha (120-ac) pit. A formal calculation of total reserves of coarse aggregate 
46 material is not available, but reserves at Pit 30 are estimated to be approximately 15 .3 million m3 

47 (20 million yd3
) of material. Pit 30 would provide aggregate to be used as graded filter material in 

48 the reference cap (see Figure E-1) and other graded caps . Expansion of the existing pit would be 
49 necessary to provide sufficient quantities of this material. Full use of the site would eradicate 
50 approximately 138 ha (345 ac) of shrub-steppe habitat. Cultural resource and sensitive species 
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1 surveys have not been conducted for Pit 30 and would be required prior to excavation. Preliminary 
2 information received from the USFWS and the state of Washington indicate that there are no sensitive 
3 species associated with this site . Completion of these surveys and consultation with the state of 
4 Washington and the USFWS would be required prior to initiating activity. If necessary, mitigation 
5 plans would be developed . to address potential adverse impacts. Because Pit 30 is an existing site and 
6 enlargement would not appreciably alter the existing landscape, potential visual impacts are not 
7 considered significant. Excavation activities would generate fugitive dust that could temporarily 
8 obscure local vistas. Potential mitigation measures could include using water or other agents to 
9 control dust and covering loads during hauling . 

10 
11 
12 E.2.3 Potential Basalt Quarry Sites 
13 
14 Candidate quarry sites have been evaluated on the basis of qualifying criteria and engineering 
15 criteria (BHI 1995). A broad range of possible quarry sites, including seven onsite candidate quarries 
16 and three offsite privately operated quarries, were evaluated. Candidate quarries include exposed 
17 basalt outcrops and basalt sources at or slightly below grade . Sites evaluated as potential basalt 
18 quarries were Vernita Quarry, McGee Ranch, Arid Lands Ecology (ALE) Reserve Site, Horn Rapids 
19 Site, Gable Mountain Site, Gable Butte Site, West Haven Site, Section 9 Quarry, D'Atli Quarry, and 
20 Mahaffey Quarry (the last three sites are privately owned and operated off the Hanford Site) . The 
21 preferred quarry site for basalt would be identified in the Record of Decision for the HRA-EIS, or 
22 addressed in subsequent National Environmental Policy Act of 1969 (NEPA) documentation tiered 
23 from the HRA-EIS (DOE 1996). Figure E-8 identifies the potential Hanford quarry sites . 
24 
25 Factors considered in the evaluation were categorized into two groups : (1) environmental, 
26 safety, and security factors; and (2) engineering and economic factors. Qualifying criteria included 
27 Hanford Site proximity, basalt availability, suitability of basalt, and threatened and endangered species 
28 impacts . Engineering criteria included haul distance, safety, expansion potential, and land 
29 reclamation. Detailed descriptions of these criteria and evaluations are provided in Site Evaluation 
30 Report for Candidate Basalt Quarry Sites (BHI 1995). 
31 
32 Historical, archaeological, and cultural resource impacts were not used as qualifying criteria 
33 because only about half of each candidate Hanford quarry has been surveyed and the database is 
34 therefore incomplete. Before quarry operations began, these resources would be fully assessed , 
35 evaluated, and, if necessary, mitigated . Mitigation would most likely be undertaken in accordance 
36 with a Memorandum of Agreement developed in coordination with the U.S . Department of Energy , 
37 Richland Operations Office (RL), the State Historic Preservation Office, and Native American tribal 
38 governments. 
39 
40 One or more basalt quarry sites could potentially be developed to supply a conservatively 
41 estimated need for basalt riprap of approximately 169,000 m3 (220 ,000 yd3

) for the Columbia River, 
42 9.4 million m3 (12.3 million yd3

) for Reactors on the River, 34 .5 million m3 (45.2 million yd3
) for the 

43 Central Plateau, and 4.3 million m3 (5.7 million yd3
) for All Other Areas geographic areas (see 

44 Appendix H, Tables H-15 and H-16) . These requirements are based on the assumption that a future 
45 land-use alternative requiring capping of past-practice waste sites using the reference cap design (see 
46 Section E.1) would be implemented at each of the four geographic areas. For the purpose of 
47 providing a conservative, bounding evaluation of needed basalt volumes, the HRA-EIS assumed that 
48 very large volumes of basalt are needed to construct numerous reference caps . However, it should be 
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Figure E-8. Hanford Potential Basalt Quarry Sites. 

•Gable 

l1 ~~~~~ • ~~;::; West Butte ~ • ~~~
1
~tain 

. • Haven ~ 
- Yakima o 

Barricade Route 11 A a: 
M 

I.-----. ~ 
200-West £ 0 

--200-East 
Area 

Area 

• Candidate Quarry Site 
- - - · Wildlife Refuge Boundary 
_,_., Hanford Boundary 

O 1 O kilometers 

~ 
0 5 miles 

Draft E-13 

400 Area 

Appendix E 



1 noted that actual remediation is unlikely to ever require this large volume of basalt . For example, the 
2 current planning baseline for operable units in the 200 Areas assumes that a modified RCRA C cap 
3 would be used to cap nearly all waste sites. The RCRA C cap would not require the use of 
4 significant quantities of basalt. 
5 
6 Development of a surface (or near-surface) basalt site would be comparable to a typical open-pit 
7 mine . A site occupying approximately 200 ha (500 ac) would need to be developed to a depth of 
8 approximately 25 m (80 ft) to satisfy the potential materials need . The resulting pit would likely be 
9 difficult to reclaim. From an engineering perspective, basalt outcrops are ideal sources for acquiring 

10 riprap because the mining operation is simpler than that associated with an open-pit mine at a 
11 near-surface basalt source. Outcrops also have the advantage of using gravity to bring the riprap 
12 down to grade during a blasting operation, as opposed to hauling the material out of an open-pit 
13 mine . Development of basalt outcrops could entirely remove one or more outcrops (depending on 
14 required volume) to the surrounding grade or would lead to translocation of the basalt bench deeper 
15 into the formation . Reclamation of the site would be simplified because a site at grade would only 
16 require revegetation in order to blend with the surrounding topography . However, quarry 
17 development at outcrops would permanently and significantly alter the natural topography. 
18 
19 Haul distances from each quarry site to the 200 Areas were estimated by measuring road 
20 segment lengths. Distance and rough haul cost estimates were compared and alternate routes were 
21 identified for each potential quarry site. Sites were ranked with the lowest haul distance being most 
22 favorable. For consistency in characterizing the relative costs, the analysis assumed that 
23 15 . 3 million m3 (20 million yd3) would be hauled from each quarry, even though the D 'Atli Quarry 
24 and Mahaffey Quarry might not be able to supply this volume. Although the cost analysis in the 
25 engineering study (BHI 1995) was based on transport of a smaller quantity of basalt than the 
26 conservative estimate of potential quantities in Appendix H, the relative ranking of sites would remain 
27 unchanged. Further engineering studies might be required to verify that a sufficient quality and/or 
28 quantity of basalt is available at some sites. 
29 
30 Ecological surveys for threatened or endangered species were conducted at each Hanford Site 
31 candidate quarry . No federal or state threatened or endangered species were observed at these sites, 
32 although several federal and state species of concern were observed. Ecological surveys were not 
33 conducted at the three privately operated commercial quarries. 
34 
35 Removal of basalt would require the use of explosives . Blasting would create a sharp report 
36 accompanied by a dust cloud. Blasting activities would create temporary visual impacts, would 
37 destroy cultural resources at the blast site, and could 'disturb wildlife. One isolated blast may have 
38 minimal impact on wildlife in the vicinity of the project. Repeated explosions might cause a variety 
39 of reactions . Some wildlife might desert the area and continue to avoid it for the duration of 
40 operations. Other wildlife might accommodate the disturbance and continue to live in the vicinity of 
41 the quarry site. To avoid potential adverse impacts on endangered or other sensitive species in the 
42 project vicinity, it might be necessary to limit blasting on a seasonal basis . Consultation with state 
43 and federal agencies regarding impacts to sensitive species would be required before using the 
44 proposed quarry sites. 
45 
46 Excavation activities, including blasting, would generate fugitive dust, temporarily reducing 
47 visibility and obscuring local vistas . Dust generation could be partially mitigated by using water to 
48 control dust and tarping or otherwise covering all loads during transport. 
49 
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1 Riprap conveyor systems , quarry development close to roads , and dust associated with quarry 
2 development could potentially distract motorists or otherwise interfere with traffic movement along 
3 public and/or Hanford Site roads . 
4 
5 E.2.3.1 Vernita Quarry . Vernita Quarry is located off the east side of State Highway 24 near 
6 Vernita Bridge and has been identified as a suitable source to supply riprap required for use in 
7 constructing protective surface caps at the Hanford Site . NEPA documentation, including a survey 
8 for threatened or endangered species and a cultural resource survey , was prepared to support 
9 removing a small quantity of basalt from this quarry and approximately 10,700 m3 (14,000 yd3) of 

10 riprap was removed in March 1994. This basalt was used to construct a prototype Reference 
11 (Hanford) Cap over the B-57 crib in the 200-BP-1 operable unit. The Vernita Quarry could be 
12 developed by expanding the existing quarry or by developing a new quarry in the vicinity. 
13 
14 The quarry is located in an extensive basalt outcrop and a considerable volume of basalt exists 
15 outside of the area identified for quarry development. Initially, a 45-ha (110-ac) parcel would be 
16 developed. This parcel could yield 11.9 million m3 (15 .6 million yd3) of loose riprap . Additional 
17 basalt could be obtained at this quarry by deeper excavation or by extending the quarry deeper into 
18 the basalt bench. Additional overburden per unit area might be encountered on parts of this outcrop 
19 if the quarry were to be expanded beyond the identified boundaries. The potential volume of useable 
20 basalt makes expansion of this site feasible and the Vernita Quarry Site could supply a sufficient 
21 quantity of basalt for cap construction. 
22 
23 Vernita Quarry is located in an exposed bench that could be reclaimed fairly successfully from a 
24 physical and topographic perspective . The bench would be translocated into the original outcrop and , 
25 when the quarry operations are complete , an exposed bench would remain. The approach to the new 
26 bench could be graded to provide a natural transition from the surrounding terrain. Revegetation 
27 would be used to further enhance the transition between undisturbed and disturbed areas . 
28 
29 Two state plant species of concern, the crouching milk:vetch and the stalked-pod milkvetch , were 
30 observed during a survey at the Vernita Quarry Site . A listing of all flora and fauna species observed 
31 at this site and other potential sites during the ecological surveys is included as Appendix C in the 
32 Site Evaluation Report for Candidate Basalt Quarry Sites (BHI 1995). 
33 
34 E.2.3.2 McGee Ranch. A near-surface basalt source exists on the interior north portion of the 
35 McGee Ranch site, northwest of the McGee well. Another portion of McGee Ranch is the designated 
36 borrow site for fine-textured soils required for cap construction and the same infrastructure could 
37 support both the fine-soil borrow pit and the basalt quarry . Basalt characteristics for this site are not 
38 well known because surfaces or benches are not exposed. The formation exists as a knoll with 
39 approximately 15 to 30 m (50 to 100 ft) of vertical relief. Thickness of the overburden is not known. 
40 The most likely scenario for developing a quarry at this site would be to begin mining the east end of 
41 the ridge. Quarry development would proceed to the west in blocks that span the width of the 
42 formation, while maintaining grade above the 274-m (900-ft) contour level. If additional basalt is 
43 required , excavation would proceed below this contour level. This potential quarry site consists of a 
44 47-ha (116-ac) parcel. Excavation of the site to the 274-m (900-ft) contour level would yield 
45 15 .3 million m3 (20 million yd3

) of loose riprap . 
46 
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1 There are likely to be other sources of basalt at McGee Ranch, but these sources may not be 
2 continuous with the existing formation in the same manner as the basalt found at the Vernita Quarry , 
3 which allows for uninterrupted quarry advancement. Further geologic surveys would be necessary to 
4 verify the extent of this formation as well as other formations at McGee Ranch and to determine if a 
5 sufficient quantity of basalt could be obtained from the McGee Ranch site . 
6 
7 The basalt knoll at McGee Ranch would be developed similarly to an exposed outcrop . The 
8 reclaimed landscape would not blend with the surrounding landscape to the same degree as the 
9 Vernita Quarry Site . The knoll has several drainages running lengthwise on either side, which would 

10 be eliminated by removal of the basalt formation during quarry operations. A pit would be created if 
11 the formation were mined below the grade of the surrounding landscape to provide additional basalt 
12 materials . A revegetation program would help the quarry area partially blend with the surrounding 
13 landscape and would camouflage the quarry. 
14 
15 Two state plant species of concern, the crouching milkvetch and scilla onion; and two state 
16 wildlife species of concern, the loggerhead shrike and the sage sparrow, were observed at the McGee 
17 Ranch site . 
18 
19 E.2.3.3 ALE Reserve Site. The ALE Reserve Site consists of near-surface basalt located 
20 approximately 300 m (1 ,000 ft) south of SR 240 near Gate 116. This site would be developed similar 
21 to an open-pit surface mine, with adequate buffer zones surrounding the excavation to maintain safe 
22 side slopes. Sufficient space exists for support facilities (crushers, shakers , stockpiles) adjacent to the 
23 excavation. 
24 
25 The near-surface portion of the basalt formation covers a fairly limited area compared to the 
26 other sites. The quantity of basalt at this site is large, and expansion likely could be accommodated 
27 through deeper excavation. However, further geologic surveys would need to be conducted to verify 
28 the extent of this formation and the depth of overburden and weak flow-top material and to determine 
29 if a sufficient quantity of basalt could be obtained from the ALE Reserve Site . 
30 
31 One state plant species of concern, the stalked-pod milkvetch; and two state bird species of 
32 concern, the grasshopper sparrow and sage sparrow, were observed at the ALE Reserve Site . 
33 
34 Development of a quarry at the ALE Reserve Site would leave a large depression that would be 
35 out of place in the surrounding landscape. The effect on visual quality would be limited, however , as 
36 much of the disturbance would occur below the existing surface. Excavation activities at the 
37 ALE Reserve Site , including blasting, would generate fugitive dust , temporarily reducing visibility 
38 and obscuring local vistas. Dust generation could be partially mitigated by using water to control dust 
39 and tarping or otherwise covering all loads . 
40 
41 The ALE Reserve Site is located within an ecology reserve that, for the most part, has remained 
42 untouched by large development activities and is set aside for ecological preservation and research. 
43 The proximity of a quarry to the ALE Reserve Site might result in avoidance behavior or other 
44 disturbance by sensitive species and animals such as mule deer and elk. A large-scale basalt quarry 
45 does not fit historical or current use designations for the ALE Reserve. 
46 
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1 E.2.3.4 Horn Rapids Site . A basalt outcrop and potential borrow area exists 900 m (3 ,000 ft) north 
2 of the Horn Rapids Dam. Characteristics of this site are not well known because few basalt benches 
3 are exposed . The flow top is relatively flat at the 152-m (500-ft) contour with abundant scattered 
4 basalt rocks in places. Some vertical relief exists near the south end and near the center on the west 
5 side of the outcrop and these two locations might provide the most suitable locations to begin quarry · 
6 operations. Initial quarry development would probably involve an 84-ha (207-ac) parcel. 
7 
8 The Horn Rapids Site could be developed in a manner similar to development of the basalt 
9 formation at Vernita. A well-developed and exposed bench is not present at the Horn Rapids Site , 

10 but vertical relief at the south end would enable development of a 9- to 12-m (30- to 40-ft) bench . 
11 Reclamation at this site in the future should be fairly successful from a physical and topographic 
12 perspective because the quarry operation could maintain a grade with the surrounding terrain, and 
13 therefore not create an open pit. However, if additional basalt is required beyond that contained in 
14 the portion of the formation above-grade, a pit might have to be developed, which would complicate 
15 reclamation. 
16 
17 The near-surface source at the Horn Rapids Site is fairly extensive and could accommodate 
18 future expansion. Further geologic surveys would need to be conducted to verify the extent of this 
19 formation and to determine if a sufficient quantity of basalt could be obtained from the Horn Rapids 
20 Site . 
21 
22 One state wildlife species of concern (two pairs of long-billed curlew) were observed at the Horn 
23 Rapids Site. 
24 
25 E.2.3.5 Gable Mountain Site . Gable Mountain is a prominent geologic feature north of Route llA 
26 and north-to-northeast of the 200 East Area. A small quarry already exists at this site, and 
27 observation of exposed basalt indicates that a suitable quality of basalt exists throughout the west end 
28 of Gable Mountain. The existing quarry on the west end of Gable Mountain has the capacity to 
29 supply all basalt needs at the Hanford Site. The quarry would be expanded by advancing eastward 
30 into the mountain. A considerable quantity of naturally occurring talus slope material exists at Gable 
31 Mountain and could provide many thousands of cubic meters of rip rap. Also, several large piles 
32 (thousands of cubic meters) of human-made riprap exist in the old quarry site . Development of a 
33 quarry at the Gable Mountain Site would begin at the far west end of the mountain and proceed east. 
34 
35 Gable Mountain contains extensive exposed basalt benches that would be well suited for quarry 
36 development. An open pit mine would not be developed unless restrictions were placed on quarry 
37 expansion. Land reclamation at the site would be capable of blending the quarry with the surrounding 
38 landscape . 
39 
40 Gable Mountain has considerable cultural resource value as a sacred site for Native Americans. 
41 Development of a quarry at Gable Mountain would adversely impact a cultural resource valued by 
42 Native Americans and would represent an irreversible and irretrievable commitment of this cultural 
43 resource. 
44 
45 Two state plant species of concern, the stalked-pod milkvetch and two state wildlife species of 
46 concern, the loggerhead shrike and the prairie falcon, were observed at the Gable Mountain Site . 
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1 E.2.3.6 Gable Butte Site . Gable Butte is a prominent geologic feature north of Route l lA and north 
2 of the 200 West Area. The quarry site would consist of outcrops located w~st of the railroad grade at 
3 Gable Butte, immediately west of Gable Butte proper. A considerable quantity of naturally occurring 
4 talus slope material exists at these outcrops that could possibly provide many thousands of cubic 
5 meters of riprap . Development of a quarry at the Gable Butte Site would begin at the south end of 
6 the area of interest. Sufficient space is available for stockpiling material and for parking equipment in 
7 the southern portion of this area . The outcrops that would be quarried range in elevation from about 
8 152 m (500 ft) to 182 m (600 ft). 
9 

10 Gable Butte and associated outcrops have the capacity to meet all basalt needs at the Hanford 
11 Site . The outcrops immediately west of Gable Butte provide excellent opportunities for quarry 
12 expansion. Talus slopes at the base of the outcrops could supply significant quantities of basalt that is 
13 already broken into riprap-sized material that may be suitable for cap construction. 
14 
15 Gable Butte contains extensive exposed basalt benches that would be well suited for quarry 
16 development. An open pit mine would not be developed at the site unless restrictions were placed on 
17 quarry expansion. Land reclamation at the Gable Butte Sites would be capable of blending the quarry 
18 with the surrounding landscape . 
19 
20 Gable Butte has cultural resource value as a sacred site for Native Americans . Development of a 
21 quarry at Gable Butte would impact a cultural resource valued by Native Americans and would 
22 represent an irreversible and irretrievable commitment of this cultural resource . 
23 
24 Two state plant species of concern, the stalked-pod milkvetch and crouching milkvetch, and one 
25 state wildlife species of concern, the loggerhead shrike , were observed at the Gable Butte Site . 
26 
27 E.2.3. 7 West Haven Site . The West Haven Site consists of a single large basalt outcrop located 
28 immediately east of Route 6 and west of Gable Butte. A considerable quantity of naturally occurring 
29 talus slope material exists at this site and could provide many thousands of cubic meters of riprap. 
30 The West Haven Site and nearby outcrops have the capacity to supply sufficient quantities of basalt 
31 material for cap construction. Development of a quarry at the West Haven Site would begin at the 
32 south end of the area of interest . Sufficient space is available for stockpiling material and for parking 
33 equipment in the southern portion of this area . 
34 
35 West Haven contains extensive exposed basalt benches that would be well suited for quarry 
36 development. An open pit mine would not be developed unless restrictions were placed on quarry 
37 expansion. Land reclamation at the site would be capable of blending the quarry with the surrounding 
38 landscape. 
39 
40 Two state plant species of concern, the crouching rnilkvetch and the stalked-pod milkvetch, were 
41 observed at the West Haven Site. 
42 
43 E.2.3.8 Section 9 Quarry. The Section 9 Quarry is a privately owned quarry located north of 
44 Wanapum Dam. This quarry has considerable quantities of basalt in-place that could be blasted and 
45 crushed to produce the desired riprap. Quarry development would be the responsibility of the quarry 
46 operator . The status of threatened or endangered species and cultural resources at this site is not 

47 known. 
48 
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1 The Section 9 Quarry and surrounding basalt formation could easily supply the volume estimate 
2 of 15 .3 million m3 (20 million yd3

) of riprap used in evaluating sites (BHI 1995) . Bank _reserve 
3 volumes at this quarry site are expected to be sufficient to meet the requirement for basalt materials 
4 used in cap construction. 
5 
6 Restoration of the Section 9 Quarry ~ould be the responsibility of the owner. U.S . Geological 
7 Survey topographic maps indicate that the Section 9 Quarry site is situated along a basalt outcrop or 
8 bluff similar to the Vernita Quarry . The relative success of reclamation at the Section 9 Quarry 
9 would be similar to the Vernita Quarry Site . 

10 
11 E.2.3.9 D'Atli Quarry. The D' Atli Quarry is a privately owned quarry located on the old 
12 highway 12, about 6.7 km (4.2 mi) east of Benton City, Washington. Development of the quarry 
13 would be the responsibility of the quarry operator. The status of threatened or endangered species 
14 and cultural resources at this site is not known. 
15 
16 The D' Atli Quarry and surrounding basalt formation could supply an estimated basalt bank 
17 volume of 7. 6 million m3 ( 10 million yd3) from this 24-ha ( 60-acre) site (BHI 1995). This translates 
18 to approximately 11.6 million m3 (15.2 million yd3) of loose riprap. The D'Atli Quarry might not 
19 have sufficient reserves to supply the quantity of basalt required for construction of all caps on the 
20 Hanford Site. 
21 
22 Restoration of the D' Atli Quarry would be the responsibility of the owner. U.S. Geological 
23 Survey topographic maps indicate that the D 'Atli Quarry site is situated along a basalt outcrop or 
24 bluff similar to the Vernita Quarry. The relative success of reclamation at the D ' Atli Quarry would 
25 be similar to the Vernita Quarry Site . 
26 
27 E.2.3.10 Mahaffey Quarry . The Mahaffey Quarry is privately owned and located on Clodfelter 
28 Road about 5 .5 km (3.4 mi) from the intersection with Clearwater Avenue in Kennewick, 
29 Washington. Quarry development would be the responsibility of the quarry operator. Status of 
30 threatened or endangered species and cultural resources at this site is not known. 
31 
32 An area of 5. 7 ha ( 14 ac) of 16 ha ( 40 ac) currently is permitted for the Mahaffey Quarry 
33 operations. Total reserve estimates at this site are not known. Much of the basalt is subsurface with 
34 as much as 2.4 m (8 ft) of topsoil in places . The reserve estimate for this site is assumed to be 
35 similar to that of the 24-ha (60-acre) D'Atli Quarry . The Mahaffey Quarry might not have sufficient 
36 reserves to supply the quantity of basalt required for construction of all caps on the Hanford Site. 
37 
38 Restoration of the Mahaffey Quarry would be the responsibility of the owner . U.S. Geological 
39 Survey topographic maps indicate that the Mahaffey Quarry would be similar to a near-surface quarry 
40 to accommodate removal of the volume basalt that might be required. The relative success of 
41 reclamation of the Mahaffey Quarry would be similar to reclamation of the ALE Reserve Site. 
42 
43 
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1 E.3 Haul Roads 
2 
3 The proposed quarry and borrow sites would be served by existing roads and railroads . The 
4 majority of these roads are paved and would support conventional trucks but would require 
5 reinforcement and widening for continuous heavy truck use . Existing main railroad lines appear in 
6 good repair but should be evaluated for capacity and safety prior to using for an extensive haulage 
7 operation (ASI 1994) . No permanent changes to topography or viewscape would occur. Some dust 
8 might be generated by the movement of trucks over haul roads , but this impact is not expected to be 
9 significant. Potential mitigation measures could include using water and other agents to control dust 

10 and covering loads during transport. 
11 
12 
13 E.3.1 McGee Ranch Haul Roads 
14 
15 Trucks would exit the McGee Ranch borrow site by turning right onto southbound State 
16 Highway 24 . This allows the trucks to move with the flow of traffic and not cross traffic . At the 
17 intersection with Route llA (Yakima Barricade) , the trucks would turn left on Route 1 lA, across 
18 traffic , and proceed east to remediation areas using the existing road network. 
19 
20 Safety problems associated with this route include merging heavily loaded , slow moving trucks 
21 into highway traffic on State Highway 24 , crossing lanes of oncoming traffic when turning west on 
22 Route 1 lA, and crossing lanes of oncoming traffic when returning to Route 1 lA and when entering 
23 the McGee Ranch. Flaggers , merge lanes , and traffic control devices might improve safety along 
24 heavily travelled roads . A transportation study might determine alternate haul routes for transporting 
25 material from the McGee Ranch. 
26 
27 
28 E.3.2 Pit 30 Haul Roads 
29 
30 Pit 30 is located on the Central Plateau, in close proximity to the 200 Areas . Trucks would be 
31 able to access all remediation areas with minimal impact on traffic . 
32 
33 
34 E.3.3 Potential Basalt Quarry Site Haul Roads 
35 
36 Alternative haul routes for each potential basalt quarry were identified in Site Evaluation Report 
37 for Candidate Basalt Quarry Sites (BHI 1995). The preferred route is identified in the discussion 
38 below. The primary safety factors evaluated in relation to development of each quarry were related 
39 to transportation of basalt from the quarry. These factors are briefly discussed in relation to the 
40 preferred transportation route. 
41 
42 E.3.3.1 Vernita Quarry Site Haul Roads . The preferred haul route from the Vernita Quarry Site is 
43 a frontage road along State Highway 24. This route would follow a new paved frontage road , 
44 starting from the top of the Vernita Quarry near the pavement of the old highway . This road would 
45 parallel State Highway 24 on Hanford property and would merge with Route 1 lA near the Yakima 
46 Barricade. Route 1 lA would be followed to Route 3 and Route 3 would be followed to the cap 
47 construction sites . Capital money would have to be allocated for constructing approximately 3,300 m 
48 (11 ,000 ft) of frontage road along State Highway 24 . 
49 
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1 This transportation alternative would include a safe route constructed parallel to State 
2 Highway 24 on Hanford property . This route would not interfere with traffic on State Highway 24 , 
3 thereby removing risk involved with slow-moving trucks entering traffic moving at highway speeds. 
4 A gravel road could create large amounts of dust that might interfere with State Highway 24 traffic; 
5 a paved road would not. A gravel road would be feasible but would have to include a plan to 
6 monitor and control dust. Significant warning signs and signals would not have to be maintained on 
7 State Highway 24 or SR 240. 
8 
9 A disadvantage to this alternative would be slow haul trucks entering Route 1 lA near the 

10 Yakima Barricade, potentially disrupting and affecting the safety of commuter traffic . Transportation 
11 schedules could be adjusted to avoid commuter traffic in the morning and early evening . 
12 
13 E.3.3.2 McGee Ranch Quarry Site Haul Roads. The preferred haul route from the McGee Ranch 
14 quarry site is a frontage road along State Highway 24. This alternative would require construction of 
15 a frontage road parallel to and east of State Highway 24. A conveyor system crossing State 
16 Highway 24 could be used to move riprap from the quarry to a stockpile east of State Highway 24, 
17 near the new frontage road . Capital costs would be incurred for constructing roughly 1,400 m 
18 (4,600 ft) of frontage road along the east side of State Highway 24 from the riprap stockpile to the 
19 Yakima Barricade. Additional capital expenses would be incurred for implementing and maintaining 
20 the conveyor system. Because the fine-soils borrow site would also be located at McGee Ranch, a 
21 subsequent study might show that a haul route or method that combines the two operations may be 
22 preferred. 
23 
24 The advantage of this transportation alternative would be that trucks would not enter or exit State 
25 Highway 24-because the riprap would be conveyed to a stockpile on the east side of the highway , 
26 eliminating the need to cross a lane of highway traffic at the entrance and exit of the quarry and 
27 reducing the probability of a collision with vehicles on State Highway 24. 
28 
29 Disadvantages of the alternative include distraction of motorists caused by a conveyor passing 
30 over State Highway 24 and a greater risk of traffic/personnel accidents during normal use , 
31 maintenance, or repair of the overhead conveyor system. This risk would be associated with 
32 repairing the conveyor over the highway or with the possibility of material (riprap or conveyor parts) 
33 falling from an improperly maintained or operated conveyor system. 
34 
35 E.3.3.3 ALE Reserve Site Haul Roads. The ALE Reserve Site is located south of the 200 West 
36 Area, on the south side of SR 240. Basalt probably would be transported by conveyor over or under 
37 the highway, where it would be transferred to haul trucks, eliminating the need for trucks to cross 
38 SR 240. The haul trucks would use the road connecting the 200 West Area and SR 240 to access the 
39 existing Hanford road network and transport basalt to the remediation areas. As an alternative, an 
40 overpass could be constructed on SR 240 to enable haul trucks to pass beneath the highway. Capital 
41 costs would be incurred for implementing and maintaining the conveyor system, for upgrading and 
42 maintaining affected Hanford roads and/or for construction of an overpass. If the conveyor system 
43 broke down, the stockpile north of SR ·240 might not be replenished in a timely manner . In this case , 
44 trucks would haul riprap directly from the quarry until the conveyor was operational. 
45 
46 This transportation alternative offers the advantage of using a conveyor system to move the 
47 riprap to a stockpile located on the north side of SR 240, eliminating the potential for an accident 
48 between haul trucks and rapidly moving traffic on SR 240. 
49 
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Disadvantages to the alternative include the fact that the quarry operation would be located very 
close to SR 240, which could distract highway motorists and increase the potential for accidents . 
Trucks would encounter morning and afternoon commuter traffic on the spur road linking SR 240 and 
the 200 West Area. Dust from quarry operations and haul trucks could interfere with traffic flow on 
SR 240. A conveyor passing over SR 240 could distract motorists , and a greater risk of 
traffic/personnel accidents exists during normal use , maintenance , or repair of the overhead conveyor 
system. This risk be associated with repairing the conveyor over a highway or with the possibility of 
material (riprap or conveyor parts) falling from an improperly maintained or operated conveyor 
system. Potential measures to mitigate these safety concerns include adjusting haul schedules to avoid 
peak traffic times and use of dust control measures to minimize the impact of quarry operations on 
visibility. 

E.3.3.4 Hom Rapids Quarry Site Haul Roads . The preferred route for hauling basalt from the 
Horn Rapids Site would follow SR 240 to the SR 240 spur road, through the Rattlesnake Barricade, 
and into 200 West Area. Maintenance liability would exist for the affected segment of SR 240 and 
Hanford roads that would receive considerable wear from the heavy truck traffic . 

The advantage of the preferred alternative for this site would be avoidance of heavy commuter 
traffic along Route 10, the Wye Barricade, and Route 4 South. Use of this route would minimize 
transportation schedule restrictions that would otherwise be required to avoid peak commuter traffic . 

The disadvantage of the preferred route would be trucks entering public traffic moving at 
highway speeds on SR 240, and thereby increasing the potential for an accident. Traffic control 
measures would have to be in place to reduce the speed of highway traffic and to warn motorists of 
truck crossings. 

E.3.3.5 Gable Mountain Site Haul Roads. The route for hauling basalt from the Gable Mountain 
Site would tie into Route llA from the east end of the mountain or via Route 4 North from the west 
end . Maintenance and upgrades would be required for the affected portions of Route 4 North and 
Route llA. 

The advantages of this route would include no interaction with public traffic and use of only 
short portions of Route 4 North and Route 1 lA, reducing interaction with commuter traffic . This 
route would establish a safe transportation corridor for haul trucks moving between Gable Mountain 
and the cap construction sites. Another advantage is that the quarry operation at Gable Mountain is 
far removed from frequently used Hanford roads, so dust , noise , and operations activities would not 
distract motorists as readily as quarries located near frequently used roads and highways. 

Disadvantages of the route would include interaction with moderate commuter traffic along 
Route 1 lA during the early morning and late afternoon commute . 

E.3.3.6 Gable Butte Site Haul Roads . The route for hauling basalt from Gable Butte would be 
Route 1 lA. Approximately 2 .4 km (1.5 mi) of new road would be constructed from the Gable Butte 
quarry to Route 1 lA to the south . This route will parallel the existing railroad spur from the Susie 
Switch to Route 1 lA. Costs will be incurred for constructing the road and for upgrading affected 
portions of Hanford Site roads . 

I 

Advantages of this haul route are similar to those described for Gable Mountain . No 
interference with public traffic would occur and only short portions of Route 1 lA would be used . 
A safe transportation corridor would be established for haul trucks moving between Gable Butte and 
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1 the cap construction sites . Another advantage is that the quarry operation at Gable Butte is far 
2 removed from Hanford roads, so dust, noise, and operations activities would not distract motorists as 
3 readily as quarries located near frequently used roads and highways. 
4 
5 Disadvantages associated with the route would include interaction with moderate commuter 
6 traffic on Route llA, particularly during the early morning and late afternoon commute. 
7 
8 E.3.3. 7 West Haven Quarry Site Haul Roads. Route 6 would be used to haul basalt from the 
9 West Haven quarry site. About 0.80 km (0.50 mi) of road would be constructed from the quarry to 

10 Route 6. Route 6 would be followed to Route 1 lA to the cap construction sites in the 200 Areas. 
11 Costs will be incurred for constructing an access road to the quarry and for upgrading affected 
12 portions of Hanford Site roads. 
13 
14 Advantages associated with this haul route would be similar to those described for Gable 
15 Mountain and Gable Butte. Haul trucks would not interference with public traffic and would use only 
16 Route 6 and short portions of Route 1 lA. As of this writing, Route 6 is closed to through traffic , 
17 and Route 1 lA normally receives only moderate commuter traffic . A safe transportation corridor 
18 would be established for trucks moving between West Haven and the cap construction sites. The 
19 quarry operation at West Haven would be far removed from currently used Hanford roads , so dust , 
20 noise, and operations activities would not distract motorists as readily as quarries located closer to 
21 frequently used roads and highways . 
22 
23 A disadvantage associated with this route would be interaction with moderate commuter traffic 
24 along Route 1 lA, particularly during the early morning and late afternoon commute. 
25 
26 E.3.3.8 Section 9 Quarry Site Haul Roads. The route for hauling basalt from the Section 9 quarry 
27 would use SR 243 . About 40 km (25 mi) of SR 243 would be followed from the Section 9 Quarry to 
28 the intersection with State Highway 24 at the Vernita Bridge. State Highway 24 would be followed 
29 for 8 km (5 mi) to the Yakima Barricade, then Route llA would be followed to the Central Plateau. 
30 Costs would be incurred for road maintenance for roughly 50 km 31 mi) on SR 243 and State 
31 Highway 24, in addition to Hanford Site roads . 
32 
33 The primary disadvantage with this route would be use of public highways for much of the 
34 route. SR 243 and State Highway 24 are two-lane highways , which would create hazards for 
35 motorists passing slow moving haul trucks or haul trucks passing slow moving motorists . The 
36 potentially high volume of haul truck traffic would compound this hazard and could cause congestion 
37 on these highways . 
38 
39 Improvements in transportation safety would be realized if a rail line were installed on the 
40 existing railroad grade that runs from Beverly, over the Columbia River and south along the river to 
41 the Hanford Site. A detailed cost/benefit analysis of the transportation infrastructure would need to 
42 consider the costs of several items including rail haulage, installation of new rail line, improving the 
43 existing rail grade as necessary, truck hauling, and road maintenance and upgrades , before the most 
44 efficient means of transportation could be determined. 
45 
46 E.3.3.9 D'Atli Quarry Site Haul Roads . The route for hauling basalt from the D ' Atli quarry would 
47 use old Highway 12. This route would follow Highway 12 from the quarry to SR 240, and SR 240 
48 to Stevens Drive to the Wye Barricade, a total of about 38 km (24 mi) . Costs would be incurred for 
49 road maintenance for the 38 km (24 mi) of Highway 12, SR 240, and Stevens Drive, in addition to 
50 the Hanford Site roads. 
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1 The primary disadvantage with this route would be use of public highways for much of the 
2 route. Highway 12 is a two-lane highway , which would create hazards for motorists passing slow 
3 moving haul trucks or haul trucks passing slow moving motorists. SR 240 has four lanes; however, 
4 heavy commuter traffic would be encountered in the early morning and late afternoon hours. 
5 Interaction with commuter traffic could potentially be mitigated by adjusting haul schedules to avoid 
6 heavy commuter traffic in the morning and late afternoon on these roads. The potentially high 
7 volume of haul truck traffic would compound hazards along this route. 
8 
9 Improvements in transportation safety would be realized if a rail line were installed on the 

10 existing railroad grade that runs about 900 m (3 ,000 ft) north of the quarry. This rail line would 
11 connect with existing track at the Richland Junction, south of SR 240 near Columbia Center 
12 Boulevard. A detailed cost/benefit analysis of the transportation infrastructure would need to consider 
13 the costs for several items including rail haulage, installing rail line, improving the existing rail grade 
14 as necessary, truck hauling, and road maintenance and upgrades before the most efficient means of 
15 transportation could be determined. 
16 
17 E.3.3.10 Mahaffey Quarry Site Haul Roads. The preferred route from the Mahaffey quarry would 
18 follow Clodfelter Road to Badger Road. This route would then follow Badger Road to I-82, 
19 proceeding west on the interstate highway. The trucks will exit 1-82 onto I-182 and will follow this 
20 highway to SR 240, then to Stevens Drive and onto the Hanford Site . Costs would be incurred for 
2 1 road maintenance for 53 km (33 mi) of Clodfelter Road, Badger Road, 1-82, 1-182, SR 240, and 
22 Stevens Drive to the Wye Barricade, in addition to the Hanford Site roads. 
23 
24 The primary disadvantage with this route would be use of several heavily travelled public roads 
25 and highways. Of primary concern is the use of SR 240 for hauling large material volumes. 
26 Interaction with commuter traffic on SR 240 could potentially be mitigated by adjusting haul 
27 schedules to avoid heavy commuter traffic the morning and late afternoon on these roads. The 
28 potentially high volume of haul truck traffic would compound hazards along this route. 
29 
30 Considerable improvements in transportation safety would be realized if the riprap is moved by 
31 conveyor system or truck to the nearby rail line in Badger Canyon. The length of the conveyor 
32 system would depend upon the location of the land near the rail line that was acquired for the 
33 dumping pocket and transfer yard, but would be at least 3.2 km (2 mi) . The distance of truck 
34 haulage to the rail line would be approximately 8 km (5 mi), depending on the location of the land 
35 acquired for the dumping pocket and transfer yard. The rail line that would be used connects with 
36 track at the Richland Junction, south of SR 240 near Columbia Center Boulevard. A detailed 
37 cost/benefit analysis of the transportation infrastructure would need to consider the costs of rail 
38 haulage, the costs of installing rail line, costs for improving the existing rail grade as necessary, the 
39 costs for truck hauling, and associated road maintenance costs before the most efficient means of 
40 transportation could be determined. 
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i F. 0 Methodology for Estimating Socioeconomic Impacts 

4 This appendix documents the methodology used to estimate the economic impacts of future 
5 land-use alternatives for the Draft Hanford Remedial Actzon Environmental Impact Statement and 
6 Comprehensive La,nd Use Plan (HRA-EIS) (DOE 1996). 
7 
8 
9 F.l General Methodology 

10 
11 Quantitative estimates of changes in nonagricultural employment, population, housing prices and 
12 housing starts, and taxable retail trade were obtained by regression analysis using Hanford 
13 employment as the key independent variable. Regression analysis uses data from historical experience 
14 to determine the statistical relationships between Hanford employment and total nonagricultural 
15 employment and between nonagricultural employment and taxable retail sales, population, and 
16 housing market conditions. These statistical relationships provide information about the impacts of 
17 future changes in Hanford employment on retail sales, population, and housing market conditions. 
18 
19 Each future land-use alternative requires specific estimates of labor hours to implement.· In each 
20 case, these labor hours are translated into full-time equivalents (FTE) that are allocated uniformly 
21 over the period of performance for the remedial action necessary to achieve a given future land use, 
22 except for 1-year ramp-up and 1-year ramp-down periods at the beginning and end of the remediation. 
23 The estimates of additional Hanford employment required to implement each remedial action are then 
24 used to project nonagricultural employment in the Richland-Kennewick-Pasco Metropolitan Statistical 
25 Area (hereafter "Tri-Cities"). Nonagricultural employment is then used to project taxable retail sales 
26 and population. Population is used to project housing prices. Housing prices and nonagricultural 
27 employment are used to project housing starts. All equations are linear and were estimated using 
28 ordinary least squares. Data for regression analyses and results are presented in Tables F-1 
29 through F-9. 
30 
31 The data presented in Tables F-1, F-3, F-5, and F-7 are based on calendar years . The data for 
32 both nonagricultural employment and taxable retail sales begin in the third quarter of 1987. Thus the 
33 third observation in the data on taxable retail sales (see Table F-3) is based on taxable sales for the 
34 first quarter of 1988. "Dummy variables" are used to classify specific quarters of the year. The 
35 first quarter dummy variable, therefore, has the value of one (1) in the third observation (see 
36 Tables F-1 and F-3). The column labeled "Quarter" in Tables F-1 and F-3 refers to the number of 
37 the quarter in the time trend and is equivalent to the observation number. 
38 
39 Other impacts, which cannot be quantitatively assessed using regression analysis, are assessed 
40 qualitatively using the results of the projections as the basis for discussion. 
41 
42 The following sections of this appendix document the regression equations used in the 
43 quantitative assessments . 
44 
45 
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1 F.2 Employment 
2 
3 The regression equation for total nonagricultural employment uses quarterly data for the third 
4 quarter 1987 to the fourth quarter 1993 (the latest data available at the time) and has the following 
5 explanatory variables : 
6 
7 Xl = Hanford FTE end-of-quarter strength 
8 X2 = Time trend 
9 X3 = First quarter dummy variable 

10 
11 The time trend starts at 1 for the third quarter of 1987. Data on Hanford employment was obtained 
12 from the U.S. Department of Energy, Richland Operations Office. Data on Tri-Cities employment 
13 came from the Washington State Employment Security Department. Table F-1 shows the data used to 
14 estimate the regression equation. Table F-2 shows the results of the regression analysis . 
15 
16 The estimated equation is: 
17 
18 
19 Yl = 39909.39326 + 1.159546•Xl + 433.84021•X2 - 1638.646971•X3 
20 
21 
22 where: 
23 
24 Yl = Nonagricultural employment. 
25 
26 
27 F. 3 Taxable Retail Trade 
28 
29 The regression equation for taxable retail sales uses quarterly data for the third quarter 1987 to 
30 the third quarter 1993 (the latest data available at the time) . The equation has the following 
31 explanatory variables: 
32 
33 X4 = Time trend 
34 XS = Quarterly nonagricultural employment at annual rates 
35 X6 = First quarter dummy variable 
36 X7 = Fourth quarter dummy variable 
37 
38 Data on taxable retail sales were obtained from the Washington State Department of Revenue. 
39 Table F-3 shows the data used to estimate the regression equation. Table F-4 shows the results of the 
40 regression analysis . 
41 
42 The equation for taxable retail sales is: 
43 
44 
45 Y2 = -68.899165 + 5.089547•X4 + 0.005126•X5 - 37.779538•X6 + 0.687021•X7 
46 
47 
48 where: 
49 
50 Y2 = Taxable retail sales. 
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l F.4 Population 
2 
3 The regression equation for population in the Tri-Cities uses annual data on population for 1980 
4 to 1993. The explanatory variables are: 
5 
6 X8 = Time trend 
7 X9 = Annual average nonagricultural employment, lagged 1 year 
8 
9 The time trend starts at 1 for 1980, although 1980 is not used in the regression because of the use of 

10 lagged employment. The data on population comes from the 1980 and 1990 U.S. Census data and 
11 the Washington State Department of Financial Management for years other than 1980 and 1990. 
12 Table F-5 shows the data used in the regression analysis and Table F-6 shows the results of the 
13 regression analysis . 
14 
15 The equation for population is: 
16 
17 
18 Y3 = 58107.265102 + 358.944822•X8 + 1.465489•X9 
19 
20 
21 where: 
22 
23 Y3 = Population. 
24 
25 
26 F.5 Average Home Prices 
27 
28 The regression equation for the average price of a home in the Tri-Cities uses annual data for 
29 1980 to 1993. The explanatory variables are: 
30 
31 XlO = Time trend 
32 Xll = Population 
33 
34 Data on home prices were obtained from the Tri-Cities Board of Realtors. Table F-7 shows the data 
35 used to estimate the equation. Table F-8 shows the results of the regression analysis. 
36 
37 The equation for average home price is: 
38 
39 
40 Y4 = -176.372436 + 0.508830•X10 + 0.001653•Xll 
41 
42 
43 where: 
44 
45 Y 4 = Average home price. 
46 
47 
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1 F.6 Housing Starts 
2 
3 The regression equation for housing starts uses annual data for 1980 to 1993. The explanatory 
4 variables are: 
5 

6 X12 = Time trend 
7 X13 = Annual average nonagricultural employment 
8 X14 = Average home price 
9 

10 Data on housing starts were obtained from the Home Builders Association - Tri-Cities and from 
11 construction permit data from the various jurisdictions in Benton and Franklin counties. The data are 
12 provided in Table F-7. Table F-9 shows the results of the regression analysis. 
13 
14 The equation for housing starts is: 
15 
16 
17 Y5 = -1921.532556 - l.839003•X12 + 0.017375•Xl3 + 17.835563•X14 
18 
19 
20 where : 
21 
22 Y5 = Housing starts . 
23 
24 

25 F. 7 Projections 
26 
27 For a given future land-use alternative, the economic projections are made as follows. 
28 
29 • First, the estimates of Hanford employment under the given future land-use alternative are 
30 used to project quarterly nonagricultural employment. 
31 
32 • Second, the projected quarterly nonagricultural employment is used to project quarterly 
33 taxable retail sales. Sales are added up for each forecast year to get annual taxable retail 
34 sales. 
35 
36 • Third, the quarterly projections of nonagricultural employment for each forecast year are 
37 averaged to get average annual employment for that year. Average annual employment is 
38 lagged one year and used to project population. 
39 
40 • Fourth, the annual population projections are used to project average annual home prices. 
41 
42 • Fifth, average annual home prices and average annual nonagricultural employment are used 
43 to project housing starts . 
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Table F-1. Data for Employment Regression Equation, 
Third Quarter 1987 to Fourth Quarter 1993. 

Hanford Employment , First Quarter 
Nonagricultural. 

End of Quarter' 
Quarter 

Dummy Variable 
Employment, Annual 

Rate per Quarter2 

14,500 1 0 57,390.00 

14,100 2 0 57,413.33 

13,500 3 1 54,836.67 

12,900 4 0 56,343 .33 

12,400 5 0 55,536.67 

12,200 6 0 55,236.67 

12,100 7 1 55,033.33 

12,300 8 0 57,433.33 

12,700 9 0 58,233.33 

13,000 10 0 58,600.00 

13 ,300 11 1 59,233 .33 

13,800 12 0 63,033.33 

14,000 13 0 62,766.67 

14,200 14 0 62 ,933 .33 

14,400 15 1 61,533.33 

14,800 16 0 64,966.67 

15,000 17 0 64,966.67 

15,100 18 0 65,800.00 

15,500 19 1 64,966.67 

16,000 20 0 68,066.67 

16,100 21 0 67,433.33 

16,200 22 0 67,566.67 

16,500 23 1 66,770.00 

17,200 24 0 69,830.00 

17,300 25 0 70,300.00 

17,800 26 0 70,900.00 

1U .S. Department of Energy, Richland Operations Office. 
2Washington State Employment Security Department. 
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1 

2 

3 
4 
5 

Table F-2. Regression Equation Results for Total Nonagricultural Employment. 

