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4.0 ENVIRONMENTAL CONSEQUENCES 

This chapter provides a description of the effects on the environment that potentially could occur under 
each alternative group of actions described in Chapter 2. The chapter begins with a summary of the terms 
used for the impact assessment and then, for each resource, describes the impacts that could result from 
each alternative.  

The information about the existing condition of the environment from Chapter 3 was used as a baseline 
by which to measure and identify potential impacts from the project. The EIS team considered and 
incorporated mitigation, where appropriate, before arriving at the impacts described here.  

An impact, or effect, is defined as a modification to the environment brought about by an outside action. 
Impacts vary in significance from no change, or only slightly discernible change, to a full modification or 
elimination of the environmental condition. Impacts can be beneficial (positive) or adverse (negative). 
Impacts can be short-term, or those changes to the environment during and following ground-disturbing 
activities that generally revert to predisturbance conditions at or within a few years after the ground 
disturbance has taken place. Long-term impacts are defined as those that substantially would remain 
beyond short-term ground-disturbing activities. 

For the mining operations, short-term impacts are those that would occur from the time when mining 
begins in a unit through reclamation when vegetation has been re-established. The mining operation 
continually advances with contemporaneous reclamation activities. That is, earth material excavated from 
a coal-producing unit is deposited to backfill the adjacent previously mined unit. When the unit has been 
backfilled, the area is regraded and revegetated. When vegetation has been re-established, limited use of 
the land may be allowed. This sequence continues until all of the coal has been removed from a given 
coal resource area (Appendix A-1). Long-term impacts are those that would persist beyond or occur after 
reclamation. 

For the coal-slurry pipeline and water-supply system, local short-term impacts of the project are those that 
would occur during construction of the pipelines (and water-supply well field) plus a reasonable period 
for reclamation (i.e., a total of about 5 years). Long-term impacts are those that would persist beyond or 
occur after the 5-year construction and reclamation period.  

An action can have direct or indirect effects, and it can contribute to cumulative effects. Direct effects 
occur at the same time and place. Indirect effects are later in time or farther in distance, but still 
reasonably foreseeable. Cumulative effects result from the proposed action’s incremental impacts when 
these impacts are added to the impacts of other past, present, and reasonably foreseeable future actions, 
regardless of the agency or person who undertakes them (Federal or non-Federal). 

Also in identifying impacts, the vulnerability of resources is considered. The status of a resource, resource 
use, or related issue in this regard is evaluated against the following:  

• Resource significance: a measure of formal concern for a resource through legal protection or by 
designation of special status. 

• Resource sensitivity: the probable response of a particular resource to project-related activities. 

• Resource quality: a measure of rarity, intrinsic worth, or distinctiveness, including the local value 
and importance of a resource. 
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• Resource quantity: a measure of resource abundance and the amount of the resource potentially 
affected. 

Several resources are more conducive to quantification than others. For example, impacts on vegetation 
can be characterized partly using acreage, and air quality can be measured against air quality standards. 
Evaluations of some resources are inherently difficult to quantify with exactitude. In these cases, levels of 
impact are based on best available information and professional judgment.  

For purposes of discussion and to enable use of a common scale for all resources, resource specialists 
considered the following impact levels in qualitative terms. The terms major, moderate, minor, 
negligible, or none that follow, consider the anticipated magnitude, or importance, of impacts, including 
those on the human environment.  

• Major: Impacts that potentially could cause irretrievable loss of a resource; significant depletion, 
change, or stress to resources; or stress within the social, cultural, and economic realm. 
Degradation of a resource defined by laws, regulations, and/or policy. 

• Moderate: Impacts that potentially could cause some change or stress (ranging between 
significant and insignificant) to an environmental resource or use; readily apparent effects. 

• Minor: Impacts that potentially could be detectable but slight. 

• Negligible: Impacts in the lower limit of detection that potentially could cause an insignificant 
change or stress to an environmental resource or use.  

• None: No discernible or measurable impacts. 

Impacts are described for the major project components (Black Mesa mining complex, coal-slurry 
pipeline, and C aquifer water-supply system) under Alternative A. Under Alternatives B and C, the coal-
slurry pipeline would not be reconstructed nor operate in the future, and the C aquifer water-supply 
system would not be built; thus, no adverse or beneficial impacts associated with these components would 
occur under Alternatives B and C. 