6 

7 
8 
9 

10 
11 
12 
13 

14 

15 

16 
17 
18 
19 

Explanatory Variables: 

XI = Hanford FTE end of quarter strength 
X2 = Time trend 
X3 = First quarter dummy variable 

Summary Statistics: 

Valid cases: 26 
Missing cases: 0 
Total SS: 687962801.601 
R-squared: 0.980 
Residual SS: 14067971.947 
F(3,22) : 351.287 
Durbin-Watson: 0.765 

Parameter Estimates: 

Variable Estimate Standard Error 

CONSTANT 39909.393260 2282.315657 
XI 1.159546 0.188255 
X2 433 .840210 41.389688 
X3 -1638.646971 375 .200028 

20 FTE = full-time equivalent. 

21 

Appendix f 

Dependent variable: y 
Deletion method: None 
Degrees of freedom: 22 
Rbar-squared: 0.977 
Std error of est: 799.658 
Probability of F: 0.000 

t-value Prob Standardized Corwith 
> !ti Estimate Dep Var 

17.486360 0.000 -- --
6.159439 0.000 0.373057 0.930673 
10.481843 0.000 0.632551 0 .958993 
-4.367396 0.000 -0.134217 -0.191822 

F-6 Draft 



1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

31 

Draft 

Table F-3. Data for Taxable Sales Regression Equation, 
Third Quarter 1987 to Third Quarter 1993. 

Nonagricultural First Quarter Fourth Quarter 
Quarter Employment, Annual Dummy Dummy 

Rate per Quarter1 Variable Variable 

1 57,390.00 0 0 

2 57 ,413 .33 0 1 

3 54,836.67 1 0 

4 56,343.33 0 0 

5 55,536.67 0 0 

6 55,236.67 0 1 

7 55,033 .33 1 0 

8 57,433.33 0 0 

9 58,233.33 0 0 

10 58,600.00 0 1 

11 59,233 .33 1 0 

12 63 ,033.33 0 0 

13 62,766 .67 0 0 

14 62 ,933 .33 0 1 

15 61 ,533.33 1 0 

16 64,966.67 0 0 

17 64 ,966.67 0 0 

18 65,800.00 0 1 

19 64,966.67 1 0 

20 68,066.67 0 0 

21 67 ,433.33 0 0 

22 67,566.67 0 1 

23 66,770.00 1 0 

24 69,830.00 0 0 

25 70,300.00 0 0 

1Washington State Employment Security Department. 
2Washington State Department of Revenue. 
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Taxable Retail 
Sales ($millions)2 

239.3 

234.1 

203.1 

238.1 

237.5 

250.2 

219 .8 

269 .9 

267.7 

281.6 

251.8 

308.9 

326.2 

321.3 

285.8 

324.6 

335.1 

346.9 

315.7 

384.l 

373.4 

407.3 

338.4 

428 .2 

446 .7 
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21 
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28 
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Table F-4. Regression Equation Results for Taxable Retail Sales. 

Explanatory Variables: 

X4 = Time trend 
XS = Nonagricultural employment 
X6 = First quarter dummy variable 
X7 = Fourth quarter dummy variable 

Summary Statistics: 

Valid cases: 25 Dependent variable: 
Missing cases: 0 Deletion method: 
Total SS: 107049.970 Degrees of freedom: 
R-squared: 0 .970 Rbar-squared: 
Residual SS: 3176.960 Std error of est: 
F(4 ,20) : 163.479 Probability of F: 
Durbin-Watson: 1.541 

Parameter Estimates: 

Variable 

CONSTANT 
X4 
XS 
X6 
X7 

Appendix F 

Estimate Standard Error t-value Prob 
> !ti 

-68 .899165 112.229577 -0 .613913 0.546 
5.089547 1.393416 3.652568 0.002 
0 .005126 0.002074 2.471805 0.023 

-37.779538 7.591336 -4.976665 0.000 
0 .687021 6.357809 0.108059 0 .915 

Table F-5. Data for Regression Equation 
for Population, 1980 to 1993. 

Year Lagged Employment* Population 

1 NA 144,469 
2 58,710 150,100 
3 63 ,940 147,900 
4 58 ,860 144,700 
5 55,360 144,000 
6 52,870 140,900 
7 54,020 139,300 
8 55,230 139,600 
9 56,970 139,600 
lO 55,400 138,300 
11 57,325 150,030 
12 61,992 153 ,400 
13 64 ,317 157,700 
14 67 ,008 163 ,900 

*Washington State Employment Security Department. 
NA = Not applicable. 

F-8 

y 
None 

20 
0 .964 
12.603 
0.000 

Standardized 
Estimate 

--
0.560864 
0 .386723 
-0.246573 
0.004484 

Corwith 
Dep Var 

--
0.929369 
0.962167 
-0.311973 
0 .012641 
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Table F-6. Regression Equation Results for Population. 

Explanatory Variables: 

X8 = Time trend 
X9 = Lagged nonagricultural employment 

Summary Statistics: 

Valid cases : 13 Dependent variable: y 

Missing cases: 1 Deletion method: Listwise 
Total SS: 756471292 .308 Degrees of freedom: 10 
R-squared: 0.803 Rbar-squared: 0.764 
Residual SS: 149024169.369 Std error of est: 3860.365 
F(2, 10): 20.381 Probability of F: 0 .000 
Durbin-Watson: 1.700 

Parameter Estimates: l 

Variable Estimate Standard Error t-value Prob Standardized Corwith 

> ltl Estimate Dep Var 

CONSTANT 58107 .265102 15268.262452 3.805755 0.003 -- --
X8 358.944822 309.183323 1.160945 0 .273 0.176063 0.484544 
X9 1.465489 0.272871 5.370630 0.000 0.814481 0.881164 

Table F-7. Data for Regression Equations for Average 
Home Price and Housing Starts, 1980 to 1993. 

Average Home 
Housing 

Nonagricultural 
Year Price 

Starts2 Employment, Average Population3 

($ X 1000)1 Annual Rate3 

1 65.l 429 58,710 144,469 
2 73 .1 459 63,940 150,100 
3 66.8 141 58,860 147,900 
4 64.8 129 55,360 144,700 
5 62 .6 100 52,870 144,000 
6 60.9 95 54,020 140,900 
7 60.0 155 55,230 139,300 
8 59.6 110 56,970 139,600 
9 58.8 42 55,400 139,600 
10 59.7 164 57,325 138,300 
11 68 .3 414 61,992 150,030 
12 78.7 460 64,317 153,400 
13 93.8 911 67,008 157,700 
14 106.6 1,200 69,450 163,900 

1Tri-City Association of Realtors. 
2Home Builders Association - Tri-Cities . 
3Washington State Department of Employment Security . 
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Table F-8. Regression Equation Results for Average Home Price. 

Explanatory Variables: 

X 10 = Time trend 
X 11 = Population 

Summary Statistics: 

Valid cases: 14 Dependent variable: y 
Missing cases: 0 Deletion method: Listwise 
Total SS: 2632.637 Degrees of freedom: 11 
R-squared : 0 .938 Rbar-squared: 0.926 
Residual SS: 163.884 Std error of est: 3.860 
F(2, 11): 82.852 Probability of F: 0.000 
Durbin-Watson: 1.526 

Parameter Estimates: 

Variable Estimate Standard Error t-value Prob Standardized Corwith 
> !t i Estimate Dep Var 

CONSTANT -176 .372436 22.321588 -7 .901429 0 -- --
XlO 0 .508830 0.289834 1.755588 0.107 0.149578 0 .566997 
Xll 0.001653 0 .000158 10.435336 0 0.889102 0.959326 

Table F-9. Regression Equation Results for Housing Starts. 

Explanatory Variables: 

X12 = Time trend 
X13 = Nonagricultural employment 
X14 = Average home price 

Summary Statistics: 

Valid cases: 14 Dependent variable: y 
Missing cases: 0 Deletion method: None 
Total SS: 1516079.500 Degrees of freedom: 10 
R-squared: 0.947 Rbar-squared: 0.931 
Residual SS: 80995 .458 Std error of est: 89 .997 
F(2 , ll): 59.060 Probability of F: 0 .000 
Durbin-Watson: 1.598 

Parameter Estimates: 

Variable Estimate Standard Error t-value Prob Standardized Corwith 
> !ti Estimate Dep Var 

CONSTANT -1921.532556 436.408773 -4.403057 0 .001 -- --
X12 -1.839003 7.255130 -0.253476 0.805 -0.022527 0.537834 
X13 0 .017375 0.011346 1.531275 0 .157 0.261208 0.920527 
Xl4 17.835563 4.208053 4.238435 0.002 0.743227 0.966384 
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G. 0 Air Quality Impacts of Future Land-Use Alternatives 

Air quality impacts described in Chapter 5.0 of the Draft Hanford Remedial Action 
' Environmental Impact Statement and Comprehensive Land Use Plan (HRA-EIS) (DOE 1996) were 

estimated by simulating the basic sequence of events that generate dust and other air emissions during 
remediation activities . Activities such as contaminated soil excavation and waste site capping can 
generate substantial amounts of fugitive dust which, when airborne, would drift in the direction the 
wind is blowing at the time . As the dust travels downwind, the concentration of dust in the air 
decreases due to dispersion of dust particles into the air mass and from deposition and settling . The 
rate of dispersion depends largely on meteorological conditions such as wind speed and general 
atmospheric stability. As dispersion continues, the concentration of dust continues to decrease and 
eventually becomes insignificant. 

Emission rates of fugitive dust and combustion products from earth-moving equipment were 
estimated from published material and downwind concentrations were calculated using a simplified, 
screening-level dispersion model. The procedures and simplifying assumptions employed to estimate 
air quality impacts are described below. 

G.l Downwind Concentrations of Airborne Particles 

Emission rates for a remedial activity involving excavation were based on a conceptual 0.4-ha 
(1-ac) site, where 450,000 kg (1 million lb) during an 8-hour day are excavated. Dust-generating 
equipment on the site was assumed to include a backhoe, dozer, loader, and scraper, along with 
trucks traveling on unpaved roads in the immediate vicinity . Emission rates of fugitive dust from 
these sources, and reentrainrnent of dust from disturbed soil areas , were calculated from equations in 
Air!Superfund National Technical Guidance Study Series, Volume II - Estimation of Baseline Air 
Emissions at Superfund Sites (EPA 1989) . Total emissions of respirable (PM 10) dust particles from 
the conceptual remediation site were estimated to be 44 kg/day (96 lb/day) , which compares favorably 
to the emission factor for "heavy construction operations" cited in Publication AP-42 : Compilation of 
Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources (EPA 1985a). 

Scaling factors were used to estimate emissions and affected areas associated with other rates 
of soil excavation activity. For example, emissions from excavation of 907,000 kg/day 
(2 million lb/day) rather than 450 ,000 kg/day (1 million lb/day) (scaling factor = 2) were assumed to 
be 89 kg ( 192 lb) and the affected area was assumed to be O. 8 ha (2 ac) . 

Concentrations at downwind locations were estimated using the SCREEN2 dispersion model 
(EPA 1981). To facilitate execution of the model, simplifying assumptions were made about 
meteorological conditions at the Hanford Site . Atmospheric stability was assumed to be Class D, and 
the wind speed was assumed to be 5 mis (16 ft/s) . Both of these assumptions are reasonably 
representative of daytime conditions at the Hanford Site (Stone et al. 1983) . Plume depletion by 
deposition and gravitational settling was not performed by the model , so the model presents a 
conservative representation of potential dust transport. 

Using these procedures and assumptions, a "working graph" (Figure G-1) was constructed, 
enabling the user to identify do\3/nwind concentrations of interest without performing calculations . 
For example, by looking at Figure G-1 , it can be seen that the estimated concentration of dust 200 m 
(656 ft) downwind from a 907 ,000-kg/day (2 million- lb/day) excavation site is about 500 µglm3

. 
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i 
Figure G-1. Concentration of Dust Due to Soil Excavation, 
100,000 to 5 Million Kg/Day (200,000 to 10 Million Lb/Day). 
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1 For assessment of the significance of downwind concentrations, two concentrations of interest 
2 were identified: 
3 
4 • The highest onsite concentration (i.e., the concentration immediately downwind from the 
5 area of soil-handling activities) 
6 
7 • The highest offsite concentration (i.e., the concentration at the nearest location where 
8 members of the public could reside). 
9 

10 In the air quality sections of Chapter 5.0, these two concentrations are presented and compared 
11 to applicable air quality standards. 
12 
13 

14 G.2 Downwind Concentrations of Airborne Radionuclides 
15 
16 Downwind concentrations were calculated for cesium-137, plutonium-239/240, strontium-90, and 
17 uranium-238. The concentrations used for analysis of air quality impacts during soil excavation 
18 activities in the Columbia River geographic area were the highest values reported in Table A.6 or 
19 Tables A.15 through A.18 (for the N-Springs shoreline) in the Hanford Site Environmental Report for 
20 Calendar Year 1992 (Woodruff and Hanf 1993). Soil concentrations used for analysis in the other 
21 geographic areas were the highest soil concentrations identified in the HRA-EIS database for the 100, 
22 200, and 300/400 Areas. Sources for this database are identified in Appendix B of the HRA-EIS. 
23 These concentrations provide conservative, bounding estimates for use in the analysis. The soil 
24 concentrations used for the analysis are provided in Table G-1 . 
25 
26 

27 Table G-1. Solid Waste Radionuclide Concentrations. 

28 

29 

30 

31 

32 

33 
34 

Geographic Area 

Columbia River 

Reactors on the River 

Central Plateau 

All Other Areas 

Cesium-137 

6.0 E-01 

5.8 E+04 

8.5 E+07 

1.1 E+05 

Radionuclide concentration (pCi/g) 

Plutonium-239/240 Strontium-90 

1.0 E-02 2.0 E+00 

5.7 E-02 4.5 E+04 

1.5 E+08 4.2 E+07 

4.0 E+02 1.1 E+07 

Uranium-238 

1.1 E+00 

2.0 E+02 

2.0 E+05 

3.7 E+03 

35 In all instances , the concentration of radionuclides in airborne particulate matter was assumed to 
36 be the same as the concentration at the source. For example, if the concentration of strontium-90 in 
37 surface soil at a capping site was 0.300 pCi/g and the estimated concentration of dust 200 m (656 ft) 
38 downwind was 500 µg/m3

, then the concentration of airborne strontium-90 at this location was 
39 assumed to be 1.5 x 10-4 pCi/m3

• 
1 

40 
41 

1(0.300 pCi/g) x (1.0 x 10-6 g/µg) x (500 µg/m3) = 1.5 x 104 pCi/m3• 
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1 G.3 Downwind Concentrations of Combustion Products 
2 
3 Estimates of emission rates from earth-moving equipment were obtained from Publication AP-42: 
4 Compilation of Air Pollutant Emission Factors, Volume 2: Mobile Sources (EPA 1985b). For 
5 example, the emission rate of nitrogen oxides from all equipment at the conceptual 450,000-kg/day 
6 (1 million-lb/day) excavation site described above was estimated to be 40 kg/day (89 lb/day). Using 
7 AP-42, similar estimates were made for carbon monoxide, PM10 , and sulfur oxides . Scaling factors 
8 were used to estimate emission rates for levels of activity other than 450,000 kg/day (1 million 
9 lb/day). Using these emission rates and the assumptions previously described, downwind 

10 concentrations were estimated by the SCREEN2 dispersion model (EPA 1981). The results are 
11 presented on Figure G-2, which enables the user to estimate downwind concentrations of interest 
12 without performing calculations. 2 

13 
14 

2Downwind dust concentrations shown on Figures G-1 and G-2 are estimates based on typical 
meteorological conditions, and could be substantially greater or lesser during unusual meteorological conditions 
such as very high or very low wind speed and extremes of general atmospheric stability or instability. 
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1 Figure G-2. Concentration of Combustion Products from 
2 Equipment for Handling 100, 000 to 5 Million Kg 
~ (200, 000 to 10 Million Lb). 
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DOWNWIND DISTANCE FROM REMEDIATION ACTIVITY, METERS 

THIS GRAPH SHOWS THE ESTIMATED CONCENTRATIONS OF COMBUSTION 
PRODUCTS FROM EARTH MOVING EQUIPMENT. THE COMBUSTION 
PRODUCTS OF INTEREST ARE CARBON MONOXIDE, NITROGEN OXIDES, 
TOTAL SUSPENDED PARTICULATES (TSP), AND SULFUR OXIDES. THE 
CONCENTRATIONS SHOWN ARE FOR CARBON MONOXIDE. TO CONVERT 
TO OTHER POLLUTANTS, MULTIPLY BY THE FOLLOWING FACTORS: FOR 
NITROGEN OXIDES, 1.55; FOR TSP, 0.15; FOR SULFUR OXIDES, 0 .21. 
FOR EXAMPLE, THE ESTIMATED CONCENTRATION OF CARBON MONOXIDE 
600 METERS DOWNWIND FROM A 1000 TON/DAY EXCAVATION SITE IS 
100 ug/m3, }.S SHOWN ABOVE. ESTIMATED CONCENTRATIONS OF 
OTHER POLLUTANTS ARE: NITROGEN OXID(S - 155 ug/m3 ; TSP -
15 ug/m3; SULFUR OXIDES - 21 ug/m3. 

G-5 Appendix G 



1 G.4 References 
2 
3 DOE, 1996, Draft Hanford Remedial Action Environmental Impact Statement and Comprehensive 
4 Land Use Plan, DOE/EIS-0222D, U.S . Department of Energy, Washington , D.C . (June) . 
5 
6 EPA, 1981 , Screening Procedures for Estimating the Air Quality Impact of Stationary Sources , 
7 EPA-450/4-88-010, U.S. Environmental Protection Agency , Office of Air Quality Planning and 
8 Standards, Research Triangle Park, North Carolina. 
9 

10 EPA, 1985a, Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area 
11 Sources, NTIS PB86-124906, U.S . Environmental Protection Agency , Office of Air Quality 
12 Planning and Standards , Research Triangle Park, North Carolina (September) . 
13 
14 EPA, 1985b, Compilation of Air Pollutant Emission Factors, Volume 2: Mobile Sources, 
15 NTIS PB87-205266, U.S. Environmental Protection Agency , Office of Air and Radiation, 
16 Test and Evaluation Branch, Ann Arbor , Michigan. 
17 
18 EPA, 1990, Air!Superfund National Technical Guidance Study Series, Volume II - Estimation of 
19 Baseline Air Emissions at Superfund Sites , EPA-450/l-89-002a, U.S. Environmental Protection 
20 Agency, Office of Air Quality Planning and Standards, Research Triangle Park, North Carolina. 
21 
22 Stone, W. A., J.M. Thorpe, 0 . P. Gifford, and D. J . Hoitink, 1983 , Climatological Summary for 
23 the Hanford Site, PNL-4622 , Pacific Northwest Laboratory, Richland, Washington (June). 
24 
25 Woodruff, R. K., and R. W. Hanf, 1993, Hanford Site Environmental Report for Calendar 
26 Year 1992, R. E. Lundgren, Technical Ed., PNL-8682, Pacific Northwest Laboratory, Richland, 
27 Washington (June). 

Appendix G G-6 . Draft 





~ 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

H. 0 Cost and Physical Impact Assessment 

H.l Introduction 

This appendix describes the methodology used to estimate costs , resource requirements , and 
impacts on the environment caused by the No-Action and future land-use alternatives for the Draft 
Hanford Remedial Action Environmental Impact Statement and Comprehensive Land Use Plan 
(HRA-EIS) (DOE 1996) . The discussion includes estimates of contaminated soil and material 
volumes and the potential impacts of removing, transporting, or stabilizing the waste. 

The assumptions described in the following sections were used to derive volume and cost 
estimates and to predict areas of disturbance for purposes of comparing the alternatives in the 
HRA-EIS . The assumptions include descriptions of equipment , materials and labor required for each 
type of remediation activity . The actual remediation activities that would be planned and conducted in 
accordance with the Resource Conservation and Recovery Act of 1976 (RCRA) and/or the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) may or 
may not be similar to the assumptions used here . 

H.2 Description of Remedial Actions 

The remedial actions described below were derived from the assumptions used in Westinghouse 
Hanford Company (WHC) Preconceptual Baseline Cost Estimates for the Remediation of Hanford 
Past Practices (USACE 1994) , except for the Central Plateau, where the assumptions in baseline 
planning documents obtained 
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1 

2 

3 
4 
5 
6 
7 
8 
9 

Table H-1. Equipment Mobilized for Excavating Waste Sites. 

10 
11 
12 
13 
14 

Amount 

8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 

Excavation Equipment 

15- to 19-yd3 off-road dump truck 
14- to 25-ton hydraulic crane 
0.5-yd3 hydraulic excavator 
3.6- to 5.5-yd3 hydraulic excavator crawler 
0 .5- to l .5-yd3 front end loader 
6.1- to 8.0-yd3 front end loader 
210 HP landfill compactor and roller 
126 to 150 HP motor grader 
226 to 350 HP crawler dozer with blade 
76 to 95 HP farm type tractor 
6,000 gallon water truck 
Off-road tractor trailer 

15 HP = horsepower. 

16 
17 
18 • Surface water collection and control . Silt fencing would be installed for erosion control. 
19 
20 • Solids collection and containment. Material would be excavated by hydraulic excavator and 
21 front end loader. Uncontaminated soil would be stockpiled by bulldozer. Above- or 
22 below-grade structures would be demolished. Removed piping would be downsized using a 
23 hydraulic hammer. Contaminated soil would be loaded into containers using a front end 
24 loader. Demolition and piping waste would also be loaded into containers using a front end 
25 loader. Waste containers would be spray decontaminated and transported by truck to a 
26 railhead or truck staging area. Each container would be offloaded by a gantry crane or a 
27 special forklift. An empty container would be placed on the truck for return to the waste 
28 site. Dust suppression during excavation would be provided by waterspray using water 
29 transported by water truck. The embankment and slope would be shaped using a grader for 
30 final site grading. 
31 
32 • Site restoration . Stockpile and borrow soil would be spread over the site . Borrow material 
33 is assumed to be located on or near the Hanford Site. The area would be revegetated with 
34 native species and the site would be irrigated for six months. 
35 
36 • Demobilization. Multiple sites would be remediated at one time and demobilization costs 
37 would be shared among the sites. Costs would include removal of temporary utilities , 
38 fencing, and decontamination facilities. 
39 
40 
41 H.2.2 Excavation of the Columbia River Shoreline Sediment 
42 
43 Remedial actions planned for the Columbia River shoreline and the river discharge pipeline 
44 outfall structures are as follows : 
45 
46 • Excavation of shoreline soils intersected by contaminated groundwater plumes along the 
47 Hanford Reach of the Columbia River in the region of the 100 Areas . 
48 
49 • Removal of river discharge pipelines . 
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1 Removal of contaminated soils adjacent to the 100 Areas would require the excavation of 
2 9,568,000 loose cubic meters (LCM) (12,534,000 loose cubic yards [LCY]) of soil along the 
3 riverbank (DOE-RL 1994a). Contaminated soil excavation would be accomplished using earthmoving 
4 equipment and cofferdams . 
5 
6 Costs for remediation of contamination along the portion of the Columbia River adjacent to the 
7 300 Area are not included because investigations indicate that contaminants are not present at 
8 concentrations of potential concern. According to the Remedial Investigation/Feasibility Study Report 
9 for the 300-FF-5 Operable Unit (DOE-RL 1995), sediments were sampled at several spring sites 

10 along the Columbia River. Samples were compared to background concentrations, and concentrations 
11 of contaminants detected above background were used during the risk-based and regulatory screening 
12 performed for the remedial investigation report. No compounds were identified in sediments at 
13 concentrations that exceeded risk-based or regulatory screening. 
14 
15 
16 H.2.3 Capping of Waste Sites 
17 
18 Waste site capping would include the following operations . 
19 
20 • Mobilization and preparatory work. Site work equipment identified in Table H-2 would be 
21 mobilized, and temporary facilities would be established. A site survey would be 
22 conducted, and a 2-m (7-ft) high security fence would be set up along the site perimeter. 
23 A decontamination pad for equipment and vehicles would also be constructed. 
24 
25 • Monitoring, sampling, and analysis. Radiation monitoring would be conducted as the work 
26 proceeds. 
27 
28 • Surface water collection and control. Silt fencing would be installed. 
29 
30 • Solids collection and containment. Contour (grading) fill, and other cap materials would be 
31 spread over the waste site (Tables H-3 and H-4). The area to be capped would include the 
32 waste unit plus a 12-m (40-ft) area along each side. Capping would include access road 
33 construction using road base aggregate. Dynamic compaction of the waste site would 
34 consist of two crane drops of weight on a 1.2-m (4-ft) grid spacing (128 drops/day). Water 
35 spraying would be used during dynamic compaction to inhibit airborne contamination. The 
36 cap area would be injection grouted (depth of grout is 7.6 m [25 ft]; 1 hole per 7.6 m 
37 [25 ft] of grid spacing). 
38 
39 • Site restoration. The site would be revegetated with native species and irrigated for 
40 6 months. 
41 
42 • Demobilization. Multiple sites would be cleared at the same time, and demobilization costs 
43 would be shared among the sites. Costs would include removal of temporary utilities, 
44 fencing, and decontamination facilities. 
45 
46 
47 H.2.4 Decommissioning of Surplus Facilities 
48 
49 Several above- and below-grade structures require decommissioning activities, which are 
50 described in the following sections. 
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Appendix H 

Table H-2. Equipment Mobilized for Capping Waste Sites. 

Amount Capping Equipment 

8 15- to 19-yd3 off-road dump truck 
2 150-ton lifting crane 
1 0.5-yd3 hydraulic excavator 
1 2000-gallon asphalt distributor 
1 75- to 350-gallon asphalt kettles 
1 10 ft pneumatic asphalt finisher/paver 
1 3.1- to 4.0-yd3 front end loader 
1 6.1- to 8.0-yd3 front end loader 
1 210 HP landfill compactor and roller 
1 226 to 350 HP crawler dozer with blade 
1 7 6 to 95 HP farm type tractor 
2 6,000-gallon water truck 

HP = horsepower. 

Table H-3. Materials of Construction and Associated Depths 
for Reference Caps. 

Amount Material 

60 cm (24 in.) Contour fill layer 
10 cm (4 in.) Asphalt base course 
15 cm (6 in.) Asphalt 

30 cm (12 in.) Gravel drainage layer 
152 cm (60 in.) Crushed basalt biobarrier and side slopes 

30 and 15 cm (12 and 6 in.) Gravel and sand filter layers 
negligible Geotextile layer 

102 cm (40 in.) Lower silt layer 
102 cm (40 in.) Upper silt layer with pea gravel admix 

Table H-4. Materials of Construction and Associated Depths 
for Modified RCRA C Cap. 

Amount Material 

152 cm (60 in.) Grading fill 
10 cm (4 in.) Asphalt base course 
15 cm (6 in.) Low-permeability asphalt layer 
15 cm (6 in.) Lateral drainage layer (gravel) 

15 cm (6 in.) each Gravel and sand filter layers 
51 cm (20 in.) Compacted silt loam topsoil 
51 cm (20 in.) Silt loam topsoil with pea gravel admix 
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1 H.2.4.1 Removal of River Discharge Pipelines. Activities associated with removal of the 
2 underwater river discharge pipeline structures are as follows. 
3 
4 • Mobilization and preparatory work. A sheet piling cofferdam would be installed from a 
5 river-going barge. A temporary security fence would be installed. Other temporary 
6 facilities that would be constructed include a staging area, mechanical repair area, and 
7 decontamination area. The equipment listed in Table H-5 also would be mobilized. 
8 
9 • Dismantlement. The sediment covering the river discharge lines would be excavated using a 

10 clam bucket mounted from a river-going barge. The river discharge lines would be 
11 removed using a 50-ton crane mounted on a river-going barge. Concrete tie downs for 
12 river discharge line piping would be demolished in-place. 
13 
14 • Solids collection and containment. The contaminated pipe would be loaded into containers. 
15 One-hundred percent of the river discharge line pipe is assumed to be contaminated . The 
16 containers would be spray decontaminated prior to transport, and transported by truck to a 
17 railhead or truck staging area. 
18 
19 • Disposal. The river discharge line concrete would be hauled from the staging area to the 
20 Environmental Restoration Disposal Facility (ERDF) in the Central Plateau for disposal. 
21 
22 • Site restoration. Cobble that was stockpiled on the barge would be placed back into the 
23 river, and the cofferdam would be removed. 
24 
25 • Demobilization. River discharge line removal and hauling equipment would be 
26 demobilized, and security fencing and all temporary facilities would be removed. 
27 
28 

29 Table H-5. Equipment Mobilized for Dredging the River 
30 or Removing Pipelines. 

31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 

Draft 

Amount Excavation Equipment 

1 1200-ton barge 
8 15- to 19-yd3 off-road dump truck 
1 Barge mounted crane 
1 l .5-yd3 clam bucket 
1 2.5-yd3 hydraulic excavator crawler 
1 4.5-yd3 dragline clam 
1 6.1- to 8.0-yd3 front end loader 
1 500-ft lb hydraulic hammer 
1 80-ton pile hammer 
1 150 to 300 HP tug boat 
1 Skiff and outboard 
1 5 .5-gpm water blaster 
2 Highway trucks 
3 70-ton tractor trailer 

HP = horsepower. 
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1 H.2.4.2 Decommissioning of Contaminated Buildings and Noncontaminated Buildings. Both 
2 contaminated and noncontaminated buildings would be demolished. Buildings scheduled for 
3 decommissioning are listed in Appendix A. 
4 
5 The following remedial activities would apply to contaminated and noncontaminated buildings. 
6 
7 • Mobilization. An asbestos monitoring crew would be mobilized, and building services 
8 restored. Roof and building support systems would be repaired, as necessary, to ensure 
9 worker safety during demolition. Lighting, netting, and high efficiency particulate air filter 

10 units would be installed. The equipment listed in Table H-6 would be mobilized. 
11 
12 • Monitoring, sampling, and analysis. Air monitoring and sampling would be conducted 
13 during asbestos removal operations. Contaminated soil, concrete, and masonry samples 
14 would be taken by demolition crews (1 sample per 30 m3 [40 yd3]). Ninety percent of the 
15 samples would be analyzed in an onsite mobile laboratory, and 10% would be analyzed in 
16 an off site laboratory. 
17 
18 • Decommissioning . All contaminated and noncontaminated buildings would be assumed to 
19 have interior asbestos. The asbestos floor and ceiling tiles, pipe insulation, and duct 
20 insulation would be removed, packaged, and moved to a staging area. Exterior asbestos 
21 (siding and roofing shingles), if any, would be removed, packaged, and moved to a staging 
22 area. All hazardous materials would be removed from the building (the assumption is that 
23 5 % of building area requires hazardous materials removal). The building and remaining 
24 equipment surfaces would be decontaminated by scabbling and vacuum blasting. A final 
25 radiation survey would be performed. The masonry walls and concrete and steel building 
26 structure would be dismantled. Building materials would be downsized, wrapped in plastic, 
27 and moved to a staging area. Equipment would be dislodged and detached, as necessary; 
28 downsized; wrapped in plastic; and moved to a staging area. 
29 
30 • Solids collection and containment. Soil would be excavated by backhoe. Uncontaminated 
31 soil would be stockpiled by bulldozer, and dust suppression would be provided by 
32 waterspray. Contaminated concrete (75%), masonry (75%), and soil (5%) would be loaded 
33 into containers using a front end loader. Containers would be spray decontaminated and 
34 transported by truck (16 km [10 mi]) to a railhead or truck staging area. 
35 
36 • Disposal. Concrete rubble (25 % ) and steel (100 % ) would be hauled 16 km ( 10 mi) to a 
37 recycling plant. Pipe, equipment, ductwork, and asbestos would be transported from the 
38 building staging area to the ERDF. If the building is uncontaminated, 75% of the total 
39 concrete and masonry volume would be hauled to an approved landfill. 
40 
41 • Site restoration. Stockpile and borrow soil would be spread and compacted, and the area 
42 revegetated with native species. 
43 
44 • Demobilization. The asbestos air monitoring crew and site hauling and work equipment 
45 would be demobilized. All temporary facilities would be removed. 
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4 
5 
6 
7 
8 
9 

10 

11 
12 

Table H-6. Equipment Mobilized for Decommissioning of Buildings. 

Amount Excavation Equipment 

1 3. 7-yd3 hydraulic excavator 
1 0 .5- to l .5-yd3 front end loader 
1 6.1- to 8.0-yd3 front end loader 
2 38 in. rotating mobile shear 
2 2-yd3 rotating grapple 
2 Concrete pulverizer 
1 Highway truck 
1 Flatbed truck 

13 H.2.4.3 Decommissioning of Water Tunnels. The following remedial activities would apply to the 
14 decommissioning of water tunnels. 
15 
16 • Mobilization and preparatory work. Temporary staging areas, a mechanical repair area, and 
17 decontamination area would be constructed. The same types of equipment would be 
18 required as for decommissioning of contaminated buildings. 
19 
20 • Solids collection and containment. Uncontaminated soil (95% of the total volume) and 
21 contaminated soil (5 % ) would be excavated by backhoe. Uncontaminated soil would be 
22 stockpiled by bulldozer, and dust suppression provided by waterspray. Contaminated 
23 concrete (75%), masonry (75%), and soil would be loaded into containers using a front end 
24 loader. Containers would be spray decontaminated and transported by truck to a railhead or 
25 truck staging area. 
26 
27 • Dismantlement. The concrete tunnel structure would be dismantled and piping removed . 
28 Concrete (25 % of the total volume) would be turned into rubble and hauled to a recycling 
29 plant. 
30 
31 • Disposal. Water tunnels piping would be loaded and hauled to an approved landfill. 
32 Contaminated concrete, masonry, and soil would be hauled to a railhead or truck staging 
33 area. 
34 
35 • Site restoration. Stockpile and borrow soil would be spread and compacted and the area 
36 revegetated with native species. 
37 
38 • Demobilization. Security fencing and other temporary facilities would be removed . 
39 
40 H.2.4.4 Removal of Concrete Stacks. Material volumes and costs for excavation and capping of 
41 sites containing concrete stacks are included in the HRA-EIS . The actions for stack removal are as 
42 follows. 
43 
44 • Mobilization and preparatory work. The equipment listed in Table H-7 would be 
45 mobilized. 
46 
47 • Monitoring, sampling, and analysis. Representative smear samples would be taken from the 
48 stack. 
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Table H-7. Equipment Mobilized for Concrete Stack Removal. 

Amount Excavation Equipment 

1 45-ton hydraulic crane 
1 2.25-yd3 hydraulic excavator 
1 0.5- to l .5-yd3 front end loader 
1 6.1- to 8.0-yd3 front end loader 
1 35 in. rotating mobile shear 
1 l .25-yd3 rotating grapple 
1 42 in. concrete pulverizer 
1 Highway truck 
1 Flatbed truck 

• Dismantlement. Hinges would be formed on the concrete stacks; concrete and rebar would 
be removed and holes drilled. A blast shield would be erected and explosives loaded and 
detonated. 

• Solids collection and containment. For alternatives requiring removal of a concrete 
structure, the contaminated concrete stack would be made into rubble and loaded into 
containers . For alternatives that require capping, local borrow would be spread and · 
compacted to construct an above-grade trench in which the stack would fall . The stack 
would be toppled, and the trench and associated waste site would be capped. 

• Site restoration . Stockpile and borrow soil would be spread over the site, and the site 
would be revegetated with native species . 

H.2.5 Groundwater Pump-and-Treat 

Groundwater pump-and-treat technology would be applied to the remediation of groundwater 
operable units. The remedial actions that would be undertaken are briefly described in the following. 

• Monitoring, sampling, and analysis . The approach would be to conduct real-time 
monitoring of the groundwater as remediation proceeds. Samples would be taken at a rate 
of 1 sample for every 760 m3 (1,000 yd3) of feed material. Ninety percent of the samples 
would be analyzed onsite in a mobile laboratory, 10 % would be analyzed in an offsite 
laboratory. Sample quantities would be increased by 10% for QA/QC purposes. 

• Groundwater collection and control. Extraction wells would be drilled and constructed. 
Pumped water would be treated using a combination of reverse osmosis, ion exchange, and 
enhanced oxidation (using granular activated carbon) for removal of contaminants . 

• Disposal. For purposes of this cost analysis , two disposal alternatives are evaluated: 
(1) discharge of treated water directly into the Columbia River and (2) disposal by 
reinjection wells located upgradient. 
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1 H.3 Volume Assessment Methodology 
2 
3 The methodology used for calculating the volumes of materials to be excavated or moved, the 
4 amount of water to be pumped and treated, and the associated areas of disturbance is described in the 
5 following sections. 
6 
7 
8 H.3.1 Full Excavation 
9 

10 Full excavation includes overburden removal and access ramp construction. The only material 
11 removed from the site would be contaminated soil. Clean material would be stockpiled adjacent to 
12 the site for use as backfill. 
13 
14 Excavation volumes is the key parameter for cost, area, and impact analysis. Excavation depth 
15 is based on the site area and an angle of repose. For the most part, this angle of repose would 
16 provide for excavation to 1.5 m (5 ft) below the construction depth. This is because transuranic and 
17 most other radiological wastes tend not to migrate any further (WHC 1993); however, potential liquid 
18 contamination at greater depths is not included in the volumes. 
19 
20 H.3.1-.1 Approach. The information used to calculate volumes is based on a 100 and 300 Areas 
21 waste volume study by The Hanford Site 100 and 300 Area Subproject Excavation Waste Volume 
22 Study (WHC 1994a). The models developed for this study were based on conceptual design studies 
23 for the 100-B/C Area remediation (WHC 1993). The conceptual design study uses field derived 
24 information on actual waste_ volumes, disturbed areas, depths, and other essential parameters. The 
25 waste volume study then takes information from the conceptual design studies plus site knowledge and 
26 modifies the values in the Waste Information Data System. 
27 
28 Models developed for the HRA-EIS emulate calculations for the WHC waste volume study. 
29 Volumes were calculated on a waste-site-by-waste-site basis. The source data is the raw Waste 
30 Information Data System data because the Waste Information Data System data set is sitewide and 
31 reproducible. 
32 
33 The models used to calculate excavated volumes cover three types of sites. The first type 
34 addresses cribs and other engineered structures (e.g., structures with solid walls so that a plume 
35 would not leak out from the sides). The second type addresses earthen structures, such as trenches 
36 and ponds. The third type of site addresses everything else. 
37 
38 WHC data was run through the models to verify that the resulting values were in agreement. 
39 After being validated, the models were rerun using Waste Information Data System data. The results 
40 of the analysis form the basis for the cost and geographic information systems (GIS) impact 
41 simulations. 
42 
43 H.3.1.2 Model Description. Assumptions were compiled by site type . Rules were developed for 
44 sites that la~ked dimensions and depths based on averages found in the waste volume study 
45 (WHC 1994a) and conceptual design studies (WHC 1993). Three models that estimate soil volumes 
46 (contaminated and noncontaminated) associated with the different site types were devised. The 
47 variables identified in Table H-8 were used in volumetric modeling. 
48 
49 All three models require five given variables tq run; these are: xl, yl, zl, z2, and z3. Data for 
50 the variables is extracted from the -fields in WIDS.MASTER (Table H-9). 
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Table H-8. Variables for Volumetric Models. 

Variable Definition 

xl Disposal cell width 
x2 Maximum width of waste plume 

xxx2 Maximum width of waste plume (Phase 3) 
X Maximum top excavation width 

xx Maximum top excavation width (Phase 2) 

yl Disposal cell length 
y2 Maximum length of waste plume 

yyy2 Maximum length of waste plume (Phase 3) 
y Maximum top excavation length 

yy Maximum top excavation length (Phase 2) 

zl Disposal cell depth 
z2 Depth of waste plume beneath disposal cell 
z3 Depth of overburden or depth below grade to top of Depth 

zzz3 of overburden (Phase 3) 
z Maximum depth of excavation 

a Lateral plume dispersion 
m Waste cell/excavation slope 
As Surface area of excavation 
Yes Contaminated soil volume 

Ynes Noncontaminated soil volume 

Vex Excavation volume 
Vo Overburden volume 
Vd Demolition volume 

Vramp Ramp volume 
Vtot Total volume 

Vswell Swell volume 

Table H-9. Critical Variables from the Waste Information Data 
System Used to Derive Values for Volumetric Models. 

Field Name Units Variable 

Site type * 
Width ft xl 
Length ft yl 
Area ft2 xl · yl 
Diameter ft (xl - ·~yl)!?r 
Distdpth ft zl 

Ovbdpth ft z3 

*Site type must be specified prior to executing volumetric models. 
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1 The variable z2 is assumed to equal 5 ft . If variables zl and z3 were not populated in 
2 WIDS.MASTER, they were assumed to equal zero . To populate the variables xl and yl, six steps 
3 were followed using WIDS.MASTER. 
4 
5 
6 STEP 1: If xl and yl are populated, the values were used . 
7 
8 STEP 2: If only xl or yl is populated , then xl = yl or yl = xl . 
9 

10 STEP 3: If xl and yl are not populated, but there is an area , then the xl and yl values are 
11 equal to the square root of the area. 
12 
13 STEP 4: If xl and yl and area are not populated, but there is a diameter, then the xl and yl 
14 values are equal to: {sqrt [(diameter/2) • (diameter/2) • (3.14)]}. 
15 
16 STEP 5: If xl and yl and area and diameter are not populated, then the average for the site type 
17 is used for the xl and y 1 values. 
18 
19 STEP 6: For the Reactors on the River area, if site type = 12, then xl and yl are multiplied 
20 by 1.6 . 
21 
22 
23 Once the five variables (xl, yl, zl, z2, and z3) were populated , the models were applied to 
24 derive the remaining variables . The site type determines which model is used. A key to the selected 
25 model and site type is presented in Table H-10. 
26 
27 H.3.1.3 Model Equations for Full Excavation . The following equations were used to derive 
28 volumes for full excavation for the Unrestricted Future Land-Use Alternative for the Columbia River 
29 and Reactors on the River geographic areas: 
30 
31 Full Excavation Model 1 
32 
33 If site type= 1*, 3, 4, 7, 10, 11, 12 , 15 , 16 17, 18 , 19, 20, 21, 33, 36, 40, 41, 43, 44, 45, 48, 
34 or 49 then use Model 1 (* if description was Crib). 
35 x1,y1,z1,z2,z3 = Given 
36 
37 a = 7 .5 (unless given in WIDS.MASTER) 
38 m = 1.5 
39 
40 x2 = x1 + (2 •a) 
41 y2 = y1 + (2 •a) 
42 
43 X = x2 + (2•m•Z) 
44 Y = y2 + (2 •m• Z) 
45 Z = z1 + z2 + z3 
46 
47 Vcs = (x1 •y1 •z1 ) + (1 /6) • z2 [x2•y2 + (y2 +y1 l•(x2 +x1) + xhy1 l 
48 
49 Vdem = Vcs • 0.14 
50 
51 
52 
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Table H-10. Models Selected by Site Type. 

Model Site Type 

1 1*, 3, 4, 7, 10, 11, 12, 15, 16 17, 18, 19, 20, 21, 33, 36, 40, 41, 43, 44, 45, 
48, and 49 

2 1 *, 2, 5, and 6 

3 8, 9, 13, 28, 29, 31 , 34, 35, 38, 39, and 46 

Site Type Description 

1 Crib 
2 Trench 
3 Reverse well 
4 French drain 
5 Ditch 
6 Pond 
7 Unplanned release 
8 Demolition and inert landfill 
9 Burial ground 
10 Valve pit 
11 Brine pit 
12 Retention basin 
13 Dumping area 
15 Septic tank 
16 Storage tank 
17 Settling tank 
18 Catch tank 
19 Neutralization tank 
20 Receiving vault 
21 Diversion box 
28 Building 
29 Test treatment or support facility 
31 Stack 
33 Staging area 
34 Landfill 
35 Silo 
36 Drain field 
38 Ash pit 
39 Burning pit 

40 Neutralization unit 
41 Sewer 
43 Sump 
44 Pump 'station 
45 Control structure 
46 Pit 
48 Outfall structure 
49 Sand filter 
50 Injection well 

*If description was Crib, model 1 was used; if description was Crib/Trench, model 2 was used. 
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1 
2 
3 Vramp 
4 

96 ~ 3459 * 266ll 

5 IF SITE TYPE < > 3 OR < > 7 OR < > 44 OR < > 48 
6 IF Z > = 15 AND y1 > = 20 
7 Vramp = ((400 • Z • Z) - (60 • Z • Z))/2 
8 END IF 
9 IF SITE TYPE= 3ANDz1 >=78 

10 Vramp = 196,520 
11 ELSE 
12 Vramp = 0 
13 END IF 
14 IF SITE TYPE = 7 OR = 44 OR = 48 
15 Vramp = 0 
16 
17 Vtot = ((1/6) •Z(x2•y2 + (y2+Yl•(x2+X) + X•Yl) + Vramp 
18 Vncs = Vtot - Vcs 
19 Vswell=Vncs•1.18 
20 
21 Full Excavation Model 2 
22 
23 If site type = 1 *, 2 , 5, or 6 then use Model 2 (* if description was Crib/Trench). 
24 x1 ,y1 ,z1 ,z2,z3 = Given 
25 
26 a = 7 .5 
27 
28 Vramp 
29 
30 IF Z > = 15 AND y1 > = 20 
31 Vramp =((400 • Z • Z) - (60 • Z • Z))/2 
32 E~E 
33 Vramp = 0 
34 
35 IF SITE TYPE = 2 OR 5 
36 
37 m = 1 
38 m2 = 1.5 
39 
40 x2 = x1 + (2•z1) 
41 y2 = y1 + (2•z1) 
42 Z = z 1 + z2 + z3 
43 
44 X = x2 
45 Y = y2 
46 
47 XX = x2 + (2•Z•m2) 
48 YY = y2 + (2•Z•m2) 
49 
50 Vcs = (x2•y2•z1) + (x2•y2•z2) - ((z1/6) • (xhy1 + (y2 + y1) • (x2 + x1) + x2•y2)) 
51 Vdem = Vcs • 0 .14 
52 Vtot = ((Z/6) • (x2•y2 + (y2 + YY) • (x2 + XX) + XX•YY)) + Vramp 
53 Vncs = Vtot - Vcs 
54 Vswell = Vncs • 1 .18 
55 
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1 IF SITE TYPE = 1 
2 
3 m = 0.65 
4 m2 = 1.5 
5 
6 x2 = x1 
7 y2 = y1 
8 Z = z1 + z2 + z3 
9 

10 X = x2 + (2•z1 •ml 
11 Y = y2 + (2•z1•ml 
12 
13 XX = X + (2•Z-m2) 
14 YY = Y + (2•Z-m2) 
15 
16 Vcs = (X•Y•z1) + (X•Y•z2) - ((z1/6) • (x1 •y1 + (Y + y1) • (X + x1) + X•Y)) 
17 Vdem = Vcs • 0.14 
18 Vtot = ((Z/6) • (X•Y + (Y + YY) • (X + XX) + XX•YY)l + Vramp 
19 Vncs = Vtot - Vcs 
20 Vswell = Vncs • 1 .1 8 
21 
22 IF SITE TYPE = 6 
23 
24 m = 1.0 
25 m2 = 1.5 
26 x2 = x1 + (2•z1 •ml 
27 y2 = y1 + (2•z1 •ml 
28 Z = z1 + z2 + z3 
29 X = x2 
30 Y = y2 
31 XX = x2 + (2•Z•m2) 
32 YY = y2 + (2•Z•m2) 
33 
34 Vcs = (x2•y2•z1) + (x2•y2•z2) - ((z1 /6) • (x1 •y1 + (y2 + y1) • (x2 + x1) + x2•y2)) 
35 Vdem = Vcs • 0 .14 
36 Vtot = ((Z/6) • (x2•y2 + (y2 + YY) • (x2 + XX) + XX•YY)) + Vramp 
37 Vncs = Vtot - Vcs 
38 Vswell = Vncs • 1 .18 
39 
40 Full Excavation Model 3 
41 
42 If site type = 8, 9, 13, 28, 29, 31, 34, 35, 38, 39, or 46 then use Model 3. 
43 x1 ,y1 ,z1 = Given 
44 
45 a= 0 
46 z2 = 0 
47 z3 = O 
48 m = 1.0 
49 m2 = 1.5 
50 
51 Vramp 
52 
53 IF Z > = 15 AND y1 > = 20 
54 Vramp = ((400 • Z • Z) - (60 • Z • Z))/2 
55 ELSE 
56 Vramp = 0 
57 
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9613¼59 .• 2665 

1 zzz3 
2 
3 IF SITE TYPE = 8 OR = 9 OR = 38 OR = 39 OR = 46 
4 zzz3 = 4 
5 ELSE 
6 zzz3 = 0 
7 
8 x2 = x1 
9 y2 = y1 

10 Z = z1 + z2 + z3 
11 
12 X = x1 + (2•m•z1) 
13 Y = y1 + (2•m•z1) · 
14 
15 XX = x1 + (2•m2•z1) 
16 YY = y1 + (2•m2•z1) 
17 
18 xxx2 = X + (2•zzz3•m2) 
19 yyy2 = Y + (2•zzz3•m2) 
20 
21 Vob = (zzz3/6l•(yyy2•xxx2 + (Y + yyy2) • (X + xxx2) + X•Y) 
22 Vcs = ((z1/6) • (x1•y1 + (y1 + Y) • (x1 + X) + X•Yl) 
23 Vdem = Vcs • 0.14 
24 Vtot = ((Z/6) • (x1 •y1 + (y1 + VY) • (x1 + XX) + XX•YY)) + Vramp + Vob 
25 Vncs = Vtot - Vcs 
26 Vs well = Vncs • 1. 1 8 
27 
28 
29 H.3.2 Partial Excavation 
30 
31 Partial excavation involves removal of the top 4.6 m (15 ft) of contaminated waste and material. 
32 This assumption was used to estimate excavation volumes under the Restricted Future Land-Use 
33 Alternative (Rl) . Once again, excavation volume was the key parameter for the cost, area, and 
34 impact analysis . 
35 
36 The basis for partial excavation is the Model Toxics Control Act of 1989 (MTCA) regulations . 
37 The MTCA regulations allow for excavation up to 4.6 m (15 ft) (Washington Administrative 
38 Code [WAC] 173-340-740 [6][c]) if: (1) effective remediation technologies are lacking or only 
39 marginal environmental benefits would be achieved by more stringent remediation, and (2) the 
40 remediation would provide for institutional controls in accordance with WAC 173-340-440. 
41 
42 Partial excavation requires removal of overburden and construction of ramps to allow access to 
43 the excavated area. Only contaminated material would be removed from a site . Clean material 
44 would be stockpiled adjacent to the site for use as backfill. 
45 
46 H.3.2.1 Approach. The methodology for calculating partial excavation volumes was performed on a 
47 waste-site-by-waste-site basis using the same models as for full excavation. The same sources of 
48 information were used; however, not all wastes or waste sites were excavated. If the depth of the 
49 waste deposit was 4 .6 m (15 ft) or greater, then the site would not be excavated. If any portion of 
50 the waste deposit and associated contaminated soil was less than 4.6 m (15 ft), then only the portion 
51 above 4 .6 m (15 ft) would be excavated. If the depth of the waste deposit is less than 4 .6 m (15 ft) , 
52 then the total site would be excavated. In general, the areal extent of the excavation would be 
53 sufficient to maintain a slope of 34 degrees to the bottom of the excavation. 
54 
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1 Assumptions were compiled by site type. Rules were developed for sites that lacked dimensions 
2 and depths . In general , the dimensions were based on averages found in The Hanford Site JOO and 
3 300 Area Subproject Excavation Waste Volume Study (WHC 1994a) and the 100-BC Area Remedial 
4 Activities Pre-Design Report (WHC 1993) . 
5 
6 H.3.2.2 Model Equations for Partial Excavation . The partial excavation alternative defines new 
7 values for the following base variables (in feet): zl , z2 , and z3 . The following equations were used 
8 to define the variables. 
9 

10 If z < = 1 5 ft then 
11 
12 z1 is the same as full excavation 
13 z2 is the same as full excavation 
14 z3 is the same as full excavation. 
15 
16 If z > 15 and z1 + z3 < 15 then 
17 
18 z1 is the same as full excavation 
19 z2 = 15 - (z1 + z3) 
20 z3 is the same as full excavation 
21 
22 If z > 15 and z1 + z3 = 15 then 
23 
24 z 1 is the same as full excavation 
25 z2 = 0 
26 z3 is the same as full excavation 
27 
28 If z > 1 5 and z 1 + z3 > 1 5 and z3 < 1 5 then 
29 z1 = 1 5 - z3 
30 z2 = 0 
31 z3 is the same as full excavation 
32 
33 If z > 1 5 and z3 > = 1 5 then 
34 z1 = 0 
35 z2 = 0 
36 z3 = 0 
37 (No Excavation for this WIDS site) 
38 
39 The rest of the volume equations are the same as the full excavation scenarios for Model 1, 
40 Model 2, and Model 3 equations . 
41 
42 H.3.2.3 Results . Volumes removed for full or partial excavation are shown in Tables H-11 , H-12 
43 and H-14. The volumes include ramp volumes, overburden volumes, contaminated soil volumes, and 
44 clean soil volumes . Total contaminated volume is the quantity that must be transported to the ERDF. 
45 
46 
47 H.3 .3 Capping of Waste Sites 
48 
49 Capping involves constructing a reference cap (see Appendix E) over waste sites for the 
50 Restricted Future Land-Use Alternative for the Columbia River , and Restricted Future Land-Use 
51 Alternative (R2) for Reactors on the River and All Other Areas. For the Exclusive Future Land-Use 
52 Alternative for the Central Plateau, BHI's baseline planning documents assume a modified RCRA C 
53 Cap is used . 
54 
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H.3.3.1 Approach for Reference Cap. The same sources of information were used as for full 
excavation. The volume of materials needed to construct a reference cap were derived from the 
WHC Baseline Cost Estimates (USACE 1994). The values differ from WHC estimates because the 
HRA-EIS uses the Waste Information Data System site areas. 

Nine different material volumes were computed to arrive at a total capping volume. Volumes 
were calculated for drainage gravel, gravel, basalt, asphalt base, contour fill, lower silt, upper silt, 
sand, and asphalt. The volumes were calculated in cubic yards as shown in the following. 

CAP AREA = 
CAP VOL = 
DRAIN GRAV= 
GRAVEL = 
BASALT= 
ASPH BASE= 
COUNT FILL = 
LOWER SILT= 
UPPER SILT = 
SAND= 

CAP VOL/2 
ASPHALT= 

(CAP AREA/9) • 0 .33 
TOT AL CAPPING VOLUME = 

(SORT(AREA/2) + 80) • (SQRT(AREA/2) • 2 + 80) 
(CAP AREA/27) • 1.25 
CAP VOL 
CAP VOL 
CAP VOL• 10 
CAP VOL • 0.33 
CAP VOL• 2 
CAP VOL • 3.33 
CAP VOL • 3.33 

DRAIN GRAV + GRAVEL + BASALT + ASPH BASE + 
COUNT FILL + LOWER SILT + UPPER SILT + SAND + 
ASPHALT 

H.3.3.2 Approach for Modified RCRA C Cap (Central Plateau). Eight different material volumes 
are included in the Modified RCRA C Cap for capping the Central Plateau past-practice waste sites 
and TSD units . Volumes of material required for each layer were estimated on a Remedial Action 
Cost Summary spreadsheet for each individual site by BHI. Total volumes for each layer were 
calculated by summing the volumes from all 31 spreadsheets . 

H.3.3.3 Results. The results of capping calculations are shown in Tables H-11 to H-14. 

H.3.4 Effluent Lines/Outfall Pipelines/Decommissioning Surplus Facilities 

This methodology involves calculating volumes for full and partial excavation and capping these 
structures. The methodology includes calculating the materials to be excavated for removing pipelines 
(both effluent and outfall) for the nine reactors in the 100 Areas and for decommissioning of surplus 
facilities. Since these structures are not Waste Information Data System sites, the values from the 
WHC Baseline Cost Estimates (USACE 1994) were used. Excavation involves removal of pipelines , 
overburden, above- or below-grade structures, and associated contaminated material. The effluent 
lines were assumed to be within 1.5 m (5 ft) of the surface, and 1.8 m (6 ft) of soil was assumed to 
be excavated under the facilities so that they could be completely excavated in the Unrestricted Future 
Land-Use Alternative and the Restricted Future Land-Use Alternative (Rl). For the Restricted Future 
Land-Use Alternative (R2), the pipelines would be capped. Capping volumes were calculated using 
previously described algorithms . 

Draft H-17 Appendix H 



::r:: 
I ..... 

00 

Remedial Activity 

U Full Excavation 

R Capping 

R Outfall Pipeline (Covered in 
effl . lines) 

R Outfall Capping of Pipeline 

U Transportation - Truck 

R Transportation - Truck 

U Transportation - Rail 

R Transportation - Rail 

U Trench 

UD&D 

U ERDF Disposal 
U Total with Truck 

U Total with Rail 

R Total with Truck 

R Total with Rail 

Total Soil Contaminated Soil 
Volume (BCM) Volume (BCM) 

10,469 834 

0 0 

0 0 

8,320,299 10,643,095 

10,643,929 

10,643,929 

8,330,768 21,287,858 

8 ,330,768 21 ,287,858 

0 0 
0 0 

Total Cost Mobilization Monitoring Water Solids 

$1,162,917 $105,097 $692,849 $3,196 $174,042 
$8,360,828 $185,411 $606,492 $5,864 $3,440,572 

$35 ,448,347 $826,038 $2,417,390 $24 ,848 $13,674,027 

$376,028,937 

$10,136,028 

$563 ,471,932 

$15 ,188,638 

$2,547 ,348 ,489 $137 ,885 $1,791,971,232 $7 ,879 $409,601,022 
$36,723,500 $306,767 $36,353,390 

$255 ,693 ,146 

$3,216,956 ,989 $549,749 $1 ,792,664,081 $11 ,075 $446,128,454 
$3,404 ,399,984 $549,749 $1,792 ,664 ,081 $11,075 $446,128,454 

$53,945,203 $1,011 ,449 $3,023,882 $30,712 $17,114,599 
$58,997 ,813 $1,011 ,449 $3,023,882 $30,712 $17 ,114,599 



Remedial Activity Restoration Demobilization Fuel (gallons) Field (hours) Administration (hours) Professional (hours) Total Labor (hours) 
Duration 
(days) 

~ 
~ -~ 

U Full Excavation $146,975 $40,758 23,227 3 ,995 201 2,035 6 ,231 71 ~ 
R Capping $4,082 ,656 $39,833 78,876 20,993 332 5,568 26,893 438 ~ ~ 

R Outfall Pipeline (Covered in 
effl . lines) ~ -;:: 
R Outfall Capping of Pipeline 

$18,327,146 $178,897 310,060 84,573 1,345 22,497 108,414 1,736 
::: 
~ 

s::i 
U Transportation - Truck 

23 ,773,258 4,000,308 4 ,000,308 

R Transportation - Truck 
640,819 107,830 107,830 

U Transportation - Rail 
8,046,333 2 ,171,596 2,171 ,596 

-
R Transportation - Rail 

216,893 58,536 58,536 
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U Trench $345,600,924 $29,547 27 ,286,068 6,199,720 112,691 3,176,762 9,489,173 52,294 .., 
UD&D $87,256 570,343 29 ,363 610 4 ,800 34,773 s. 

~ 

U ERDF Disposal 

U Total with Truck $345,747 ,899 $157,561 51 ,652,896 10,233,386 113,502 3 ,1 83,597 13,530,485 52,365 g -U Total with Rail $345,747 ,899 $157,561 35,925,971 8 ,404,674 113,502 3,1 83 ,597 11,701,773 52,365 

R Total with Truck $22,409,802 $218,730 1,029,755 213,396 1,677 28 ,065 243,137 2,174 

;:: 
::: 
~ 

" R Total with Rail $22,409,802 $218 ,730 605,829 164,102 1,677 28 ,065 193,843 2 ,174 s· 
~ ~· ~ 
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::i::: 
I 

N 
0 

Remedial Activity 

U Full Excavation 

R1 Partial Excavation 

Capping 

U, R1 Effluent Lines 

R2 Effluent Capping 

U Transportation - Truck 

R 1 Transportation - Truck 

R2 Transportation - Truck 

U Transportation - Rail 

R 1 Transportation - Rail 

R2 Transportation - Rail 

Ground Water - U 

Ground Water - R1 

Ground Water - R2 

U, R1,R2D&D 

ERDF Disposal - U 

ERDF Disposal - R1 

U Total with Truck 

U Total with Rail 

R 1 Total with Truck 

R1 Total with Rail 

R2 Total with Truck 

R2 Total with Rail 

Total Soil Contaminated Soil 
Volume (BCM) Volume (BCM) 

9,356,783 5,598,119 

5,935,373 3,520,134 

0 0 

4,316,422 1,065,215 

0 0 

6,663,334 

4,585,348 

13,673,205 6,663,334 

13,673,205 6,663,334 

10,251 ,795 4,585,348 

10,251 ,795 4,585,348 

0 0 

0 0 

...... 

Total Cost Mobilization Monitoring Water Solids 

$2,034,389,223 $17,303,460 $1,440,842,353 $904,444 $331,400,128 

$1,319,600,870 $16,748,583 $923,712,106 $825,190 $213,207,999 

$1 ,508,117,699 $17,624,122 $169,616,075 $1 ,060,115 $947,738 ,771 

$486,127,284 $366,238 $361,453,464 $0 $85,292,854 

$108,192,552 $2,012,689 $9,196,937 $88,399 $53,020,568 

$235,399,399 

$161 ,991,277 

$563,450,423 

$352,741 ,349 

$242,740,728 

$844,319,327 

$604,283,345 

$249,547,143 

$249,547,143 

$47,507,410 $6,694,723 $2,965,405 $34,478,707 

$160,067,503 

$110,151 ,255 

$3,567,774 ,164 $24,364,421 $1 ,805,261 ,222 $904,444 $451 ,171,689 

$3,685,116,114 $24,364,421 $1 ,805,261,222 $904,444 $451 ,171 ,689 

$2,374,925,239 $23,809,544 $1 ,288,130,975 $825,190 $332,979,560 

$2,455,674,690 $23,809,544 $1 ,288,130,975 $825,190 $332,979,560 

$2,476,815,227 $26,331 ,534 $181,778 ,417 $1 ,148,514 $1 ,035,238,046 

$2,757,684,131 $26,331 ,534 $181,778,417 $1 ,148,514 $1 ,035,238,046 



..... 

~ 
Remedial Activity Restoration Demobilization Fuel (gallons) Field (hours) Administration (hours) Professional (hours) Total Labor (hours) 

Duration 
(days) 

(;)-~ "' 
~ 

U Full Excavation $238,392,543 $5,546,295 19,745,376 4,988,453 102,644 2,782,250 7,873,347 48,438 
..... 
~ 

R1 Partial Excavation $159,596,284 $5,510,708 11 ,924,513 3,297,143 65,847 1,817,088 5,180,077 32,154 

Capping $368,525,454 $3,553,161 20,699,061 5,612,709 91,G99 1,519,309 7,223,718 131,692 ~ 
U, R1 Effluent Lines $38,759,473 $255,255 6,325,257 1,265,917 38,684 977,909 2,282,510 19,342 

R2 Effluent Capping $43,457,399 $416,560 1,064,521 319,806 5,161 85,048 410,016 6,760 

~ ;:: 
;:i 
"' 

U Transportation • Truck 
14,882,394 2,504,249 

i::i 

2,504,249 
;:s 
s::i.. 

R 1 Transportation • Truck 
10,241 ,394 1,723,311 1,723,311 

R2 Transportation • Truck 
35,622,398 5,994,153 5,994,153 

U Transportation • Rail 
5,037,118 1,359,449 1,359,449 

g '--0 
~ 

"" -=-... 
·'C..>.' V) . ..i= ;:: 

;:i U-:! 

~ ""° :$ 

~ - r-v 
-0', 

R1 Transportation• Rail 
3,466,318 935,512 935,512 

'e> 0-.... .., -cO 
s. 

::I: 
I 

N ..... 
R2 Transportation · Rail 

12,056,811 3,253,969 3,253,969 

Ground Water • U 1,421 ,850 1,421 ,850 10,950 

"' ::,;, 
"' i::i 
("') 

Ground Water • R1 473,950 473,950 3,650 0 
Ground Water • R2 473,950 473,950 3,650 ~ 
U, R1,R2 D & D $3,267,662 $98,480 773,951 128,231 13,942 237,022 379,195 <::> 

;:s 
ERDF Disposal • U 
ERDF Disposal · R1 

s. 
"' 

U Total with Truck $280,419,678 $5,900,030 41,726,978 8,886,850 155,270 5,419,031 14,461,151 78,730 

U Total with Rail $280,419,678 · $5,900,030 31 ,881,702 7,742,050 155,270 5,419,031 13,316,351 78,730 
::,;, -. "<: 

"' R1 Total with Truck $201 ,623,419 $5,864,443 29,265,115 6,414,602 118,473 3,505,969 10,039,043 55 ,146 .., 
R1 Total with Rail $201 ,623,419 $5,864,443 22,490,039 5,626,803 118,473 3,505,969 9,251 ,244 55,146 C 

"' R2 Total with Truck $415,250,515 $4 ,068,201 58,159,931 12,054,899 110,802 1,841,379 14,007 ,082 138,452 

R2 Total with Rail $415,250,515 $4,068,201 34,594,344 9,314,715 110,802 1,841 ,379 11 ,266,898 138,452 

<::> 
<>Q .., 
~ 
;:i--. ("') 

::i:,.. .., 
"' ~ 
w 
"" ;:i-
~ 
~ 
.;;--
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N 
N 

Remedial Activity 

E Capping 

E Transportation - Truck 

E Ground Water 

E Total with Truck 

Remedial Activity 

E Capping 

E Transportation - Truck 

E Ground Water 

E Total with Truck 

Total Soil Volume 
(BCM) . 

Restoration 

0 

Contaminated Soil 
Volume (BCM) 

Demobilization 

Total Cost Mobilization 

0 $1,275,048,582 

Fuel (gallons) Field (hours) 

Monitoring 

Administration (hours) 

Water 

Professional 
(hours) 

Solids 

Total Labor (hours) 
Duration 
(days) 



:i:: 
I 

N 
w 

) 

Remedial Activity 

R1 Partial Excavation 

R2 Capping 

R1 Transportation - Truck 

R2 Transportation - Truck 

R 1 Transportation - Rail 

R2 Transportation - Rail 

R1 Ground Water 

R2 Ground Water 

R1 ERDF Disposal 

R1 Total with Truck 

R1 Total with Rail 

R2 Total with Truck 

R2 Total with Rail 

Total Soil 
Volume (BCM) 

3,176,892 

0 

3,176,892 

3,176,892 

0 

0 

Contaminated Soil 
Total Cost Mobilization 

Volume (BCM) 

1,603,048 $616,379,477 $5,808,136 

0 $671 ,124,031 $5,721,379 

$56,632,523 

$259,355,899 

$84,862,716 

$388,639,690 

$512,751 ,742 

$512,751 ,742 

1,603,048 $38,509,132 

1,603,048 $1,224,272,874 $5,808,136 

1,603,048 $1 ,252,503,067 $5,808,136 

0 $1 ,443,231,672 $5,721 ,379 

0 $1,572,515,463 $5,721 ,379 

...... 

Monitoring Water Solids Restoration ~ 
~ -~ 
~ 

$427,554,792 $374,224 $98,375,571 $82,522,981 ..... 
~ 

$83,871,552 $471 ,468 $462,437,475 $117,500,595 

~ -i:: 
~ 
~ 

~ 

""° ;: 
~ 0--, 

$427,554,792 $374,224 $98,375,571 $82,522,981 

$427,554,792 $374,224 $98,375,571 $82,522,981 

g ........ ~· 
- "" ,..r .... t.r~ V} ,,!;;) 
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~ 
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~ 
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.., 
$83,871,552 $471,468 $462,437,475 $11 7,500,595 
$83,871,552 $471 ,468 $462,437,475 $117,500,595 
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Remedial Activity Demobilization Fuel (gallons) Field (hours) Administration (hours) Professional !hours) Total Labor (hours) 
Duration 
(days) 

R1 Partial Excavation 
$1,743,774 6,109,775 1,558,599 31 ,981 816,445 2,407,024 16,598 

R2 Capping $121 ,562 10,293,221 2,728,157 44,990 745,099 3,518,246 65,854 

R 1 Transportation - Truck 
3,580,415 602,474 602,474 

R2 Transportation - Truck 
16,396,969 2,759,105 2,759,105 

R1 Transportation - Rail 
1,211 ,833 327,057 327,057 

R2 Transportation - Rail 
5,549,743 1,497,800 1,497,800 

R1 Ground Water 866,106 866,106 3,650 

R2 Ground Water 866,106 866,106 3,650 

R1 ERDF Disposal 

R1 Total with Truck $1 ,743,774 9,690,190 2,161 ,073 31 ,981 1,682,551 3,875,604 20,248 

R1 Total with Rail $1 ,743,774 7,321 ,608 1,885,656 31 ,981 1,682,551 3,600,187 20,248 

R2 Total with Truck $121 ,562 26,690,190 5,487,262 44,990 1,611,205 7,143,457 69,504 

R2 Total with Rail $121,562 15,842,964 4,225,957 44,990 1,611,205 5,882,152 69,504 
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26 
27 
28 
29 
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31 
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The total excavation volumes of the effluent lines and outfall structures are shown in 
Tables H-11 and H-12, and represent the largest single source of contaminated material. The costs 
for decommissioning are shown in Tables H-11 and H-12 , and decommissioning structures represent 
the smallest element of costs . 

H.3.5 Trample Zones for Full and Partial Excavation 

The trample zone calculation is the same for full and partial excavation. The key parameter is 
the volume of clean soil excavated. Excavated clean soil is assumed to swell by 18 % . Equations for 
the trample zone calculation are as follows (in feet) : 

The radius of excavation is: 

Rex= { square root [( X • Y) / 3 .14]} 

where : 

X = Site width 
Y = Site length 
Rex = ·Radius of excavation. 

I 

The trample zone was assumed to be a minimum of 50 ft . The maximum area (Amax) of soil 
that could be contained within the trample zone if it were piled continuously around the perimeter of 
the excavation site was calculated. To apply this model to each Waste Information Data System site, 
the swell volume of clean soil was divided by the perimeter (varied by site) to give the area of a 
triangle (soil area). If the soil area was greater than Amax, the trample zone would have to be larger 
than 50 ft. 

Perimeter 
Vclean 
Vswell 
Sarea 
Amax 
repose 

= 
= 
= 

= 

(X • 2)+(Y•2) 
clean excavated soil volume 
Vclean • 1.18 
V swell / perimeter 
Maximum triangular area for 50-ft base and 34 degree angle of 
843 ft2

. 

If the soil area was smaller than Amax, the trample zone radius (Rtramp) was 50 ft greater than 
the excavation radius : 

Draft 

Rtramp 
Rbuff 
Rfinal 

Rex + 50 ft 
= 0 (no buffer zone required) 

Rtramp + Rbuff. 
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1 If the soil area was greater than Amax, a new radius was calculated, including a buffer zone 
2 radius (Rbuff). The difference of the areas was used to calculate the new radius to add to Rtramp. 
3 The new radius was calculated through trigonometric substitution of the area of a triangle equation. 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Rtramp 
Darea 
T 
Rbuff 
Rfinal 

= Rex + 50 ft 
= Sarea - 843 

Tan 34 degrees = 0.6745085 
= { square root [ ( Darea • 2 ) / 0.6745085 ] } 
= Rtramp + Rbuff. 

13 The final radius of the trample zone was Rfinal. 
14 
15 
16 H.3.6 Piping Excavation Impact Zone 
17 
18 For the piping remediation impact zone calculation, the excavation area was assumed to be a 
19 triangle . Excavation volumes and lengths were taken from the WHC Baseline Cost Estimates, 
20 "Piping Remediation, Groundwater Remediation, and Remedial Design" (USACE 1994) . The 
21 excavation width along the pipelines was calculated based on those values. 
22 
23 The volume was converted to loose cubic feet (LCF) by multiplying the total volume (Vtot) 
24 by 27 . To determine the excavation width, the total volume in LCF was converted to bank cubic feet 
25 (BCF) by multiplying by the swell factor (Sfactor). The soil area (Sarea) was calculated by dividing 
26 the volume by the length. The depth of the triangle was calculated from the division of soil area by 
27 the tangent of 56 degrees and taking the square root of that value. The base was calculated from the 
28 multiplication of the depth by 1.5. The width was calculated by the multiplication of the base by 2. 
29 The calculated width represents the ground disturbance width of the excavations of the pipelines for 
30 the 100 Areas. The width was used to model pipeline excavation impact areas . 
31 
32 Equations used in the calculations were: 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Vtot 
Length 
Sfactor 
Sarea 
T 
Depth 
Base 
Width 

= Total volume (LCY) 
= Excavation Length (It) 

0.82 
= (Vtot • 27 • 0.82 ) / Length (ft2

) 

= Tan 56 degrees = 1.482561 
= [square root ( Sarea / 1.482561 ) ] 
= Depth • 1.5 

Base• 2. 

44 H.3. 7 Groundwater Remediation 
45 
46 The basis for groundwater volume calculations is described in Appendix D. Three treatment 
47 types were selected: ion exchange, reverse osmosis, and granular activated carbon (GAC). 
48 
49 
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1 H.3.8 Transportation 
2 
3 The total volume of material transported to ERDF in LCM would be 1.18 times the bank cubic 
4 meters (BCM) reported in Tables H-11, H-12 and H-14 for contaminated soil, assuming a swell factor 
5 of 18 % . Backfill volumes were assumed to be equal to the contaminated soil volume. Backfill 
6 volumes are not included in the analysis because the transport distances and sources are not known. 
7 
8 
9 H.3.9 Quarry Sites 

10 
11 Volumes of materials that would be required from the borrow sites and quarries are given in 
12 Tables H-15 and H-16. These volumes were calculated using the capping models previously 
13 described. 
14 
15 

16 H.4 Remediation Costs 
17 
18 Costs for full excavation (Unrestricted Future Land-Use Alternative), capping (Restricted Future 
19 Land-Use Alternative [R2]), groundwater remediation, and excavation of the Columbia River 
20 shoreline were calculated using the cost methodology described in this section. Partial excavation 
21 (Restricted Future Land-Use Alternative [Rl]) costs were generated in the same manner, but the 
22 volumes were modified using the decision rules described in Section H.3.2.1. Decommissioning and 
23 effluent outfall structures cost were taken directly from the WHC Baseline Cost Estimates 
24 (USACE 1994). 
25 
26 
27 H. 4.1 Approach 
28 
29 The WHC Baseline Cost Estimates (USACE 1994) were used as a basis for developing a model 
30 to estimate excavation costs for the 100 and 300 Areas. Key parameters in the model include the 
31 volume to be excavated, the type and size of the waste site, the equipment to be used, and the labor 
32 hours . 
33 
34 H.4.1.1 Excavation. The significant factors in developing the cost were determined by multiple 
35 regression analysis to be the total volume to be excavated and the clean-to-dirty ratio of excavated 
36 materials. An unexpected result was that the type of site had no impact on the overall cost. This 
37 result is most likely due to the fact that the geometry of the site type had already been accounted for 
38 in the volume calculations (i.e . , different site types with the same surface area can have dramatically 
39 different volumes and therefore different costs). 
40 
41 The relationship of the volume to cost is slightly hyperbolic. At low volumes, costs per unit 
42 tend to be high. At high volumes, cost per unit tend to be lower. In most cases, the cost 
43 relationships were adequately approximated in three linear relations: a high volume, a moderate 
44 volume, and a low volume. The clean-to-dirty ratio is then used as a correction factor for the slope 
45 of the line. A high clean-to-dirty ratio tends to increase the slope, thus driving down costs per a 
46 given volume. A low clean-to-dirty ratio shifts the slope to the right and therefore increases the cost 
47 per unit volume. 
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N 
00 

Remedial Activity 

All Other Areas 
Capping 

Columbia River 
Capping 

Columbia River 
Pipeline Capping 

Reactors on the River 
Effluent Lines Capping 

Reactors on the River 
Capping 

Drainage 
Gravel 

388 ,781 

3,040 

12,154 

43 ,830 

800,795 

Gravel Basalt 
Asphalt 

Base 

388 ,781 3,887,806 128,298 

3,040 30,397 1,003 

12,154 121 ,545 4,011 

43 ,830 438 ,302 14,464 

800,795 8,007 ,954 264,263 

Contour Fill Lower Silt Upper Silt Sand Asphalt Total 

777,561 1,294,640 1,294,640 194,390 307 ,914 8,662,811 

6 ,079 10,123 10,123 1,520 2,408 67,733 

24,309 40,474 40,474 6,077 9,626 270,826 

87,660 145,955 145,955 21 ,915 34,714 976,625 

1,601 ,591 2 ,666,649 2,666,649 400,397 634,230 17,843,323 
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Table H-16. Construction Materials and Volumes for use of the Modified 
RCRA C Cap in the Central Plateau Geographic Area. 

Material Volume 

Grading fill 8,178,755 m3 (10,761 ,520 yd3) 

Asphalt base course 545,262 m3 (717,450 yd3
) 

Low-permeability asphalt layer 1,895,931 ton (2,106 ,590 short tons) 
Lateral drainage layer (gravel) 817,886 m3 (1 ,076 ,140 yd3) 

Gravel filter layer 817,886 m3 (1,076,140 yd3
) 

Sand filter layer 817,886 m3 (1,076 ,140 yd3
) 

Compacted silt loam topsoil 2,726 ,272 m3 (3,587 ,200 yd3) 

Silt loam topsoil with pea gravel admix 2,822,374 m3 (3 ,713 ,650 yd3) 

The equations are expressed as follows : 

Cost = CF (mV + b) 

where: 

Cost = the unburdened direct cost 
CF = the correction factor based on the clean/dirty ratio 
m = the slope of the line 
V = the total volume of waste 
b = the intercept of the line. 

Separate sets of equations were developed for each of four primary model types . These 
equations are described in the following sections. 

H.4.1.1 .1 Full Excavation Models. An Excel macro was written based on the total volume of a 
site in cubic feet. If the site has a total volume less than 120,000, the slope for the site was 2 .19 and 
the intercept 105 ,000. If the total volume was 120,000 or greater, the slope was 3 .36 and the 
intercept -111, 000. The macro was labeled Initial. 

INITIAL 
IF VOL TOT < 120,000 ft3 

SLOPE = 2.19; INTERCEPT = 105,000 
ELSE 
SLOPE = 3.36; INTERCEPT = -111,000 

Four Excel macros were written based on the ratio of contaminated soil to noncontaminated soil 
of a site . The slope changed depending on the ratio of contaminated soil to n.oncontaminated soil and 
the total volume. The macros are labeled: Very Clean, Clean, Dirty , and Very Dirty. 

Draft 

VERY CLEAN 
IF RATIO < 0 .1 
IF VOL TOT < 200,000 
MULTIPLY SLOPE BY 0.8 
ELSE 
MULTIPLY SLOPE BY 0 .55 
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1 CLEAN 
2 IF RATIO > = 0 .2 AND < 0.6 
3 IF VOL TOT > = 200,000 AND < 300,000 
4 MULTIPLY SLOPE BY 0.85 
5 END IF 
6 END IF 
7 IF RATIO > = 0.1 AND < 0 .2 
8 IF VOL TOT > = 200,000 AND < 300,000 
9 MULTIPLY SLOPE BY 0 . 78 

10 END IF 
11 END IF 
12 IF RATIO > = 0 .1 AND < 0.6 
13 IF VOL TOT > 300,000 
14 MULTIPLY SLOPE BY 0 .62 
15 
16 DIRTY 
17 IF RATIO > 1.5 AND < = 50 
18 IF VOL TOT < 120,000 
19 MULTIPLY SLOPE BY 1 .4 
20 END IF 
21 IF VOL TOT > = 120,000 AND < 500,000 
22 MULTIPLY SLOPE BY 1 .42 
23 END IF 
24 IF VOL TOT > = 500,000 
25 MULTIPLY SLOPE BY 1 .03 
26 
27 VERY DIRTY 
28 IF RATIO > = 50 AND < = 200 
29 IF VOL TOT > 120,000 
30 MULTIPLY SLOPE BY 1 .42 
31 END IF 
32 END IF 
33 IF RATIO > 200 
34 SLOPE = 0 .12 
35 
36 Cost was calculated by multiplying volume total and slope and adding the intercept as follows: 
37 
38 
39 [(Vol Tot • Slope) + Intercept]. 
40 
41 
42 Six components are part of cost (mobilization, monitoring, water, solids , site restoration, and 
43 demobilization). These components are fully named and described in detail in Section H.2. 
44 
45 MOBILIZATION 
46 IF COST > = 15,000,000 
47 MOBILIZATION = 70,000 
48 ELSE 
49 MOBILIZATION = (COST • 0 .003) + 25 ,000 
50 
51 MONITORING 
52 MONITORING = (COST • 0 . 7) - 30,000 
53 
54 WATER 
55 IF COST > = 3,500,000 
56 WATER = 4,000 
57 ELSE 
58 WATER = (COST • 0.001) + 500 
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24 
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27 
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30 
31 
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34 
35 
36 
37 
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41 
42 
43 
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45 
46 
47 
48 
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50 
51 
52 
53 
54 
55 
56 

SOLIDS 
SOLIDS = (COST • 0.16) - 3,000 

RESTORATION 
IF SITE TYPE = RETENTION BASIN OR BURNING PIT 

RESTORATION = (COST • 0 .0878) - 2,500 
ELSE 
RESTORATION = (COST • 0.135) - 2,500 

DEMOBILIZATION 
IF COST > = 50,000,000 

DEMOB = 15,000 .· , 
ELSE 
DEMOB = {COST • 0.0001) + 10,000 

Total cost was cal~ulated by multiplying cost by 1.96 and adding 20,000 [(COST • 1.96) 
+ 20,000], to account for indirect costs . 

To normalize the six components that went into cost to the total cost, the percentage of the 
component was multiplied by total cost. 

Example: [Mobilization/(MOB + MON + WATER + SOLIDS + REST + DEMOB)] 
• Total Cost = Mobilization 

(After Normalization) Total Cost = Mobilization + Monitoring + Water + Solids 
+ Restoration + Demobilization. 

Fuel requirements, in gallons, are linked with volume total. 

FUEL 
IF VOL TOT < 5,000,000 

FUEL = {VOL TOT • 0 .0556) + 1337 
ELSE 
FUEL = {VOL TOT • 0 .073) - 130452 

Labor, in hours, was broken into three components: Field, Administration, and Professional. 

Draft 

FIELD 
IF (MO Bl LIZA TION + SOLIDS + RESTORATION) < 150,000 

FIELD = {(MOBILIZATION + SOLIDS + RESTORATION) • 0 .017) - 320 
ELSE 
FIELD= {{MOBILIZATION+ SOLIDS+ RESTORATION)• 0 .0172) - 952 

ADMINISTRATION 
IF VOL TOT < 5,000,000 

ADMINISTRATION = {VOL TOT • 0.00026) + 26 
ELSE 
ADMINISTRATION = {VOL TOT • 0.00032) - 313 

PROFESSIONAL 
IF COST < 200,000 

PROFESSIONAL = {COST • 0 .0036) 
ELSE 
PROFESSIONAL = (COST • 0.0026) 
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1 TOTAL LABOR 
2 IF COST < 300,000 
3 TOT AL LABOR = (COST • 0.008) + 190 
4 ELSE 
5 TOTAL LABOR = (COST • 0 .0073) + 1674 
6 
7 Since different components were used to derive field labor, administrative labor, and professional 
8 labor, the components do not sum to equal total labor. Consequently, the three components wee 
9 normalized to total labor as in the following example. 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Example: [Field/(Field + Administration + Professional)] • Total Labor = Field Labor 

(After normalization) Total Labor = Field Labor + Administration Labor 
+ Professional Labor. 

Eight separate calculations were necessary to derive duration, in days. The calculations are 
labeled: Soilllo, Qtyllwo, Soilnro, Totalvol, Days, Spreado, Areasto, and Duration. 

SOILLLO 
OTYLLWO 
SOILNRO 
TOTALVOL 
DAYS 
SPREADO 
AREASTO 
DURATION 

((NON-CONT SOIL/27) • 0.15) + (CONT SOIL/27) 
SOILLLO • 1.25) + ((DEMO WASTE/27) • 1.6) 

= (NON-CONT SOIL/27) • 0.85 
(SOILNRO • 1.25) + QTYLLWO 

= TOTALVOL/600 
((NON-CONT SOIL/27) + (CONT SOIL/27)) • 1.25 
(Y + 60) • (X + 60) 
((SPREAD0/960) + (AREAST0/14,400) + (DAYS + 10)) 

H.4.1.1.2 Models Validation. To confirm that the algorithms were correct, approximately 
110 waste sites were selected as reflecting all site types . This test data set used The Hanford Site 
JOO and 300 Area Subproject Excavation Waste Volume Study (WHC 1994a) modified waste site 
values of area and depth. Upon completion of the algorithms, the remaining sites in the WHC study 
were run through the model. The results were within +/- 20% of the WHC Baseline Cost Estimates 
(USACE 1994). 

When the cost for all 266 waste sites in the WHC Baseline Cost Estimates (USACE 1994) were 
compared to the cost summaries derived from the models using HRA-EIS waste site values, the total 
costs were within 0.1 % of each other. Once this confirmation process was completed, the raw Waste 
Information Data System values were run through the models, resulting in new cost values for each 
site. These costs were summarized and compared with the sum of the original WHC Baseline Cost 
Estimates (USACE 1994). The cost estimates were within 1.4% of the WHC Baseline Cost 
Estimates . 

On a site-by-site basis, however, there are significant differences because the site dimensions in 
the Waste Information Data System differ considerably from the site dimensions used in the 
WHC Baseline Cost Estimates (USACE 1994). The differences in these dimensions tend to cancel 
each other, so that similar totals were derived with either data set. For the purposes of consistency 
and reproducibility, the Waste Information Data System values were used to estimate costs for this 
EIS (with the exception of the retention basins). 
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1 The reactor retention basins are the only sites where the modified Waste Information Data 
2 System values were used. The contaminated area for the retention basin areas was increased by 60% 
3 to account for basin flooding (WHC 1993). 
4 
5 H.4.1.1.3 Partial Excavation Models . To arrive at the costs for partial excavation, an Excel 
6 macro was written based on the total volume of a site . If the site had a total volume less than 
7 120,000, the slope for the site was 2.19 and the intercept 105,000. If the total volume was 120,000 
8 or greater, the slope was 3.36 and the intercept -111,000. The macro is labeled Initial. 
9 

10 INITIAL 
11 IF VOL TOT < 120,000 
12 SLOPE = 2.19; INTERCEPT = 105,000 
13 ELSE 
14 SLOPE = 3.36; INTERCEPT = -111,000 
15 
16 Four Excel macros were written based on the ratio of contaminated soil to noncontaminated soil 
17 of a site . The slope changes depending upon the ratio of contaminated soil to noncontaminated soil 
18 and the total volume. The macros were labeled; Very Clean, Clean, Dirty, and Very Dirty. 
19 
20 VERY CLEAN 
21 IF RATIO < 0 .1 
22 IF VOL TOT < 200,000 
23 MULTIPLY SLOPE BY 0 .8 
24 ELSE 
25 MULTIPLY SLOPE BY 0.55 
26 
27 CLEAN 
28 IF RATIO > = 0.2 AND < 0.6 
29 IF VOL TOT > = 200,000 AND < 300,000 
30 MULTIPLY SLOPE BY 0 .85 
31 END IF 
32 END IF 
33 IF RATIO > = 0. 1 AND < 0.2 
34 IF VOL TOT > = 200,000 AND < 300,000 
35 MULTIPLY SLOPE BY 0.78 
36 END IF 
37 END IF 
38 IF RATIO>= 0.1 AND< 0.6 
39 IF VOL TOT > 300,000 
40 MULTIPLY SLOPE BY 0.62 
41 
42 DIRTY 
43 IF RATIO> 1.5 AND<= 50 
44 IF VOL TOT < 120,000 
45 MULTIPLY SLOPE BY 1 .4 
46 END IF 
47 IF VOL TOT > = 120,000 AND < 500,000 
48 MULTIPLY SLOPE BY 1 .42 
49 END IF 
50 IF VOL TOT > = 500,000 
51 MULTIPLY SLOPE BY 1 .03 
52 
53 VERY DIRTY 
54 IF RATIO > = 50 AND < = 200 
55 IF VOL TOT > 120,000 
56 MULTIPLY SLOPE BY 1 .42 
57 END IF 
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END IF 
IF RA TIO > 200 

SLOPE = 0.12 

Cost was calculated by multiplying volume total and slope and adding the intercept as follows: 

[(Vol Tot • Slope) + Intercept]. 

Six components are part of cost (mobilization, monitoring, water, solids, restoration, and 
demobilization). These components are fully named and described in detail in Section H.2. 

MOBILIZATION 
IF COST > = 15,000,000 

MOBILIZATION = 70,000 
ELSE 
MOBILIZATION = (COST • 0 .003) + 25,000 

MONITORING 
MONITORING = (COST • 0 .7) - 30,000 

WATER 
IF COST > = 3,500,000 

WATER = 4,000 
ELSE 
WATER = (COST • 0.001) + 500 

SOLIDS 
SOLIDS = (COST • 0 .16) - 3,000 

RESTORATION 
IF SITE TYPE = RETENTION BASIN OR BURNING PIT 

RESTORATION = (COST • 0 .0878) - 2,500 
ELSE 
RESTORATION = (COST • 0 .135) - 2,500 

DEMOBILIZATION 
IF COST > = 50,000,000 

DEMOB = 15,000 
ELSE 

DEMOB = (COST • 0 .0001) + 10,000 

Total cost was calculated by multiplying cost by 1.96 and adding 20,000 as follows : 

[(Cost • 1.96) + 20,000]. 

To normalize the six components that went into cost to the total cost, the percentage of the 
component was multiplied by total cost. 

Example: 

Appendix H 

(Mobilization/(Mob + Mon + Water + Solids + Rest + Demob)) 
• Total Cost = Mobilization 
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(After Normalization) Total Cost = Mobilization + Monitoring + Water + Solids 
+ Restoration + Demobilization. 

Fuel requirements, in gallons, was linked with volume total. 

FUEL 
IF VOL TOT < 5,000,000 

FUEL = (VOL TOT • 0.0556) + 1337 
ELSE 
FUEL = (VOL TOT • 0.073) - 1 30452 

Labor, in hours, was broken into three components: Field, Administration, and Professional. 

FIELD 
IF (MOBILIZATION + SOLIDS + RESTORATION) < 150,000 

FIELD = ((MOBILIZATION + SOLIDS + RESTORATION) • 0.017) - 320 
ELSE 
FIELD = ((MOBILIZATION + SOLIDS + RESTORATION) • 0.0172) - 952 

ADMINISTRATION 
IF VOL TOT < 5,000,000 

ADMINISTRATION = (VOL TOT• 0.00026) + 26 
ELSE 
ADMINISTRATION = (VOL TOT • 0.00032) - 31 3 

PROFESSIONAL 
IF COST < 200,000 

PROFESSIONAL = (COST • 0.0036) 
ELSE 
PROFESSIONAL = (COST • 0.0026) 

TOTAL LABOR 
IF COST < 300,000 

TOT AL LABOR = (COST • 0 .008) + 1 90 
ELSE 
TOTAL LABOR = (COST • 0.0073) + 1674 

Since different components were used to derive field labor, administration labor, and 
professional labor, the components do not sum to equal total labor. Consequently the three 
components were normalized to total labor as in the following example. 

Example: (Field/(Field + Administration + Professional)) • Total Labor = Field Labor 

(After normalization) Total Labor"= Field Labor + Administration Labor 
+ Professional Labor. 

Eight separate calculations were necessary to derive duration, in days. The calculations are 
labeled: Soilllo, Qtyllwo, Soilnro, Totalvol, Days, Spreado, Areasto, and Duration. 

Draft 

SOILLLO 
QTYLLWO 
SOILNRO 
TOTALVOL 

= ((NON-CONT SOIL/27) • 0. 1 5) + (CONT SOIL/27) 
(SOILLLO • 1 .25) + ((DEMO WASTE/27) • 1 .6) 
(NON-CONT SOIL/27) • 0 .85 
(SOILNRO • 1 .25) + QTYLLWO 
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DAYS 
SPREADO 
AREASTO 
DURATION 

= TOTALVOL/600 
((NON-CONT SOIL/27) + (CONT SOIL/27)) • 1.25 

= (Y + 60) • (X + 60) 
= ((SPREAD0/960) + (AREAST0/14,400) + (DA VS + 10)) 

H.4.1 .2 Models for Excavation of the Columbia River Shoreline. Excavation costs for the 
Columbia River shoreline were calculated using the models developed for estimating the waste sites 
excavation costs . The dimensions required for excavation were obtained from the 100 Area 
Feasibility Study, Phases 1 and 2 (DOE-RL 1994a) . The costs did not include transportation of soils 
to backfill the shoreline trench. 

H.4.1.3 Capping Models: Reference Cap . Capping costs for the Restricted Future Land-Use 
Alternative (R2) in the Reactors on the River and All Other Areas geographic areas were based on 
emulation of the WHC Baseline Cost Estimates (USACE 1994) . To arrive at the costs for capping, 
an Excel macro was written based on the area of a site. The macro was labeled Cost. 

COST 
IF AREA < 50,000 

COST = (AREA • 45.13) + 1,425,309 
ELSE 
COST = (AREA • 29.45) + 2,394,567 

23 Six components are part of cost. The components are mobilization, monitoring, water, solids, 
24 · restoration, and demobilization. These components are fully named and described in detail in 
25 Section H .2.3. 
26 
27 
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MOBILIZATION 
IF AREA < 1,000 

MOBILIZATION = COST • 0 .03 
END IF 
IF AREA > 50,000 

MOBILIZATION = (AREA • 0.0332) + 54,600 
ELSE 
MOBILIZATION = (AREA • 0 .1655) + 44,421 

MONITORING 
IF AREA < 1 000 

MONITORING = COST • 0.04 
END IF 
IF AREA > 50,000 

MONITORING = (AREA • 4 .59) + 139,577 
ELSE 
MONITORING = (AREA • 6.41) + 54,621 

WATER 
IF AREA < 1 ,000 

WATER = COST • 0 .005 
ELSE 
WATER = COST• 0 .0007 
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96 ~ 3459.~Z676 

SOLIDS 
IF AREA < 1,000 

SOLIDS = COST • 0 .18 
END IF 

IF AREA > 50,000 
SOLIDS = (AREA • 24.06) + 1,108,201 
ELSE 
SOLIDS =(AREA• 37.18) + 297,241 

RESTORATION 
IF AREA < 1,000 

RESTORATION = COST• 0 .74 
ELSE 
RESTORATION = (AREA • 0.795) + 1,022,156 

DEMOBILIZATION 
IF AREA < 1,000 

DEMOB = COST • 0 .005 
ELSE 

DEMOB = (AREA • 0 .006) + 10,000 

Total Cost was calculated by multiplying Cost by 1.96 and adding 20,000 

[(Cost • 1.96) + 20,000]. 

In order to normalize the six components of cost to the total cost, the percentage of the 
component was multiplied by total cost. 

Example: [Mobilization/(Mob + Mon + Water + Solids + Rest + Demob)] 
• Total Cost = Mobilization 

(After Normalization) Total Cost = Mobilization + Monitoring + Water + Solids 
+ Restoration + Demobilization. 

Fuel requirements , in gallons, are linked with area. 

FUEL 
IF AREA < 1,000 

FUEL = COST • 0 .006 
END IF 
IF AREA > 50,000 

FUEL = (AREA • 1.148) + 18,523 
ELSE 
FUEL = (AREA • 1 .825) + 11,238 

Labor, in hours, was broken into three components Field, Administration, and Professional. 