Tables 4-1, 4-2, 4-3, and 4-4 are summaries of the areas affected by the three Black Mesa Project 
alternatives. Table 4-1 presents the acres associated with right-of-entry. Table 4-2 presents the acres 
associated with the OSM permit for the Black Mesa Complex and the acres that have been disturbed by 
mining through 2005, the acres proposed for mining from 2006 through 2026, and the acres that could be 
mined after 2026. Table 4-3 is a summary of the existing and proposed rights-of-way acreages associated 
with the coal-slurry pipeline. Table 4-4 is a summary of the proposed rights-of-way acreages associated 
with the C aquifer water-supply system. 
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Table 4-1  Black Mesa Complex Right-of-Entry Acreages 

Right-of-Entry Documents Acres 
Joint Hopi/Navajo coal leases numbers 14-20-0603-9910 and  
14-20-0450-5743 

40,000 

Navajo only coal lease number 14-20-0603-8580 24,858 

Conveyor, railroad, power lines rights-of-way and easements 362 
Coal-slurry preparation plant lease 40 
Existing right-of-entry area total 65,260 

Proposed new coal-haul road right-of-way1 127 

TOTAL Existing and Proposed Right-of-Entry Area 65,3872 
NOTES: 
1 Area shown on Drawing 85360, SW Sheet in the LOM application. 
2 The total existing and proposed right-of-entry area is larger than the 63,057 acres 
proposed for the permit area under the LOM revision. The difference is the 2,330-acre 
area in the northeast corner of Navajo lease No. 14-20-0603-8580, which is not proposed 
to be within the permit area because it contains no mineable coal. 

 
Table 4-2 Black Mesa Complex Permit and Disturbance Acreages 

Area Permit Area 
Area Disturbed
Through 2005 

Proposed 
2006-2026 

Disturbance 

Foreseeable 
Post-2026 

Disturbance1 
Existing OSM permit area 44,073 14,940 8,062 6,5182 
Additional area proposed in LOM revision3 18,984 6,965 5,4672 5,960 
OSM Permit Area Alternative A4 63,057 21,905 13,529 7,398 
OSM Permit Area Alternative B5 63,057 21,905 8,062 12,865 
OSM Permit Area Alternative C6 44,073 14,940 8,062 07 

NOTES: 
1 This is the area in which mining is reasonably foreseeable although not specifically proposed in the LOM 
revision, and which is evaluated in the cumulative impacts assessment. Under Alternatives A and B, mining 
all remaining reserves within the existing leases to supply Navajo Generating Station is reasonably 
foreseeable beyond 2026; however, under Alternative A, the continued operation of Mohave Generating 
Station is not reasonably foreseeable due to no foreseeable source of cooling water after 2026. Under 
Alternative B, the Black Mesa mining operation would not be approved (i.e., would not be resumed), but it 
is reasonably foreseeable that all coal reserves within the leases would be mined after 2026 to supply the 
Navajo Generating Station. Under Alternative C, the Black Mesa mining operation would not be approved 
(i.e., would not be resumed), and the Kayenta mining operation would cease after the currently permitted 
coal reserves are depleted (i.e., the Kayenta mining operation would not continue past 2026). 
2 The LOM revision proposes mining coal reserve areas within the existing OSM permit area that are not 
currently approved for mining (e.g., J-23 and J-28), and the acreages of those coal reserve areas are 
included in both the (1) Additional Area Proposed in LOM Revision Proposed 2006-2026 Disturbance and 
(2) Existing OSM Permit Area Foreseeable Post-2026 Disturbance. 
3 Includes 127 acres for the proposed new coal-haul road right-of-way. 
4 This would be the OSM permit area and disturbance acreages if the LOM revision is approved. 
5 This would be the OSM permit area and disturbance acreages if the LOM revision is conditionally 
approved. 
6 This would be the OSM permit area if the LOM revision is disapproved. 
7 Although it is reasonably foreseeable under Alternative C (disapproval of the LOM revision) that Peabody 
would request future permit revisions to mine all remaining coal reserves within the lease area, the 
cumulative impacts of such foreseeable future permitting would be addressed under Alternative B; thus, 
Alternative C assumes that none of the currently unpermitted coal reserves within the leases would be 
mined after 2026 for the purpose of evaluating cumulative impacts under a disapproval of all future mining 
(other than that which is currently approved in the existing permit). 
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Table 4-3 Black Mesa Coal-Slurry Pipeline Existing and Proposed Rights-of-way Acreages 

Affected Area 

Existing 
Permanent 

Right-of-way1

New 
Permanent 

Right-of-way1

Total 
Permanent 

Right-of-way

New 
Temporary  

Right-of-way2 
Total 

Right-of-way
Existing route (273 miles) 1,655 0 1,655 496 2,151 
Existing route with realignments 
Agencies’ Preferred Route 
• Existing route (245 miles) 
• Moenkopi Wash realignments (1 

mile) 
• Kingman reroute (28 mile) 

 
 

1,4853 

 
 

0 
6 

170 

 
 

1,485 
6 

170 

 
 

445 
2 

51 

 
 

1,930 
8 

221 

Pump stations4 160 0 160 0 160 
TOTAL Coal-Slurry Pipeline: 
Existing 

1,815 0 1,815 496 2,311 

TOTAL Coal-Slurry Pipeline: 
Realigned 

1,645 176 1,821 498 2,319 

SOURCE: Black Mesa Pipeline, Inc. 2006 
NOTES: 
1 Permanent right-of-way would be 50 feet wide for length of the pipeline. 
2 An additional 15-foot-wide temporary right-of-way (adjoining the permanent right-of-way for the length of the 

pipeline) would be required for construction, with a few exceptions along short stretches of rough terrain where 
up to 100 feet would be needed. 