Draft 

FIELD 
IF AREA < 1,000 

FIELD = AREA • 4 .74 
END IF 
IF AREA > 50,000 
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FIELD = (AREA • 0.277) + 13,122 
ELSE 
FIELD = (AREA • 0.402) + 4,277 

ADMINISTRATION 
IF AREA < 1,000 

ADMINISTRATION = AREA • 0.0896 
END IF 
IF AREA > 50,000 

ADMINISTRATION = (AREA • 0.0047) + 187 
ELSE 
ADMINISTRATION = (AREA • 0.006) + 73 

PROFESSIONAL 
IF AREA < 1,000 

PROFESSIONAL = AREA • 1.438 
END IF 
IF AREA > 50,000 

PROFESSIONAL = (AREA • 0.78) + 2,991 
ELSE 
PROFESSIONAL = (AREA • 0.104) + 1,175 

TOTAL LABOR 
IF AREA < 1,000 

TOTAL LABOR = AREA • 6.26 
END IF 
IF AREA > 50,000 

TOTAL LABOR = (AREA • 0.3606) + 16,300 
ELSE 
TOTAL LABOR = (AREA • 0 .5126) + 5,526 

Field labor, administration labor, and professional labor when added together do not equal Total 
Labor to the exact hour. This was due to the slight differences in the equations, and was remedied by 
normalizing the three components to total labor. 

Example: (Field/(Field + Administration + Professional)) • Total Labor = Field Labor 

(After normalization) Total Labor = Field Labor + Administration Labor 
+ Professional Labor. 

Five separate calculations were necessary to derive duration, in days. The calculations are 
labeled: Cap Area, Cap Vol, Inject Well, Area Sto, and Duration. 

= (SQRT(AREA/2) + 80) • (SQRT(AREA/2) • 2 + 80) 
(CAP AREA/27) • 1.25 

= AREA/625 
(SQRT (AREA) + 60) • (SQRT (AREA) + 60) 

CAP AREA 
CAP VOL 
INJECT WELL 
AREA STO 
DURATION ((AREA/400) + (CAP AREA/400) + (INJECT WELL/4) + ((CAP VOL • 

22)/800) + (AREA ST0/14,400) + 10) 

H.4.1.4 Capping Costs: Modified RCRA C Cap. Capping costs for the Central Plateau were 
estimated for each waste site by BHI assuming use of the Modified RCRA C Cap. Total costs for 
each cap included direct and indirect costs. Direct costs include equipment, material, labor and 
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1 contingency costs. Equipment rates were based on the U.S. Army Corps of Engineers 1993 pricing 
2 database. Material costs were associated with asphalt, grass seed, and permanent markers. Labor 
3 costs used wage rates based on January ,1995 Building Trade Unit Rates . Mobilization and 
4 demobilization costs were estimated as a percentage of direct costs . Transportation costs for the 
5 capping materials were included in the direct costs, assuming a 24-km (15-mi) one-way haul. Indirect 
6 costs included remedial design (assumed to be 5 % of construction costs) and construction management 
7 support costs. 
8 
9 H.4.1. 5 Decommissioning of Surplus .Facilities/TSDs. The costs for decommissioning of structures . 

10 were obtained directly from WHC Baseline Cost Estimates (USACE 1994) . Capping of facility sites 
11 was assumed to be roughly equivalent to the costs for excavating the below-grade structures. Cost for 
12 TSDs were calculated from data in the Waste Information Data System. The only TSO unit that is 
13 not in the Waste Information Data System is the hexone treatment and storage facility, so the costs for 
14 remediation of this facility were not calculated. Costs for decommissioning concrete stacks were also 
15 calculated from data in the Waste Information Data System. 
16 
17 H.4.1.6 Groundwater Remediation . The cost models for groundwater remediation were based on 
18 unit costs derived from WHC Baseline Cost Estimates (USACE 1994). The costs were supplemented 
19 with estimates for reverse osmosis treatment units . 
20 
21 The assumptions used to estimate the cost for groundwater remediation came from Appendix D 
22 and WHC Baseline Cost Estimates, "Piping Remediation, Groundwater Remediation, and Remedial 
23 Design" (USACE 1994). The primary input parameters for estimating costs are the number of wells, 
24 pumping rate, well depth, length of interwell pipe, duration, and treatment method for the preliminary 
25 pump-and-treat conceptual design as described in Appendix D. 
26 
27 Appendix D provides estimates of these input parameters for each of the reactor areas in the 
28 100 Areas and subtotals for the 200, 300, and 600 Areas . Groundwater costs were allocated to 
29 geographic areas with the six groundwater operable units comprising the Reactors on the River , the 
30 200 Area comprising the Central Plateau, and the 300 and 600 Areas comprising All Other Areas . 
31 The combination of treatment methods proposed for each of the geographic areas is listed in 
32 Table H-17 . 
33 
34 

35 Table H-17. Proposed Groundwater Treatment Methods. 

36 

37 
38 
39 
40 
41 
42 
43 
44 

45 

Draft 

Area 

Reactors on the River 

Central Plateau 

All Other Areas (300 Area) 
(600 Area) 

Treatment Method 

Ion Exchange/Reverse Osmosis/ 
Granular Activated Carbon 

Ion Exchange/Reverse Osmosis/ 
Granular Activated Carbon 

Reverse Osmosis/Granular Activated Carbon 
Ion Exchange/Reverse Osmosis/ 
Granular Activated Carbon 
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Four major cost categories were estimated for the treatment methods : 

• well construction costs 
• treatment costs 
• capital costs 
• pumping operations & maintenance costs . 

These costs were estimated using input parameters from the following representative models : 

• for ion exchange - the 100-NR-2 (N Springs) model ; 
• for granular activated carbon - the 200-ZP-1 groundwater operable unit model. 

These models are presented in the Preconceptual Baseline Cost Estimates for the Remediation of 
Hanford Past Practices (USACE 1994) . The costs for reverse osmosis were derived using escalation 
factors applied to ion exchange costs (2.1 • capital costs and 0.67 • operations and maintenance 
[O&M] costs) . Total costs by geographic area were calculated by adding up each of the major cost 
categories for each of the individual treatment methods, with the exception that well costs and 
treatment costs were only calculated once. 

The well cost equation is as follows : 

Well Costs = (total well depth in feet • $800/foot) + (total length of interwell pipe 
in feet • $50/foot) . 

Two alternative methods for disposal of treated groundwater were evaluated: discharge to the 
Columbia River; and disposal using reinjection wells placed upgradient of the treatment plant . This 
required calculation of two well cost totals for each alternative to reflect the difference in the amount 
of pipe required. 

The treatment cost equation is as follows : 

Treatment Costs = [(l offsite sample per week at the effluent + 1 sample per month at 
the influent) • number of years • per unit sample cost] + [(l HACH 
kit sample per day at effluent and 1 sample per week at 
influent) • number of years • per unit sample cost] 

which is = (64 • 135 • 4210)+(417 • 135 • 50) . 

.The capital cost equation for ion exchange was based on the total cost presented for a 300-gpm 
ion exchange unit in the Preconceptual Baseline Cost Estimates for the Remediation of Hanford Past 
Practices (USACE 1994) . The capital costs for this unit were estimated at $1,693 ,640. The capital 
costs for ion exchange by geographic area were based on the cumulative pumping rates estimated 
from the preliminary conceptual design (Appendix D). The capital costs were based on the number of 
300-gpm units required to cover the cumulative pumping rate (Table H-18). 
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· Table H-18. Capital Costs for Ion Exchange Units. 

Cumulative No. of 300-gal/min 
Geographic Area Pumping Rate Ion Exchange Units Cost 

(gal/min) Required 

Reactors on the River 1,300 5 5 • $1 ,693 ,640 

All Other Areas 2,625 9 9 • $1 ,693 ,640 
(600 Area) 

Central Plateau 825 3 3 • $1 ,693,640 

The O&M costs for ion exchange were based on costs presented in the Preconceptual Baseline 
Cost Estimates for the Remediation of Hanford Past Practices (USACE 1994) for a similar type 
treatment unit. There are three main types of O&M costs associated with the ion exchange treatment 
method. These three cost breakouts are for : resin regeneration; electric , gas , and water; and labor. 
Like the U.S. Army Corps of Engineers study , the system was assumed to be operational around the 
clock and fully automated. Labor requirements were based on a day shift crew only . Similar to the 
capital costs , O&M costs were based on the number of ion exchange units required to cover the 
cumulative pumping rate. 

For Reactors on the River , five pump-and-treat units are needed , while nine are needed for the 
600 Area and three are needed for the Central Plateau . The O&M costs are therefore multiplied fo r 
each category except labor , where the only staffing change was assumed to _be an additional operator 
for each unit. The cost equations were used co derive annual O&M costs as follows : 

Resin re.generation 
Electric , gas, water 
Labor 

4,000 cf/yr• $210.52/cf 
$2 ,000/month • 12 months 
Health physics tech for 2076 hrs /yr • $39 .72 /hr 
Supervisor tech for 2076 hrs/yr • $28 .62 /hr 
Skilled maintenance for 1038 hrs /yr • $27 .62 /hr 
Operator for 2076 hrs /yr • $27 .62 /hr 
Ops tech for 2076 hrs/yr • $27 .62 /hr. 

These annual O&M costs by geographic area are presented in Table H-19 . 

As mentioned previously , to derive reverse osmosis costs , the following escalation factors were 
applied to the ion exchange costs : 

Capital Coses 
Operations and Maintenance 

= 2.1 • Ion Exchange Capital Costs 
= 0.67 • Ion Exchange O & M. 

41 GAC capital costs were derived from the WHC Baseline Cost Estimates , "Piping Remediation , 
42 Groundwater Remediation, and Remedial Design" (USACE 1994) example model for the 200-ZP-1 
43 groundwater operable unit. The example model was based on nine 150-gpm units , with three units 
44 (two in operation and one on standby) per plant. The total gpm, therefore , of this system is 
45 900 gal/min, or 300 gal/min per plant . The capital cost for this 9-unit , 3-plant system is $561 ,805 . 
46 Several GAC units are required to match the cumulative pumping rates for each geographic area 
47 (Table H-20). 
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Table H-19. Operations and Maintenance Costs for Groundwater Treatment Systems. 

Area Equation Total Cost 

Reactors on the River 
Resin regeneration 5 • $842,080 $4,210,400 
Electric, gas, water 5 • $24,000 $ 120,000 
Labor $285,220 + $229,356 $ 514,576 

Total $4,844,976 

All Other Areas (600 Area) 
Resin regeneration 9 • $842,080 $7 ,578,720 
Electric, gas, water 9 • $24,000 $ 216,000 
Labor $285,220 + $458,712 $ 743,932 

Total $8,538,652 

Central Plateau 
Resin regeneration 3 • $842,080 $2,526 ,240 
Electric, gas, water 3 • $24,000 $ 72 ,000 
Labor $285,220 + $114,678 $ 399,898 

Total $2,998 ,138 

Table H-20. Granular Activated Carbon Units Required by Geographic Area. 

Geographic Area 
Cumulative Pumping 

No . of GAC Units 
No . of GAC 

Rate (gal/min) Plants 

Reactors on the River 1,300 14 (9 operating, 5 backup) 5 

Central Plateau 825 9 (6 operating, 3 backup) 3 

All Other Areas 
(300 Area) 475 6 (4 operating, 2 backup) 29 

(600 Area) 2,625 27 (18 operating, 9 backup) 

29 GAC = granular activated carbon. 

30 
31 
32 The GAC capital costs were derived using the example model cost and a ratio based on the 
33 number of three-unit plants required to cover the cumulative pumping rate (Table H-21). 
34 
35 
36 Table H-21. Granular Activated Carbon Capital Costs by Geographic Area. 

37 

38 

39 

40 
41 
42 

43 

44 

Area Equation 

Reactors on the River $561,805 • 5/3 

Central Plateau $561 ,805 • 3/3 

All Other Areas 
(300 Area) $561,805 • 2/3 
(600 Area) $561,806 • 9/3 

GAC = granular activated carbon. 
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$936,342 

$561,805 

$374,537 
$1,685,415 
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GAC O&M costs also were derived from the same example model from WHC Baseline Cost 
Estimates, "Piping Remediation, Groundwater Remediation, and Remedial Design" (USACE 1994). 
The three major cost components and their equations are as follows: 

Replacement GAC 
Electric, gas, water 
Labor 

2,000lbs/yr • $1.74/lb 
$5,000/month • 12 months 
Health physics tech for 2076 hrs/yr • $39.72/hr 
Supervisor tech for 2076 hrs/yr • $28 .62 /hr 
Skilled maintenance for 685 hrs/yr • $27 .62/hr 
Operators (6) for 2076 hrs/yr • $27 .62/hr 
Ops tech (2) for 2076 hrs/yr• $27.62/hr. 

These costs were then multiplied by the same factors used to derive capital costs to adjust for the 
cumulative pumping rates required for each area (i.e ., 5/3 for the Reactors on the River and 3/3 for 
the Central Plateau, and 2/3 for the 300 Area and 9/3 for the 600 Area in All Other Areas). The 
annual GAC O&M costs by geographic area are presented in Table H-22. 

Table H-22. Granular Activated Carbon Operations and Maintenance 
Costs by Geographic Area. 

Area Equation Total Cost 

Reactors on the River 
Replace GAC $3 ,480 • 5/3 $5 ,800 
Electric, gas , water $60,000 • 5/3 $100,000 
Labor $332,837 + $229,356 $562,193 

Total $667,993 

Central Plateau 
Replace GAC $3,480 • 3/3 $ 3,480 
Electric, gas , water $60,000 • 12/3 $ 60 ,000 
Labor $332,837 + $630,729 $447,515 

Total $ 510,995 

All Other Areas 
(300 Area) 

Replace GAC $3 ,480 • 2/3 $2,320 
Electric, gas, water $60,000 • 2/3 $40,000 
Labor $332,837 + $57 ,339 $390,176 

Total $432 ,496 

(600 Area) 
Replace GAC $3,480 • 9/3 $10,440 
Electric, gas , water $60,000 • 9/3 $180,000 
Labor $332,837 + $458,712 $791,549 

Total $981,989 

44 GAC = granular activated carbon. 

45 
46 
47 Depending on the combination of treatment methods by geographic area, the individual cost 
48 components were then summed to arrive at total treatment costs. These costs were then multiplied 
49 by 1.96 to arrive at fully loaded treatment costs . 
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1 H.4.1. 7 Road and Rail Transport and ERDF Disposal Costs . Costs were estimated to enable 
2 comparisons of two options for transporting contaminated materials and capping materials: road 
3 (using containers mounted on trucks) and rail (using railroad cars to transport removable containers). 
4 Costs of disposal at ERDF were also calculated to provide complete "cradle-to-grave" remediation 
5 costs . The costs of road (truck) and rail transport for the Columbia River , Reactors on the River , and 
6 All Other Areas geographic areas were derived using unit costs obtained from Dronen (1996). BHI 
7 has estimated transport costs to the ERDF to be $16.45/ton for truck transport and $24.65/ton for rail 
8 transport . Components of these costs are identified in Table H-23 . 
9 

10 

11 Table H-23. Components of Transportation Unit Cost Factors. 

12 

13 

14 

15 

16 

17 

Cose Component 

Labor 

Equipment 

Upgrade 

Subcontract 

Total 

Road Transport 

7.20 

a --

0.10 

9. 15 

16.45 

Rail Transport 

3.95 

6.41 

14 .29 

b --

24 .65 

18 •Equipment coses for road transport are included in the subcontract 
19 coses . 
20 bSubcontractor (indirect) costs for rail transport are included in the 
21 labor and equipment costs. 

22 
23 
24 Both the road and rail unit cost factors were derived for a waste production rate of 
25 173,000 LCM/year (225,000 LCY /year) and both assume use of 20-ton containers. The rail upgrade 
26 subcost reflects the cost for upgrading existing rail lines and for constructing a new rail line from the · 
27 Susie Switch (located north of the 200 West Area) to ERDF. The BHI unit cost factors for road 
28 transport were derived assuming that existing roads would be used and no haul road construction 
29 would be required . 
30 
31 These same unit costs were used to estimate transportation costs for capping materials (i.e., from 
32 borrow areas to waste sites) for the Columbia River , Reactors on the River , and All Other Areas 
33 geographic areas. As previously mentioned, transportation costs for the Central Plateau geographic 
34 area were included in capping costs and are not discussed here. 
35 
36 Total transportation costs for each alternative and each transport mode were calculated by 
37 multiplying the total contaminated and capping material volumes by the unit cost factors (in $/ton) for 
38 each transport mode. The total volume of material transported to ERDF would be the BCMs reported 
39 in Tables H-11 , H-12 and H-14 for contaminated soil; the total volume of capping materials (in BCM) 
40 that would be transported from borrow sites are reported in Table H-15. This analysis assumed an 
41 18% swell factor, which was used to convert BCMs to LCMs as follows : 
42 
43 
44 BCM • 1.18 = LCM . 
45 
46 
47 The LCM volumes were converted to LCYs and then to short tons , as shown in Table H-24. 
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Table H-24. Inp ut Data to Transportation Costs. 

2 

3 

4 
5 

6 

7 
8 
9 

10 

11 
12 

Geographic Area 

Columbia River 

Unrestricted - Excavation 
Restricted - Capping 

Reactors on the River 

Unrestricted - Excavation 
Rl - Excavation 
R2 - Capping 

All Other Areas 

R l - Excavation 
R2 - Capping 

Ex cavation/Cap Excavation/Cap 
Vol ume (LCM) Volume (LCY) 

12, 559,836' 16,327,787 
338,556b 440,123 

7, 862,634< 10,22 1,424 
5, 410,71 lc 7,033 ,924 

18, 819,948d 24,465,932 

l ,891,597 2,459,076 
8 ,662,811 11,261 ,654 

13 Note: LCY = LCM • 1.3; Ton = LCY • 1.4. 
14 'Includes contaminated volume for shoreline trench . 
15 blncludes pipeline stabilization volumes (riprap). 
16 <Includes contaminated volumes for effluent lines. 
17 dlncludes effluent lines capping volumes. 
18 LCM = loose cubic meter. 
19 LCY = loose cubic yard. 

20 
21 

Excavation/Cap 
(tons) 

22,858,902 
616,172 

14,309,994 
9,847,494 

34 ,252,305 

3,442,707 
15,766,316 

22 ERDF disposal costs were calculated using a unit factor derived from the JOO Areas Soil 
23 Washing Tradeoff Study (BHI 1995). This study estimated the ERDF O&M costs that would be 
24 charged on wastes received for disposal at ERDF and described a linear relationship between waste 
25 production rate and ERDF costs. Assuming a waste production rate of 173,000 LCM/year 
26 (225,000 LCY/year) , a unit factor of $15.66/LCY was derived for use in this analysis. This unit 
27 factor and the LCY volumes shown in Table H-24 were used to estimate ERDF disposal costs for 
28 each alternative. 
29 
30 In addition to costs, the amounts of fuel used and the labor hours associated with transporting 
31 contaminated and capping materials were estimated. These components were estimated using the 
32 supporting data for the BHI transportation unit costs described above . The unit factor for truck fuel 
33 use was derived as follows : 
34 
35 2 shifts/day • 12 trucks • 250 days/yr • 6.5 truck hrs/shift • 8.5 gal/hr = l .04 gal/ton 
36 320,000 ton/yr 
37 
38 The unit factor for rail fuel use was derived as follows : 
39 
40 1 locomotive • 1500 hr/yr • 75 gal/hr = 0_352 gal/ton 
41 320,000 ton/yr 
42 
43 The unit factor for truck labor hours was derived as follows : 
44 

45 56,000 labor hr/yr = 0.175 truck labor hr/ton 
46 320,000 ton/yr 
47 
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l The unit factor for rail labor hours was derived as follows : 
2 

3 30,500 labor hr/yr = 0.095 rail labor hr/ton 
4 320,000 ton/yr 
5 
6 These unit factors and the tonnages shown in Table H-24 were used to calculate fuel amounts 
7 and labor hours for each alternative and each transport mode for the Columbia River , Reactors on the 
8 River , and All Other Areas geographic areas . 
9 

10 H.4.1.8 Quarry Sites. The costs for maintenance and operation of the quarry sites are not included 
11 in the scope of this document. 
12 
13 H.4.1.9 Indirect Costs. The indirect costs for the Columbia River , Reactors on the River , and 
14 All Other Areas geographic areas were included in cost estimates by the following relationship: 
15 
16 
17 Total Cost= (Cost • 1.96) + $20,000. 
18 
19 
20 The costs covered in the indirects were as follows . 
21 
22 Fixed Price Contracts : 
23 
24 • overhead 
25 • profit 
26 • bond - Class B 
27 • B&O Tax. 
28 
29 WHC, Hanford Environmental Health Foundation, Kaiser Engineers Hanford, 
30 Pacifi~ Northwest National Laboratory: 
31 
32 • material procurement rate 
33 • project management/construction management 
34 • general and administrative/common support pool 
35 • contingency . 
36 
37 Escalation: No escalation are included in the cost estimates . 
38 Labor and Equipment Rates: Hanford specific labor and equipment rates were assumed. 
39 
40 
41 H.4.2 Results 
42 
43 Costs are given in Tables H-11 through H-14 by geographic area for each alternative . 
44 
45 

46 H. 5 Disturbed Areas 
47 
48 Disturbed areas for each future land-use alternative for the four geographic areas are shown on 
49 Figures H-1 to H-8 . The GIS was used to estimate the impact areas associated with geology , soils , 
50 vegetation, wetlands , habitat , threatened and endangered species , and archaeological sites . 
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1 The specific impacts examined include full and partial excavation, capping, associated trample 
2 zones, haul roads , and quarry sites . A summary of information by geographic area and scenario is 
3 presented in Tables H-25 to H-38. 
4 
5 The impacts were determined by overlaying the disturbed areas over each resource layer through 
6 the use of GIS. An area was calculated for each waste site from the excavated volume and the depth. 
7 The disturbed areas were calculated by multiplying the maximum top width (x) and the maximum top 
8 length (y) as shown in Section H.3.1.12 . The radius was then calculated for each area. 
9 

10 A circle was generated using the calculated radius centered at the waste site location described in 
11 the Waste Information Data System file. This process was used for all point impact analysis , with the 
12 exception of no action. The No-Action Alternative uses a similar procedure, but the dimensions were 
13 obtained directly from the Waste Information Data System or the model described in 
14 SectionH.3.1.12. 
15 
16 The GIS analysis was performed using ArclNFO (version 6.1.2) with additional support provided 
17 via ArcINFO and Excel. The analysis consisted of several overlay functions including buffering, 
18 clipping, and erasing. Clip coverages were developed by buffering various features and site types to 
19 create a clustering of polygons . Buffer distances were generated from existing documents , the Waste 
20 Information Data System database, and by a series of models developed using ARC/INFO Macro 
21 Language (AML). This process created polygon boundaries at a given distance from the specified 
22 features by eliminating areas of overlap. The resulting polygons functioned as II cookie-cutters 11 

23 against the database to determine areas of impact. Seventeen data layers were evaluated by this 
24 method resulting in the creation of nearly 1,700 clips (or impact areas) . The data associated with 
25 these clips contained information relating to the type, number, length and area of impact. This · 
26 information was extracted and transferred to Excel for filtering and summation. · 
27 
28 Types of activities evaluated during analysis include excavation, capping, and other surface 
29 impacts associated with the future land-use alternatives under consideration in the HRA-EIS . All 
30 excavation data was derived from the Waste Information Data System. Capping was accomplished by 
31 11 clustering II the Waste Information Data System point data into polygon features . These clusters 
32 served as a base upon which the size of the cap was estimated via an AML model. Other surface 
33 impacts were assigned buffers relative to feature type . The features contained inside the area. of the 
34 polygons identified potential impacts . 
35 
36 The locations of effluent lines and outfall lines were inferred from the 100-BC Area Remedial 
37 Activities Pre-Design Report (WHC 1993). The locations were interpreted to run between the reactors 
38 to the retention basins and from the retention basins to the outfall structures and the overflow 
39 trenches . A buffer distance was developed from these interpreted lines and the buffer distances 
40 shown previously. 
41 
42 The haul road locations were developed from the modified Task 6 Preconceptual Engineering 
43 Study for the Selection and Design of the Transporter Haul Route (WHC 1994b) report preferred 
44 alternatives . These haul roads were modified to include roads to 105-N Reactor , quarry sites , and 
45 ERDF. The resulting road network was then buffered by 10 m (33 ft) . The affected features of this 
46 polygon were determined with GIS . The locations of quarry sites was provided by personal 
47 communication with WHC . The areas were analyzed with GIS to determine affected features . 
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1 Table H-25. No-Action Alternative for the Columbia River Geographic Area. (4 sheets) 

·No Action CR Total 
Impact/ Hanford Site 

Impact/ 
Resource ~ategory Impact Area Area Hanford 

(sq m) (sq m) 
CR Total Area (sq m) 

Area 
,, 

Geological Formation (area) 

Qa 88 13,066,224 0.0% 35,229,739 0.0% 
Qds 491,578 0.0% 395,583,359 0.0% 
Qfg(3-4u) 548,724 0.0% 283,845,156 0.0% 
WTR 28,163,721 0.0% 28,185,411 0.0% 
MVl(sp) 7,296,136 0.0% 
Oda 441 ,550 0.0% 16,259,644 0.0% 
Qfs4 346,964 0.0% 
MV(sem) 8,635,453 0.0% 
QLS 581,416 0.0% 1,431,924 0.0% 
OD 1,265 0.0% 1,264 0.0% 
MV(WFS) 1,057,772 0.0% 
MV(gn2) 1,232,366 0.0% 
QL 5,689,564 0.0% 
Oaf 60,989 0.0% 
Qfs 542 0.0% 
Qfs3 49,579,275 0.0% 
Qfg 339,148 0.0% 1,420,756 0.0% 
Qfg(3) 5,383,077 0.0% 
Qfg(1) 275,460 0.0% 
Qplg 4,536,379 0.0% 
PLMc 91 ,972 0.0% 227,268 0.0% 
PLMcg 157,931 0.0% 157,924 0.0% 
MVse 657,418 0.0% 
MVsa 115,418 0.0% 
MVsu 1,685,630 0.0% 
MVwpr 683,570 0.0% 
MVwr 427,399 0.0% 
MC 409,989 0.0% 
QFS(3-4u) 367,446 0.0% 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 1,186,117 0.0% 363,240,560 0.0% 
Burbank Loamy Sand 86,813 0.0% 214,108,292 0.0% 
Ephrata Sandy Loam 176,951 0.0% 98,218,531 0.0% 
Ephrata Stony Loam 859,359 0.0% 19,465,389 0.0% 
Pasco Silt Loam 39,602 0.0% 1,779,706 0.0% 
Riverwash 35 1,962,698 0.0% 4,858,130 0.0% 
Kiona Silt Loam 18,513,547 0.0% 
Dune Sand 2,917 0.0% 21 ,880,836 0.0% 
Esquatzel Silt Loam 8,719,415 0.0% 
Hezel Sand 25,989,076 0.0% 
Koehler Sand 2,180,754 0.0% 
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1 Table H-25. No-Action Alternative for the Columbia River Geographic Area. (4 sheets) 

No Action CR Total 
lmpacU Hanford Site 

lmpacU 
Resource Category Impact Area Area 

CR Total Area (sq m) 
Hanford 

,. (sq m) (sq m) Area 
' 

Ritzville Silt Loam 4,534,034 0.0% 
Warden Silt Loam 15,743,723 0,0% 

Vegetation (area) 

Shrub Steppe on slopes 2,767,252 0.0% 
Shrub Steppe on CR Plain I 257,145,256 0.0% 
Cheatgrass 82,214,075 0.0% 
Abandoned 40,667,290 0.0% 
Disturbed/Facilities 54 41,824,676 0.0% 
Water 35 31 ,368,419 0.0% 
Recovering SS on CR 344,935,542 0.0% 
Riparian 8,530,755 0.0% 
Sand 28,590,486 0.0% 
Bunchgrasses 1,385,293 0.0% 
Hopsage/Greasewood 749,243 0.0% 
Agriculture 129,892 0.0% 
Basalt 8,522,582 0.0% 

Wetlands (area) 

u 8,899,449 0.0% 814,429,104 0.0% 
L1OWHH 88 34,243,755 0.0% 34,602,769 0.0% 
PEM1CX 3,912 0.0% 
POWFX 134,387 0.0% 
POWHX 27,099 0.0% 
POWFH 55,455 0.0% 57,092 0.0% 
PEM1C 81 ,960 0.0% 
PEM1CH 214,931 0.0% 400,097 0.0% 
PEMIFH 66,320 0.0% 101 ;001 0.0% 
POWH 13,541 0.0% 61,838 0.0% 
L1OWH 233,974 0.0% 
L 1UBFH 14,920 0.0% 21,351 0.0% 
L2RSAH 73,873 0.0% 
L2UBFH 44,561 0.0% 56,490 0.0% 
L2UBFX 133,861 0.0% 
L2UBGH 20,365 0.0% 
L2UBKFH 23,625 0,0% 23,625 0.0% 
L2USAH 120,501 0.0% 120,501 0.0% 
L2USCH 507,263 0.0% 507,263 0.0% 
PEM1F 1,975 0.0% 
PFO1A 4,599 0.0% 
POWF 4,408 0.0% 16,054 0.0% 
POWHH 32,985 0.0% 55,151 0.0% 
PSS/EM1CH 7,705 0.0% 7,711 0.0% 
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1 Table H-25. No-Action Alternative for the Columbia Ri.ver Geographic Area. (4 sheets) 

No Action CR Total 
Impact/ Hanford Site 

Impact/ 
Resource Category Impact Area Area 

CR Total Area (sq m) 
Hanford 

(sq m) (sq m) Area 

PSS/EM1FH 1,562 0.0% 1,563 0.0% 
PUBF 54,121 0.0% 

Habitat (area) 

Riparian 7,745,172 0.0% 41,135,033 0.0% 
River 88 35,381,256 0.0% 36,018,639 0.0% 
Cheatgrass/Tumblemustard 136 0.0% 121 ,991,909 0.0% 
Sagebrush/Sandberg's Bluegrass 314,625,100 0.0% 
Sagebrush-Bitterbrush/Sandberg's 209,426,250 0.0% 
Dunes 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 20,086,650 0.0% 
Bluebunch Wheatgrass 2,856,928 0.0% 
Hopsage 1,438,324 0.0% 
Hopsage/Sagebrush 29,730,820 0.0% 
Thymeleaf Buckwheat 2,140,960 0.0% 

Heritage Data 

Bald Eagle 2 0.0% 14 0.0% 
Swainson's Hawk 37 0.0% 
Great Blue Heron 2 0.0% 3 0.0% 
Ferruginous Hawk 13 0.0% 
Great Egret 1 0.0% 
Prairie Falcon 5 0.0% 
Common Loon 1 0.0% 1 0.0% 
Long-Billed Curlew 2 0.0% 
American White Pelican 11 0.0% 11 0.0% 
Forster's Tern 1 0.0% 

Priority Habitat & Species (Area) 

Waterfowl 35 16,318,628 0.0% 16,605,001 0.0% 
Bald Eagle 375,049 0.0% 707,896 0.0% 
American White Pelican 463,000 0.0% 470,936 0.0% 
Loggerhead Shrike 20,265,341 0.0% 

Hawks 

Active Ferr. Nests 10 0.0% 
Historic Ferr. Nests 1 0.0% 
Swainson's Nest 1 0.0% 14 0.0% 

Eagles 

Frequently used communal roost 1 , 0.0% 3 0.0% 
Frequently used perch trees 2 0.0% 8 0.0% 
Infrequently used roost/perches 1 0.0% 42 0.0% 
Frequently used ground perches 54 0.0% 60 0.0% 
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l Table H-25. No-Action Alternative for the Columbia River Geographic Area. (4 sheets) 

.No Action CR Total 
Impact/ Hanford Site 

Impact/ 
Resource Category Impact Area Area 

CR Total Area (sq m) 
Hanford 

(sq m) (sq m) Area 

Infrequently used ground perches 35 0.0% 48 0.0% 

Shrike 

Number 244 0.0% 

Refuge (area) 

McNary National Wildlife 224 0.0% 1,907,126 0.0% 

Elk 

Area 3,483 0.0% 

Archaeological Site 

Point data 33 0.0% 462 0.0% 
Area data 44,856 0.0% 2,233,952 0.0% 
Linear data 100,479 0.0% 
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Table H-26. Unresrricted Future Land-Use Alternative (full excavation) for 
Waste Sites along the Columbia River Geographic Area. (4 sheets) 

Trample 
Total 

Full Trample Outfall Zone for 
Impact 

CR Total 
Impact/ 

Hanford 
Resource Category Excavation Zone Lines Outfall 

Area 
Area 

CR Total 
Site Area 

(sq m} (sq m} (sq m} Lines 
(sq m) 

(sq m} (sq m} 
(sq m} 

Geological Formation (area) 

Qa 2,658 5,159 22,193 26,056 56,066 13,066,224 0.4% 35,229,739 

Qds 0 491 ,578 0.0% 395,583,359 
Qfg(3-4u) 554 1,668 2,222 548,724 0.4% 283,845,156 
WTR 225 53,029 66,820 120,074 28,163,721 0.4% 28,185,411 
MVl(sp} 0 7,296,136 
Qda 0 441,550 0.0% 16,259,644 
Qfs4 0 346,964 
MV(sem} 0 8,635,453 
QLS 0 581,416 0.0% 1,431 ,924 
QD 0 1,265 0.0% 1,264 
MVc-NFS) 0 1,057,772 
MV(gn2) 0 1,232,366 
QL 0 5,689,564 
Oaf 0 60,989 
Qfs 0 542 
Qfs3 0 49,579,275 
Qfg 0 339,148 0.0% 1,420,756 
Qfg(3} 0 5,383,077 
Qfg(1} 0 275,460 
Qplg 0 4,536,379 
PLMc 0 91 ,972 0.0% 227,268 
PLMcg 0 157,931 0.0% 157,924 
MVse 0 657,418 
MVsa 0 115,418 
MVsu 0 1,685,630 
MVwpr 0 683,570 
MVwr 0 427,399 
MC 0 409,989 
QFS(3-4u) 0 367,446 0.0% 722,253 

Soils (area) 

Rupert Sand/ 
Quincy Sand 0 1,186,117 0.0% 363,240,560 

Burbank Loamy Sand 
0 86,813 0.0% 214,108,292 

Ephrata Sandy Loam 
3,602 3,695 7,297 176,951 4.1% 98,218,531 

Ephrata Stony Loam 
15,291 20,504 35,795 859,359 4.2% 19,465,389 

Pasco Silt Loam 0 39,602 0.0% 1,779,706 
Riverwash 1,055 1,333 1,275 2,526 6,189 1,962,698 0.3% 4,858,130 
Kiona Silt Loam 0 18,513,547 
Dune Sand 0 2,917 0.0% 21,880,836 

Impact/ 
Hanford 

Area 

0.2% 
0.0% 
0.0% 
0.4% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.2% 
0.0% 
0.1% 
0.0% 
0.0% 
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Table H-26. Unrestricted Future La.nd-Use Alternative (full excavation) for 
. Waste Sites along the Colu~bia Ri,ver Geographic Area. (4 sheets) 

Trample 
Total 

Full Trample Outfall Zone for 
Impact 

CR Total 
Impact/ 

Hanford 
Resource Category Excavation Zone Lines Outfall Area Area 

CR Total 
Site Area 

(sq m) (sq m) (sq m) Lines 
(sq m) 

(sq m) (sq m) 
(sq m) 

Esquatzel Silt Loam 0 8,719,415 

Hezel Sand 0 25,989,076 
Koehler Sand 0 2,180,754 
Ritzville Silt Loam 0 4,534,034 
Warden Silt Loam 0 15,743,723 

Vegetation (area) 

Shrub Steppe on 
slopes 0 2,767,252 
Shrub Steppe on 
CR Plain 2,288 1,833 4,121 257,145,256 

Cheatgrass 0 40 40 82,214,075 
Abandoned 41 735 962 2,011 3,749 40,667,290 
Disturbed/Facilities 1,385 2,707 20,813 24,659 49,564 41 ,824,676 
Water 1,231 1,942 49,039 63,546 115,758 31,368,419 
Recovering SS on CR 0 344,935,542 
Riparian 2,683 2,447 5,130 8,530,755 
Sand 0 28,590,486 
Bunchgrasses 0 1,385,293 

Hopsage/ 
Greasewood 0 749,243 
Agriculture 0 129,892 
Basalt 0 8,522,582 

Wetlands (area) 

u 597 2,083 15,792 20,888 39,360 8,899,449 0.4% · 814,429,104 
L1OWHH 2,061 3,302 59,322 73,074 137,759 34,243,755 0.4% 34,602,769 
PEM1CX 0 3,912 
POWFX 0 134,387 
POWHX 650 603 1,253 27,099 
POWFH 0 55,455 0.0% 57,092 
PEM1C 0 81,960 
PEM1CH 0 214,931 0.0% 400,097 
PEMIFH 0 66,320 0.0% 101 ,001 
POWH -0 13,541 0.0% 61,838 
L1OWH 0 233,974 
L1UBFH 0 14,920 0.0% 21,351 
L2RSAH 0 73,873 
L2UBFH 0 44,561 0.0% 56,490 
L2UBFX 0 133,861 

L2UBGH 0 20,365 
L2UBKFH 0 23,625 0.0% 23,625 
L2USAH 0 120,501 0.0% 120,501 
L2USCH 0 507,263 0.0% 507,263 

PEM1F 0 1,975 

Impact/ 
Hanford 

Area 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 

0.0% 
0.0% 
0.0% 
0.1% 
0.4% 
0.0% 
0.1% 
0.0% 
0.0% 

0.0% 
0.0% 
0.0% 

0.0% 
0.4% 
0.0% 
0.0% 
4.6% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
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Table H-26. Unrestricted Future Land-Use Alternative (full excavation) for 
Waste Sites along the Columbia Ri.ver Geographic Area. (4 sheets) 

Trample 
Total -, 

Full Trample Outfall Zone for 
Impact 

CR Total 
Impact/ 

Hanford 
Resource Category Excavation Zone Lines Outfall 

Area 
Area 

CR Total 
Site Area 

(sq m) (sq m) (sq m) Lines 
(sq m) 

(sq m) (sq m) 
(sq m) 

PFO1A 0 4,599 
POWF 0 4,408 0.0% 16,054 
POWHH 0 32,985 0.0% 55,151 
PSS/EM1CH 0 7,705 0.0% 7,711 

PSS/EM1FH 0 1,562 0.0% 1,563 
PUBF 0 54,121 

Habitat (area) 

Riparian 464 1,429 14,517 19,536 35,946 7,745,172 0.5% 41 ,135,033 
River 2,194 3,956 61 ,249 75,028 142,427 35,381,256 0.4% 36,018,639 
Cheatgrass/ 
Tumblemustard 0 136 0.0% 121 ,991 ,909 
Sagebrush/ 
Sand berg's 
Bluegrass 0 314,625,100 
Sagebrush/ 
Bitterbrush/ 
Sand berg's 0 209,426,250 
Dunes 0 72,684,375 

Sagebrush/ 
Bluebunch 
Wheatgrass 0 20,086,650 

Blue bunch 
Wheatgrass 0 2,856,928 
Hopsage 0 1,438,324 

Hopsage/ Sagebrush 0 29,730,820 
Thymeleaf 
Buckwheat 0 2,140,960 

Heritage Data 

Bald Eagle 0 2 0.0% 14 
Swainson's Hawk 0 37 
Great Blue Heron 0 2 0.0% 3 
Ferruginous Hawk 0 13 
Great Egret 0 1 
Prairie Falcon 0 5 
Common Loon 0 1 0.0% 1 
Long-Billed Curlew 0 2 
American 
White Pelican 0 11 0.0% 11 
Forster's Tern 0 1 

Priority Habitat & Species (Area) 

Waterfowl 1,273 2,102 6,175 9,937 19,487 16,318,628 0.1% 16,605,001 
Bald Eagle 0 375,049 0.0% 707,896 

Impact/ 
Hanford 

Area 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.1% 
0.4% 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 
0.0% 

0.1% 
0.0% 
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Table H-26. Unrestricted Future Land-Use Alternative (full excavation) for 
Waste Sites along the Columbia River Geographic Area. (4 sheets) 

Trample 
Total 

Full Trample Outfall Zone for 
Impact 

CR Total 
Impact/ 

Hanford 
Resource Category Excavation Zone lines Outfall 

Area 
Area 

CR Total 
Site Area 

(sq m) (sq m) (sq m) Lines 
(sq m) 

(sq m) (sq m) 
(sq m) 

American White 
Pelican 0 463,000 0.0% 470,936 

LOQQerhead Shrike 0 20,265,341 

Hawks 

Active Ferr. Nests 0 10 

Historic Ferr. Nests 0 1 

Swainson's Nest 0 1 0.0% 14 

Eagles 

Frequently used 
communal roost 0 1 0.0% 3 
Frequently used 
perch trees 0 2 0.0% 8 
Infrequently used 
roost/perches 0 1 0.0% 42 
Frequently used 
ground perches 0 54 0.0% 60 
Infrequently used 
ground perches 0 35 0.0% 48 

Shrike 

Number 0 244 

Refuge (area) 

Saddle Mountain/ 
Wahluke 0 224 0.0% 1,907,126 

Elk 

Area 0 3,483 

Archaeological Site 

Point data 1 1 33 3.0% 462 
.Area data 0 44,856 0.0% 2,233,952 
Linear data 0 100,479 

Impact/ 
Hanford 

Area 

0.0% 
0.0% 

0.0% 
0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.2% 
0.0% 
0.0% 
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Table H-27. Restricted Future Land-Use Alternative (capping) for 
the Columbia River Geographic Area. (4 sheets) 

Trample 
Total 

Outfall Zone for 
Impact 

CR Total 
Impact/ 

Hanford 
Resource Category Capping Outfall 

Area 
Area 

CR Total 
Site Area 

(sq m) Capping 
(sq m) 

(sq m) (sq m) 
(sq m) 

Geological Formation (area) 

Qa 8,593 18,287 26,880 13,066,224 0.2% 35,229,739 
Qds 0 491,578 0.0% 395,583,359 
Ofg(3-4u) 2,925 9,926 12,851 548,724 2.3% 283,845,156 
WTR 574 939 1,513 28,163,721 0.0% 28,185,411 
MVl(sp) 0 7,296,136 
Oda 0 441,550 0.0% 16,259,644 
Qfs4 0 346,964 
MV(sem) 0 8,635,453 
OLS 0 581,416 0.0% 1,431,924 
OD 0 1,265 0.0% 1,264 
MV(WFS) 0 1,057,772 
MV(gn2) 0 1,232,366 
QL 0 5,689,564 
Oaf 0 60,989 
Qfs 0 542 
Qfs3 0 49,579,275 
Qfg 0 339,148 0.0% 1,420,756 
Qfg(3) 0 5,383,077 
Qfg(1) 0 275,460 
Qplg 0 4,536,379 
PLMc 0 91 ,972 0.0% 227,268 
PLMcg 0 157,931 0.0% 157,924 
MVse 0 657,418 
MVsa 0 115,418 
MVsu 0 1,685,630 
MVwpr 0 683,570 
MVwr 0 427,399 
MC 0 409,989 
QFS(3-4u) 0 367,446 0.0% 722,253 

Soils (area) 

Rupert Sand/Quincy Sand 0 1,186,117 0.0% 363,240,560 
Burbank Loamy Sand 0 86,813 0.0% 214,108,292 
Ephrata Sandy Loam 1,009 2,184 3,193 176,951 1.8% 98,218,531 
Ephrata Stony Loam 9,964 20,582 30,546 859,359 3.6% 19,465,389 
Pasco Silt Loam 0 39,602 0.0% 1,779,706 
Riverwash 443 1,788 2,231 1,962,698 0.1% 4,858,130 
Kiona Silt Loam 0 18,513,547 
Dune Sand 0 2,917 0.0% 21,880,836 
Esquatzel Silt Loam 0 8,719,415 
Hezel Sand . Q 25,989,076 
Koehler Sand 0 2,180,754 
Ritzville Silt Loam 0 4,534,034 
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Impact/ 
Hanford 

Area 

0.1% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 
0.0% 
0.0% 
0.2% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
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Table H-27. Restricted Future Land-Use Altemati.ve (capping) for 
the Columbia River Geographic Area. (4 sheets) 

Trample 
Total - Outfall Zone. for 

Impact 
CR Total 

Impact/ 
Resource Category Capping Outfall 

Area 
Area 

CR Total 
(sq m), Capping 

(sq m) 
(sq m) 

(sq m) 

Warden Silt Loam 0 

Vegetation (area) 

Shrub Steppe on slopes 0 
Shrub Steppe on CR Plain 953 2,515 3,468 
Cheatgrass 1,529 3,294 4,823 
Abandoned 443 1,616 2,059 
Disturbed/Facilities 9,164 19,244 28,408 
Water 0 
Recovering SS on CR 0 
Riparian 0 
Sand 0 
Bunchgrasses 0 
Hopsage/Greasewoocf 0 
Agriculture 0 
Basalt 0 

Wetlands (area) 

u 11 ,043 25,196 36,239 8,899,449 0.4% 
L1OWHH 425 777 1,202 34,243,755 0.0% 
PEM1CX 0 
POWFX 0 
POWHX 620 697 1,317 
POWFH . . 0 55,455 0.0% 
PEM1C 0 
PEM1CH 0 214,931 0.0% 
PEMIFH 0 66,320 0.0% 
POWH 0 13,541 0.0% 
L1OWH 0 
L1UBFH 0 14,920 0.0% 
L2RSAH 0 
L2UBFH 0 44,561 0.0% 
L2UBFX 0 
L2UBGH 0 
L2UBKFH 0 23,625 0.0% 
L2USAH 0 120,501 0.0% 
L2USCH 0 507,263 0.0% 
PEM1F 0 
PFO1A 0 
POWF 0 4,408 0.0% 
POWHH 0 32,985 0.0% 
PSS/EM1CH 0 7,705 0.0% 
PSS/EM1FH 0 1,562 0.0% 
PUBF 0 

Draft H-65 

Hanford Impact/ 
Site Area Hanford 

(sq m) Area 

15,743,723 0.0% 
- I 

2,767,252 0.0% 
257,145,256 0.0% 

82,214,075 0.0% 
40,667,290 0.0% 
41,824,676 0.1% 
31,368,419 0.0% 

344,935,542 0.0% 
8,530,755 0.0% 

28,590,486 0.0% 
1,385,293 0.0% 

749,243 0.0% 
129,892 0.0% 

8,522,582 0.0% 

814,429,104 0.0% 
34,602,769 0.0% 

3,912 0.0% 
134,387 0.0% 
27,099 4.9% 
57,092 0.0% 
81,960 0.0% 

400,097 0.0% 
101,001 0.0% 
61,838 0.0% 

233,974 0.0% 
21 ,351 0.0% 
73,873 0.0% 
56,490 0.0% 

133,861 0.0% 
20,365 0.0% 
23,625 0.0% 

120,501 0.0% 
507,263 0.0% 

1,975 0.0% 
4,599 0.0% 

16,054 0.0% 
55,151 0.0% 

7,711 0.0% 
1,563 0.0% 

54,121 0.0% 
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Table H-27. Restricted Future Land-Use Alternative (capping) for 
the Columbia River Geographic Area. (4 sheets) 

Trample Total 
Outfall Zone for 

Impact 
CRTotal 

Impact/ 
Resource Category Capping Outfall 

Area 
Area 

CR Total 
(sq m) Capping 

(sq m) 
(sq m) 

(sq m) 

Habitat (area) 

Riparian 12,071 26,519 38,590 7,745,172 0.5% 
River 19 149 168 35,381,256 0.0% 
Cheatgrass/Tumblemustard 0 136 0.0% 
Sagebrush/Sandberg's Bluegrass 0 
Sagebrush-Bitterbrush/Sandberg's 0 
Dunes 0 
Sagebrush/Bluebunch Wheatgrass 0 
Bluebunch Wheatgrass 0 
Hopsage 0 
Hopsage/Sagebrush 0 
Thymeleaf Buckwheat 0 

Heritage Data 

Bald Eagle 0 2 0.0% 

Swainson's Hawk 0 
Great Blue Heron 0 2 0.0% 
Ferruginous Hawk 0 
Great Egret 0 
Prairie Falcon 0 
Common Loon 0 1 0.0% 
Long-Billed Cur1ew 0 
American White Pelican 0 11 0.0% 
Forster's Tern· 0 

Priority Habitat & Species (Area) 

Waterfowl 315 610 925 16,31 8,628 0.0% 
Bald Eagle 0 375,049 0.0% 
American White Pelican 0 463,000 0.0% 
Looaerhead Shrike 0 

Hawks 

Active Ferr. Nests 0 
Historic Ferr. Nests 0 
Swainson's Nest 0 1 0.0% 

Eagles 

Frequently used communal roost 0 1 0.0% 
Frequently used perch trees 0 2 0.0% 
Infrequently used roost/perches 1 1 1 100.0% 
Frequently used ground perches 0 54 0.0% 
lnfreauently used ground perches 0 35 0.0% 

Shrike 
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Hanford Impact/ 
Site Area Hanford 

(sq m) Area 

41 ,135,033 0.1% 
36,018,639 0.0% 

121,991,909 0.0% 
314,625,100 0.0% 
209,426,250 0.0% 

72,684,375 0.0% 
20,086,650 0.0% 

2,856,928 0.0% 
1,438,324 0.0% 

29,730,820 0.0% 
2,140,960 0.0% 

14 0.0% 

37 0.0% 
3 0.0% 

13 0.0% 
1 0.0% 
5 0.0% 
1 0.0% 
2 0.0% 

11 0.0% 
1 0.0% 

16,605,001 0.0% 
707,896 0.0% 
470,936 0.0% 

20,265,341 0.0% 

10 0.0% 
1 0.0% 

14 0.0% 

3 0.0% 
8 0.0% 

42 2.4% 
60 0.0% 
48 0.0% 
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Table H-27. Restricted Future Land-Use Alternanve (capping) for 
the Columbia River Geographic Area. (4 sheets) 

Trample 
Total 

Outfall Zone for 
Impact 

CR Total 
Impact/ 

Resource Category Capping Outfall 
Area 

Area 
CRTotal 

(sq m) Capping 
(sq m) 

(sq m) 
(sq m) 

Number 0 

Refuge (area) 

McNary National Wildlife 0 224 0.0% 

Elk 

Area 0 
,, 

Archaeological Site 

Point data 0 33 0 .0% 
Area data 0 44,856 0.0% 
Linear data 0 

Draft H-67 

Hanford Impact/ 
Site Area Hanford 

(sq m) Area 

244 0.0% 

1,907,126 0.0% 

3,483 0.0% 

462 0.0% 
2,233,952 0.0% 

100,479 0.0% 
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Table H-28. Unrestricted Future Land-Use Alternative (full excavation) for 
Trench along the Columbia River Geographic Area. (4 sheets) 

Total 
. Hanford Impact/ f.,L• Trench Impact 

Resource Category 
(sq m) Area 

Site Area Hanford 
(sq m) Area 

I ,. ;,. Isam\ 

Geological Formation (area) 

Qa 1,168,181 1,168,181 35,229,739 3.32% 
Qds 157,877 157,877 395,583,359 0.04% 
Qfg(3-4u) 240,562 240,562 283,845, 156 0.08% 
WTR 23,374 23,374 28,185,411 0.08% 
MVl(sp) 0 7,296,136 0.00% 
Oda 0 16,259,644 0.00% 
Qfs4 0 346,964 0.00% 
MV(sem) 0 8,635,453 0.00% 
QLS 0 1,431,924 0.00% 
OD 0 1,264 0.00% 
MV(WFS) 0 1,057,772 0.00% 
MV(gn2) 0 1,232,366 0.00% 
Ql 0 5,689,564 0.00% 
Oaf 0 60,989 0.00% 
Qfs 0 542 0.00% 
Qfs3 0 49,579,275 0.00% 
Qfg 0 1,420,756 0.00% 
Qfg(3) 0 5,383,077 0.00% 
Qfg(1) 0 275,460 0.00% 
Qplg 0 4,536,379 0.00% 
PLMc 0 227,268 0.00% 
PlMcg 0 157,924 0.00% 
MVse 0 657,418 0.00% 
MVsa 0 115,418 0.00% 
MVsu 0 1,685,630 0.00% 
MVwpr 0 683,570 0.00% 
MVwr 0 427,399 0.00% 
MC 0 409,989 0.00% 
QFS(3-4u) 0 722,253 0.00% 

Soils (area) 

Rupert Sand/Quincy Sand 327,743 327,743 363,240,560 0.09% 
Burbank loamy Sand 215,407 215,407 214,108,292 0.10% 
Ephrata Sandy Loam 91 ,541 91 ,541 98,218,531 0.09% 
Ephrata Stony Loam 596,048 596,048 19,465,389 3.06% 
Pasco Silt Loam 0 1,779,706 0.00% 
Riverwash 221 ,116 221 ,116 4,858,130 4.55% 
Kiona Silt Loam 0 18,513,547 0.00% 
Dune Sand 0 21 ,880,836 0.00% 
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Draft 

Table H-28. Unrestricted Future Land-Use Alternative (full excavation) for 
Trench along the Columbia River Geographic Area. (4 sheets) 

Total 
Hanford Impact/ 

Trench Impact 
Resource Category 

(sq m) Area 
Site Area Hanford 

tsa m\ 
(sq m) Area 

Esquatzel Silt Loam 0 8,719,415 0.00% 
Hezel Sand 0 25,989,076 0.00% 
Koehler Sand 0 2,180,754 0.00% 
Ritzville Silt Loam 0 4,534,034 0.00% 
Warden Silt Loam 0 15,743,723 0.00% 

Vegetation (area) 

Shrub Steppe on slopes 0 2,767,252 0.00% 
Shrub Steppe on CR Plain .364,248 364,248 257,145,256 0.14% 
Cheatgrass 426,357 426,357 82,214,075 0.52% 
Abandoned 156,444 156,444 40,667,290 0.38% 
Disturbed/Facilities 467,513 467,513 41 ,824,676 1.12% 
Water 43,200 43,200. 31,368,419 0.14% 
Recovering SS on CR 0 344,935,542 0.00% 
Riparian 113,068 113,068 8,530,755 1.33% 
Sand 19,165 19,165 28,590,486 0.07% 
Bunchgrasses 0 1,385,293 0.00% 
Hopsage/Greasewood 0 749,243 0.00% 
Agriculture 0 129,892 0.00% 
Basalt 0 8,522,582 0.00% 

Wetlands (area) 

u 1,497,180 1,497,180 814,429,104 0.18% 
L1OWHH 56,748 56,748 34,602,769 0.16% 
PEM1CX 0 3,912 0.00% 
POWFX 0 134,387 0.00% 
POWHX 1,463 1,463 27,099 5.40% 
POWFH 0 57,092 0.00% 
PEM1C 0 81 ,960 0.00% 
PEM1CH 18,367 18,367 400,097 4.59% 
PEMIFH 0 101,001 0.00% 
POWH 16,220 16,220 61,838 26.23% 
L1OWH 0 233,974 0.00% 
L1UBFH 0 21,351 0.00% 
L2RSAH 0 73,873 0.00% 
L2UBFH 0 56,490 0.00% 
L2UBFX 0 133,861 0.00% 
L2UBGH 0 20,365 0.00% 
L2UBKFH 0 23,625 0.00% 
L2USAH 0 120,501 0.00% 
L2USCH 0 507,263 0.00% 
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Table H-28. Unrestricted Future Land-Use Alternative (full excavation) for 
Trench al.ong the Columbia River Geographic Area. (4 sheets) 

Total 
Hanford Impact/ 

Trench Impact 
Resource Category ·· .. :; (sq m) Area 

Site Area Hanford 

Isam) 
(sq m) Area 

PEM1F 0 1,975 0.00% 
PFO1A 0 4,599 0.00% 
POWF 0 16,054 0.00% 
POWHH 0 55,151 0.00% 
PSS/EM1CH 0 7,711 0.00% 
PSS/EM1FH 0 1,563 0.00% 
PUBF 0 54,121 0.00% 

Habitat (area) 

Riparian 1,530,050 1,530,050 41,135,033 3.72% 
River 58,661 58,661 36,018,639 0.16% 
Cheatgrass/Tumblemustard 1,285 1,285 121,991 ,909 0.00% 
Sagebrush/Sandberg's Bluegrass 0 314,625,100 0.00% 
Sagebrush-Bitterbrush/Sandberg's 0 209,426,250 0.00% 
Dunes 0 72,684,375 0.00% 
Sagebrush/Bluebunch Wheatgrass 0 20,086,650 0.00% 
Bluebunch Wheatgrass 0 2,856,928 0.00% 
Hopsage 0 1,438,324 0.00% 
Hopsage/Sagebrush 0 29,730,820 0.00% 
Thymeleaf Buckwheat 0 2,140,960 0.00% 

Heritage Data 

Bald Eagle 2 2 14 14.29% 
Swainson's Hawk 0 37 0.00% 
Great Blue Heron 0 3 0.00% 
Ferruginous Hawk 0 13 0.00% 
Great Egret 0 1 0.00% 
Prairie Falcon 0 5 0.00% 
Common Loon 0 1 0.00% 
Long-Billed Curlew 0 2 0.00% 
American White Pelican 0 11 0.00% 
Forster's Tern 0 1 0.00% 

Priority Habitat & Species (Area) 

Waterfowl 135,270 135,270 16,605,001 0.81% 
Bald Eagle 79,085 79,085 707,896 11 .17% 
American White Pelican 6,884 6,884 470,936 1.46% 
Loggerhead Shrike 0 20,265,341 0.00% 

Hawks 

Active Ferr. Nests 0 10 0.00% 
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Table H-28. Unrestricted Future La,nd-Use Alternative (full excavation) for 
Trench along the Columbia River Geographic Area. (4 sheets) 

I: Total 
Hanford Impact/ 

Trench Impact 
Resource Category 

(sq m) Area 
Site Area Hanford 

(sq m) Area 
Isam\ 

Historic Ferr. Nests 0 1 0.00% 
Swainson's Nest 0 14 0.00% 

Eagles 

Frequently used communal roost 0 3 0.00% 
Frequently used perch trees 2 2 8 25.00% 
Infrequently used roosUperches , 2 2 42 4.76% 
Frequently used ground perches 2 2 60 3.33% 
lnfreouently used ground perches 3 3 48 6.25% 

Shrike 

Number 0 244 0.00% 

Refuge (area) 

Saddle Mountain/Wahluke 0 1,907,126 0.00% 

Elk 

Area 0 3,483 0.00% 

Archaeological Site 

Point data 13 13 462 2.81% 
Area data 21 ,598 21 ,598 2,233,952 0.97% 
Linear data 66 66 100,479 0.07% 
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1 Table H-29. No-Action Alternative for the Reactors on the River Geographic Area. (4 sheets) 

No Action RR Total 
Impact/ 

Hanford Impact/ 
Resource Category Impact Area Area 

RR Total 
Site Area · Hanford 

.··· (sa m) (sa m) (sam) Area 

Geological Formation (area) 

Qa 37,160 4,993,954 0.7% 35,229,739 0.1% 
Qds 106,756 10,646,686 1.0% 395,583,359 0.0% 
Qfg(3-4u) 720,361 51 ,569,600 1.4% 283,845,156 0.3% 
WTR 8,251 86,153 9.6% 28,185,411 0.0% 
MVl(sp) 13,079 0.0% 7,296,136 0.0% 
Qda 234,576 0.0% 16,259,644 0.0% 
Qfs4 247,347 0.0% 346,964 0.0% 
MV(sem) 53,938 0.0% 8,635,453 0.0% 
QLS 1,431 ,924 0.0% 
QD 1,264 0.0% 
MV(WFS) 1,057,772 0.0% 
MV(gn2) 1,232,366 0.0% 
QL 5,689,564 0.0% 
Qaf 60,989 0.0% 
Qfs 542 0.0% 
Qfs3 49,579,275 0.0% 
Qfg 1,420,756 0.0% 
Qfg(3) 5,383,077 0.0% 
Qfg(1) 275,460 0.0% 
Qplg 4,536,379 0.0% 
PLMc 227,268 0.0% 
PLMcg 157,924 0.0% 
MVse 657,418 0.0% 
MVsa 115,418 0.0% 
MVsu · 1,685,630 0.0% 
MVwpr 683,570 0.0% 
MVwr 427,399 0.0% 
MC 409,989 0.0% 
QFS(3-4u) 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 167,012 13,651 ,966 1.2% 363,240,560 0.0% 
Burbank Loamy Sand 152,351 22,563,234 0.7% 214,108,292 0.1% 
Ephrata Sandy Loam 215,234 15,448,088 1.4% 98,218,531 0.2% 
Ephrata Stony Loam 297,145 15,235,439 2.0% 19,465,389 1.5% 
Pasco Silt Loam 1,503 754,935 0.2% 1,779,706 0.1% 
Riverwash 31 ,244 1,623,551 1.9% 4,858,130 0.6% 
Kiana Silt Loam 348,503 0.0% 18,513,547 0.0% 
Dune Sand 21,880,836 0.0% 
Esquatzel Silt Loam 8,719,415 0.0% 
HezelSand 25,989,076 0.0% 
Koehler Sand 2,180,754 0.0% 
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1 Table H-29. No-Action Alternative for the Reactors on the Ri.ver Geographic Area. (4 sheets) 

No Action RR Total 
Impact/ 

Hanford Impact/ 
Resource Category Impact Area Area Site Area Hanford 

(sa m) (sa m) 
RR Total 

(sa m) Area 
Ritzville Silt Loam 4,534,034 0.U"/o 
Warden Silt Loam 15,743,723 0.0% 

Vegetation (area) 

Shrub Steppe on slopes 0 2,767,252 0.0% 
Shrub Steppe on CR Plain 30,000 20,864,025 0.1% 257 I 145,256 0.0% 
Cheatgrass 10,292 13,547,230 0.1% 82,214,075 0.0% 
Abandoned 20,223 16,999,201 0.1% 40,667,290 0.0% 
Disturbed/Facilities 810,153 11,042,645 7.3% 41,824,676 1.9% 
Water 1,863 250,786 0.7% 31,368,419 0.0% 
Recovering SS on CR 4,285,454 0.0% 344,935,542 0.0% 
Riparian 502,496 0.0% 8,530,755 0.0% 
Sand 353,495 0.0% 28,590,486 0.0% 
Bunchgrasses 1,385,293 0.0% 
Hopsage/Greasewood 749,243 0.0% 
Agriculture 129,892 0.0% 
Basalt 8,522,582 0.0% 

Wetlands (area) 

u 861 ,992 67,618,511 1.3% 814,429,104 0.1% 
L1OWHH 4,361 81,601 5.3% 34,602,769 0.0% 
PEM1CX 3,912 3,912 100.0% 3,912 100.0% 
POWFX 617 22,020 2.8% 134,387 0.5% 
POWHX 1,647 20,196 8.2% 27,099 6.1% 
POWFH 1,663 0.0% 57,092 0.0% 
PEM1C. . 22,310 0.0% 81 ,960 0.0% 
PEM1CH 55,572 0.0% 400,097 0.0% 
PEMIFH 3,327 · 0.0% 101 ,001 0.0% 
POWH 16,220 0.0% 61 ,838 0.0% 
L1OWH 233,974 0.0% 
L1UBFH 21,351 0.0% 
L2RSAH 73,873 0.0% 
L2UBFH 56,490 0.0% 
L2UBFX 133,861 0.0% 
L2UBGH 20,365 0.0% 
L2UBKFH 23,625 0.0% 
L2USAH 120,501 0.0% 
L2USCH 507,263 0.0% 
PEM1F 1,975 0.0% 
PFO1A 4,599 0.0% 
POWF 16,054 0.0% 
POWHH 55,151 0.0% 
PSS/EM1CH 7,711 0.0% 
PSS/EM1FH 1,563 0.0% 
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1 Table H-29. No-Action Alternative for the Reactors on the River Geographic Area. (4 sheets) 

No Action RR Total 
Impact/ Hanford lmpacu 

'Resource Category Impact Area Area Site Area Hanford 
(so m) -,sa m) 

RR Total (so m) Area 
PUBF 54,121 0.0% 

Habitat {area) 

Riparian 379,187 9,757,126 3.9% 41,135,033 0.9% 
River 5,711 186,624 3.1% 36,018,639 0.0% 
Cheatgrass/Tumblemustard 400,175 43,758,990 0.9% 121 ,991,909 0.3% 
Sagebrush/Sandberg's Bluegrass 87,456 7,946,441 1.1% 314,625,100 0.0% 
Sagebrush-Bitterbrush/Sandberg's 5,039,439 0.0% 209,426,250 0.0% 
Dunes 1,157,205 0.0% 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 20,086,650 0.0% 
Bluebunch Wheatgrass 2,856,928 0.0% 
Hopsage 1,438,324 0.0% 
Hopsage/Sagebrush 29,730,820 0.0% 
Thymeleaf Buckwheat 2,140,960 0.0% 

Heritage Data 

Bald Eagle 5 0.0% 14 0.0% 
Swainson's Hawk 6 0.0% 37 0.0% 
Great Blue Heron 3 0.0% 
Ferruginous Hawk 13 0.0% 
Great Egret 1 0.0% 
Prairie Falcon 5 0.0% 
Common Loon 1 0.0% 
Long-Billed Curlew 2 0.0% 
American White Pelican 11 0.0% 
Forster's Tern 1 0.0% 

Priority Habitat & Species {Area) 

Waterfowl 128 222,786 0.1 % 16,605,001 0.0% 
Bald Eagle 257,513 0.0% 707,896 0.0% 
American White Pelican 6,264 0.0% 470,936 0.0% 
Loaoerhead Shrike 20,265,341 0.0% 

Hawks 

Active Ferr. Nests 10 0.0% 
Historic Ferr. Nests 1 0.0% 
Swainson's Nest 3 0.0% 14 0.0% 

Eagles 

Frequently used communal roost 2 0.0% 3 0.0% 
Frequently used perch trees 5 0.0% 8 0.0% 
Infrequently used roosUperches 19 0.0% 42 0.0% 
Frequently used ground perches 6 0.0% 60 0.0% 
Infrequently used ground perches 1 6 16.7% 48 2.1% 
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1 Table H-29. No-Action Alternative for the Reactors on the River Geographic Area. (4 sheets) 

No Action RR Total 
Impact/ 

Hanford Impact/ 
IL Resource Category Impact Area Area Site Area Hanford 

(sa m) lsa m) RR Total lsa m) Area ;;;., 
" 

Shrike 

Number 10 0.0% 244 0.0% 

Refuge (area) 

McNary National Wildlife 1,907,126 0.0% 

Elk 

Area 3,483 0.0% 

Archaeological Site 

Point data 1 92 1.1% 462 0.2% 
Area data 2,896 204,669 1.4% 2,233,952 0.1% 
Linear data 62 21,423 0.3% 100,479 0.1% 
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Trample 
Fu~ Trample Effluent Zone for Ht4ul 

Wells (sq 
Total l(llpact 

RR Total Area Impact/ RR Hanford Site 
Impact/ 

Resource Category Excavation Zone Line$ Effluent Roads (sq Area Hanford 
(sqm) (sq m) (sq m) Lines m) m) 

(sqm) 
(sq m) Total Area (sq m) 

Area 
(sq m) 

Geological Formation (area) 

Qa 74,383 81 ,452 18,912 18,978 193,725 4,993,954 3.9% 35,229,739 0.5% 
Qds 180,307 125,740 48,859 34,678 1,783 391 ,367 10,646,686 3.7% 395,583,359 0.1% 
Qfg(Hu) 1,198,039 706,307 428,275 188,768 519,446 3,040,835 51,569,600 5.9% 283,845,156 1.1% -
WTR 10,918 9,352 2,970 5,994 29,234 86 ,153 33.9% 28, 185,• 11 0.1% --
MVl(sp) 0 13,079 0.0% 7,296,136 0.0% 
Qda 0 234,576 0.0% 16,259,644 0.0% --
Qfs4 0 247,347 0.0% 346,964 0.0% 
MV(sem) 0 53,938 0.0% 8,635,453 0.0% -----
QLS 0 1,431,924 0.0% -- - - ---
QD 0 1,264 0.0% -- -
MV(WFS) 0 1,057,772 0.0% 
MV(gn2) 0 1,232,366 0.0% ·--
QL 0 5,689,564 0.0% ---
Qaf 0 60,989 0.0% -- -· -- -• 

Qfs 0 542 0.0% --- ---
Qfs3 0 49,579,275 0.0% -
Qfg 0 1,420,756 0.0% --- - -
Qfg(3) 0 5,383,077 0.0% 

- --
Qfg(1) 0 275,460 0.0% 

---
Qplg 0 4,536,379 0.0% 
PLMc 0 227,268 0.0% 

- --
PLMcg 0 157,924 0.0% -- -- --•-- -
MVse 0 657,418 0.0% ----
MVsa 0 115,418 0.0% 
MVsu 0 1,685,630 0.0% --
MVwpr 0 683,570 0.0% 

MVwr 0 427,399 0.0% ,___ 
0 409,989 0.0% ~ ------ -- --

QFS(3-4u) 0 722,253 0.0% 

Soils (area) 



N....,. 

Trample 
FuU Tr11mple ~ffluent Zone fQr Haul 

Wells (sq 
Total Impact 

lmpad/ RR 
Impact/ 

Resource Category Excavation Zone Lines Effluent Roads (sq Area RR Total Area Hanford Site 
Hanford 

(sq m) (sq m) (sq m) - Lines m) m) 
(sqm) 

(sq m) Total Area (sq m) Area 
(sq :m) .. 

Rupert Sand/Quincy Sand 264,525 141,141 123,602 40,989 61,012 631 ,269 13,651,966 4.6% 363,240,560 0.2% 
Burbank Loamy Sand 253,041 196,524 68,657 35,049 109,596 662,867 22,563,234 2.9% 214,108,292 0.3% 
Ephrata Sandy Loam 308,584 183,406 59,996 26,592 157,349 735,927 15,448,088 4.8% 98,218,531 0.7% 
Ephrata Stony Loam 575,824 362,846 232,014 126,665 193,248 1,490,597 15,235,439 9.8% 19,465,389 7.7% 

g 
~ 

~ 
Pasco Silt Loam 2,711 5,410 8,121 754,935 1.1% 1,779,706 0.5% 
Riverwash 46,782 25,051 11 ,738 83,571 1,623,551 5.1% 4,858,130 1.7% 

~ s.~ 
" <...I;) 

Kiona Silt Loam 0 348,503 0.0% 18,513,547 0.0% ----
Dune Sand 0 21 ,880,836 0.0% 
Esquatzel Silt Loam 0 8,719,415 0.0% 

Hezel Sand 0 25,989,076 0.0% 

Koehler Sand 0 2,180,754 0.0% 

Ritzville Silt Loam 0 4,534,034 0.0% 

Warden Silt Loam 0 - 15,743,723 0.0% 

Vegetation (area) 

Shrub Steppe on slopes 0 0 0 0 0 0 2,767,252 0.0% 
Shrub Steppe on CR Plain 46,093 44,699 42,268 13,526 138,442 285,028 20,864,025 1.4% 257,145,256 0.1% 
Cheatgrass 35,858 49,097 4,246 5,602 15,739 110,542 13,547,230 0.8% 82,214,075 0.1% 
Abandoned 45,184 58,881 60,228 15,369 52,614 232,276 16,999,201 1.4% 40,667,290 0.6% -

388,713 25.5% 6.7% Disturbed/Facilities 1,330,830 760,837 177,552 161 ,413 2,819,345 11 ,042,645 41 ,824,676 

Water 5,682 9,333 3,552 6,361 24,928 250,786 9.9% 31,368,419 0.1% 
Recovering SS on CR 11 ,378 11 ,378 4,285,454 0.3% 344,935,542 0.0% - -----

0 502,496 0.0% 8,530,755 0.0% Riparian -
0 353,495 0.0% 28,590,486 0.0% Sand ----- -
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t ~ 
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0 1,385,293 0.0% Bunchgrasses - ---
0 749,243 0.0% Hopsage/Greasewood --
0 129,892 0.0% Agriculture 

Basalt 0 8,522,582 0.0% 

~'? s. :::: 
~ ~ 
~£ 

Wetlands (area) "= 
t. 

u 1,446,925 907,720 493,091 238,403 521 ,229 3,607,368 67,618,511 5.3% 814,429,104 0.4% 
- - - ----

9,152 14,225 5,395 8,987 37 ,759 81,601 46.3% 34,602,769 0.1% L1OWHH ·-- -- -
3,912 3,912 3,912 100.0% 3,912 100.0% PEM1CX -·----
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::s -~ ., 



N..,.. 

Trample 
FuU Trample Effluent Zone to~ Haul 'rotlll lmpad Impact/ 

Resource Category Excavation Zone Lines Effluent Roads (sq 
Wells (sq Area RR Total Area Impact/ RR Hanford Site 

Hanford 
(sqm) (sq m) (sq m) Lines m) 

m) 
(sq m) 

(sq m) Total Area (sq m) 
Area 

(sq ni) 

POWFX 1,536 342 1,878 22,020 8.5% 134,387 1.4% 
POWHX 2,123 299 539 1,049 4,010 20,196 19.9% 27,099 14.8% 
POWFH 0 1,663 0.0% 57,092 0.0% 
PEM1C 0 22,310 0.0% 81,960 0.0% -
PEM1CH 0 55,572 0.0% 400,097 0.0% 
PEMIFH 0 3,327 0.0% 101,001 0.0% 
POWH 0 16,220 0.0% 61,838 0.0% -
L1OWH 0 233,974 0.0% 
L1UBFH 0 21,351 0.0% 
L2RSAH 0 73,873 0.0% --~-
L2UBFH 0 56,490 0.0% 

·- -·--
L2UBFX 0 133,861 0.0% -----
L2UBGH 0 20,365 0.0% 
L2UBKFH 0 23,625 0.0% -
L2USAH 0 120,501 0.0% - - -
L2USCH 0 507,263 0.0% -----------
PEM1F 0 1,975 0.0% 
----·---·- ----

PFO1A 0 4,599 0.0% --- ---
POWF 0 16,054 0.0% ------- -·-· ----
POWHH 0 55,151 0.0% - --- ---
PSS~EM1CH 0 7,711 0.0% 

PSS/EM1FH 0 1,563 0.0% -- --- -
PUBF 0 54,121 0.0% 

Habitat (area) 

Riparian 669,133 385,166 200,154 123,841 27,908 1,406,202 9,757,126 14.4% 41,135,033 3.4% 
-·- ----- ------

River 9,490 12,731 4,869 8,413 35,503 186,624 19.0% 36,018,639 0.1% 
----- - -

Cheatgrass/Tumblemustard 634,285 434,191 276,157 100,218 443,347 1,888,198 43,758,990 4.3% 121,991,909 1.5% 
--· 

Sagebrush/Sandberg's Bluegrass 669 17,851 15,961 29,930 64,411 7,946,441 0.8% 314,625,100 0.0% 
--

_ Sagebrush-Bitterbrush/Sandberg's 150,740 90,144 20,029 260,913 5,039,439 5.2% 209,426,250 0.1% 

Dunes 0 1,157,205 0.0% 72,684,375 0.0% 
- - ---

Sagebrush/Bluebunch W_h~atgr~~s __ 0 20,086,650 0.0% 
---- -

Bluebunch Wheatgras~_ 0 2,856,928 0.0% 
- -- -
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Resource Category 

Hopsage 
Hopsage/Sagebrush 
Thymeleaf Buckwheat 

Heritage Data 

Bald Eagle -
Swainson's Hawk 
Great Blue Heron 
Ferruginous Hawk · 
Great Egret 
Prairie Falcon ·-
Common Loon -
Long-Billed Curlew ---·--
American White Pelican 
Forster's Tern 

·-

Trample 
Full Trample Effluent Zone for Haul 

Wells (sq 
Excavation Zone Lines Effluent Roads (sq 

(sqm) (sq m) (sqm) lines m) 
m) 

(sq m) 

Total Impact 
RR Total Area Impact/ RR Hanford Site 

Area 
(sqm) 

(sq m) Total Area (sq m) 

0 1,438,324 
0 29,730,820 
0 2 ,140,960 
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0 . 13 
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00 
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Resource Category 

Priority Habitat & Species (Area) 

Waterfowl .. 
Bald Eagle 
American White Pelican 
Loggerhead Shrike 

Hawks 

Active Ferr. Nests --
Historic Ferr. Nests 

·-- ----· 
Swainson's Nest 

Eagles 

Frequently used communal roost 
Frequently used perch trees 
Infrequently used !~osUperches 
Frequently used ground perches 
Infrequently used ground perches 

Shrike 

Number 

Refuge (area) 

McNary National Wildlife 

Elk 

Area - -·--- - ·--·-· - -- -

Trample 
Full Trample Effluent Zone for 

Excavation Zone Lines Effluent 
(5q m) (5q m) (5q m) ·line5 

(sq m) 

1,339 3,025 

1 

1 

N,_. 

Haul 
Wells (sq 

Total Impact 
RR Total Area Impact/ RR 

Impact/ 
Roads (5q Area Hanford Site 

Hanford 
m) 

m) 
(5qm) 

(sq m) Total Area (sq m) Area 

4,364 222,786 2.0% 16,605,001 0.0% 
0 257,513 0.0% 707,896 0.0% 
0 6,264 0.0% 470,936 0.0% 
0 20,265,341 0.0% 

0 10 0.0% 
0 1 0.0% 
0 3 0.0% · 14 0.0% 

0 2 0.0% 3 0.0% 
0 5 0.0% 8 0.0% 

3 4 19 21 .1% 42 9.5% 
0 6 0 .0% 60 0.0% 
1 6 16.7% 48 2.1% 

0 10 0 .0% 244 0.0% 

0 1,907,126 ·0.0% 

0 3,483 0.0% 
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... . . e 

.. Trample 
Full Tfllflplt Emu.nt ZQrle f01 1-qtll 

Wel!J(sq 
Total lmP<ICf 

RR T otaJ Area Impact/~ Hanford SHe llflpl!lct/ 
· Resource Category Excavation Zone L'"" Effluent Road• (sq . m) . h'ea (sq m) Total Area (sq m) 

Hanford 
(sq m) (sq m) (sq m) ·Li~s m) (sq m) Area 

(Sq m) 

Archaeological Site g -Point data 0 92 0.0% 462 0.0% 
Area data 27,765 77 405 28,247 204,669 13.8% 2,233,952 1.3% 
Linear data 79 216 225 60 106 686 21 ,423 3.2% 100,479 0.7% 
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Trample 
Total . Partial Trample Effluont Zone for Jiaul w,11, (sq lrnP~ ... 

R~ Total 
Impact/ 

Himford Impact/ 
Resource Category Excavation ZC>nf Linea (sq Effluent Roads ·Area ... Site Area Hanford 

(sq m) (sq rn> m) l,.ines (sq rn> m) Are;i 
(sq m) 

RR Total 
(sq m) Area 

(sq m) 
(sq m) 

Geological Formation (area) 

Qa 60,931 61 ,814 18,912 18,978 160,635 4,993,954 3.2% 35,229,739 0.5% 
Qds 158,820 109,308 48,859 34,678 1,783 353,448 10,646,686 3.3% 395,583,359 0.1% 
Qfg(3-4u) 1,077,909 604,837 428,275 ·188,768 519,446 2,819,235 51 ,569,600 5.5% 283,845,156 1.0% 
WTR 10,918 9,116 2,970 5,994 28,998 86,153 33.7% 28,185,411 0.1% 
MVl(sp) 0 13,079 0.0% 7,296,136 0.0% 
Qda 0 234,576 0.0% 16,259,644 0.0% 
Qfs4 0 247,347 0.0% 346,964 0.0% 
MV(sem) 0 53,938 0.0% 8,635,453 0.0% 
QLS 0 1,431 ,924 0.0% 
QD 0 1,264 0.0% 
MV(WFS) 0 1,057,772 0.0% 
MV(gn2) 0 v 1,232,366 0.0% 
QL 0 5,689,564 0.0% 
Qaf 0 60,989 0.0% 
Qfs 0 542 0.0% 

Qfs3 0 49,579,275 0.0% 

Qfg 0 1,420,756 0.0% 
Qfg(3) 0 5,383;077 0.0% 
Qfg(1) 0 275,460 0.0% 
Qplg 0 4,536,379 0.0% 
PLMc 0 227,268 0.0% 
PLMcg 0 157,924 0.0% 

MVse 0 657,418 0.0% 

MVaa 0 115,418 0.0% 

MVau 0 1,685,630 0.0% 

MVwpr 0 683,570 0.0% 

MVwr 0 427,399 0.0% 

MC 0 409,989 0.0% 

QFS(3-4u) 0 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 234,664 118,805 123,602 40,989 61 ,012 579,072 13,651,966 4.2% 363,240,560 0.2% 

Burbank Loamy Sand 232,773 181,178 68,657 35,049 109,596 627,253 22,563,234 2.8% 214,108,292 0.3% 

Ephrata Sandy Loam 280,785 1,434 59,996 26,592 157,349 526,156 15,448,088 3.4% 98,218,531 0.5% 

Ephrata Stony Loam 507,093 286,609 232,014 126,665 193,248 1,345,629 15,235,439 8.8% 19,465,389 6.9% 

Pasco Silt Loam 2,711 5,410 8,121 754,935 1.1% 1,779,706 0.5% 
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Resource Category 

Riverwash 

Kiona Silt Loam 

Dune Sand 

Esquatzel Silt Loam 

Hezel Sand 

Koehler Sand 

Ritzville Silt Loam 

Warden Silt Loam 

Vegetation (area) 

Shrub Steppe on slopes 
Shrub Steppe on CR Plain 
Cheatgrass 
Abandoned 
Disturbed/Facilities 
Water 
Recovering SS on CR 
Riparian 
Sand 
Bunchgrasses 
Hopsage/Greasewood 
Agriculture 
Basalt 

Wetlands (area) 

u 
L1OWHH 
PEM1CX 
POWFX 
POWHX 
POWFH 
PEM1C 
PEM1CH 
PEMIFH 
POWH 
L1OWH 
L1UBFH 

Partial 
Excav~lion 

(sq rn) 

37,902 

0 
41,955 
25,128 
38,976 

1,199,215 
5,682 

1,292,924 
8,411 
3,912 
1,243 
2,089 

Trample 
Trtmple Effl!J8nt Zone for 

Zo™' Un~, (sq Effluent 
(scj m) . m) .Lines 

(sq m) 

18,121 11 ,738 

0 0 
35,850 42,268 13,526 
32,490 4,246 5,602 
49,451 60,228 15,369 

657,857 388,713 177,552 
9,333 3,552 6,361 

771 ,602 493,091 238,403 
12,276 5,395 8,987 

632 
565 539 1,049 

Haul Total 
RR Total 

we~(sq l!"P'q ... .Roads .. 'rfi> ". · Area Area 
(l\q m) 

(sqm) 
(sq fl1) 

67,761 1,623,551 

0 348,503 

0 

0 

0 

0 

0 

0 

0 0 0 
138,442 272,041 20,864,025 

15,739 83,205 13,547,230 
52,614 216,638 16,999,201 

161,413 2,584,750 11,042,645 
24,928 250,786 

11,378 11 ,378 4,285,454 
0 502,496 
0 353,495 
0 
0 
0 
0 

521 ,229 3,317,249 67,618,511 
35,069 81 ,601 

3,912 3,912 
1,875 22,020 
4,242 20,196 

0 1,663 
0 22,310 
0 55,572 
0 3,327 
0 16,220 
0 
0 

Hanford lmpaf# 
RR'Total 

Site Area 
(sq rn> 

4.2% 4,858,130 
0.0% 18,513,547 

21,880,836 
8,719,415 

25,989,076 

2,180,754 

4,534,034 

15,743,723 

2,767,252 
1.3% 257,145,256 
0.6% 82,214,075 
1.3% 40,667,290 

23.4% 41,824,676 
9.9% 31,368,419 
0.3% 344,935,542 
0.0% 8,530,755 
0.0% 28,590,486 

1,385,293 
749,243 
129,892 

8,522,582 

4.9% 814,429,104 
43.0% 34,602,769 

100.0% 3,912 
8.5% 134,387 

21 .0% 27,099 
0.0% 57,092 
0.0% 81 ,960 
0.0% 400,097 
0.0% 101 ,001 
0.0% 61 ,838 

233,974 
21,351 

.. 

lmpaCV 
Hanford 

Area 

1.4% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 
0.1% 
0.1% 
0.5% 
6.2% 
0.1% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
-0.0% 
0.0% 

0.4% 
0.1% 

100.0% 
1.4% 

15.7% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
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Trample 

.. . ... 

Partial Trample Effluont Zone for Haul T°"I RR Total Hanford Impact/ 
Resource Category Excavatic>n Zone Linea (sq Effluent Roads 

Wel'4 (1.Q Impact 
Area 

Impact/ 
Site Area Hanford 

(sq m) (sq m) m) Lines (sq rn) 
m) Area 

(sq m) 
RR Total 

(sq m) Are;t 
(sq m) (5:qm) 

L2RSAH 0 73,873 0.0% 
L2UBFH 0 56,490 0.0% 
L2UBFX 0 133,861 0.0% 
L2UBGH 0 20,365 0.0% 
L2UBKFH 0 23,625 0.0% 
L2USAH 0 120,501 0.0% 
L2USCH 0 507,263 0.0% 
PEM1F 0 1,975 0.0% 
PFO1A 0 4,599 0.0% 
POWF 0 16,054 0.0% 
POWHH 0 55,151 0.0% 
PSS/EM1CH 0 7,711 0.0% 
PSS/EM1FH 0 1,563 0.0% 
PUBF 0 54,121 0.0% 

Habitat (area) 

Riparian 586,941 291,987 200,154 123,841 27,908 1,230,831 9,757,126 12.6% 41 ,1 35,033 3.0% 
River 8,918 11,434 4,869 8,413 33,634 186,624 18.0% 36,018,639 0.1% 
Cheatgrass/Tumblemustard 578,411 400,140 276,157 100,218 443,347 1,798,273 43,758,990 4.1% 121,991,909 1.5% 
Sagebrush/Sandberg's Bluegrass 669 17,851 15,961 29,930 64,411 7,946,441 0.8% 314,625,100 0.0% 
Sagebrush-Bitterbrush/Sandberg's 134,308 80,846 20,029 235,183 5,039,439 4.7% 209,426,250 0.1% 
Dunes 0 1,157,205 0.0% 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 0 20,086,650 0.'0% 
Bluebunch Wheatgrass 0 2,856,928 0.0% 

-
Hopsage 0 1,438,324 0.0% 
Hopsage/Sagebrush 0 29,730,820 0.0% 
Thymeleaf Buckwheat 0 2,140,960 0.0% 

Heritage Data 

Bald Eagle 0 5 0.0% 14 0.0% 

Swainson's Hawk 0 6 0.0% 37 0.0% 

Great Blue Heron 0 3 0.0% 

Ferruginous Hawk 0 13 0.0% 

Great Egret 0 1 0.0% 

Prairie Falcon 0 5 0.0% 

Common Loon 0 1 0.0% 

Long-Billed Curlew 0 2 0.0% 
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Resource Category 

American White Pelican 
Forster's Tern 

Priority Habitat & Species (Area) 

Waterfowl 
Bald Eagle 
American White Pelican 
Loggerhead Shrike 

Hawks 

Active Ferr. Nests 
Historic Ferr. Nests 
Swainson's Nest 

Eagles 

Frequently used communal roost 
Frequently used perch trees 
Infrequently used roosUperches 
Frequently used ground perches 
Infrequently used ground perches 

Shrike 

Number 

Refuge (area) 

McNary National Wildlife 

Trample 
Partial Trample Effluent Zone for Haul 

Wells (sq 
Excavation Zone Lines (sq Effluent Roads 

(sq m) (sq m) m) Lines (sq m) 
m) 

(sq m) 

1,339 1,985 

1 3 

1 

N,_. 

Total 
Impact 

RR Total 
Impact/ 

Hanford Impact/ 
Area Site Area Hanford 

Area 
(sq m) 

RR Total 
(sq m) Area (sq m) 

0 11 0 .0% 
0 1 0.0% 

3,324 222,786 1.5% 16,605,001 0.0% 
0 257,513 0.0% 707,896 0 .0% 
0 6 ,264 0.0% 470,936 0 .0% 
0 20,265,341 0 .0% 

0 10 0.0% 
0 - 1 0.0% 
0 3 0.0% 14 0.0% 

0 2 0.0% 3 0.0% 
0 5 0.0% 8 0.0% 
4 19 21 .1% 42 9.5% 
0 6 0.0% 60 0.0% 
1 6 16.7% 48 2.1% 

0 10 0.0% 244 0.0% 

0 1,907,126 0.0% 



N,_. 

Trample 
Total 

Partial Trample Effluent Zone for Haul 
Wells (sq Impact 

RR Total 
Impact/ 

Hanford Impact/ 
Resource Category Excavation Zone Lines (sq Effluent Roads Area Site Area Hanford 

(sq m) (sq m) m) Lines (sq m) 
m) Area 

(sq m) 
RR Total 

(sq m) Area 
(sq m) 

(sq m) 

Elk 

Area 0 3,483 0.0% 

Archaeological Site 

Point data 1 1 92 1.1% 462 0.2% 
Area data 27,765 77 405 28,247 204,669 13.8% 2,233,952 1.3% 
Linear data 79 147 225 60 106 617 21 ,423 2.9% 100,479 0.6% 
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----· 
Resqurce Catego,y 

' 

Geological Fonnation (area) 

Qa 
Qda 
Qfg(3-4u) 
WTR 
MVl(sp) 

Qda 
Qfs4 
MV(sem) 
QLS 
QD 
MV(WFS) 
MV(gn2) 
QL 
Qaf 
Qfa 
Qfa3 
Qfg 
Qfg(3) 
Qfg(1) 
Qplg 
PLMc 
PLMcg 
MVse 
MVsa 
MVsu 
MVwpr 

MVwr 
MC 
QFS(3-4u) 

;: 

.. " 

Cappln,g 
(~mf 

67,045 
185,001 

1,121 ,360 
11 ,897 

.. .. ... 

"frafflP!, f;l'lluent Trample Zone ..... . fot'Effluent w•<sq ~Oflt -~ · lines 
R!lldl (sq . m) 

(sqm) (sqm) (sq rri) mi 

49,484 10,544 24,115 
115,478 17,456 35,885 1,783 
588,252 261 ,332 169,502 519,446 

4,634 1,194 1,739 

N..,. 

-----. 

Tola! Impact Hanford Impact/ 
~~ Total Area lmpacU 

-- ~ .. (sq m) RR Total 
SiteAr!NI H~fol'd 

(aqm) (sq m) Area 
. . 

151 ,188 4,993,954 3.0% 35,229,739 0.4% 
355,603 10,646,686 3.3% 395,583,359 0.1% 

2,659,892 51 ,569,600 5.2% 283,845,156 0.9% 
19,464 86,153 22.6% 28,185,411 0.1% 

0 13,079 0.0% 7,296,136 0.0% 
0 234,576 0.0% 16,259,644 0.0% 
0 247,347 0.0% 346,964 0.0% 
0 53,938 0.0% 8,635,453 0.0% 
0 1,431 ,924 0.0% 
0 1,264 0.0% 
0 1,057,772 0.0% 
0 1,232,366 0.0% 
0 5,689,564 0.0% 
0 60,989 0.0% 
0 542 0.0% 
0 49,579,275 0.0% 
0 1,420,756 0.0% 
0 5,383,077 0.0% 
0 275,460 0.0% 
0 4,536,379 0.0% 
0 227,268 0.0% 

0 157,924 0.0% 
0 657,418 -0.0% 
0 115,418 0..0% 

0 1,685,630 0.0% 

g 
'::.-.~ 
~ ~ 
s.~ '° "' ~ o--~ 

~~ 
..,,,,,,,,. 
LJ.' 

s::i "' ....:r::: (') ..., 
tr:-s- ~ 

'."I ::i. '-D 
G,j ~ ,. 
i l .,.......~ 

""'-,,J s. ~ c:, 

"'I --
~~ 

~ [ ~. ~s 
a"' 
'g.~ ... ~ 
(') i:! 
it. . ~ 

0 683,570 0.0% 
0 427,399 0.0% 

0 409,989 0.0% 

0 722,253 0.0% 
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Resouroe Catego,y 

Soils (area) 

Rupert Sand/Quincy Sand 
Burbank Loamy Sand 
Ephrata Sandy Loam 
Ephrata Stony Loam 
Pasoo Silt Loam 

Rivarwash 

Kiona Silt Loam 

Dune Sand 

Esquatzel Silt Loam 

Hezal Sand 

Koehler Sand 

Ritzville Silt Loam 

Warden Silt Loam 

Vegetation (area) 

Shrub Steppe on slopes 
Shrub Steppe on CR Plain 
Cheatgrass 
Abandoned 
Diaturbed/Facilities 
Water 
Recovering SS on CR 
Riparian 
Sand 
Bunchgrasses 
Hopsage/Greasewood 
Agriculture 
Basalt 

·- .. 

c~ 
(sq Ill) 

.. 

. 

247,922 
277,584 
323,483 
477,757 

5,417 

42,007 

0 
53,555 
28,274 
49,024 

1,249,079 
5,369 

·· .. · .. 

Trample Effluent 
Trample Zone 

for Effluent ZOfle Lin.a Lines 
(sq !11) (sq m) 

(sqm) 

116,865 11,392 44,600 
189,313 55,129 29,303 
160,276 3,344 39,640 
264,333 206,710 104,415 

7,071 

13,582 12,840 11,765 

0 
41 ,965 42,174 5,099 
33,761 2,043 2,043 
51 ,962 700 21,188 

624,534 244,157 200,958 
5,627 1,450 1,947 

N.,.. 

··- ...... 
Haul Total Impact Hanford lmpacl/ Web(sq RR Total Area Impact/ Roads (sq 

m) Atta (sq m) RR TQtal Sita Area l'ian!Qrcl 
m) (sqm) (sq m) Area 

. .. -. ··• 

61,012 481 ,791 13,651 ,966 3.5% 363,240,560 0.1% 
109,596 660,925 22,563,234 2.9% 214,108,292 0.3% 
157,349 684,092 15,448,088 4.4% 98,218,531 0.7% 
193,248 1,246,463 15,235,439 8.2% 19,465,389 6.4% 

12,488 754,935 1.7% 1,779,706 0.7% 
80,194 1,623,551 4.9% 4,858,130 1.7% 

0 348,503 0.0% 18,513,547 0.0% 
0 21 ,880,836 0.0% 
0 8,719,415 0.0% 
0 25,989,076 0.0% 
0 2,180,754 0.0% 
0 4,534,034 0.0% 
0 15,743,723 0.0% 

0 0 0 2,767,252 0.0% 
138,442 281 ,235 20,864,025 1.3% 257,145,256 0.1% 

15,739 81,860 13,547,230 0.6% 82,214,075 0.1% 
52,614 175,488 16,999,201 1.0% 40,667,290 0.4% 

161 ,413 2,480,141 11 ,042,645 22.5% 41 ,824,676 5.9% 
14,393 250,786 5.7% 31 ,368,419 0.0% 

11,378 11 ,378 4,285,454 0.3% 344,935,542 0.0% 

• 0 502,496 0.0% 8 ,530,755 --o.0% 

0 353,495 0.0% 28,590,486 0.0% 
0 1,385,293 0.0% 
0 749,243 0.0% 
0 129,892 0.0% 
0 8 ,522,582 0.0% 



Trample Effluent 
Trample Zone 

Haul 
Resour<:41 Category 

~apping Zone Lines 
for Effluent 

Roads (sq 
(sqm) 

(sqm) (sqm) 
Lines 

m) 
(sqm) 

Wetlands (area) 

u 1,368,599 747,900 288,085 222,630 521,229 
L1OWHH 9,149 8,985 2,285 2,881 

PEM1CX 3,912 

POWFX 1,430 448 

POWHX 2,211 517 165 1,229 

POWFH 
PEM1C 
PEM1CH 
PEMIFH 
POWH 
L1OWH 
L1UBFH 
L2RSAH 
L2UBFH 
L2UBFX 
L2UBGH 
L2UBKFH 
L2USAH 
L2USCH 
PEM1F 
PFO1A 
POWF 
POWHH 
PSS/EM1CH 
PSS/EM1FH 
PUBF 

Total Impact 
Wells (sq 

Area 
RR Total Area Impact/ 

m) 
(sqm) 

(sq m) RR Total 

3,148,443 67,618,511 4.7% 
23,300 81 ,601 28.6% 

3,912 3,912 100.0% 
1,878 22,020 8.5% 
4,122 20,196 20.4% 

0 1,663 0.0% 
0 22,310 0.0% 
0 55,572 0.0% 
0 3,327 0.0% 
0 16,220 0.0% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Hanford 
Site Area 

(sqm) 

814,429,104 
34,602,769 

3,912 
134,387 
27,099 
57,092 
81 ,960 

400,097 
101,001 
61 ,838 

233,974 
21 ,351 
73,873 
56,490 

133,861 
20,365 
23,625 

120,501 
507,263 

1,975 
4,599 

16,054 
55,151 

7,711 
1,563 

54,121 

Impact/ 
Hanford 

Area 

0.4% 
0.1% 

100.0% 
1.4% 

15.2% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
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Trample Effluent 
Trample Zone 

Haul Total Impact Hanford Impact/ 
Resource Category 

Capping 
Zone Lines 

for Effluent 
Roads (sq 

Wells (aq 
Area 

RR Total Area Impact/ 
Site Area Hanford 

(sq m) 
(sqm) (sqm) 

Lines m) m) 
(sqm) 

(sqm) RR Total 
(sq m) Area 

(sqm) 

Habitat (area) 

Riparian 560,953 253,683 145,191 113,771 27,908 1,101 ,506 9,757,126 11 .3% 41 ,135,033 2.7% 
River 9,749 8,126 2,026 2,633 22,534 186,624 12.1% 36,018,639 0.1% 
Cheatgrass/Tumblemustard 669,009 409,410 136,585 101,824 443,347 1,760,175 43,758,990 4.0% 121,991,909 1.4% 
Sagebrush/Sandberg's Bluegrass 146 1,109 29,930 31 ,185 7,946,441 0.4% 314,625,100 0.0% 
Sagebrush-Bitterbrush/Sandberg's 145,444 85,523 6,727 13,019 20,029 270,742 5,039,439 5.4% 209,426,250 0.1% 

Dunes 0 1,157,205 0.0% 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 0 20,086,650 0.0% 
Bluebunch Wheatgrass 0 2,856,928 0.0% 
Hopsage 0 1,438,324 0.0% 
Hopsage/Sagebrush 0 29,730,820 0.0% 
Thymeleaf Buckwheat 0 2,140,960 0.0% 

Heritage Data 

Bald Eagle 0 5 0.0% 14 0.0% 

Swainson's Hawk 0 6 0.0% 37 0.0% 
Great Blue Heron 0 3 0.0% 
Ferruginous Hawk 0 13 0.0% 
Great Egret 0 1 0.0% 
Prairie Fa Icon 0 5 0.0% 
Common Loon 0 1 0.0% -I Long-Billed Curlew 0 2 0.0% 
American White Pelican 0 11 0.0% 
Forster's Tern 0 1 0.0% 

Priority Habitat & Species (Area) 

Waterfowl 825 1,780 2,605 222,786 1.2% 16,605,001 0.0% 
Bald Eagle 0 257,513 0.0% 707,896 0.0% 
American White Pelican 0 6,264 0.0% 470,936 0.0% 
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1 Table H-33. No-Action Alternative for the Central Plateau Geographic Area. (4 sheets) 

No Action 
CP Total Area Impact/ CP 

Hanford Impact/ 
Resource Category Impact Area (sq m) Total 

Site Area Hanford 
(sq m) (sq m) Area 

Geological Formation (area) 

Qa 100,806 0.0% 35,229,739 0.0% 
Qds 795,924 40,816,208 2.0% 395,583,359 0.2% 
Qfg(3-4u) 1,954,306 61 ,993,964 3.2% 283,845,156 0.7% 
WTR 28,185,411 0.0% 
MVl(sp) 20,732 0.0% 7,296,136 0.0% 
Qda 972 920,780 0.1% 16,259,644 0.0% 
Qfs4 346,964 0.0% 
MV(sem) 55,855 0.0% 8,635,453 0.0% 
QLS 1,431,924 0.0% 
QD 1,264 0.0% 
MV(WFS) 1,057,772 0.0% 
MV(gn2) 1,232,366 0.0% 
QL 5,689,564 0.0% 
Qaf 60,989 0.0% 
Qfs 542 0.0% 
Qfs3 9,667,034 0.0% 49,579,275 0.0% 
Qfg 1,420,756 0.0% 
Qfg(3) 337,068 0.0% 5,383,077 0.0% 
Qfg(1) 275,460 0.0% 
Qplg 4,536,379 0.0% 
PLMc 227,268 0.0% 
PLMcg 157,924 0.0% 
MVse 108,195 0.0% 657,418 0.0% 
MV$a 115,418 0.0% 
MVsu 1,685,630 0.0% 
MVwpr . 683,570 0.0% 
MVwr 427,399 0.0% 
MC 409,989 0.0% 
QFS(3-4u) 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 1,256,905 46,427,025 2.7% 363,240,560 0.3% 
Burbank Loamy Sand 1,334,152 45,244,646 2.9% 214,108,292 0.6% 
Ephrata Sandy Loam 90,420 15,595,180 0.6% 98,218,531 0.1% 
Ephrata Stony Loam 19,465,389 0.0% 
Pasco Silt Loam 1,779,706 0.0% 
Riverwash 4,858,130 0.0% 
Kiana Silt Loam 308,485 0.0% 18,513,547 0.0% 
Dune Sand 21,880,836 0.0% 
Esquatzel Silt Loam 69,729 1,680,325 4.1% 8,719,415 0.8% 
Hezel Sand 5,213,967 0.0% 25,989,076 0.0% 
Koehler Sand 451 ,016 0.0% 2,180,754 0.0% 
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1 Table H-33. No-Action Alternative for the Central, Plateau Geographic Area. (4 sheets) 

No Action 
CP Total Area lmpacVCP 

Hanford lmpacV 
Resource Category Impact Area 

(sq m) Total 
Site Area Hanford 

(sq m) (sq m) Area 

Ritzville Silt Loam 4,534,034 0.0% 
Warden Silt Loam 15,743,723 0.0% 

Vegetation (area) 

Shrub Steppe on slopes 2,767,252 0.0% 
Shrub Steppe on CR Plain 504,069 76,291,463 0.7% 257,145,256 0.2% 
Cheatgrass 6,655 4,366,041 0.2% 82,214,075 0.0% 
Abandoned 40,667,290 0.0% 
Disturbed/Facilities 2,160,964 19,120,783 11 .3% 41 ,824,676 5.2% 
Water 55,866 172,861 32.3% 31,368,419 0.2% 
Recovering SS on CR 23,649 14,143,949 0.2% 344,935,542 0.0% 
Riparian 8,530,755 0.0% 
Sand 472,292 0.0% 28,590,486 0.0% 
Bunchgrasses 1,385,293 0.0% 
Hopsage/Greasewood 749,243 0.0% 
Agriculture 129,892 0.0% 
Basalt 353,254 0.0% 8,522,582 0.0% 

Wetlands (area) 

u 2,679,090 114,597,300 2.3% 814,429,104 0.3% 
L1OWHH 34,602,769 0.0% 
PEM1CX 3,912 0.0% 
POWFX 38,383 91 ,808 41 .8% 134,387 28.6% 
POWHX 27,099 0.0% 
POWFH 57,092 0.0% 
PEM1C 31,614 0.0% 81 ,960 0.0% 
PEM1CH. 400,097 0.0% 
PEMIFH 101 ,001 0.0% 
POWH 61 ,838 0.0% 
L1OWH 61 ,498 0.0% 233,974 0.0% 
L 1UBFH 21 ,351 0.0% 
L2RSAH 73,873 0.0% 
L2UBFH 56,490 0.0% 
L2UBFX 32,644 133,861 24.4% 133,861 24.4% 
L2UBGH 20,365 0.0% 
L2UBKFH 23,625 0.0% 
L2USAH 120,501 0.0% 
L2USCH 507,263 0.0% 
PEM1F 1,975 0.0% 
PFO1A 1,087 4,599 23.6% 4,599 23.6% 
POWF 16,054 0.0% 
POWHH 55,151 0.0% 
PSS/EM1CH 7,711 0.0% 
PSS/EM1FH 1,563 0.0% 
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1 Table H-33. No-Action Alternative for the Central Plateau Geographic Area. (4 sheets) 

No Action 
CP Total Area Impact/ CP 

Hanford Impact/ 
Resource, Category Impact Area Site Area Hanford 

(sq m) -- (sq m) Total 
(sq m) Area 

PUBF 54,121 0.0% 

Habitat (area) 

Riparian 41 ,135,033 0.0% 
River 36,018,639 0.0% 
Cheatgrass/Tumblemustard 121 ,991 ,909 0.0% 
Sagebrush/Sandberg's Bluegrass 2,751,203 109,494,800 2.5% 314,625,100 0.9% 
Sagebrush-Bitterbrush/Sandberg's 209,426,250 0.0% 
Dunes 5,124,512 0.0% 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 289,841 0.0% 20,086,650 0.0% 
Bluebunch Wheatgrass 2,856,928 0.0% 
Hopsage 1,438,324 0.0% 
Hopsage/Sagebrush 11,435 0.0% 29,730,820 0.0% 
Thymeleaf Buckwheat 2,140,960 0.0% 

Heritage Data 

Bald Eagle 14 0.0% 

Swainson's Hawk 2 0.0% 37 0.0% 
Great Blue Heron 3 0.0% 
Ferruginous Hawk 1 0.0% 13 0.0% 
Great Egret 1 0.0% 
Prairie Falcon 1 0.0% 5 0.0% 
Common Loon 1 0.0% 
Long-Billed Curlew 2 0.0% 
American White Pelican 11 0.0% 
Forster's Tern 1 0.0% 

Priority Habitat & Species (Area) 

Waterfowl 16,605,001 0.0% 
Bald Eagle 707,896 0.0% 
American White Pelican 470,936 0.0% 
Loaaerhead Shrike 14,098 8,104,474 0.2% 20,265,341 0.1% 

Hawks 

Active Ferr. Nests 10 0.0% 
Historic Ferr. Nests 1 0.0% 
Swainson's Nest 1 0.0% 14 0.0% 

Eagles 

Frequently used communal roost 3 0.0% 
Frequently used perch trees 8 0.0% 
Infrequently used roost/perches 42 0.0% 
Frequently used ground perches 60 0.0% 
Infrequently used ground perches 48 0.0% 
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1 Table H-33. No-Action Alternative for the Central, Plateau Geographic Area. (4 sheets) 

No Action 
CP Total Area Impact/ CP 

Hanford Impact/ 
Resource Category Impact Area 

(sq m) Total 
Site Area Hanford 

' (sq m) (sq m) Area 

Shrike 

Number 33 0.0% 244 0.0% 

Refuge (area) 

McNary National Wildlife 1,907,126 0.0% 

Elk 

Area 3,483 0.0% 

Archaeological Site 

Point data 61 0.0% 462 0.0% 

Area data 11 ,965 129,297 9 .3% 2,233,952 0.5% 
Linear data 459 32,769 1.4% 100,479 0.5% 

• 
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N....,. 

capping (sq 
TralT!p!e Haul 

Wells (sq 
Total lmp,ct cp Total Area lmpact/CP Hanford Site Resource Category Zone Roads (sq Area Impact/ 

m) 
(sq rn> m) 

m) 
(sq m) 

(sqm) Total Area (sq m) Hanford Area 

Geological Formation (area) 

Oa 0 100,806 0.0% 35,229,739 0.0% 
Ods 3,165,107 937,596 43,439 4,146,142 40,816,208 10.2% 395,583,359 1.0% 
Ofg(3-4u) 8,208,628 3,096,865 644,877 11 ,950,370 61 ,993,964 19.3% 283,845,156 4.2% 
WTR 0 28,185,411 0.0% 
MVl(sp) 0 20,732 0.0% 7,296,136 0.0% 
Oda 8,956 34,156 43,112 920,780 4.7% 16,259,644 0.3% 
Ofs4 0 346,964 0.0% 
MV(sem) 0 55,855 0.0% 8,635,453 0.0% 
OLS 0 f ,431 ,924 0.0% 
oo 0 1,264 0.0% 
MV(WFS) 0 1,057 ,772 0.0% 
MV(gn2) 0 1,232 ,366 0.0% 

OL 0 5,689,564 0.0% 
Oaf 0 60,989 0.0% 
Ofs 0 542 0.0% 

Ofs3 0 9,667,034 0.0% 49,579,275 0.0% 
Ofg 0 1,420,756 0.0% 
Ofg(3) 0 337,068 0.0% 5,383,077 0.0% 

Ofg(1) 0 275,460 0.0% 

Oplg 0 4 ,536 ,379 0.0% 

PLMc 0 227,268 0.0% 

PLMcg 0 157,924 0.0% 

MVse 0 108,195 0.0% 657,418 0.0% 

MVsa 0 115,418 0.0% 

MVsu 0 1,685,630 0.0% 

MVwpr 0 683,570 0.0% 

MVwr 0 427,399 0.0% 

MC 0 409,989 0.0% 

OFS(3-4u) 0 722,253 0.0% 



Capping (aq 
Trample Haul . 

Wells (sq 
Resource Category ~one Roa~s(sq 

m) 
(sqm) m) 

m) 

Soils (area) 

Rupert Sand/Quincy Sand 5,867,276 2 ,685,032 56,881 
Burbank Loamy Sand 4,499,926 982,558 557,003 
Ephrata Sandy Loam 753,661 331 ,737 74,441 
Ephrata Stony Loam 
Pasco Silt Loam 

Riverwash 

Kiona Silt Loam 

Dune Sand 

Esquatzel Silt Loam 261,830 67,422 
Hezel Sand 1,864 -
Koehler Sand 

Ritzville Silt Loam 

Warden Silt Loam 

Vegetation (area) 

Shrub Steppe on slopes 
Shrub Steppe on CR Plain 2,885,908 984,999 495,934 
Cheatgrass 182,155 102,297 14,201 
Abandoned 
Disturbed/Facilities 7,857,092 2,825,260 78,866 
Water 172,861 
Recovering SS on CR 284,671 155,307 99,287 
Riparian 
Sand 753 
Bunchgrasses 
Hopsage/Greasewood 
Agriculture --·--
Basalt ~------· 

Total Impact 
CP Total Area lmpact/CP 

Area 

C•~ml 
(sq m) Total 

8,609,189 46,427,025 18.5% 
6,039,487 45,244,646 13.3% 
1,159,839 15,595,180 7.4% 

0 
0 
0 
0 308,485 0.0% 
0 

329,252 1,680,325 19.6% 
1,864 5,213,967 0 .0% 

0 451 ,016 0.0% 
0 
0 

0 
4 ,366,841 76,291 ,463 5.7% 

298,653 4 ,366,041 6.8% 
0 

10,761 ,218 19,120,783 56.3% 
172,861 172,861 100.0% . 
539,265 14,143,949 3.8% 

0 
753 472,292 0.2% 

0 
0 
0 
0 353,254 0.0% 

Hanford Site 
Area(sq m) 

363,240,560 
214,108,292 
98,218,531 
19,465,389 

1,779,706 
4 ,858,130 

18,513,547 
21 ,880,836 

8,719,415 
25,989,076 

2,180,754 
4,534,034 

15,743,723 

2,767,252 
257,145,256 

82,214,075 
40,667,290 
41,824,676 
31 ,368,419 

344,935,542 
8,530,755 

28,590,486 
1,385,293 

749,243 
129,892 

8,522,582 

Impact/ 
Hanford Area 

2.4% 
2.8% 
1.2% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
3.8% 
0.0% 
0.0% 
0.0% 
0.0% 

0.0% 
1.7% 
0.4% 
0.0% 

25.7% 
0.6% 
0.2% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
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::c: 
I 
\0 
00 

Resource Category 

Wetlands (area) 

u 
L1OWHH 
PEM1CX 
POWFX 
POWHX 
POWFH 
PEM1C 
PEM1CH 
PEMIFH 
POWH 
L1OWH 
L1UBFH 
L2RSAH 
L2UBFH 
L2UBFX 
L2UBGH 
L2UBKFH 
L2USAH 
L2USCH 
PEM1F ---
PF01A 
POWF 

-
POWHH 
PSS/EM1CH 
PSS/EM1FH 
PUBF 
~ -

Capping (aq 
Trample Haul 

Wells (aq 
Zone Roada(sq 

m) 
(aq m) . m) 

m) 

11 ,165,761 4,064,920 688,324 

78,468 3,697 

133,861 

4,599 

N,..... 

Total Impact 
CP Total Area Impact! CP Hanford Site Impact/ 

Area 
(sq m) 

(aq "1) Total Area (sq m) Hanford Area 

15,919,005 114,597,300 13.9% 814,429,104 2.0% 
0 34,602,769 0.0% 
0 3,912 0.0% 

82,165 91,808 89.5% 134,387 61 .1% 
0 27,099 0.0% 
0 57 ,092 0.0% 
0 31 ,614 0.0% 81 ,960 0.0% 
0 400,097 0.0% 
0 101 ,001 0.0% 
0 61 ,838 0.0% 
0 61 ,498 0.0% 233,974 0.0% 
0 21 ,351 0.0% 
0 73,873 0.0% 
0 56,490 0.0% 

133,861 133,861 100.0% 133,861 100.0% 
0 20,365 0.0% 
0 23,625 0.0% 
0 120,501 0.0% 
0 507,263 0.0% 
0 1,975 0.0% 

4,599 4,599 100.0% 4,599 100.0% 
0 16,054 0.0% 
0 55,151 0.0% 
0 7,711 0.0% 
0 1,563 0.0% 

0 54,121 0.0% 



N,__. 

Cappl11g (aq 
Trample Haul 

Wella(aq 
Total Impact 

CP Total Area Impact/ CP Hanford Site Resource Category Zone Roada(aq Area 
Impact/ 

m) 
(aq m) m) 

m) 
(sqm) 

(sqm) Total Ar•• (aq m) Hanford Area 

Habitat (area) 

Riparian 0 41,135,033 0 .0% 
River 0 36,018,639 0 .0% 
Cheatgrass/Tumblemustard 0 121,991,909 0.0% 
Sagebrush/Sandberg's Bluegrass 11,382,690 4,068,617 687,084 • 16,138,391 109,494,800 14.7% 314,625,100 5.1% 
Sagebrush-Bitterbrush/Sandberg's 0 209,426,250 0.0% 
Dunes 0 5,124,512 0.0% 72 ,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 0 289,841 0.0% 20,086,650 0 .0% 
Bluebunch Wheatgrass 0 2,856,928 0 .0% 
Hopsage 0 1,438,324 0 .0% 
Hopsage/Sagebrush 1,240 1,240 11 ,435 10.8% 29,730,820 0 .0% 
Thymeleaf Buckwheat 0 2,140,960 0.0% 

Heritage Data 

Bald Eagle 0 14 0.0% 

Swainson's Hawk 0 2 0.0% 37 0 .0% 
Great Blue Heron 0 3 0 .0% 
Ferruginous Hawk 0 1 0.0% 13 0.0% 

Great Egret 0 1 0.0% 

Prairie Falcon 0 1 0.0% 5 0.0% 

Common Loon 0 1 0.0% 

Long-Billed Curlew 0 2 0.0% 

American White Pelican 0 11 0.0% 

Forster's Tern 0 1 0 .0% 

Priority Habitat & Species (Area) 

Waterfowl 0 16,605 ,001 0.0% 

Bald Eagle 0 707,896 0.0% 
--

American White Pelican 0 470,936 0.0% 

Loggerhead Shrike 87,107 67,571 154,678 8,104,474 1.9% 20,265,341 0.8% 



Cappll'I~ (SCJ 
Trample Haul 

Wells (aq 
Total Impact 

CP Tot.I Area 
Reaource Category Zone Roada(aq Area 

lmpact/CP Hanford Site Impact/ 
m) 

(aqm) . m) 
m) 

(aqm) 
(aq m) Total Area (aq m) Hanford Area 

Hawks 

Active Ferr. Nests 0 10 0.0% 

Historic Ferr. Nests 0 1 0.0% 

Swainson's Nest 0 1 0.0% 14 o.o•.<. 

Eagles 

Frequently used communal roost 0 3 0.0% 

Frequently used perch trees 0 8 0.0% 
Infrequently used roosVperches 0 42 0.0% 
Frequently used ground perches 0 60 0.0% 
Infrequently used ground perches 0 48 0.0% 

Shrike 

Number 0 33 0.0% 244 0.0% 

:p Refuge (area) -8 McNary National Wildlife 0 1,907,126 0.0% 

Elk 

Area 0 3,483 0.0% 

Archaeological Site 

Point data 4 4 8 61 13.1% 462 1.7% 

Area data 78,103 43,635 121 ,738 129,297 94.2% 2,233,952 5.4% 

Linear data 1,1 49 932 251 2,332 32,769 7.1% 100,479 2.3% 



1 Table H-35. No-Action Alternative for the All Other Areas Geographic Area. (4 sheets) 

No Action 
OTHER Total lmpactl OTHER Hanford Site 

lmpacU 
Resource Category Impact Area 

Area (sq m) Total Area (sq m) 
Hanford 

(sq m) Area 

Geological Formation (area) 

Qa 16,183,200 0.0% 35,229,739 0.0% 

Qds 99,406 343,629,233 0.0% 395,583,359 0.0% 

Qfg(3-4u) 326,694 169,734,982 0.2% 283,845,156 0.1% 

WTR 419 90,123 0.5% 28,185,411 0.0% 
MVl(sp) 11 7,262,326 0.0% 7,296,136 0.0% 
Qda 14,662,499 0.0% 16,259,644 0.0% 
Qfs4 99,617 0.0% 346,964 0.0% 

MV(sem) 185 8,525,660 0.0% 8,635,453 0.0% 

QLS 850,414 0.0% 1,431 ,924 0.0% 

QD 1,264 0.0% 
MV(WFS) 1,057,772 0.0% 1,057,772 0.0% 

MV(gn2) 1,232,366 0.0% 1,232,366 0.0% 

QL 5,689,564 0.0% 5,689,564 0.0% 
Qaf 60,989 0.0% 60,989 0.0% 
Qfs 542 0.0% 
Qfs3 39,912,250 0.0% 49,579,275 0.0% 

Qfg 1,077,684 0.0% 1,420,756 0.0% 

Qfg(3) 5,€>46,018 0.0% 5,383,077 0.0% 
Qfg(1) 275,460 0.0% 275,460 0.0% 
Qplg 4,536,379 0.0% 4,536,379 0.0% 
PLMc 135,280 0.0% 227,268 0.0% 
PLMcg 157,924 0.0% 
MVse 549,223 0.0% 657,418 0.0% 
MVsa 115,418 0.0% 115,418 0.0% 
MVsu 1,685,630 0.0% 1,685,630 0.0% 
MVwpr 683,570 0.0% 683,570 0.0% 
MVwr 427,399 0.0% 427,399 0.0% 
MC 409,989 0.0% 409,989 0.0% 
QFS(3-4u) 354,799 0.0% 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 169,143 304,355,964 0.1 % 363,240,560 0.0% 
Burbank Loamy Sand 106,710 146,229,585 0.1% 214,108,292 0.0% 
Ephrata Sandy Loam 144,145 66,998,184 0.2% 98,218,531 0.1% 
Ephrata Stony Loam 3,370,516 0.0% 19,465,389 0.0% 
Pasco Silt Loam 985,159 0.0% 1,779,706 0.0% 
Riverwash 1,271,730 0.0% 4,858,130 0.0% 
Kiona.Silt Loam 216 17,856,559 0.0% 18,513,547 0.0% 
Dune Sand 21 ,877,916 0.0% 21 ,880,836 0.0% 
Esquatzel Silt Loam 3,198 7,039,085 0.0% 8,719,415 0.0% 
Hezel Sand 20,775,108 0.0% 25,989,076 0.0% 
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1 Table H-35. No-Action Alternative for the All Other Areas Geographic Area. (4 sheets) 

No Action 
OTHER Total Impact/ OTHER Hanford Site 

Impact/ 
Resource Category Impact Area 

Area (sq m) Total Area (sq m) 
Hanford 

(sq m) Area 

Koehler Sand 1,729,738 0.0% 2,180,754 0.0% 
Ritzville Silt Loam 4,534,034 0.0% 4,534,034 0.0% 
Warden Silt Loam 15,743,723 0.0% 15,743,723 0.0% 

Vegetation (area) 

Shrub Steppe on slopes 2,767,252 0.0% 2,767,252 0.0% 
Shrub Steppe on CR Plain 49,288 158,860,045 0.0% 257,145,256 0.0% 
Cheatgrass 9,304 59,831 ,288 0.0% 82,214,075 0.0% 
Abandoned 2,590 22,562,174 0.0% 40,667,290 0.0% 
Disturbed/Facilities 234,702 12,627,052 1.9% 41 ,824,676 0.6% 
Water 7,855 783,043 1.0% 31 ,368,419 0.0% 
Recovering SS on CR 118,530 326,346,442 0.0% 344,935,542 0.0% 
Riparian 1,288,798 0.0% 8,530,755 0.0% 
Sand 206 27,649,554 0.0% 28,590,486 0.0% 
Bunchgrasses 1,385,293 0.0% 1,385,293 0.0% 
Hopsage/Greasewood 4,241 749,243 0.6% 749,243 0.6% 
Agriculture 129,892 0.0% 129,892 0 .0% 
Basalt 8,169,328 0.0% 8,522,582 0.0% 

Wetlands (area) 

u 393,639 623,318,341 0.1% 814,429,104 0.0% 
L1OWHH 4,223 428,090 1.0% 34,602,769 0.0% 
PEM1CX 3,912 0.0% 
POWFX 19,109 20,559 92.9% 134,387 14.2% 
POWHX 6,903 0.0% 27,099 0.0% 
POWFH 57,092 0.0% 
PEM1C 4,220 28,036 15.1% 81 ,960 5.1% 
PEM1CH 129,630 0.0% 400,097 0.0% 
PEMIFH 31 ,200 0.0% 101 ,001 0.0% 
POWH 44,307 0.0% 61,838 0.0% 
L1OWH 5,524 172,476 3.2% 233,974 2.4% 
L 1UBFH 6,433 0.0% 21 ,351 0.0% 
L2RSAH 73,873 0.0% 
L2UBFH 11 ,929 0.0% 56,490 0.0% 
L2UBFX 133,861 0.0% 
L2UBGH 20,365 0.0% 
L2UBKFH 23,625 0.0% 
L2USAH 120,501 0.0% 
L2USCH 507,263 0.0% 
PEM1F 1,975 0.0% 1,975 0.0% 
PFO1A 4,599 0.0% 
POWF 11 ,646 0.0% 16,054 0.0% 
POWHH 22,176 0.0% 55,151 0.0% 
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1 Table H-35. No-Action Alternative for the All Other Areas Geographic Area. (4 sheets) 

No Action 
OTHER Total Impact/ OTHER Hanford Site 

lmpacU 
Resource Category Impact Area 

Area (sq m) Total Area (sq m) 
Hanford 

(sq m) Area 

PSS/EM1CH 7,711 0.0% 

PSS/EM1FH 1,563 0.0% 

PUBF 54,1 21 0.0% 54,121 0.0% 

Habitat (area) 

Riparian 170,930 21,497,155 0.8% 41 ,135,033 0.4% 
River 2,741 516,064 0.5% 36,018,639 0.0% 
Cheatgrass/Tumblemustard 23,725 78,232,786 0.0% 121,991,909 0.0% 
Sagebrush/Sandberg's Bluegrass 52,547 197,183,810 0.0% 314,625,100 0.0% 
Sagebrush-Bitterbrush/Sandberg's 155,455 204,387,020 0.1% 209,426,250 0.1% 
Dunes 9,208 66,402,650 0.0% 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 19,796,809 0.0% 20,086,650 0.0% 
Bluebunch Wheatgrass 12,108 2,856,928 0.4% 2,856,928 0.4% 

Hopsage 1,438,324 0.0% 1,438,324 0.0% 
Hopsage/Sagebrush 29,719,400 0.0% 29,730,820 0.0% 
Thvmeleaf Buckwheat 2,140,960 0.0% 2,140,960 0.0% 

Heritage Data 

Bald Eagle 7 0.0% 14 0.0% 

Swainson's Hawk 29 0.0% 37 0.0% 
Great Blue Heron 1 0.0% 3 0.0% 
Ferruginous Hawk 12 0.0% 13 0.0% 
Great Egret 1 0.0% 1 0.0% 
Prairie Falcon 4 0.0% 5 0.0% 
Common Loon 2 0.0% 1 0.0% 
Long-Billed Curlew 2 0.0% 
American White Pelican 11 0.0% 
Forster's Tern 1 0.0% 

Priority Habitat & Species (Area) 

Waterfowl 64,734 0.0% 16,605,001 0.0% 
Bald Eagle 57,015 0.0% 707,896 0.0% 
American White Pelican 1,677 0.0% 470,936 0.0% 
Loaaerhead Shrike 12,160,865 0.0% 20,265,341 0.0% 

Hawks 

Active Ferr. Nests 10 0.0% 10 0.0% 
Historic Ferr. Nests 1 0.0% 1 0.0% 
Swainson's Nest 10 0.0% 14 0.0% 

Eagles 

Frequently used communal roost 3 0.0% 
Frequently used perch trees 1 0.0% 8 0.0% 
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1 Table H-35. No-Action Alternative for the All Other Areas Geographic Area. (4 sheets) 

No Action 
OTHER Total Impact/ OTHER Hanford Site 

lmpactl 
Resource Category Impact Area 

Area (sq m) Total. Area (sq m) 
Hanford 

(sq m) Area 

Infrequently used roost/perches 22 0.0% 42 0.0% 

Frequently used ground perches 60 0.0% 

Infrequently used ground perches 7 0.0% 48 0.0% 

Shrike 

Number 201 0.0% 244 0.0% 

Refuge (area) 

McNary National Wildlife 199 0.0% 1,907,126 0.0% 

Elk 

Area 3,483 0.0% 3,483 0.0% 

Archaeological Site 

Point data 2 276 0.7% 462 0.4% 
Area data 10,964 1,855,126 0.6% 2,233,952 0.5% 
Linear data 46,288 0.0% 100,479 0.0% 
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Partial Trample 
Haul Roads. Wells (sq 

Total Impact 
OTHER Total Impact/ OTHER Hanford Site Impact/ 

Resource Category Excavation (sq Zone Area 
m) (sq m) 

(sq m) m) 
(sq m) 

Area (sq m) Total Area (sq m) Hanford Area 

Geological Formation (area) g 
Qa 154,395 154,395 16,183,200 1.0% 35,229,739 0.4% -" Qds 127,275 67,401 46,385 241 ,061 343,629,233 0.1% 395,583,359 0.1% 
Qfg(3-4u) 558,276 258,355 229,165 1,045,796 169,734,982 0.6% 283,845,156 0.4% 
WTR 22,806 10,727 33,533 90,123 37.2% 28,185,411 0.1% 
MVl(sp) 565 2,006 2,571 7,262,326 0.0% 7,296,136 0.0% - - -
Qda 0 14,662,499 0.0% 16,259,644 0.0% - -

0.0% Qfs4 0 99,617 346,964 0.0% -- --
3,348 8,525,660 0.1% 8,635,453 0.1% MV(sem) 2,396 5,744 

------
850,414 0.0% 1,431,924 0.0% QLS 0 ---

0 1,264 0.0% QD 
MV(WFS) 0 1,057,772 0.0% 1,057,772 0.0% 

-------
1,232,366 0.0% 1,232,366 0.0% MV(gn2) 0 

QL 0 5,689,564 0.0% 5,689,564 0.0% 
--

0 60,989 0.0% 60,989 0.0% Qaf 
Qfs 0 542 0.0% 

Qfs3 460 616,554 617,014 39,912,250 1.5% 49,579,275 1.2% 
Qfg _____ 0 1,077,684 0.0% 1,420,756 0.0% 

------- -·-
Qfg(3) _ 0 5,046,018 0.0% 5,383,077 0.0% 

Qfg(1) 0 275,460 0.0% 275,460 0.0% 
- --

__ Qplg ------------ 0 4,536,379 0.0% 4,536,379 0.0% 

PLMc 0 135,280 0.0% 227,268 0.0% 
--

0 157,924 0.0% PLMcg 
MVse 0 549,223 0.0% 657,418 0.0% 

MVsa 0 115,418 0.0% 115,418 0.0% 
--

0 1,685,630 0.0% 1,685,630 0.0% MVsu -- - - -
0 683,570 0.0% 683,570 0.0% MVwpr --
0 427,399 0.0% 427,399 0.0% MVwr 

MC 0 409,989 0.0% 409,989 0.0% 
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N,.... 

Partial Trample 
Haul Roads Wells (sq 

Total Impact 
OTHER Total Impact/ OTHER Hanford Site Impact/ Resource Category Excavation (sq Zone Area 

m) (sq m) 
(sqm) m) 

(sq m) 
Area (sq m) Total Area (sq m) Hanford Area 

QFS(3-4u) 0 354,799 0.0% 722,253 0.0% 

Soils (area) 

Rupert Sand/Quincy Sand 268,792 162,479 66,504 497,775 304,355,964 0.2% 363,240,560 0.1% 
Burbank Loamy Sand 129,905 69,210 165,651 364,766 146,229,585 0.2% 214,108,292 0.2% 
Ephrata Sandy Loam 273,315 89,479 63,782 426,576 66,998,184 0.6% 98,218,531 0.4% 
Ephrata Stony Loam 0 3,370,516 0.0% 19,465,389 0.0% 
Pasco Silt Loam 0 985,159 0.0% 1,779,706 0.0% 
Riverwash 0 1,271,730 0.0% 4,858,130 0.0% 
Kiona Silt Loam 3,217 5,608 8,385 17,210 17,856,559 0.1% 18,513,547 0.1% --
Dune Sand 0 21 ,877,916 0.0% 21,880,836 0.0% 

Esquatzel Silt Loam 5,632 4,433 10,065 7,039,085 0.1% 8,719,415 0.1% 

HezelSand 0 20,775,108 0.0% 25,989,076 0.0% 

Koehler Sand 0 1,729,738 0.0% 2,180,754 0.0% ---
Ritzville Silt Loam 0 4,534,034 0.0% 4,534,034 0.0% 

Warden Silt Loam 742,164 742,164 15,743,723 4.7% 15,743,723 4.7% 

Vegetation (area) 

Shrub Steppe on slopes 5 728 733 2,767,252 0.0% 2,767,252 0.0% 
Shrub Steppe on CR Plain 75,154 61 ,970 776,944 914,068 158,860,045 0.6% 257,145,256 0.4% 
Cheatgrass 17,513 14,233 40,897 72,643 59,831 ,288 0.1% 82,214,075 0.1% 
Abandoned 4,654 6,634 147,189 158,477 22 ,562,174 0.7% 40,667,290 0.4% 
Disturbed/Facilities 417,150 164,215 13,012 594,377 12,627,052 4.7% 41,824,676 1.4% 

Water 38,508 17,942 56,450 783,043 7.2% 31,368,419 0.2% 
·-

Recovering SS on CR 145,952 72,337 68,452 286,741 326,346,442 0.1% 344,935,542 0.1% 

Riparian 0 1,288,798 0.0% 8,530,755 0.0% 

Sand 587 896 1,483 27,649,554 0.0% 28,590,486 0.0% 
---·- --- -
Bunchgrasses 0 1,385,293 0.0% 1,385,293 0.0% 

----
Hopsage/Greasewood 11 ,794 3,343 15,137 749,243 2.0% 749,243 2.0% 

. - -- ------ --
--~gricullure 0 129,892 0.0% 129,892 0.0% 
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Basalt 

u 
L1OWHH 
PEM1CX 
POWFX 
POWHX 
POWFH 
PEM1C 
PEM1CH 
PEMIFH 
POWH 
L10WH 
L1UBFH 
L2RSAH 
L2UBFH 
L2UBFX 
L2UBGH 
L2UBKFH 
L2USAH 
L2USCH 
PEM1F 
PFO1A 
POWF 
POWHH 
PSS/EM1CH 
PSS/EM1FH 
PUBF 

Resource Category 

Wetlands (area) 

-

- ---

-

--
-
-

Partial Trample 
Haul Road& Wells (sq 

Total Impact 
Excavation (sq Zone Area 

m) (sqm) 
(sqm) m) 

(sq m) 

0 

646,173 315,768 1,045,485 2,007,426 
32,914 16,152 49,066 

0 
19,603 84 19,687 

0 
0 

5,049 2,370 1,012 8,431 
0 
0 
0 

7,578 7,922 15,500 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OTHER Total Impact/ OTHER Hanford Site Impact/ 
Area (sq m) Total Area (sq m) Hanford Area 

8,169,328 0.0% 8,522,582 0.0% 
~ 
~ 
" 623,318,341 0.3% 814,429,104 0.2% 

428,090 11 .5% 34,602,769 0.1% 
3,912 0.0% 

20,559 95.8% 134,387 14.6% 
6,903 0.0% 27,099 0.0% 

57,092 0.0% 
28,036 30.1% 81 ,960 10.3% 

129,630 0.0% 400,097 0.0% 
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31 ,200 0.0% 101 ,001 0.0% 
44,307 0.0% 61 ,838 0.0% 

172,476 9.0% 233,974 - 6.6% 
6,433 0.0% 21,351 0.0% 

73,873 0.0% 
11,929 0.0% 56,490 0.0% 

133,861 0.0% 
20,365 0.0% 
23,625 0.0% 

120,501 0.0% 
507,263 0.0% 

1,975 0.0% 1,975 0.0% 
4,599 0.0% 

11 ,646 0.0% 16,054 0.0% 
22,176 0.0% 55,151 0.0% 

7,711 0.0% 
1,563 0.0% 

54,121 0.0% 54,121 0.0% 
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0 
00 

Resource Category 

Habitat (area) 

Riparian 
River 
Cheatgrass/Tumblemustard 
Sagebrush/Sandberg's Bluegrass 
Sagebrush-Bitterbrush/Sandberg's 

Dunes 
Sagebrush/Bluebunch Wheatgrass 
Bluebunch Wheatgrass 
Hopsage 
Hopsage/Sagebrush 
Thymeleaf Buckwheat 

Heritage Data 

Bald Eagle 
r-- · 

Swainson's Hawk 
Great Blue Heron 
Ferruginous Hawk 
Great Egret 
Prairie Falcon 
Common Loon 
Long-Billed Curlew 
American White Pelican 
Forster's Tern 

Priority Habitat & Species (Area) 

Waterfowl -
Bald Eagle 
American White Pelican 

Partial Trample 
Haul Roads Wells(sq 

Excavation (sq Zone 
m) (sq 111) 

(sqm) m) 

338,531 110,393 
25,887 12,990 
34,188 18,517 316,267 
75,673 59,905 129,814 

207,107 116,974 
14,747 13,390 

15,184 10,128 

600,426 

N...,. 

Total lmpad 
OTHERTotc1I Impact/ OTHER Hanford Site Impact/ Area 

(sq m) 
Area (sq m) Total Area (sq m) Hanford Area 

448,924 21,497,155 2.1% 41,135,033 1.1% 
38,877 516,064 7.5% 36,018,639 0.1% 

368,972 78,232,786 0.5% 121 ,991 ,909 0.3% 
265,392 197,183,810 0.1% 314,625,100 0.1% 
324,081 204,387,020 0.2% 209,426,250 0.2% 

28,137 66,402,650 0.0% 72 ,684,375 0.0% 
0 19,796,809 0.0% 20,086,650 0.0% 

25,312 2,856,928 0.9% 2,856,928 0.9% 
0 1,438,324 0.0% 1,438,324 0.0% 

600,426 29,719,400 2.0% 29,730,820 2.0% 
0 2,140,960 0.0% 2,140,960 0.0% 

0 7 0.0% 14 0.0% 

0 29 0.0% 37 0.0% 
0 1 0.0% 3 0.0% 
0 12 0.0% 13 0.0% 
0 1 0.0% 1 0.0% 
0 4 0.0% 5 0.0% 
0 2 0.0% 1 0.0% 
0 2 0.0% 
0 11 0.0% 
0 1 0.0% 

0 64,734 0.0% 16,605,001 0.0% 

0 57,015 0.0% 707,896 0.0% 

0 1,677 0.0% 470,936 0.0% 
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N..,... 

Partial Trample 
Haul Roads Wells (sq 

Total Impact 
OTHER Total Impact/ OTHER Hanford Site Impact/ Resource Category Excavation (sq Zone Area 

m) (sq m) 
(sqm) m) 

(sq m) 
Area (sq m) Total Area (sq m) Hanford Area 

Loggerhead Shrike 0 12,160,865 0.0% 20,265,341 0.0% ~ 
Hawks ~ 

;;-
Active Ferr. Nests 0 10 0.0% 10 0.0% 
Historic Ferr. Nests 0 1 0.0% 1 0.0% 

:;r: 
~ 

Swainson's Nest 1 1 10 10.0% 14 7.1% 

Eagles 

?-

~>::I '° .., ~ 0-,.., 

Frequently used communal roost 0 3 0.0% 
Frequently used perch trees 0 1 0.0% 8 0.0% 
Infrequently used roosUperches 0 22 0.0% 42 0.0% 
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Frequently used ground perches 0 60 0.0% 
Infrequently used ground perches 0 7 0.0% 48 0.0% 

Shrike 

Number 2 2 201 1.0% 244 0.8% 

Refuge (area) ALE ale 

McNary National Wildlife 8,757 8,757 199 4400.5% 1,907,126 0.5% 

Elk 

Area 0 3,483 0.0% 3,483 0.0% 

Archaeological Site 
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Point data 2 1 5 8 276 2.9% 462 1.7% 

Area data 13,631 5,149 397,181 415,961 1,855,126 22.4% 2,233,952 18.6% 

. "" 
~~ 

Linear data 96 96 46,288 0.2% 100,479 0.1% .., 'S' 
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:p ..... ..... 
0 

Resource Category 

Geological Formation (area) 

Oa 
Ods 
Ofg(3-4u) 
WTR 
MVl(sp) 
Oda 
Ofs4 
MV(sem) 
OLS 
OD 
MV(WFS) 
MV(gn2) 
OL 
Oaf 
Ofs -
Ofs3 
Ofg 
Ofg(3) 
Ofg(1) 
Oplg 
PLMc 

_ PLMcg 
MVse 
MVsa 

·-
MVsu 
MVwpr 
MVwr 
MC ---
OFS(3-4u) 

Capping (sq 
Trample 

Haul Roads Wells (sq 
Zone 

m) 
(sq m) 

(sq m) m) 

154,395 
162,346 264,421 46,385 
574,174 729,129 229,165 

4,291 25,861 
790 11,134 

1,821 14,287 

5,188 616,554 

N,-... 

Tota! Impact 
OTHER Total 

Impact/ 
Hanford Site 

Impact/ 
Area OTHER Hanford 

(sq rp) 
Area (sq m) 

Total 
Area (sq m) 

Area 

154,395 16,183,200 1.0% 35,229,739 0.4% 
473,152 343,629,233 0.1% 395,583,359 0.1% 

1,532,468 169,734,982 0.9% 283,845,156 0.5% 
30,152 90,123 33.5% 28,185,411 0.1% 
·11 ,924 7,262,326 0.2% 7,296,136 0.2% 

0 14,662,499 0.0% 16,259,644 0.0% 
0 99,617 0.0% 346,964 0.0% 

16,108 8,525,660 0.2% 8,635,453 0.2% 
0 850,414 0.0% 1,431,924 0.0% 
0 1,264 0.0% 
0 1,057,772 0.0% 1,057,772 0.0% 
0 1,232,366 0.0% 1,232,366 0.0% 
0 5,689,564 0.0% 5,689,564 0.0% 
0 60,989 0.0% 60,989 0.0% 
0 542 0.0% 

621 ,742 39,912,250 1.6% 49,579,275 1.3% 
0 1,077,684 0.0% 1,420,756 0.0% 
0 5,046,018 0.0% 5,383,077 0.0% 
0 275,460 0.0% 275,460 0.0% 
0 4,536,379 0.0% 4,536,379 0.0% 
0 135,280 0.0% 227,268 0.0% 
0 157,924 0.0% 
0 549,223 0.0% 657,418 0.0% 
0 115,418 0.0% 115,418 0.0% 
0 1,685,630 0.0% 1,685,630 0.0% 
0 683,570 0.0% 683,570 0.0% 
0 427,399 0.0% 427,399 0.0% 
0 409,989 0.0% 409,989 0.0% 
0 354,799 0.0% 722,253 0.0% 



:::c 
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Resource Category 

Soils (area) 

Rupert Sand/Quincy Sand 
Burbank Loamy Sand 
Ephrata Sandy Loam 
Ephrata Stony Loam 
Pasco Silt Loam 

Riverwash 

Kiona Silt Loam -
Dune Sand 

Esquatzel Silt Loam 

Hezel Sand 

Koehler Sand 

Ritzville Silt Loam 

Warden Silt Loam 

Vegetation (area) 

Shrub Steppe on slopes 
Shrub Steppe on CR Plain 
Cheatgrass 
Abandoned 
Disturbed/Facilities 
Water -
Recovering SS on CR 
Riparian 
Sand 
Bunchgrasses 
Hopsage/Greasewood 
Agriculture 

-· 

Basalt ---- -

Capping (sq 
Trample 

Haul Roads 
Zone 

m) 
(sq m) 

(sq m) 

315,920 554,763 66,504 
169,155 209,607 165,651 
239,457 217,673 63,782 

2,504 23,915 8,385 

7,442 14,995 

742,164 

5,195 
92,633 212,012 776,944 
19,183 49,009 40,897 
8,181 33,510 147,189 

400,961 430,120 13,012 
20,564 41 ,810 

193,047 272,725 68,452 

953 2,939 

7,900 2,698 
-

Wells (sq 
Total Impact 

OTHER Total 
Area 

m) 
(sq m) 

Area (sq m) 

0 
937,187 304,355,964 
544,413 146,229,585 
520,912 66,998,184 

0 3,370,516 
0 985,159 

0 1,271,730 

34,804 17,856,559 

0 21,877,916 

22,437 7,039,085 

0 20,775,108 

0 1,729,738 

0 4,534,034 

742,164 15,743,723 

0 
5,195 2,767,252 

1,081,589 158,860,045 
109,089 59,831 ,288 
188,880 22,562,174 
844,093 12,627,052 
62,374 783,043 

534,224 326,346,442 
0 1,288,798 

3,892 27,649,554 
0 1,385,293 

10,598 749,243 
0 129,892 
0 8,169,328 -

Impact/ 
Hanford Site 

OTHER 
Total 

Area (sq m) 

0.3% 363,240,560 
0.4% 214,108,292 
0.8% 98,218,531 
0.0% 19,465,389 
0.0% 1,779,706 

0.0% 4,858,130 

0.2% 18,513,547 

0.0% 21,880,836 

0.3% 8,719,415 

0.0% 25,989,076 

0.0% 2,180,754 

0.0% 4,534,034 

4.7% 15,743,723 

0.2% 2,767,252 
0.7% 257,145,256 
0.2% 82,214,075 
0.8% 40,667,290 
6.7% 41 ,824,676 
8.0% 31,368,419 
0.2% 344,935,542 
0.0% 8,530,755 
0.0% 28,590,486 
0.0% 1,385,293 
1.4% 749,243 
0.0% 129,892 
0.0% 8,522,582 

Impact/ 
Hanford 

Area 

0.3% 
0.3% 
0.5% 
0.0% 
0.0% 

0.0% 

0.2% 

0.0% 

0.3% 

0.0% 

0.0% 

0.0% 

4.7% 

0.2% 
0.4% 
0.1% 
0.5% 
2.0% 
0.2% 
0.2% 
0.0% 
0.0% 
0.0% 
1.4% 
0.0% 
0.0% 
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Capping (sq 
Trample 

Haul Roads Wells (sq 
Total Impact 

OTHER Total 
Impact/ 

Hanford Site 
Impact/ 

Resource Category Zone Area OTHER Hanford 
m) 

(sq m) 
(sq m) m) 

(sq m) 
Area (sq m) 

Total 
Area (sq m) 

Area 

Wetlands (area) 
0 

u 692,753 991,727 1,045,485 2,729,965 623,318,341 0.4% 814,429,104 0.3% 
L1OWHH 14,390 38,282 52,672 428,090 12.3% 34,602,769 0.2% 
PEM1CX 0 3,912 0.0% 
POWFX 19,686 19,686 20,559 95.8% 134,387 14.6% 
POWHX 0 6 ,903 0.0% 27,099 0.0% 
POWFH 0 57,092 0.0% 
PEM1C 6,040 3,742 1,012 10,794 28,036 38.5% 81 ,960 13.2% 
PEM1CH 0 129,630 0.0% 400,097 0.0% 
PEMIFH 0 31 ,200 0.0% 101,001 0.0% 
POWH 0 44,307 0.0% 61,838 0.0% 
L1OWH 10,552 16,267 26,819 172,476 15.5% 233,974 11 .5% -
L1UBFH 0 6,433 0.0% 21,351 0.0% 

:I: 
I 

L2RSAH 0 73,873 0.0% 
L2UBFH 0 11 ,929 0.0% 56,490 0.0% --N 
L2UBFX 0 133,861 0.0% 
L2UBGH 0 20,365 0.0% ----
L2UBKFH 0 23,625 0.0% 
L2USAH 0 120,501 0.0% 
L2USCH 0 507,263 0.0% 
PEM1F 0 1,975 0.0% 1,975 0.0% 

PFO1A 0 4,599 0.0% 

POWF 0 11 ,646 0.0% 16,054 0.0% 

POWHH 0 22,176 0.0% 55,151 0.0% 

PSS/EM1CH 0 7,711 0.0% 

PSS/EM1FH 0 1,563 0.0% 

PUBF 0 54,121 0.0% 54,121 0.0% 
--- -
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I .... .... 

w 

Resource Category 

Habitat (area) 

Riparian 
River 
CheatgrassfTumblemustard 
Sagebrush/Sandberg's Bluegrass 
Sagebrush-Bitterbrush/Sandberg's 

Dunes 
Sagebrush/Bluebunch Wheatgrass 
Bluebunch Wheatgrass 
Hopsage 
Hopsage/Sagebrush 
Thymeleaf Buck.wheat 

Heritage Data 

Bald Eagle 

Swainson's Hawk 
Great Blue Heron 
Ferruginous Hawk 
Great Egret 
Prairie Falcon 
Common loon 
long-Billed Curlew 
American White Pelican 
Forster's Tern 

Priority Habitat & Species (Area) 

Waterfowl 
Bald Eagle 
American White Pelican 
loggerhead Shrike 

Capping (sq 
m) 

291 ,805 
8,024 

39,958 
91,786 

271 ,177 
21 ,486 

19,186 

1 -

Trample 
Haul Roads Wells (sq 

Total Impact 
Zone 

(sq m) m) 
Area 

(sq m) (sq m) 

0 
266,618 558,423 

32,558 40,582 
67,592 316,267 423,817 

176,616 129,814 398,216 
424,280 695,457 

61 ,729 83,215 
1,426 1,426 

19,198 38,384 

0 
600,426 600,426 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
1 

N...,. 

OTHER Total 
Impact/ 

Hanford Site 
Impact/ 

Area (sq m) 
OTHER 

Area (sq m) 
Hanford 

Total Area 

21 ,497,155 2.6% 41,135,033 1.4% ~ 
516,064 7.9% 36,018,639 0.1% ~ -~ 78,232,786 0.5% 121 ,991 ,909 0.3% 

197,183,810 0.2% 314,625,100 0.1% 
204,387,020 0.3% 209,426,250 0.3% 

66,402,650 0.1% 72,684,375 0.1% 
19,796,809 0.0% 20,086,650 0.0% 
2,856,928 1.3% 2,856,928 1.3% 
1,438,324 0.0% 1,438,324 0.0% 

29,719,400 2.0% 29,730,820 2.0% 
2,140,960 0.0% 2,140,960 0.0% 

~~ '--.I:) 
C) t..i 0...... ;. ~ -:::- -~· 
~ =-:, -~ 
;:i:..~ t..r} _ ... 

'-,,;O -s :&' <:::)(")' ,:i s. ~ "-,J 
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~ E' 
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7 0.0% 14 0.0% 

29 0.0% 37 0.0% 
1 0.0% 3 0.0% 

12 0.0% 13 0.0% 

~t 
~;:: 
~ ~ 
i3 ~ 
'6 "' ==-~ 

1 0.0% 1 0.0% 
4 0.0% 5 0.0% 
2 0.0% 1 0.0% 

2 0.0% 

~- ;:i:.. 

~~ 
~ ;3 
. t. 

11 0.0% -c.~ 
1 0.0% ~~ 

~ -~-;:;-
64,734 0.0% 16,605,001 0.0% 
57,015 0.0% 707,896 6.0% 

1,677 0.0% 470,936 0.0% 

{i 
"IS s· 
~ 

12,160,865 0.0% 20,265,341 0.0% -



Capping (sq 
Trample 

Haul Roads Wells (sq 
Total Impact 

OTHER Total 
Impact/ 

Hanford Site 
Impact/ 

Resource Category 
m) 

Zone 
(sq m) m) 

Area 
Area (sq m) 

OTHER 
Area (sq m) 

Hanford 
(sq m) (sq m) Total Area 

Hawks 
0 

Active Ferr. Nests 0 10 0.0% 10 0.0% 
Historic Ferr. Nests 0 1 0.0% 1 0.0% 
Swainson's Nest 0 10 0.0% 14 0.0% 

Eagles 
0 

Frequently used communal roost 0 3 0.0% 
Frequently used perch trees 0 1 0.0% 8 0.0% 
!nfrequently used roosUperches 0 22 0.0% 42 0.0% 
Frequently used ground perches 0 60 0.0% 
Infrequently used ground perches 0 7 0.0% 48 0.0% 

Shrike 
0 

Number 2 2 201 1.0% 244 0.8% 

Refuge (area) 
0 

McNary National Wildlife 8,757 8,757 199 4400.5% 1,907,126 0.5% 

Elk 
0 

Area 0 3,483 0.0% 3,483 0.0% 

Archaeological Site 
0 

Point data 3 2 5 10 276 3.6% 462 2.2% - -
Area data 17,369 14,699 397,181 429,249 1,855,126 23.1% 2,233,952 19.2% 
Linear data 96 96 46,288 0.2% 100,479 0.1% 



1 Table H-38. Excavation of Quarry Materials for Capping. (4 sheets) 

McGee A McGee B Gable Butte Pit 30 
Total 

Hanford Impact/ 
Impact 

Resource Category Quarry Quarry Quarry Quarry 
Area 

Site Area Hanford 
(sq m) , ' (sq m) (sq m) (sq m) 

(sq m) 
(sq m) Area 

Geological Formation (area) 

Qa 114,726 1,391,128 1,505,854 35,229,739 4.3% 

Qds 48,992 48,992 395,583,359 0.0% 
Qfg(3-4u) 828,705 1,680,309 2,509,014 283,845,156 0.9% 
WTR 0 28,185,411 0.0% 
MVl(sp) 93,185 215,986 309,171 7,296,136 4.2% 
Qda 0 16,259,644 0.0% 
Qfs4 0 346,964 0.0% 
MV(sem) 346,633 346,633 8,635,453 4.0% 
QLS 0 1,431 ,924 0.0% 
QD 0 1,264 0.0% 
MV(WFS) 

' 
0 1,057,772 0.0% 

MV(gn2) 0 1,232,366 0.0% 
QL 706,936 706,936 5,689,564 12.4% 
Qaf 0 60,989 0.0% 
Qfs 0 542 0.0% 
Qfs3 457,665 5,885,494 6,343,159 49,579,275 12.8% 
Qfg 0 1,420,756 0.0% 
Qfg(3) 0 5,383,077 0.0% 
Qfg(1) 0 275,460 0.0% 
Qplg 0 4,536,379 0.0% 
PLMc 0 227,268 0.0% 
PLMcg 0 157,924 0.0% 
MVse 0 657,418 0.0% 
MVsa 61,558 61 ,558 115,418 53.3% 
MVsu 103,111 103,111 1,685,630 6.1% 
MVwpr 0 683,570 0.0% 
MVwr 0 427,399 0.0% 
MC 0 409,989 0.0% 
QFS(3-4u) 0 722,253 0.0% 

Soils (area) . 

Rupert Sand/Quincy Sand 13,308 687,522 700,830 363,240,560 0.2% 
Burbank Loamy Sand 181,407 1,031,451 1,212,858 214,108,292 0.6% 
Ephrata Sandy Loam 590,209 10,329 600,538 98,218,531 0.6% 
Ephrata Stony Loam 0 19,465,389 0.0% 
Pasco Silt Loam 0 1,779,706 0.0% 
Riverwash 0 4,858,130 0.0% 
Kiona Silt Loam 681 ,263 681,263 18,513,547 3.7% 
Dune Sand 0 21,880,836 0.0% 
Esquatzel Silt Loam 0 8,719,415 0.0% 
Hezel Sand 0 25,989,076 0.0% 
Koehler Sand 0 2,180,754 0.0% 
Ritzville Silt Loam 2,969,111 2,969,111 4,534,034 65.5% 
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1 Table H-38. Excavation of Quarry Materials for Capping. (4 sheets) 

McGee A McGee B Gable Butte Pit 30 
Total 

Hanford lmpacV 
Impact 

Resource Category Quany Quarry Quarry Quarry 
Area 

Site Area Hanford 
(sq m) (sq m) (sq m) (sq m) 

(sq m) 
(sq m) Area 

Warden Silt Loam 559,069 5,210,720 5,769,789 15,743,723 36.6% 

Vegetation (area) 

Shrub Steppe on slopes 0 2,767,252 0.0% 
Shrub Steppe on CR Plain 320,797 5,939,220 254,185 1,396,438 7,910,640 257,145,256 3.1% 

Cheatgrass 214,080 214,080 82,214,075 0.3% 
Abandoned 239,019 1,875,201 2,114,220 40,667,290 5.2% 
Disturbed/Facilities 12,559 32,041 36,769 332,852 414,221 41 ,824,676 1.0% 
Water 0 31,368,41 9 0.0% 
Recovering SS on CR 332,521 485,599 818,120 344,935,542 0.2% 
Riparian 0 8,530,755 0.0% 
Sand 0 28,590,486 0.0% 
Bunchgrasses 0 1,385,293 0.0% 
Hopsage/Greasewood 0 749,243 0.0% 
Agriculture 783 783 129,892 0.6% 
Basalt 462,249 462,249 8,522,582 5.4% 

Wetlands (area) 

u 571 ,365 8,179,819 1,452,886 1,729,301 11 ,933,371 814,429,104 1.5% 
L1OWHH 0 34,602,769 0.0% 
PEM1CX 0 3,912 0.0% 
POWFX 0 134,387 0.0% 
POWHX 0 27,099 0.0% 
POWFH 0 57,092 0.0% 
PEM1C 1,012 1,012 81 ,960 1.2% 
PEM1CH 0 400,097 0.0% 
PEMIFH 0 101 ,001 0.0% 
POWH 0 61 ,838 0.0% 
L1OWH 0 233,974 0.0% 
L1UBFH 0 21 ,351 0.0% 
L2RSAH 0 73,873 0.0% 
L2UBFH 0 56,490 0.0% 
L2UBFX 0 133,861 0.0% 
L2UBGH 0 20,365 0.0% 
L2UBKFH 0 23,625 0.0% 
L2USAH 0 120,501 0.0% 
L2USCH 0 507,263 0.0% 
PEM1F 0 1,975 0.0% . 
PFO1A 0 4,599 0.0% 
POWF 0 16,054 0.0% 
POWHH 0 55,151 0.0% 
PSS/EM1CH 0 7,711 0.0% 
PSS/EM1FH 0 1,563 0.0% 
PUBF 0 54,121 0.0% 
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1 Table H-38. Excavation of Quarry Material.s for Capping. (4 sheets) 

McGee A McGee B Gable Butte Pit 30 
Total 

Hanford lmpacU 
Impact 

Resource Category Quarry Quarry Quarry Quarry 
Area 

Site Area Hanford 
(sq m) (sq m) (sq m) (sq m) 

(sq m) 
(sq m) Area 

Habitat (area) 

Riparian 0 41 ,135,033 0.0% 
River 0 36,018,639 0.0% 
Cheatgrass/Tumblemustard 391,474 2,163,969 2,555,443 121 ,991 ,909 2.1% 
Sagebrush/Sandberg's Bluegrass 604,131 1,729,301 2,333,432 314,625,100 0.7% 
Sagebrush-Bitterbrush/Sandberg's 0 209,426,250 0.0% 
Dunes 0 72,684,375 0.0% 
Sagebrush/Bluebunch Wheatgrass 111 ,425 848,757 960,182 20,086,650 4.8% 
Bluebunch Wheatgra~s 0 2,856,928 0.0% 
Hopsage 0 1,438,324 0 .0 % 

Hopsage/Sagebrush 180,904 5,901 ,818 6,082,722 29,730,820 20.5% 
Thymeleaf Buckwheat 0 2,140,960 0.0% 

Heritage Data 

Bald Eagle 0 14 0.0% 

Swainson's Hawk 1 1 2 37 5.4% 
Great Blue Heron 0 3 0.0% 
Ferruginous Hawk 0 13 0.0% 
Great Egret 0 1 0.0% 
Prairie Falcon 0 5 0.0% 
Common Loon 0 1 0.0% 
Long-Billed Curlew 0 2 0.0% 
American White Pelican 0 11 0.0% 
Forster's Tern 0 1 0.0% 

Priority Habitat & Species (Area) 

Waterfowl 0 16,605,001 0.0% 
Bald Eagle 0 707 ,896 0.0% 
American White Pelican 0 470,936 0.0% 
Loggerhead Shrike 0 20,265,341 0.0% 

Hawks 

Active Ferr. Nests 0 10 0.0% 
Historic Ferr. Nests 0 1 0.0% 
Swainson's Nest 0 14 0.0% 

Eagles 

Frequently used communal roost 0 3 0.0% 
Frequently used perch trees 0 8 0.0% 
Infrequently used roosUperches 0 42 0.0% 
Frequently used ground perches 0 60 0.0% 
Infrequently used ground perches 0 48 0.0% 

Shrike 
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1 Table H-38. Excavation of Quarry Materials for Capping. (4 sheets) 

McGee A McGee B Gable Butte Pit30 
Total 

Hanford Impact/ 
Resource Category Quarry Quarry . Quarry Quarry 

Impact 
Site Area Hanford 

Area 
(sq m) (sq m) (sq m) (sq m) 

(sq m) 
(sq m) Area 

Number 1 2 3 244 1.2% 

Refuge (area) 

McNary National Wildlife 283 283 1,907,126 0.0% 

Elk 

Area 0 3,483 0.0% 

Archaeological Site 

Point data 2 39 41 462 8.9% 
Area data 220,107 12,266 232,373 2,233,952 10.4% 
Linear data 0 100,479 0.0% 

' I 
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I. O Industrial Health and Safety Occupational Losses 1Jstimates 

This appendix presents the method and data used to estimate occupational losses for each future 
land-use alternative . The occupational losses are estimated by comparing the field labor hours for 
each future land-use alternative, which are identified in Appendix H of the Draft Hanford Remedial 
Action Environmental Impact Statement and Comprehensive Land Use Plan (HRA-EIS) (DO~ 1996), 
with Bureau of Labor Statistics and U.S. Department of Energy (DOE) incident rates (NSC 1993; 
DOE 1995). The incident rates used are presented in Tables I-1 and I-2. 

Appendix H of the HRA-EIS provides total field labor hour estimates for all future land-use 
alternatives, including truck and rail transport scenarios for the Columbia River, Reactors on the 
River, and All Other Areas geographic areas. The analysis presented here focuses on truck transport 
because truck transport requires a greater number of labor hours than rail transport . This allows for a 
more complete and conservative compar~son among the alternatives for each geographic area. 

1.1 Occupational Loss Calculations 

The calculation of occupational losses using Bureau of Labor Statistics involved dividing the total 
labor hours for each alternative among appropriate .industry categories . The following categories 
were used for estimating potential occupational losses. 

• Nonresidential building construction (Standard Industrial Classification [SIC] Code 154) . 
This category represents new construction, additions , alterations , remodeling, and repair of 
industrial buildings and warehouses. This category is used to represent laborers and general 
construction work for each of the future land-use alternatives . 

• Heavy construction, except highway (SIC Code 162). This category represents construction 
of bridges , viaducts , elevated highways, and associated tunnels . This category represents 
excavation work associated with each of the future land-use alternatives. 

• Trucking and warehousing (SIC Code 42) . This category represents local or long-distance 
trucking or transfer services, including debris removal and hauling by dump truck. This 
category represents excavated waste and capping materials hauling operations associated 
with each of the future land-use alternatives . 

Once the hours for each industry category were established, the hours were multiplied by a unit 
incident rate (incident rate per labor hour). The unit incident rates were used to simplify the 
occupational loss calculations, using Bureau of Statistics incident rates . The following relationship 
was used to compute the unit incident rates : 

Draft 

Unit Incident Rate = __ ln_c_id_e_nc_e_R_a_te __ 
200,000 Person- Hours 
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1 Estimated cases for each industry category were computed us_ing the following relationship: 

2 
3 
4 Estimated Cases = Unit Incident Rate • Total Labor Hours 
5 • Percent of Labor in Industry Category 

6 
7 
8 Estimated cases for the DOE statistics were computed using the following relationship: 

9 
10 
11 Estimated Cases = Estimated Case Rate per Person-Hour • Total Labor Hours 

12 
13 
14 1.2 Occupational Loss Results 
15 
16 The estimates of occupational losses associated with the future land-use alternatives in each 
17 geographic area are provided in Tables 1-3 through 1-18. Tables 1-19 and 1-20 show a summary of 
18 occupational loss estimates using Bureau of Statistics and DOE statistics , respectively . 
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Table 1-1. · Bureau of Labor Statistics Estimates of Occupational Injury and Illness 
Incidence Rates for Selected Industries (BLS 1993). · 

Incidence Rates• 

Industryb Lost Nonfatal Cases 
Total 

SIC Codec 
Casesd 

Workday Without Lost Lost - Cases Workdays Workdays 

Nonresidential Building Construction 154 14.2 6.2 8.0 143.4 

Heavy Construction, Except Highway 162 12.4 5 .9 6.5 153 .2 

Trucking and Warehousing 42 14.5 8.7 5 .8 236.6 

Draft 

' Incidence Rate = 
(Number pf injuries and illnesses • 200,000) or (Number of lost workdays • 200,000) 

Total hours worked by all employees during period covered 
where 200,000 is the base for 100 full-time equivalent workers 

(working 40 hours-per-week, 50 weeks-per-year) 

blndustry division 2- and 3-digit SIC code totals include data for industries not shown separately . 
<Standard Industrial Classification (SIC) Manual, 1987 Edition. 
dlncludes fatalities. 
SIC = Standard Industrial Classification. 

Table 1-2. Average Annual U.S. Department of Energy and 
Contractor Incidence Rates. 

Total Recordable Case Lost Workday. Case Lost Workday 

Period of Record Incidence Incidence Incidence 
Rate• 

Deathsb No. 
Rate• 

No. 
Rate• 

1990 through 1994 3.8 3.9 1.8 51.6 

'Incidence rates are reported as the number of cases or workdays per 200,000 labor hours . 
bDeaths are reported as the number of fatalities per 100,000 worker years. The reported 

annual fatality rate for the period from 1990 through 1994 translates into approximately l fatality 
for every 50,000,000 labor hours . 
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Table 1-3. Estimates of Occupational Losses Using Bureau of Labor Statistics: Columbia River -
Unrestricted Future La,nd-Use Alternative. 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total Lost 

Est. Workday Est. Lost 
Field Cases , Without Workdays , Est. Lost 

Industry Category Total Cases , Workday 
Labor Rate Per Lost Without Rate Per Workdays 

Cases Rate Per Cases 
Hours Man-Hour 

Man-Hour 
Workdays Lost Man-Hour 
Rate Per Workdays 

Man-Hour 

Nonresidential building construction 2,077 ,693 7 .10 E-05 148 3.10 E-05 64 4 .00 E-05 83 7 .17 E-04 1,489 
Heavy construction 4 ,155 ,385 6.20 E-05 258 2.95 E-05 123 3.25 E-05 135 7 .66 E-04 3.183 
Trucking and warehousing 4,000,308 7 .25 E-05 290 4 .35 E-05 174 2 .90 E-05 116 1.18 E-03 4,720 

Totals 10,233 ,386 -- 696 -- 361 -- 334 -- 9,392 

Table 1-4. Estimates of Occupational Injury Losses Using U.S. Department of Energy Statistics: 
Columbia River - Unrestricted Future La,nd-Use Alternative. 

Projected Est. Total 
Est. Total 

Est. Total Est. Lost 
Est. Lost 

Est. Lost 

DOE Category 
Total Field Reportable 

Reportable 
Fatalities, Est. Total Workday 

Workday 
Workdays, Est. Lost 

Labor Cases, Rate 
Cases 

Rate Per Fatalities Cases, Rate 
Cases 

Rate Per Workdays 
Hours Per Man-Hour Man Hour Per .Man-Hour Man-Hour 

All DOE and Contractors 10,233,385 1.9 E-05 194 1.95 E-08 <l 9.0 E-06 . 92 2.58 E-04 2,640 

DOE = U.S. Department of Energy . 
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Table 1-5. Estimates of Occupational Losses Using Bureau of Labor Statistics: Columbia River -
Restricted Future Land-Use Alternative. 

Estimated Nonfatal 

Est. Lost Cases 

Projected 
Est. Total 

Est. Workday Est. Lost 
Lost 

Cases, Without Workdays, 
Industry Category Field Labor 

Rate Per 
Total Cases, Workday 

Lost Without Rate Per 
Hours 

Man-Hour 
Cases Rate Per Cases Workdays Lost Man-Hour 

Man-Hour Rate Per Workdays 
Man-Hour 

Nonresidential building construction 13,196 7 .10 E-05 l 3.10 E-05 0 4 .00 E-05 l 7 .17 E-04 
Heavy construction, except highways 92 ,370 6.20 E-05 6 2.95 E-05 3 3.25 E-05 3 7 .66 E-04 
Trucking and warehousing 107,830 7.25 E-05 8 4.35 E-05 5 2.90 E-05 3 1.18 E-03 

Totals 213,396 -- 15 -- 8 -- 7 --

Table 1-6. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: 
Columbia River - Restricted Future Land-Use Alternative. 

Projected 
Est. Total 

Est. Total 
Est. Total Est. Lost 

Est. Lost 
Est. Lost 

Reportable Fatalities, Est. Total Workday Workdays, 
DOE Category Total Field 

Cases, Rate 
Reportable 

Rate Per Fatalities Cases, Rate 
Workday 

Rate Per 
Labor Hours 

Per Man-Hour 
Cases 

Man-Hour Per Man-Hour 
Cases 

Man-Hour 

All DOE and Contractors 213,396 1.9 E-05 4 1.95 E-08 <1 9.0 E-06 2 2.58 E-04 

DOE = U.S . Department of Energy. 

Est. Lost 
Workdays 

9 
71 
127 

207 

Est. Lost 
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Table 1-7. Estimates of Occupational Losses Using Bureau of Labor Statistics: Reactors on the River -
Unrestricted Future Land-Use Alternative. 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total 

Est. Workday Est. Lost 
Lost 

Field Cases, Without Workdays , 
Industry Category 

Labor Rate Per 
Total Cases, Workday 

Lost Without Rate Per 
Hours Man-Hour 

Cases Rate Per Cases Workdays Lost Man-Hour 
Man-Hour Rate Per Workdays 

Man-Hour 

Nonresidential building construction 1,248,770 7 .10 E-05 87 3.10 E-05 39 4.00 E-05 50 7 .17 E-04 
Heavy construction, except highways 5,133 ,831 6.20 E-05 318 2.95 E-05 151 3.25 E-05 167 7 .66 E-04 
Trucking and warehousing 2,504,249 7 .25 E-05 182 4.35 E-05 109 2.90 E-05 73 1.18 E-03 

Totals 8,886,850 ' -- 587 -- 299 -- 290 --

Est. Lost 
Workdays 

895 
3,933 
2,955 

7,783 

Table 1-8. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: Reactors on the River -
Unrestricted Future Land-Use Alternative. 

Projected Est. Total 
Est. Total 

Est. Total Est. Lost 
Est. Lost 

Est . Lost 

DOE Category 
Total Field Reportable 

Reportable 
Fatalities, Est. Total Workday 

Workday 
Workdays, Est. Lost 

Labor Cases, Rate 
Cases 

Rate Per Fatalities Cases, Rate 
Cases 

Rate Per Workdays 
Hours Per Man-Hour Man-Hour Per Man-Hour Man-Hour 

All DOE and Contractors 8,886,850 1.9 E-05 169 1.95 E-05 < I 9.0 E-06 80 2.58 E-04 2,293 

DQE = U.S. Department of Energy. 
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Table 1-9. Estimates of Occupational Losses Using Bureau of Labor Statistics: Reactors on the River -
Restricted Future Land-Use Alternative (Rl). 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total 

Est. Workday Est. Lost 
Lost 

Field Cases, Without Workdays , 
Industry Category 

Labor Rate Per 
Total Cases, Workday 

Lost Without Rate Per 
Hours Man-Hour 

Cases Rate Per Cases Workdays Lost Man-Hour 
Man-Hour Rate Per Workdays 

Man-Hour 

Nonresidential building construction 1,297,591 7.10 E-05 92 3.10 E-05 40 4.00 E-05 55 7 .1 7 E-04 
Heavy construction, except highways 3,393,700 6.20 E-05 210 2.95 E-05 100 3 .25 E-05 110 7 .66 E-04 
Trucking and warehousing 1,723,311 7.25 E-05 125 4.35 E-05 75 2.90 E-05 50 1.18 E-03 

Totals 6,414 ,602 -- 427 -- 215 -- 212 --

Est. Lost 
Workdays 

930 
2,600 
2,034 

5,564 

Table 1-10. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: Reactors on the River -
Restricted Future Land-Use Alternative (Rl). 

Projected 
Est. Total 

Est. Total 
Est. Total Est. Lost 

Est. Lost 
Est. Lost 

Reportable Fatalities, Est. Total Workday Workdays, Est. Lost 
DOE Category Total Field 

Cases, Rate 
Reportable 

Rate Per Fatalities Cases, Rate 
Workday 

Rate Per Workdays 
Labor Hours 

Per Man-Hour 
Cases 

Man-Hour Per Man-Hour 
Cases 

Man-Hour 

All DOE and Contractors 6,414,602 1.9 E-05 122 1.95 E-08 <1 9.0 E-06 58 2.58 E-04 1,655 

DOE = U.S. Department of Energy . 
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Table 1-11. Estimates of Occupational Losses Using Bureau of Labor Statistics: Reactors on the River -
Restricted Future Land-Use Alternative (R2). 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total Lost 

Field Cases, 
Est. Workday Est. Lost Without Workdays , 

Industry Category 
Labor Rate Per 

Total Cases, Workday Lost Without Rate Per 
Hours Man-Hour 

Cases Rate Per Cases Workdays Lost Man-Hour 
Man-Hour Rate Per Workdays 

Man-Hour 

Nonresidential building construction 2,424,298 7.10 E-05 172 3.10 E-05 75 4 .00 E-05 97 7 .17 E-04 
Heavy construction, except highways 3,636,448 6 .20 E-05 225 2.95 E-05 107 3.25 E-05 118 7.66 E-04 
Trucking and warehousing 5,994,153 7 .25 E-05 435 4.35 E-05 261 2.90 E-05 174 1.18 E-03 

Totals 12,054,899 -- 832 -- 443 -- 389 --

Est. Lost 
Workdays 

1,738 
2,786 
7,073 

11 ,597 

Table 1-12. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: Reactors on the River -
Restricted Future Land-Use Alternative (R2). 

Projected 
Est. Total 

Est. Total 
Est. Total Est. Lost 

Est. Lost 
Est. Lost 

Reportable Fatalities, Est. Total Workday Workdays , Est. Lost 
DOE Category Total Field 

Cases, Rate 
Reportable 

Rate Per Fatalities Cases, Rate 
Workday 

Rate Per Workdays 
Labor Hours 

Per Man-Hour 
Cases 

Man-Hour Per Man-Hour 
Cases 

Man-Hour 

All DOE and Contractors 12,054,899 1.9 E-05 229 1.95 E-08 <1 9.0 E-06 108 2.58 E-04 3,110 

DOE = U.S . Department of Energy . 
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Table 1-13. Estimates of Occupational Losses Using Bureau of Labor Statistics: Central Plateau -
Exclusive Future Land-Use Alternative. 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total 

Est. Workday Est. Lost 
Lost 

Field Cases, Without Workdays , 
Industry Category 

Labor Rate Per 
Total Cases, Workday Lost Without Rate Per 

Hours Man-Hour 
Cases Rate Per Cases Workdays Lost Man-Hour 

Man-Hour Rate Per Workdays 
Man-Hour 

Nonresidential building construction 633,992 7.10 E-05 45 3.10 E-05 20 4.00 E-05 25 7 .17 E-04 
Heavy construction, except highways 1,838,577 6.20 E-05 114 2 .95 E-05 54 3.25 E-05 60 7 .66 E-04 
Trucking and warehousing 3,867,351 7.25 E-05 280 4 .35 E-05 168 2.90 E-05 112 1.18 E-03 

Totals 6,339,920 -- 439 -- 242 -- 197 --

Est. Lost 
Workdays 

455 
1,408 
4,564 

6,427 

Table 1-14. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: Central Plateau -
Exclusive Future Land-Use Alternative. 

Projected 
Est. Total 

Est. Total 
Est. Total Est. Lost 

Est. Lost 
Est. Lost 

Reportable Fatalities, Est. Total Workday Workdays, Est. Lost 
DOE Category Total Field 

Cases, Rate 
Reportable 

Rate Per Fatalities Cases, Rate 
Workday 

Rate Per Workdays 
Labor Hours 

Per Man-Hour 
Cases 

Man-Hour Per Man-Hour 
Cases 

Man-Hour 

All DOE and Contractors 6,339 ,920 1.9 E-05 120 1.95 E-08 <l 9.0 E-06 57 2.58 E-04 1,695 

DOE = U.S. Department of Energy . 
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Table 1-15. Estimates of Occupational Losses Using Bureau of Labor Statistics: All Other Areas -
Restricted Future La,nd-Use Alternative (RI). 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total 

Est. Workday Est. Lost 
Lost 

Field Cases , Without Workdays , 
Industry Category 

Labor Rate Per 
Total Cases, Workday 

Lost Without Rate Per 
Hours Man-Hour 

Cases Rate Per Cases Workdays Lost Man-Hour 
Man-Hour Rate Per Workdays 

Man-Hour 

Nonresidential building construction 421,243 7 .10 E-05 30 3.10 E-05 13 4 .00 E-05 17 7 .1 7 E-04 
Heavy construction, except highways 1,137,356 6.20 E-05 71 2.95 E-05 34 3.25 E-05 37 7 .66 E-04 
Trucking and warehousing 602,474 7 .25 E-05 44 4.35 E-05 26 2.90 E-05 17 1.18 E-03 

Totals 2,161,073 -- 145 -- 73 -- 71 --

Est. Lost 
Workdays 

302 
871 
711 

1,884 

Table 1-16. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: All Other Areas -
Restricted Future La,nd-Use Alternative (Rl). 

Projected 
Est. Total 

Est. Total 
Est. Total Est. Lost 

Est. Lost 
Est. Lost 

DOE Category Total Field 
Reportable 

Reportable 
Fatalities, Est. Total Workday 

Workday 
Workdays, Est. Lost 

Labor Hours 
Cases, Rate 

Cases 
Rate Per Fatalities Cases, Rate 

Cases 
Rate Per Workdays 

Per Man-Hour Man-Hour Per Man-Hour Man-Hour 

All DOE and Contractors 2,161,073 1.9 E-05 41 1.95 E-08 <l 9.0 E-06 19 2.58 E-04 558 

DOE = U.S . Department of Energy . 
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Table 1-17. Estimates of Occupational Losses Using Bureau of Labor Statistics: All Other Areas -
Restricted Future Land-Use Alternative (R2). 

Estimated Nonfatal 

Est. Lost Cases 
Projected Est. Total 

Est. Workday Est. Lost 
Lost 

Field Cases, Without Workdays , 
Industry Category 

Labor Rate Per 
Total Cases, Workday 

Lost Without Rate Per 
Hours Man-Hour 

Cases Rate Per Cases Workdays Lost Man-Hour 
Man-Hour Rate Per Workdays 

Man-Hour 

Heavy construction , except highways 2,728 ,157 6 .20 E-05 169 2 .95 E-05 80 3 .25 E-05 89 7 .66 E-04 
Trucking and warehousing 2,759 ,105 7 .25 E-05 200 4 .35 E-05 120 2 .90 E-05 80 1.18 E-03 

Totals 5,487 ,262 -- 369 -- 200 -- 169 --

Est. Lost 
Workdays 

2,090 
3 ,256 

5 ,346 

Table 1-18. Estimates of Occupational Losses Using U.S. Department of Energy Statistics: All Other Areas -
Restricted Future Land-Use Alternative (R2). 

Projected 
Est. Total 

Est. Total 
Est . Total Est. Lost 

Est. Lost 
Est. Lost 

Reportable Fatalities, Est. Total Workday Workdays, Est. Lost 
DOE Category Total Field 

Cases, Rate 
Reportable 

Rate Per Fatalities Cases, Rate 
Workday 

Rate Per Workdays 
Labor Hours 

Per Man-Hour 
Cases 

Man-hour Per Man-Hour 
Cases 

Man-Hour 

All DOE and Contractors 5,487,262 1.9 E-05 104 1.95 E-08 <l 9.0 E-06 49 2.58 E-04 1,416 

DOE = U.S. Department of Energy. 
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Table 1-19. Summary of Occupational Losses Using Bureau of Labor Statistics. 

Geographic Area 

Columbia River 

Reactors on the River 

Central Plateau 

All Other Areas 

Geographic Area 

Columbia River 

Estimated 
Estimated 

Future Land-Use Estimated Estimated Lost Nonfatal Cases 
Alternatives Total Cases Workday Cases without lost 

Lost 

Workdays 
Workdays 

Unrestricted 696 361 334 9,392 
Restricted 15 8 7 207 

Unrestricted 587 299 290 7,783 
Restricted (Rl) 427 215 212 5,564 
Restricted (R2) 832 443 389 11,597 

Exclusive 439 242 197 6,427 

Restricted (R 1) 145 73 71 1,884 
Restricted (R2) 369 200 169 5 ,346 

Table 1-20. Summary of Occupational Losses Using 
U.S. Department of Energy Statistics. 

Remediation Estimated Total Estimated Lost Estimated Lost 
Alternatives Cases Workday Cases Workdays 

Unrestricted 194 92 2,640 
Restricted 4 2 55 

Reactors on the River Unrestricted 169 80 2,293 
Restricted (Rl) 122 58 1,655 
Restricted (R2) 229 108 3,110 

Central Plateau Exclusive 120 57 1,695 

All Other Areas Restricted (R 1) 41 19 558 
Restricted (R2) 104 49 1,416 
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J. 0 Floodplain/Wetlands Assessment 

The future land-use alternatives identified in the Draft Hanford Remedial Action Environmental 
Impact Statement and Comprehensive Land Use Plan (HRA-EIS) (DOE 1996) may affect onsite 
floodplains and wetlands, including portions of the Columbia River and Cold Creek floodplains. 
Floodplains and wetlands are protected from any adverse federal actions by several laws, regulations , 
and orders. This Floodplain/Wetlands Assessment identifies the floodplains and wetlands potentially 
affected by remedial actions at the Hanford Site, the scope of the proposed action, floodplain and 
wetland natural functions and values, alternatives considered , and steps to minimize impacts on 
floodplains and wetlands . The alternatives summarized in this assessment are described in detail in 
Chapter 3.0, "Description of the Proposed Action and Alternatives, " of the HRA-EIS . 

J.1 Introduction 

Under Executive Order 11988, Floodplain Management, and Executive Order 11990, Protection 
of Wetlands, federal agencies are required to consider the impact of proposed actions on wetlands and 
floodplains. The U.S . Department of Energy (DOE) requirements for compliance with Executive 
Orders 11988 and 11990 are found in 10 Code of Federal Regulations (CFR) 1022, "Compliance with 
Floodplain/Wetlands Environmental Review Requirements." A Floodplain/Wetlands Assessment 
consists of a description of the proposed action, a discussion of its effects on the floodplain and 
wetlands, and consideration of the alternatives. The Executive Orders are intended to be used by 
federal agencies to implement floodplain and wetland requirements through existing procedures, such 
as those established to implement the National Environmental Policy Act of 1969. 

If the DOE determines that there is no alternative to implementing a proposed project in a 
floodplain or wetland, a brief statement of findings must be prepared. This statement of findings 
would include a description of the proposed action, an explanation indicating why the project must be 
located in a floodplain or wetland, a list of alternatives considered , measures that will be taken to 
comply with state and local floodplain protection standards , and a description of the steps to be taken 
to minimize adverse impacts to the floodplain or wetland . 

J.1 .1 Floodplains Potentially Affected 

A floodplain is defined as " . . .lowlands adjoining inland and coastal waters and relatively flat 
areas and flood-prone areas of offshore islands including, at a minimum, that area inundated by a 
1 percent or greater chance flood in any given year. The base floodplain is defined as the 100-year 
(1 .0 percent) floodplain. The critical floodplain is defined as the 500-year (0.2 percent) floodplain" 
(10 CFR 1022). 

When maintained in a natural state , floodplains provide valuable services by moderating the 
extent of flooding, thereby: 

• reducing the risk of downstream flood loss 
• minimizing the impacts of floods on human safety, health, and welfare 
• providing support to wetlands, fish, and wildlife. 

Draft J-1 Appendix J 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

For the purposes of this assessment, the extent of the 100-year floodplains for the Columbia 
River, Yakima River, and Cold Creek was derived from a number of sources (Cushing 1992, 
USACE 1970, Skaggs and Walters 1981, and DOE 1987). Water flow of both the Yakima and 
Columbia rivers is regulated by dams located upstream of the Hanford Site; this flow regulation 
serves to significantly dampen the 100-year floods . For example, on the Hanford Site, the 
dam-regulated 100-year flood for the Columbia River only extends beyond the existing riverbed in 
certain isolated and shallow zones . A 100-year flood would inundate marshy areas located upstream 
of the 100-B Reactor and a portion of the low-lying horn of land located downstream of the 
100-D Reactor, but is not be expected to completely inundate the islands in the Columbia River. 

The alternatives evaluated in the HRA-EIS are not expected to impact the Yakima River 
floodplain because none of the Hanford Site industrial complexes were constructed in the immediate 
vicinity of the Yakima River. Preliminary characterization efforts indicate that the Yakima River and 
the immediate area would require only minimal remediation. 

Although the 100-year floodplain of the ephemeral Cold 
Creek has not been mapped, it is possible to draw 
preliminary conclusions from a 1981 Flood Risk Analysis 
(Skaggs and Walters 1981) to determine the historical extent 
of the watershed. Iri this analysis , at least two distinct 
segments were described: (1) an upper reach extending 
from the headwaters to just south of the 200 West Area, and 

What is a Probable Maximum Flood? 

A probable maximum flood is larger than a 
500-year flood. It is generally considered to 
be a 500- to 1,000-year flood . 

(2) a lower reach extending from near the confluence with Dry Creek, which is located on the 
Fitzner/Eberhardt Arid Lands Ecology (ALE) Reserve, to Horn Rapids on the Yakima River . As the 
upper reach of Cold Creek enters the Hanford Site, gradients diminish significantly. As a result, the 
channel becomes braided and interconnected. The floodplain essentially follows State Highway 240 
through the Hanford Site . Conservative values for precipitation events and magnitudes of infiltration, 
surface roughness, and topographic parameters were used for the preliminary estimates of probable 
maximum flooding conditions for the Cold Creek watershed. Based on the estimate and location of 
the probable maximum flood, it is possible to estimate the potential impact of Hanford Site remedial 
actions on the much smaller 100-year floodplain of Cold Creek. The 100-year floodplain of 
Cold Creek probably would not include land within the boundary of the Central Plateau. 

J.1.2 Wetlands Potentially Affected 

The Federal Manual for Identifying and Delineating Jurisdictional Wetlands (EPA et al. 1989) 
defines wetlands by the presence of hydric soils, hydrophytic vegetation, and wetlands hydrology. 
Hydric soils are soils with the seasonal high-water table within 2.5 cm (1 in.) of the surface of the 
ground for at least 1 week of the growing season. Hydric soils typically experience an oxygen 
depletion as a result. Hydrophytic vegetation may grow in soils at least periodically depleted of 
oxygen as a result of water saturation. Hydrophytic vegetation might be able to grow only in 
wetlands (obligate wetlands vegetation) or may be found in upland environments as well (facultative 
wetlands vegetation). Wetlands hydrology requires permanent or temporary inundation of soils for at 
least 1 week during the growing season and the resultant depletion of oxygen. All three conditions 
must be met for a site to be defined as a wetland. 
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1 Wetlands perform a variety of functions within the ecosystem. Consideration of these wetland 
2 functions is essential in the evaluation of potential impacts. Wetland functions and v-alues include the 
3 following: 
4 
5 • Water Quality Preservation. Wetlands help maintain and improve the water quality of 
6 rivers , lakes, and estuaries. Because wetlands are located between uplands and water 
7 resources, many wetlands can intercept runoff from the land before it reaches open water. 
8 As runoff and surface water pass through, wetlands remove or transform pollutants through 
9 physical, chemical, and biological processes. 

10 
11 • Flood Protection. Wetlands help protect adjacent and downstream properties from potential 
12 flood damage by receiving and temporarily storing water during periods of high runoff or 
13 high flows in adjacent streams. Wetlands within and upstream of urban areas are 
14 particularly valuable for flood protection because the impervious surface in urban areas 
15 greatly increases the rate and volume of runoff, thereby increasing the risk of flood damage . 
16 
17 • Erosion Control. By virtue of their place in the landscape , riparian wetlands , salt marshes , 
18 and marshes located at the margin of lakes and rivers protect shorelines and streambanks 
19 against erosion. Wetland plants hold the soil in place with their roots , absorb wave energy , 
20 and reduce the velocity of stream or river currents. 
21 
22 • Biological Productivity. Wetlands are among the most productive ecosystems in the world. 
23 The unstable nature of many wetlands produces a great diversity of niches that, in turn, 
24 support a great diversity of plant and animal species. Numerous species of microbes, 
25 plants, insects, amphibians, reptiles, birds, fish, and other wildlife depend in some way on 
26 wetlands for at least part of their life cycles. Wetlands with seasonal hydrologic pulsing are 
27 the most productive. Wetland plants play an integral role in the ecology of the watershed 
28 by providing breeding and nursery sites, resting areas for migratory species , and refuge 
29 from predators . 
30 
31 • Fish and Wildlife Habitat. Diverse species of plants, insects , amphibians , reptiles, birds , 
32 fish , and mammals depend on wetlands for food, habitat, or temporary shelter . Many bird 
33 species utilize wetlands as a source of food, water, nesting material, or shelter. Migratory 
34 waterbirds rely on wetlands for staging areas, resting, feeding, breeding , or nesting 
35 grounds. 
36 
37 • Cultural Value. Wetlands have archaeological, historical, and cultural values . Societies 
38 traditionally have formed along bodies of water, and artifacts found in wetlands provide 
39 information about these societies . 
40 
41 • Aesthetic Value. Historically, painters and writers have used wetlands as their subject 
42 matter. Today , such artists are often joined by others with cameras , camcorders , and 
43 binoculars . 
44 
45 • Economic Value. More than half of all United States adults hunt , fish , birdwatch, or 
46 photograph wildlife, spending a total of $59 .5 billion annually (OTA 1993). Waterfowl 
47 hunters alone spend over $600 million annually to harvest wetland-dependent birds 
48 (OTA 1993) . 
49 
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1 • Scientific Value. Scientists value the processes of wetlands individually , particularly the 
2 role of wetlands in the global cycles of carbon, nitrogen, and water. Many scientists 
3 consider the removal of carbon dioxide from the atmosphere the most valuable function of 
4 wetlands (OTA 1993). Carbon sequestration is thought to be an important process in 
5 reducing the greenhouse effect , and the threat of global warming . 
6 
7 Wetlands regulated under the Clean Water Act of 1977 generally include swamps , marshes, bogs, 
8 and similar areas. The Hanford Site has a number of cribs , trenches, and cooling water ponds , a few 
9 of which support diverse wetland communities . Because these features serve waste water treatment or 

10 cooling water functions , they are not regulated as wetlands under the Clean Water Act of I 977, and 
11 are not addressed in the scope of this assessment. 
12 
13 Regulated wetlands present on the Hanford Site include several springs and ephemeral seeps on 
14 the ALE Reserve, as well as irrigation wasteways on the North of the River geographic area 
15 (North Slope). Because these areas are outside of the scope of the HRA-EIS, the wetlands present in 
16 these areas would not be affected by the remedial activities identified in the HRA-EIS and , therefore, 
17 are not considered further in this assessment. 
18 
19 Wetlands on the primary portion of the Hanford Site have been identified from several sources, 
20 including the National Wetlands Inventory maps (USFWS 1976), Priority Habitats & Species and 
21 Natural Heritage Data (Maps) (WDFW 1993), and Habitat Types on the Hanford Site: Wildlife and 
22 Plant Species of Concern (Downs et al. 1993). Although wetlands on the Hanford Site have not been 
23 formally delineated, it is conservatively estimated that approximately 1,680 ha (4 ,151 ac) of wetlands 
24 are present on the Hanford Site, excluding wetlands present on the ALE Reserve and the North Slope. 
25 Most Hanford Site wetlands are found in poorly developed riparian zones along the Columbia River. 
26 Because of strong currents, rocky substrate, and often widely fluctuating water levels, the Columbia 
27 River supports a poorly developed riparian vegetation community. 
28 
29 Columbia yellowcress, which is a State of Washington endangered species , occurs in wetlands 
30 along the Hanford Reach of the Columbia River (Hanford Reach) . Pacific Northwest National 
31 Laboratory biologists recently found 18 separate groups of Columbia yellowcress along the 300 Area 
32 shoreline (WHC 1993). This species is usually found near the water line, and is often submerged 
33 during periods of high water. 
34 
35 

36 J.2 Potential Impacts on Floodplains and Wetlands 
37 
38 The following discussion of the proposed action is based ·on three of the six geographic areas 
39 defined for the Hanford Site by the Hanford Future Site Uses Working Group's report 
40 (HFSUWG 1992): the Columbia River, Reactors on the River, and All Other Areas . The North 
41 Slope and the ALE Reserve are not within the scope of the HRA-EIS. The Central Plateau 
42 geographic area is not included in this Floodplain/Wetlands Assessment because the 100-year 
43 floodplains of Cold Creek, Yakima River, and Columbia River are outside this geographic area, as 
44 described above . In addition, West Lake, the only natural wetland occurring on the Central Plateau, 
45 would not be affected by the future land-use alternatives . 
46 
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1 Approximately 5,686 ha {14,051 ac) of the Columbia River floodplain and 8,267 ha (20,427 ac) 
2 of the Cold Creek probable maximum floodplain are within the boundary of the proposed action. 
3 Although it is considered unlikely, the natural and beneficial functions of floodplains could be 
4 adversely affected by remediation activities that might occur within the floodplains of the Cold Creek 
5 or the Columbia River. ' 
6 
7 Approximately 1,680 ha (4,151 ac) of wetlands are within the scope of the proposed action. The 
8 majority of these wetlands are associated with the Columbia River. This total represents 41 % of the 
9 wetlands on the entire Hanford Site (Figure J-1) . Many of the beneficial wetland functions could be 

10 adversely affected in the short term from remediation activities along the Columbia River. 
11 
12 
13 J.2.1 Columbia Ri.ver Geographic Area 
14 
15 The Columbia River geographic area encompasses the waters of the Columbia River (including 
16 groundwater discharged through seeps and springs), effluent discharge pipelines, riverbottom 
17 sedim91-ts, riverbank sediments, and sediments deposited on islands. This geographic area also 
18 includes 4,400 ha (10,870 ac) of the Columbia River floodplain (31 % of the floodplain on the entire 
19 Hanford Site) (Figure J-2), and 204 ha (503 ac) of wetlands , which constitute 12 % of project-wide 
20 wetlands, and 2 % of sitewide wetlands. 
21 
22 J.2.1.1 No-Action Alternative. Under the No-Action Alternative, contaminated sediments would be 
23 stabilized, and current environmental monitoring and maintenance activities would continue. No 
24 remediation would take place. Current restrictions on access to the riverbank and islands, and 
25 activities that could disturb river sediments, would remain in place. 
26 
27 The No-Action Alternative would not result in new impacts to floodplains or wetlands because 
28 continued environmental monitoring would not create any adverse impacts. Contaminated sediments , 
29 pipelines, and outfalls would be left in place, serving as a potential source of continuing 
30 contamination. Floodplain and wetland functions probably would not be adversely affected because 
31 no loss of wetlands or further intrusion on the floodplains would result from the No-Action 
32 Alternative. 
33 
34 J.2.1.2 Unrestricted Future Land-Use Alternative . This alternative involves reducing contamination 
35 in the Columbia River to levels that allow unrestricted human use. To achieve this reduction, 
36 excavation of riverbank sediments where the groundwater plumes intersect the shoreline would be 
37 required. Unrestricted use also would require the excavation of contaminated river bottom and river 
38 island sediments, and the detection and removal of discrete contamination along the shoreline and 
39 islands. Removal of river discharge pipelines and outfall structures also would be required. 
40 Remediation for unrestricted use of the Columbia River would involve extensive disturbance of the 
41 river shoreline, islands, and the river bottom (see Figure J-2). 
42 
43 J.2.1.2.1 Floodplain Impacts . Under this alternative, contaminated sediments along the 
44 shoreline, in backwaters, and on the islands, would be excavated and transported for treatment and 
45 disposal. Approximately 17 km (11 mi) of shoreline would be excavated; in some cases as far as 
46 0.18 km (0.1 mi) inland. The Unrestricted Future Land-Use Alternative would affect 140 ha (346 ac) 
47 of the Columbia River floodplain, which represents approximately 3% of the Columbia River 
48 floodplain in the Columbia River geographic area, and roughly 1 % of the floodplain on the entire 
49 Hanford Site (see Figure J-2) . 
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2 Figure J-1. Floodplains and Wetlands on the Hanford Site. 
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1 In the short term, removal of riverbank sediments could require the construction of a cofferdam 
2 around the excavation areas. A cofferdam would create a constriction in the Columbia River flow, 
3 which could result in a slight rise in the river level immediately upstream. Changes in stream 
4 hydraulics would alter sediment deposition, and could result in scouring of sediments in the vicinity 
5 of the cofferdams. These changes would be short term, and would disappear after removal of the 
6 cofferdams. In the long term, excavation of the shoreline could result in the eventual widening of the 
7 Columbia River floodplain. Excavation of the shoreline under this alternative could extend as far 
8 inland as 0.18 km (0 .1 mi) from the river. As the cut banks subside and assume a one-to-one aspect, 
9 the floodplain would be slightly widened. The actual increase in width would be dependent on the 

10 depth of the cut. In general, this would be an increase of 11 to 12 m (36 to 40 ft). Adverse impacts 
11 to floodplain functions are not expected because these actions probably would not affect the 
12 flood-moderating capacity of the floodplain. 
13 
14 J.2.1.2.2 Wetland Impacts. The Unrestricted Future Land-Use Alternative could result in a 
15 potential loss of 23 ha (57 ac) of wetlands, which represents approximately 11 % of the wetlands in 
16 the Columbia River geographic area (Table J-1). Riparian wetlands near the Columbia River serve 
17 valuable functions because they stabilize sediments and moderate water level fluctuations caused by 
18 changing water releases from upstream dams . Columbia River wetlands also are important to juvenile 
19 fish survival ; they afford protection from predators, and provide food sources to juvenile fish. These 
20 functions could be diminished in the short term by remediation activities and the removal of effluent 
21 discharge pipelines in the river. Excavation of the shoreline area could destroy a significant portion 
22 of the natural wetland functions and scenic values associated with the Hanford Reach. 
23 
24 J.2.1.2.3 Potential Significance and Mitigation Measures . Short-term impacts on the 
25 floodplain would be adverse, but temporary; long-term impacts would be minimal. Wetland impacts 
26 are considered significant. The disturbance of up to 17 km ( 11 mi) of shoreline in an area proposed 
27 for designation as a Wild and Scenic River also would be considered significant. 
28 
29 

30 Table J-1. Wetlands Potentially Affected by Proposed 
31 Hanford Site Remedial Actions. 

32 

33 
34 
35 
36 

37 
38 
39 
40 
41 

42 
43 
44 
45 

46 

Appendix J 

Geographic Area Alternative 

Columbia River 
No Action 
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Restricted Use 

Reactors on the River 
No Action 
Unrestricted Use 
Restricted (R 1) 
Restricted (R2) 

All Other Areas 
No Action 
Restricted (Rl) 
Restricted (R2) 

Wetlands 
Affected 
ha (ac) 

0 
23 (57) 

0.4 (<l) 
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5 (12) 
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0 
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1 If the Unrestricted Future Land-Use Alternative is implemented, the following mitigation actions 
2 for shoreline excavation would be appropriate. 
3 
4 • Slope cutbank at a minimum of 3: 1 aspect ratio 
5 
6 • Riprap toe of slope to minimize erosion 
7 
8 • Establish suitable native riparian and wetland vegetation on slope 
9 

10 • Replace all wetlands altered or destroyed by the proposed action through purchase, 
11 construction, or restoration of wetlands . The replacement ratio would be determined in 
12 cooperation with the State of Washington, the U.S. Fish and Wildlife Service (USFWS), 
13 and the U.S. Army Corps of Engineers (Corps) . 
14 
15 J.2.1.3 Restricted Future Land-Use Alternative. The Restricted Future Land-Use Alternative would 
16 involve stabilizing, in-place, the river discharge pipelines; removing detached pipeline segments 
17 (should detached segments be found); and continuing institutional controls to prevent human 
18 exposures to contamination. Access to potentially hazardous areas and activities, where contaminated 
19 sediments could be disturbed, would be prohibited. 
20 
21 Under the Restricted Future Land-Use Alternative, monitoring of contaminated shoreline , 
22 riverbed, and island sediments would continue. Limited, if any, excavation would occur; physical 
23 disturbance would be limited to stabilization of pipelines. Approximately 7 ha (17 ac) of the 
24 Columbia River floodplain , and less than 0.4 ha (1 ac) of wetlands, would be disturbed by this 
25 alternative (Figure J-3) . This represents less than 1 % of the Columbia River floodplain and wetlands 
26 within the Columbia River geographic area (see Table J-1), and less than 1 % of the floodplain and 
27 wetlands on the entire Hanford Site. Minimal disturbance of wetland functions is expected because of 
28 the small area disturbed relative to the total area of wetlands along the river . 
29 
30 
31 J.2.2 Reactors on the River Geographic Area 
32 
33 The Reactors on the River geographic area comprises the nine plutonium production reactors and 
34 their immediate environs . The Reactors on the River geographic area is located along the south shore 
35 of the Columbia River near the northern boundary of the Hanford Site (see Figure J-1) . Extensive 
36 contamination exists on the surface and subsurface, and in the groundwater in some areas. This 
37 geographic area includes effluent lines from the reactors to the retention basins and the outfall 
38 structures. 
39 
40 The Reactors on the River geographic area encompasses 346 ha (856 ac) of the Columbia River 
41 floodplain and 77 ha (191 ac) of wetlands (Figure J-4). The Columbia River floodplain within this 
42 area represents 6% of the floodplain site wide . The wetlands represent 5% and 2% of the wetlands 
43 project-wide and sitewide, respectively . Wetlands in this geographic area normally are associated 
44 with the Columbia River. 
45 
46 J.2.2.1 No-Action Alternative. The No-Action Alternative in the Reactors on the River geographic 
47 area would involve surface decontamination and/or stabilization of inactive waste sites and 
48 continuation of environmental monitoring and institutional controls. Potential impacts on the 
49 floodplains and wetlands would be related to waste site stabilization activities. The No-Action 
50 Alternative would affect approximately 4 ha (10 ac) of the Columbia River floodplain or roughly 1 % 
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1 of the floodplain within the Reactors on the River geographic area and less than 1 % of the floodplain 
2 site wide (see Figure J-4). Less than 0.4 ha (1 ac) of the wetlands would be affected by waste-site 
3 stabilization activities (see Table J-1). This represents less than 1 % of the wetlands in the Reactors 
4 on the River geographic area. Floodplain and wetland functions are unlikely to be adversely affected 
5 because of the small area disturbed relative to the total area of the floodplains and wetlands associated 
6 with the Columbia River. 
7 
8 Potential mitigation actions that would reduce any potential impacts include the following: 
9 

10 • Where appropriate, revegetate disturbed sites with native wetland and riparian vegetation . 
11 
12 • Replace all wetlands altered or destroyed by the proposed action through purchase, 
13 construction, or restoration of wetlands. The replacement ratio would be determined in 
14 cooperation with the State of Washington, the USFWS, and the Corps. 
15 
16 J.2.2.2 Unrestricted Future Land-Use Alternative. The Unrestricted Future Land-Use Alternative 
17 for the Reactors on the River area would require the removal of contaminants to levels that allow 
18 unrestricted human use. Potential impacts on the floodplains and wetlands would be related to 
19 activities such as excavation of contaminated materials , backfilling excavations, grading, and site 
20 stabilization. Approximately 14 ha (35 ac) of the Columbia River floodplain would be affected by the 
21 Unrestricted Future Land-Use Alternative. This represents roughly 4% of the Columbia River 
22 floodplain in the Reactors on the River geographic area, and less than 1 % of the Columbia River 
23 floodplain on the entire Hanford Site (Figure J-5). 
24 
25 Approximately 5 ha (12 ac), roughly 6%, of the wetlands in the area would be disturbed by 
26 remediation to unrestricted use (see Table J-1). This represents less than 1 % of the wetlands (project 
27 wide and site wide). Riparian wetlands near the Columbia River serve valuable functions because 
28 they stabilize sediments and moderate water level fluctuations caused by changing water releases from 
29 upstream dams. Columbia River wetlands also are important to juvenile fish survival; they afford 
30 protection from predators, and provide food sources to juvenile fish. These functions could be 
31 diminished in the short-term by remediation activities . Excavation of these wetlands could adversely 
32 affect the natural wetland functions and scenic values associated with the Hanford Reach. However, 
33 the total area of disturbance is small, and adverse impacts to wetlands functions are expected to be 
34 minimal. The mitigation measures expected to reduce potential impacts are identified in 
35 Section J .2 .2 .1. 
36 
37 J.2.2.3 Restricted Future Land-Use Alternative (Rl). The Restricted Future Land-Use Alternative 
38 (Rl) would involve excavation and removal of past-practice waste sites and effluent pipelines, closure 
39 of treatment, storage, and/or disposal (TSO) units, decommissioning of surplus facilities, and 
40 groundwater remediation, combined with institutional controls . Potential impacts on floodplains and 
41 wetlands would be associated with the excavation of contaminated soils, site stabilization, and site 
42 restoration activities. This alternative would affect 15 ha (36 ac) of the Columbia River floodplain, 
43 which represents approximately 4 % of the Columbia River floodplain in the Reactors on the River 
44 geographic area, and less than 1 % of the Columbia River floodplain on the entire Hanford Site 
45 (Figure J-6) . 
46 
47 Approximately 4 ha (10 ac) of wetlands would be disturbed (see Table J-1), which represents 
48 roughly 5 % of the wetlands in the Reactors on the River geographic area and less than 1 % of the 
49 wetlands site wide. Impacts to wetland and floodplain functions associated with implementation of 
50 this alternative would be comparable to, but less extensive than, impacts described for the 

Appendix J J-12 Draft 



1 
F

igure J-5. 
F

loodplain/W
etland Im

pact A
reas, U

nres~,:icted 
F

uture L
and-U

se A
lternative, R

eactors on the R
iver. 

~
 

a, 
... a, 

Ill 
E

 
.s 

.2 
i 

\i2 
0 

0 
N

 

0 
]: 

en 
a, 

~
 

~ 
ca 

.. 
'2 

u 
:l 

! 
iB 

.§ 
en 

ca 
Q

) 

110 
~ 

en 
e 

:::::> 

en 
-c 

u 
u, ! 

u, 
C

 
8' 

~
 

,:, 
ai 

ca 
'2 

0
. 

+:l 
! 

~
 

i 
110 

"8 
e 

8' 
z 

8. 
"3 

! 
I 

0 
G

 
110 

C
 

a: 
0 

c::, 
:c 

:::::> 

• 
~
 :2~ .;e~

 0 

D
raft 

J-13 
A

ppendix J 



1 i 
F

igure J-6. 
F

loodplain/W
etland Im

pact A
reas, R

estric/ed F
uture 

L
and-U

se A
lternative (R

l), R
eactors on the R

iver. 

N
 

]: 

u, 

~ 
~
 

<
 

ca 
... CJ 

~ 
8. 

cB 
.§ a, 

Ill 
ca 

u, 
ca 

~ 
:::, 

e 
'i 

en 
<

 
CJ 

en 
... 

en 
C

 
~
 

:2 
"C

 
CJ 

~
 

'ii 
Q

. 
ca 

"C
 

a. 
·.;::; 

ca 
i 

ti 
ca 

'8 
e 

... 
G

) 
';:) 

8. 
gi 

:i 
a: 

J 
0 

G
) 

a
, 

.... 
I! 

0 
C

l 
:I: 

a: 

-
~

 :~= ~
~
 0 

A
ppendix J 

J-14 
D

raft 



1 Unrestricted Future Land-Use Alternative. Adverse impacts are expected to be minimal because of 
2 the small total area of disturbance. Potential mitigation measures that could reduce any potential 
3 impacts are presented in Section J.2.2 .1. 
4 
5 J.2.2.4 Restricted Future La.nd-Use Alternative (R2). Remediation to restricted use (R2) would 
6 involve capping past-practice waste sites, effluent lines, and TSO units, and groundwater remediation, 
7 combined with institutional controls. This alternative would affect approximately 9 ha (21 ac) of the 
8 Columbia River floodplain (Figure J-7). Approximately 2 % of the floodplain in the Reactors on the 
9 River geographic area and less than 1 % of the floodplain on the entire Hanford Site would be 

10 affected . Approximately 3 ha (9 ac) of wetlands would be disturbed (see Table J-1) . This represents 
11 approximately 4 % of the wetlands in the Reactors on the River-geographic area, and less than 1 % of 
12 the wetlands site wide. Impacts to wetlands and floodplain functions associated with implementation 
13 of this alternative would be comparable to impacts described for the Unrestricted Future Land-Use 
14 Alternative. Adverse impacts are expected to be minimal due to the small total area that would be 
15 disturbed. Potential mitigation measures that would reduce any potential impacts are identified in 
16 Section J .2.2.1. 
17 
18 
19 J.2.3 All Other Areas Geographic Area 
20 
21 The All Other Areas geographic area consists of those areas not included in other geographic 
22 areas. The 300, 400, 600, 1100, and 3000 Areas are included in All Other Areas. The 300 Area 
23 was once part of the fuel fabrication process, and is now used for research and development. The 
24 400 Area is the site of the Fast Flux Test Facility. The ALE Reserve and the North Slope are part of 
25 the 600 Area, but are not within the scope of the HRA-EIS and, therefore, are not part of this 
26 assessment. 
27 
28 This geographic area includes portions of the floodplains associated with the Columbia River 
29 (approximately 384 ha [949 ac]) , Yakima River (approximately 71 ha [175 ac]), and Cold Creek 
30 (approximately 7 ha [17 ac]). Approximately 70 ha (174 ac) -- check conversions of wetlands are 
31 associated with the All Other Areas geographic area (Figure J-8) . 
32 
33 J.2.3.1 No-Action Alternative. Under the No-Action Alternative, potential impacts on the 
34 floodplains and wetlands would primarily be related to surface decontamination and/or stabilization of 
35 past-practice waste sites and TSO units . Environmental monitoring is not expected to have any 
36 impact on the floodplains or wetlands . Stabilization of waste sites under the No-Action Alternative 
37 would not affect the floodplains of the Yakima River or Cold Creek, or any of the wetlands. This 
38 alternative would affect less than 1 ha (2.5 ac) of the Columbia River floodplain, which represents 
39 less than 1 % of the total Columbia River floodplain within All Other Areas and less than 1/10 of 1 % 
40 of the total Columbia River floodplain within the boundaries of the Hanford Site (see Figure J-8) . 
41 Adverse impacts to Columbia River floodplain functions from this alternative would be minimal 
42 because of the small area that would be disturbed . 
43 
44 J.2.3.2 Restricted Future La.nd-Use Alternative (Rl). The Restricted Future Land-Use Alternative 
45 (Rl) would involve excavation and removal of past-practice waste sites and TSO units, and 
46 groundwater remediation, combined with institutional controls. This alternative would not affect 
47 wetlands or the Yakima River floodplain . Approximately 10 ha (26 ac) of Columbia River floodplain 
48 and 1 ha (2.5 ac) of Cold Creek floodplain would be affected. This represents 2 % of the Columbia 
49 River floodplain and less than 1 % of the Cold Creek floodplain within the All Other Areas 
50 geographic area. These impacts represent less than 1 % of the total floodplains site wide (Figure J-9) . 
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1 Adverse impacts to Columbia River and Cold Creek floodplain functions from this alternative would 
2 be minimal because of the small area disturbed relative to the total area of these floodplains on the 
3 Hanford Site. 
4 
5 J.2.3.3 Restricted Future Land-Use Alternative (R2) . Remediation to restricted use (R2) would 
6 involve the construction of caps over past-practice waste sites and TSD units, and groundwater 
7 remediation, combined with institutional controls. The Yakima River floodplain would not be 
8 affected by this alternative. Approximately 7 ha (17 ac) of the Columbia River floodplain and 3 ha 
9 (7 ac) of the Cold Creek floodplain would be affected. This represents roughly 2 % and less than 

10 1/10 of 1 % of the Columbia River and Cold Creek floodplains, within the All Other Areas 
11 geographic area, respectively (Figure J-10) . In both cases, impacts on the Columbia River and Cold 
12 Creek floodplains within the Hanford Site boundaries would be less than 1 % . Adverse impacts to 
13 Columbia River and Cold Creek floodplain functions from this alternative would be minimal because 
14 of the small area that would be disturbed. No wetlands would be affected by this alternative . 
15 
16 
17 J.3 Summary 
18 
19 Proposed remedial actions at the Hanford Site might affect floodplains or wetlands in three 
20 geographic areas: the Columbia River, Reactors on the River , and All Other Areas. The No-Action 
21 and Restricted Future Land-Use Alternatives for the Columbia River are not anticipated to 
22 significantly affect floodplains or wetlands. The Unrestricted Future Land-Use Alternative for the 
23 Columbia River geographic area could have short-term adverse impacts on the floodplain, but these 
24 impacts would be limited primarily to the duration of the remedial activities. A minor widening of 
25 the Columbia River floodplain could occur over the long term. Remedial activities conducted under 
26 this alternative are not be expected to have any long-term adverse affects on the functions of the 
27 Columbia River floodplain. The Unrestricted Future Land-Use Alternative for the Columbia River 
28 geographic area could have short-term and long-term adverse impacts on wetlands in the vicinity of 
29 the Columbia River. These impacts are considered potentially significant and could require 
30 mitigation. Future land-use alternatives for the Reactors on the River and All Other Areas are 
31 anticipated to have only minimal short-term or long-term impacts on the floodplains, the wetlands , or 
32 their functions. 
33 
34 Potential mitigation measures that could reduce any potential impacts include the following 
35 actions. 
36 
37 • Slope cutbanks at a minimum of 3:1 aspect ratio . 
38 
39 • Riprap the toe of slopes to minimize erosion. 
40 
41 • Establish suitable native riparian and wetland vegetation on slopes . 
42 
43 • Replace wetlands altered or destroyed by the proposed action through purchase, construction 
44 or restoration of wetlands. The replacement ratio would be determined in cooperation with 
45 the State of Washington, the USFWS, and the Corps. 
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1 USFWS, 1976, National Wetlands Inventory (Maps), The NWI is available on 7.5 min. 
2 U.S. Geological Survey topographic maps. The following 7.5 min. maps were .consulted during 
3 the preparation of this assessment: Taunton, Corfu, Wahatis Peak, Smyrna, Hanford NE , 
4 Eagle Lakes, Locke Island, Coyote Rapids, Vernita Bridge, Priest Rapids NE, Basin City, 
5 Savage Island, Hanford, Gable Butte, Riverland, Emerson Nipple, Matthews Corner , 
6 Wooded Island, Horn Rapids Dam, Iowa Flats, Snively Basin, Maiden Spring , Columbia Point , 
7 Richland, Benton City, Corral Canyon, U.S. Fish and Wildlife Service, St. Petersburg , Florida. 
8 
9 WDFW, 1993, Priority Habitats & Species and Natural Heritage Data (Maps), Washington 

10 Department of Fish and Wildlife, Olympia, Washington. 
11 
12 WHC, 1993, Biological Resources of the 300-FF-5 Operable Unit, WHC-SD-EN-TI-121 , 
13 Westinghouse Hanford Company, Richland, Washington (April). 
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K. 0 Hanford Site Waste Classifications and Sources 

This appendix briefly presents information about the primary types of waste present at the 
Hanford Site . Tables K-1 and KT2 present general information about the various waste types ; current 
locations ; estimated quantities (when available) ; and projected treatment and disposal methods . 

The disposition of much of these wastes are not within the scope of the Draft Hanford Remedial 
Action Environmental Impact Statement and Comprehensive La.nd Use Plan (HRA-EIS) (DOE 1996). 
Instead, this information is presented to provide the reader with a general understanding of the scope 
of waste management activities that the U.S . Department of Energy is responsible for at the Hanford 
Site . This information provides a context within which the scope and potential cumulative impacts 
presented in the HRA-EIS can be judged. 
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2 
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4 
5 
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7 

8 
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Waste Classification 
(Source) 

High-Level Tank 
Waste 

TRU and TRUM 

LLMW 

GTC3 LLW and 
LLMW 

Waste Streams and 
Materials 

Low-Level Vitrified 
Waste' 

High-Level Vitrified 
Waste' 

Pre-1970 Buried Suspect 
TRU 

Post-1970 Bu ried TRU 
and TRUM 

RH- TRU and TRUM 

Large-Container CH-TRU 
and TRUM 

Small-Container CH-TRU 
and TRUM' 

RH LLMW• 

Large-Container 
CH LLMWb 

Small-Container 
CH LLMW' 

RH GTC3 

CH GTC3 

Table K-1. Information about Hanford Wastes . (3 sheets) 

Projected 
Storage Prior lo 

Quantity Cu rrent Location 
Processing 

Treatment/Processing 
(through 2100) 

' 
227 ,200 m' High-Level Waste Tanks DSTs Pretreatment Followed by 

Vitrification 

9 ,300 m' High-Level Waste Tanks DSTs Pretreatment Followed by 
Vi trification 

388,000 m' 200 Area Burial Grounds NIA None Planned 

2 10 m' 618-11 Burial Grounds 618-11 Burial Grounds Retrieval and Repackaging 
per Disposition Plan 

181 m' 200 Area Burial 200 Area Burial Retrieval and Repackaging 
Grounds/Caissons Grounds/Ca issons per Disposition Plan 

22,440 m' Argonne National Labs, Near Term Storage in Onsite Facility or Private 
HLW Vitrification, Banelle 200 Area Trenches; Firm 
Columbus, PNNL, Longer Term Storage 
K Basins , Tank Farms, TBD 
T Pla111, Surplus Facilities 

17 ,224 m' PNNL, K Bas ins, PUREX , Near Term Storage in Onsite Facility or Private 
PFP, T Plant, High-Level 200 Area Trenches; Firm 
Tank Waste Vitrification Longer Term Storage 

TBD 

36 ,646 m' PUREX , PFP, TWRS ewe, TRUSAF WRAP 1 Facility 

6,981 m' Tank Farms, 222-S Lab, Nea r Term Storage at Onsite Faci lity or Private 
Grou t, Surplus Faci lities, CWC; Longer Term Firm 
T Plant, PUREX Storage TBD 

131 ,938 m' PNNL , Knoll s Atomic Near Term Storage at Onsite Facility or Pr ivate 
Power Shipyards, CWC and 200 Area Firm 
Hanford Site Facilities Trenches; Longe r Term 

Storage TBD 

Various Hanfo rd Si te Near Term Storage al Privatized Treatment (TPA 
Facilities CWC; Longer Term Milestone M-19 

Storage TBD [Ecology et al. 1989)) 

89 ,189 m' PNNL , Surplus Facili ties Near Term Storage al Pending Regulations for 
CWC and 200 Area Treatment of GTC3 Wastes 
Trenches; Longer Term 
Storage TBD 

Surplus Facilities Near Term Storage at Pend ing Regulations for 
CWC; Longer Term Treatmem o f GTC3 Wastes 
Storage TBD 

Storage Prior to Disposal /Final 
Disposal Disposition 

Onsite Storage Faci lity Onsite Disposal of 
(Fac ilities) Retrievab le Storage 

Onsi1e Storage Offsite HLW Reposi tory 

NIA 200 Area Burial Grounds 

ewe TRU 10 the WIPP. and 
LL W 10 the 200 Area 
Burial Grounds 

CWC for Retrieved TRU Retr ieved/Segregated 
and TRUM TRU 10 the WIPP 

Near Term Storage in WIPP 
200 Area Trenches; 
Longer Term Storage 
TBD 

Near Term Storage in WIPP 
200 Area Trenches; 
Longer Term Storage 
TBD 

ewe WIPP 

Near Term Storage at Mixed Waste 
CWC; Longer Term Disposal Trench 
Storage TBD 

Near Term Storage at Mixed Waste 
CWC ; Longer Term Disposal Trench 
Storage TBD 

Near Term Storage at Mixed Waste 
CWC ; Longer Term Disposal Trench 
Storage TBD 

Near Term Storage at Pending Regulations for 
CWC and 200 Area Disposal 
Trenches; Longer Term 
Storage TBD 

Near Term Storage at Pend ing Regulati ons for 
CWC; Longer Term Disposal 
Storage TBD 
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Waste Classification 
(Source) 

Unirradiated 
Uranium 

Cesium and 
Strontium Capsules 

Sodium 

Special -Case Wastes 

SNF 

LLW 

Remediation Waste 

Soils 

Haza rdous Waste 

Waste Streams and 
Materials 

Material for Commercial 
Use or LLW" 

HLWb 

FFTF Primary Loops 

Contaminated Hallam and 
Sodium Reactor 
Experimental Sodium' 

Nonradioactive' 

Borosilicate Glass 
Containers , High-Dose 
Rate GTC3 and RMW, 

Neptunium Oxide, 
Strontium Fluoride 

N Reactor and SPR Fuel 

RH LLW' 

CH LLW' 

LLW Contaminated Soil' 

TRU Contaminated Soil ' 

Hazardous Waste' 

Table K-1. Information about Hanford Wastes. (3 sheets) 
Projected 

Storage Prior to 
Quantity Current Location 

Processing 
Treatment/Processing 

(through 2100) 

140 m' Classified Offsite Commercial Use Package Excess for 
and Consolidated Storage Disposal 
of Excess 

3 .5 m' WESF, PNNL (300 Area) Near Term Interim Repackage for Transport 
Offsite (Loaned) Storage at WESF Offsite 

1, 141 m' FFTF. 2727W, SAM FFTF Sodium Storage 400 Area Sodium Reaction 
Storage Module Facility Facility 

140 m3 HNPF HNPF, SRE Sodium Storage Buildings 400 Area Sodium Reaction 
33 m' SRE 2727W and 2727WA Facility 

194 m' 1720-DR, 221-T , 335, 335- 1720-Dr, 221 -T, 335, Commercial Sales 
A, 337 Highbay , 3718- 335-A, 337 Highbay , 
M[NaK] 335, 337 Highbay, 3719-M [NaK] 335, 
FFTF 337 Highbay, FFTF 

12 .0 m3 300 Area Hot Cells Storage Pad or Existing Repackaging and/or 
Facility Encapsulation for Disposal 

110 .9 m' K Basins K Basins SNF Conditioning Faci lity 

18,051 m3 Facilities, Environmental NIA NIA 
Monitoring, Surplus 
Facilities 

1,498,983 m' Facilities, Environmental NIA NIA 
Monitoring, Surplus 
Facilities 

14,000,000 m3 Ponds, Ditches, Cribs , NIA NIA 
Other Operable Unit 
Closures 

TBD Cribs , Ponds , Spills, In Situ WRAP 1 Facility 
Transfer Line Leaks , 
I 00 Area Fuel Storage 

45,463 m' Various Hanford Site 616 Building NIA 
Facilities 

Storage Prior to 
Disposal 

None Required 

Long-Term Interim 
Storage TBD 

TWRS (Vitrification) 

TWRS (Vitrification) 

Commercial Sales 

Storage Pad or Existing 
Facility 

Canister Storage Building 

NIA 

NIA 

NIA 

ewe 

NIA 

Disposal/Final 
Disposition 

Commercial Sales and 
Disposal of Excess as 
LLW 

Offsite HLW Repository 
or Commercial Sale 

TWRS (Vitrification) 

TWRS (Vitrification) 

TWRS or Commercial 
Sale 

Pending Waste 
Designation 

Offsite Repository 

200 Area Burial Grounds 

200 Area Burial Grounds 

ERDF 

WIPP 

Offsite Treatment, 
Storage and Disposal 
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20 
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25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
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Waste Classification 
(Source) 

Naval Reactor 
Compartments 

Sanitary Waste 

' WHC 1995d . 
'\vttc 1995b. 
'WHC 1994b. 
"wHc 1995a. 
'WHC 1994a. 
1
WHC 1995c. 
' DOE 1995 . 
'Navy 1995 . 
CH 
ewe 
DST 
ERDF 
FFTF 
GTC3 
HLW 
HNPF 
LLMW 
LLW 
NIA 

PFP 
PNNL 
PUREX 
RH 
RMW 
SNF 
SRE 
TBD 
TPA 
TRU 
TRUM 
TRUSAF 
TWRS 
WESF 
WIPP 
WRAP 

Table K-1. Information about Hanford Wastes. (3 sheets) 

Waste Streams and 
Projected 
Quantity 

Materials 
(through 2100) 

LLW" 

Sanitary Waste' 

contact-handled . 
Central Waste Complex. 
double-shell tank . 

Classified 

3,000,000 m' 

Environmental Restoration Disposal Facility . 
Fast Flux Test Facility. 
Greater than Category 3 . 
high-level waste . 
Hallam Nuclear Power Facility . 
low-level mixed waste . 
low-level waste . 
not available . 
Plutonium Finishing Plant. 
Pacific Northwest National Laboratories . 
Plutonium-Uranium Extraction (Pla nt) 
remote-hand led . 
radioactive mixed waste . 
spent nuclear fuel . 
Sodium Reactor Experiment . 
to be determined . 

Storage Prior to 
Current Location 

Processing 
Treatment/Processing 

U.S. Navy NIA NIA 

All Onsite Facilities NIA NIA 

Hanford Federal Faciliry Agree111e111 and Co11se111 Order (Ecology et al. 1989) (known as Tri-Party Agreemenl) . 
transuranic . 
transurani c mixed waste . 
Transuranic Storage and Assay Facility 
Tank Waste Remediation System . 
Waste Encapsulation and Storage Facility 
Waste Isolation Pilot Plant. 
Waste Rece iving and Processing . 

Storage Prior to Disposa l/Final 
Disposal Disposition 

NIA 200 Area Treatment, 
Storage and Disposal 
Facility 

NIA City of Richland Landfill 
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Table K-2. Hanford Waste Treatment and Storage Facilities. (2 sheets) 

Facility Description Status 

LLW pretrea tment faci lity (tank waste) Used to separa te tank waste into low and high activity fractions. Planned : to be operational by December 2004 

LLW immobilization and disposal fac ility Used to 1rea1 the low activity frac tion from the LLW pretreatment facility; vitrification Planned: 10 be operational by June 2005 
( tank waste) is employed . 

HLW vitrifica tion plant (tank waste) Used to vitri fy high activity wastes from SSTs and DSTs Planned : to be operational by December 2009 

Proof-of-concept pilot plant For pilot run processing of DST waste 10 separate the high-activity ponions from !he Planned 
low-level ponion and for the treatment of !he low-level ponion via a vitrification 
process . 

WRAP I Performs seg rega tion and repackaging of RH-TRU contaminated waste , small packages Under construction 

Privatized LLMW faci lity For process ing and thermal treatment of LLMW Planned 

HLW Reposi tory Geologic repos itory for long-tem1 storage of HLW canisters and SNF Yucca Mountain is the proposed site 

WlPP Facility Repository for long-term storage of processed/stabilized TRU Carlsbad , New Mexico is the proposed site 

CSB For interim storage of overpacked SNF and other high radiation and heat generating Being designed 
materials (cesium & strontium capsules, etc .); located in 200 Areas 

Sodium Storage Facility Houses the FFTF primary, secondary, interim decay storage, and fuel storage facility Under construction 
sodium; located adjacent to the FFTF Complex . 

Sodium Reaction Facility For sodium treatment (conversion of sodium to sod ium hydroxide) Planned 

Special Case Waste Facility For interim storage of spec ial case wastes such as borosilicate glass canisters, high dose Planned 
rate LLW and RMW, nonfuel-bearing reactor components, neptunium oxide powder, 
etc. 

CWC Phase V, Projec t W-112 For packaging and storage of LLMW, TRU , and GTC3 prior 10 processing/treatment Under construction 
and disposa l 

RMW Storage Facility For ret rievable storage of mixed waste with a dose rate less than 200 mrem/hr (RH) Agreement with Ecology mandates permitting of 
a building fo r storage of RMW 

FFTF Fuel Storage Pool For interim scorage of FFTF fuel In use 

TRUSAF For interim storage of TRU contaminated wastes; capabilities for assay and In use 
nondestructive examination 

ERDF For TSD of 14 million m3 of contami nated soils expected to be generated as a resuh of Under construction 
remedial ac tion at waste management units 

Mixed Waste Disposal Trench 200 Area burial trench for disposition of naval reactor compa nments In continued use 
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Table K-2. Hanford Waste Treatment and Storage Facilities. (2 sheets) 

Faciliry Description 

Trench 94 

CWC Phases I-IV 

CSB 
ewe 
DST 
Ecology 
ERDF 
FFTF 
GTC3 
HLW 
LLMW 
LLW 
RH 
RMW 
SNF 
SST 
TRU 
TRUSAF 
TSO 
WIPP 
WRAP 1 

200 Area burial trench for disposition of naval reactor compartments 

For packaging and storage of LLMW, TRU and GTC3 prior to processing/treatment 
and disposal 

Canister Storage Building . 
Central Waste Complex. 
double-shell tank . 
Washington State Department of Ecology . 
Environmental Restoration Disposal Facility . 
Fast Flux Test Faciliry . 
Greater than Category 3. 
high-level waste . 
low-level mixed waste. 
low-level waste . 
remote-handled . 
radioactive mixed waste. 
spent nuclear fuel. 
single-shell tank. 
transuranic . 
Transuranic Storage and Assay Facility . 
treatment , storage , and/or disposal. 
Waste Isolation Pilot Plant . 
Waste Receiving and Packaging Module I. 

In continued use 

Complete , in use 

Status 
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L. 0 Land Use in the CERCLA Remedy Selection Process. 

Draft 

Federal Register / Vol. 60, No. 107 / Monday, June 5. 1995 / Notices 29595 

pm. The meetings will be held at the 
Crystal City Marriott, 1999 Jefferson 
Davis Highway, Arlington. VA 22202-
3564. Tbe phone number of the hotel is 
703--413-5500. 

Tbe purpose of the Subcommittee 
meeting is to discuss the projects under 
consideration by the Subcommittee and 
the Subcommittee workplan. The 
purpose of tbe workgroup meetings the 
day before is to further develop the 
workplan for these projects. Agendas 
will be available June 13, 1995. 

Limited lime will be provided for 
members of the public wishing to make 
an oral presentation or comments at the 
Subcommittee meeting. 

For further information, contact 
Ginger Gotliffe of EPA's Office of 
Enforcement and Compliance Assurance 
at 202-564-7072, or Nancy Cichowicz 
of EPA's Region Ill at 215-597-2030. 

(2) Iron and Steel Sector 
Subcommin-June 29, 1995 

Tbe Common Sense Initiative 
Council. Iron and Steel Sector 
Subcommittee (CSIC-lSS) is holding an 
open meeting on Thursday. June 29, 
1995 from 9:00 a.m. to 5:00 p.m. at the 
Westin William Penn Hotel. 530 
William Penn Place. Pittsburgh, PA 
15219, telephone number 412-281-
7100. 

The Iron and Steel Subcommittee bas 
created four workgroups which are 
responsible for proposing to the full 
Subcommittee for its review and 
approval potential activities or projects 
that the Iron and Steel Sector 
Subcommittee will undena.lc.e, and for 
carrying out projects once approved. 
The Subcommittee has approved four 
pro jects and their workplans and two 
pro ject concepts for which workplans 
are being developed for review and 
discussion. Two additional projects are 
being considered by the Subcommittee. 
Workgroups will be meeting on 
Wednesday preceding the meeting to 
discuss further these projects and 
continue working on workplans. The 
purpose of the Subcommittee meeting 
wi II for be the four workgrou ps to rep on 
on the progress they ha-·e made. and for 
the Subcommittee to review and discuss 
the workplan activities , to provide 
further guidance as necessary. to 
approve any proposed changes or 
additional projects, and to make 
remaining implementation decisions. 

For more information about the Iron 
and Steel Sector Subcommittee meeting , 
please call either Ms. Marv Bvme at 
:1 12-353-2315 in Chicago: lllinois or 
\.ts. Judith Hecht at 202-260-5680 in 
Washington. DC. 

Further Information and Inspection of 
CSIC Documents 

Documents relating to the above 
Sector Subcommittee announcements 
will be publicly available at the 
meetings. Thereafter, these documents, 
together with official minutes for the 
meetings, will be available for public 
inspection in room 2417 Mall of EPA 
Headquarters, Common 3ense Initiative 
Program Staff, 401 M Street, SW., 
Washington, OC 20460, phone (202) 
260-7417. CSIC information can be 
accessed electronically through 
contacting Katherine Brown at: 
brown.katherine@epamail.epa.gov. 

Dated: May 31 , 1995. 
Vivian Daub, 

~isnated Federal Officer. 
IFR Doc. 95--13671 Filed 6--2-95: 8:45 am] 

81UJNOcooa--

[FRL-621MJ 

Notice of Closed Meeting of the Ad 
Hoc Environmental Education and 
Training Subcommlttff of the Natlonal 
Environmental Education Advisory 
Council 

Pursuant to Section lO(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting: 

Date: June 20. I 995. 
Time: 9:00 am-5:00 pm. 
Place: U.S. EPA. 
Contact: Kathleen MacKinnon. U.S. EPA. 

Environmental Education Division (1707) , 
401 M Street. SW .. Wubington. DC 20460. 
202-260-4951 . 

Purpose/Agenda: To review and evaluate 
proponls to opente the Environmental 
Education and Training Program. 

The meeting will be closed in 
accordance with the provisions set fonh 
in Section 552b(c)(4) and (6) of Title 5 
U.S.C. Discussions about the proposals 
could disclose privileged or confidential 
trade secrets and commercial or 
financial information as well as 
information of a personal nature where 
disclosure would constitute a clearly 
unwarranted Invasion of personal 
privacy. 

Dated: May 12. 1995. 

Loretta M. Ucelli, 

Msociate Administrator, Office of 
Communications. Education , and Public 
Affairs. 
IFR Doc. 95--13869 Filed 6--2-95: 8:45 =I 
11LUNO COOi fSI0,,,,60,,.M 
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[FRL-6216-4] 

Land Use Directive 

AGENCY: Environmental Protection 
Agency. 
ACTION: Notice of Availability of "Land 
Use in the CERCLA Remedy Selection 
Process." 

SUMMARY: The U.S. Environmental 
Protection Agency (EPA) has issued a 
directive entitled " Land Use in the 
CERCLA Remedy Selection Process" 
(OSWER Directive Number 9355.7--04). 
This directive outlines guidelines to 
consider when developing "reasonably 
anticipated '" future land uses in the 
CERCLA remedy selection process. It 
recommends early community 
involvement . which EPA believes 
should result in a more participatory 
and better informed decisionmalting 
process: greater community support for 
remedies selected as a result of this 
process; and more expedited cleanups. 
ADDRESSES: To obtain a copy of this 
land use directive contact the National 
Technical Information Service (NTIS) at 
(703) 487--4650 and request 
··considering Land Use in the CERCLA 
Remedy Selection Process." 9355. 7--04/ 
PB95-96324/EPAS40/R95/052. 
FOR FURTHER INFORMATION CONTACT: The 
RCRA/Superfund Hotline at (8001 424-
9346 (in the Washington. DC 
metropolitan area, (703) 412-9810). Tbe 
Telecommunications Device for the l)eaf 
(TDD) Hotline number is (800) 553-
7672 (in the Washington, DC 
metropolitan arn, (703) 412-3323) . Or 
contact Sherri Clark, Remedial 
Operations and Guidance Branch. 
Hazardous Site Control Division, Office 
of Emergency and Remedial Response 
(5203G), U.S. Environmental Protection 
Agency, 401 M Street SW., Washington . 
DC 20460 at (703) 603-<!820. 

SUPPlEMENTARY INFORMATION: 

A. Background 

The U.S. Environmental Protection 
Agency responds to releases and 
threatened releases of hazardous 
substances under the authoritv of the 
Comprehensive Environmental 
Response , Compensation. and Liability 
Act of 1980 (CERCLA). Regulations 
governing such responses are found in 
the National Oil and Hazardous 
Substances Pollution Contingency Plan 
or NCP. The process for remedy 
selection in the NCP generally requires 
that a remedial investigation be 
performed to identify the nature and 
extent of contamination at National 
Priorities List (NPL) sites. The remedy 
selection process also requires that a 
feasibility study be completed which 
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develops potential remedial alternatives 
for cleanup of the site. These remedial 
alternatives, which are aimed at 
protecting human health a.nd the 
environment, should specify the 
acceptable level of contaminants of 
concern in a particular media as well as 
the associated exposure roule(s). 
Knowing the projected future use of the 
land affects the determination of the 
exposure route(s] and receptor(s) of 
concern for the remedial •ction 
objectives. 

Many people believe that EPA 
"chooses" residential land use in the 
risk assessment and remedy selection 
steps regll!dless of whether that use is 
relevant 10 the site. At many sites, the 
risk assessment evaluates the future 
residential scenario as a point of 
information to aid lhe deci.sionmaker in 
assessing the consequence;; of remedy 
selection. This is different from 
premising the final remedy, or eve11 the 
baseline risk assessment, on future 
residential use. Many sites, while 1101 
cunently residential, have residences 
adjacent or in close proximity. 
Consequently, current residential use is 
1101 assessed, while future residential 
use may be very relevant in the context 
of the site. 

l'.nalyses by the Office of Solid Waste 
and Emergency Response (OSWER) 
show that residents cunently live on 
15% of NPL sites, that 31% ofNPL sites 
are used curnmtly for industrial use, 
and that 25% of NPL sites are used 
currently for commercial use. For those 
sites where EPA has looked at potential 
future land use(s), 26% of the sites are 
expected 10 be residential. 35 % of the 
sites are expected to be industrial. and 
24% of the sites are expected to be 
commercial. These statistics represent 
the land uses at the facility itself; 
however. approximately 80% of the 
NPL sites have residents sunounding 
the site which would lead the Agency 
to consider residential use as a 
reasonably anticipated future land use 
for the site. 

Given the diversity of land uses at and 
sunounding the site , determining the 
" reasonably anticipated" future land 
uses may be a challenge. Therefore, EPA 
believes that it is useful to involve the 
affected community and stakeholders in 
the scoping stage of the RI/FS process to 
begin discussions of what the future 
" reasonably anticipated" land uses 
might be. 

OSWER analyzed the post-remedial 
land use al completed NPL sites a.nd 
compared that with the projected future 
land use at the time the Record of 
Decision was signed. The analysis 
showed that approximately 50% of the 
sites with future residential land use 
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predicted are cunently vacant. In 
comparison, only 23 % of the sites with 
future industrial or commercial use 
predicted are vacant. The land use 
directive promotes discussions between 
the local land use authorities, the 
community groups, and the land 
owner(s) which may assist in avoiding 
vacant lots in the future and instead, to 
facilitate productive reuse of the 
property. 

B. Summary of the Directive 
The directive recommends early 

community involvement during the 
scoping phase of the Remedial 
Investigation/Feasibility Study (Rl/FSJ 
to develop reasonable assumptions 
regarding future land use(s) anticipated 
at a Superfund site. EPA believes that 
early community involvement, with a 
particular focus on the community's 
desired future uses of a property 
associated with the CERCLA site, 
should result in a more participatory 
and better informed decisiorunalr.ing 
process; greater community support for 
remedies selected as a result of this 
process; and, more expedited cleanups. 
Where there an, environmental justice 
concerns, extra ,:!forts should be made 
to reach out to and consult with affected 
community members who may not be 
reached through conventional outreach 
and communication vehicles. The 
directive is generally consistent with , 
and will help to implement, principles 
that were discussed and widely agreed 
upon in last year's CERCLA 
reauthorization debate. The directive is 
not as specific as some of last yP.ar's 
proposed legislation with respect to the 
degree of deference that EPA should 
give the community in determining 
reasonably anticipated land uses at the 
site, but clearly calls for a substantial 
community role. 

The directive also recommends 
meeting with local land use planning 
officials and identifies sources of 
information to which one might lool:. 
regarding the history and likely future of 
the property. Where the local planning 
process bas involved thorough and 
broad-based public participation. EPA 
will be able to rely on planned uses 
resulting from that process with a 
greater degree of certainty than where 
that is not the case. At some sites there 
are envirorune11ta l justice concerns and 
the local residents near the Superfund 
site may feel disenfranchised from the 
local land use planning and 
development process. In these 
instances , the directive cells attention to 
the need for sp,,cial efforts to involve 
the full range of community residen ts. 

In addition, the g•tidance describes 
bow anticipated land uses are 
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considered in the RJ/FS and remedy 
selection process. Remedial action 
al ternatives developed in the RJ/FS 
process should generally reflect the 
reasonably anticipated land use or uses. 
In some instances, concerns about cost 
or practicabiiity may make it necessary 
to consider other possible uses. Land 
uses that will be available following 
completion of remedial action are 
determined as part of the remedy 
selection process. During this p,ocess, 
the goal of realizing reasonably 
anticipated future land use potential is 
considered along with other factors. 
Any combination of unrestricted uses , 
restricted uses . or use for long-term 
waste manageme11t may result. 

Goals 

EPA's goal is to issue this land use 
directive to assist EPA ·s Regional offices 
in developing reasonable assumptions 
regarding anticipated future land uses at 
a site for use in the Rl/FS. 

Please contact individuals and offices 
listed in the sections of this notice 
entitled ADDRESSES and FOR FURTHER 
INFORMATION CONTACT to learn more 
about the Land Use Directive. 

Dated: May 30, 1995. 

Elliott P. La,.., 
Assistant Adm;nistrotor. 
(FR Doc. 9!>-13677 Filed &-2--95 : 8:45 aml 
a1L.UNG COOi. 1M0,,,,10..11 

FEDERAL COMMUNICATIONS 
COMMISSION 

Public Information Collection 
Approved by Office of Management 
and Budget 

May 26. 1995. 

The Federal Communications 
Commission (FCC) bas received Office 
of Management and Budget (0MB) 
approval for the following public 
information collection pursuant ta the 
Paperwork Reduction Act of 1980. Pub. 
L. 96-511. For further information 
contact Shol:.o B. Hair, Federal 
Communications Commission, (202) 
41S-1379. 

Federal Communications Commission 

0MB Control No .: 3060--0355 . 
Expiration Date: 05/31 /98. 
Title: Rate of Relurn Reports , FCC 

Forms 492 and 492A. 
Estimated Annual Burden: 1544 total 

annual hours; 8 hours per response . 
Description: Filing of FCC Form 492 

and FCC Form 492A is required by 
Sections 1.795 and 65.600 of the FCC 
Rule• and Section 219 of the 
Communications Act of 1934, as 

Draft 