3 Existing right-of-way for sections of pipeline that would be abandoned due to realignment would be relinquished 
in accordance with right-of-way conditions for relinquishment. 

4 The existing right-of-way for the pump stations would not change nor would additional temporary construction 
right-of-way be needed to accommodate pump-station upgrades that may be implemented (e.g., pump 
replacements). 

 

Table 4-4  C Aquifer Water-Supply System Proposed Rights-of-way Acreages 

Affected Area 
Permanent 

Right-of-way 

Additional 
Temporary 

Right-of-way 

Total 
Right-of-

way 
Well Field: 6,000 af/yr 
12 wells1 1 11 12 
Access roads, collector pipelines, power lines for 12 
wells2 

60 36 96 

Additional distribution power lines for 12 wells2 0 47 47 
Water-storage tank3 1 2 3 
Electrical substation4 1 2 3 
Well Field; 11,600 af/y 
21 wells1 1 19 20 
Access roads, collector pipelines, power lines for 21 
wells2 

80 48 128 

Additional distribution power lines for 21 wells2 0 67 67 
Water-storage tank3 1 2 3 
Electrical substation4 1 2 3 
Water-Supply Pipeline: Eastern Route ( Agencies’ Preferred Route) 
Pipeline, power line, access road corridor 
(108 miles)5 

264 397 661 
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Affected Area 
Permanent 

Right-of-way 

Additional 
Temporary 

Right-of-way 

Total 
Right-of-

way 
Pump stations (2)6 1 4 5 
69KV transmission line7 370 0 370 
Additional right-of-way for access roads8 4 0 4 
Water-Supply Pipeline: Western Route 
Pipeline, power line, access road corridor (137 
miles)5 

337 505 842 

Pump stations (4)9 2 8 10 
69KV transmission line7 655 0 655 
Additional right-of-way for access roads10 38 0 38 
TOTAL 6,000 af/yr Eastern Route 702 499 1,201 
TOTAL 11,600 af/yr Eastern Route 722 539 1,261 
TOTAL 6,000 af/yr Western Route 1,095 611 1,706 
TOTAL 11,600 af/yr Western Route 1,115 651 1,766 
SOURCE: Southern California Edison Company 2006 
NOTES: 
1 Each well site would require temporary construction right-of-way of 200 feet by 200 feet (0.9 acre) 

and permanent right-of-way of 50 feet by 50 feet (0.06 acre). 
2 The collector pipelines and well-field distribution power lines would share the same right-of-way as 

the access roads where possible (40 feet wide for temporary construction right-of-way and 25 feet wide 
for permanent right-of-way). Some spans of distribution power lines would be outside of the access 
road right-of-way. The distribution power line would be owned by NTUA and have a 30-foot tribal 
right-of-way centered on the line; thus, only temporary right-of-way acreages are shown. 

3 The water storage tank would require temporary right-of-way of 300 feet by 300 feet for construction 
(2.1 acres) and permanent right-of-way of 215 feet by 215 feet (1.1 acres). 

4 The electrical substation would require temporary right-of-way of 295 feet by 295 feet for construction 
(2.0 acre) and permanent right-of-way of 200 feet by 200 feet (0.9 acre). 

5 The temporary right-of-way for pipeline construction would be 30 feet wide and the permanent right-
of-way would be 20 feet wide. The pipeline right-of-way would be contiguous with rights-of-way for 
existing roads to the extent possible and the pipeline’s access roads and power lines would share the 
pipeline right-of-way. 

6 Each pump station would require temporary right-of-way of about 295 feet by 295 feet for construction 
(2.0 acres). Tolani Lake pump station would require a permanent right-of-way of about 170 feet by 150 
feet (0.6 acre), and Oraibi pump station would require a permanent right-of-way of about 165 feet by 
190 feet (0.7 acre). 

7 The 69kV transmission line serving the pump stations would have a 50-foot-wide right-of-way. 
8 Additional 5 feet of pipeline right-of-way would be needed between WSP Mileposts 72 and 77 and for 

about 2 miles at Dinnebito Wash (where the pipeline is not next to a road) to accommodate the access 
road. 

9 Each pump station would require temporary right-of-way of about 295 feet by 295 feet for construction 
(2.0 acres) and permanent right-of-way of about 170 feet by 150 feet (0.6 acre). 

10 Additional 5 feet of pipeline right-of-way would be needed between WSP Mileposts 33 and 59, 71 and 
91, 126 and 139, and 4 miles total at wash crossings (where the pipeline is not next to a road) to 
accommodate the access road. 
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Also considered, and described at the end of the chapter, are (1) the conservation measures, (2) summary 
of mitigation measures (including best management practices), (3) short-term uses versus long-term 
productivity, (4) irreversible and irretrievable commitment of resources, (5) indirect effects associated 
with resuming operation at Mohave Generating Station, and (6) cumulative effects.  

4.1 LANDFORMS AND TOPOGRAPHY  

4.1.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.1.1.1 Black Mesa Complex 

The impact on landforms and topography resulting from mining activities in the permit area is extensive 
and permanent, and would continue under Alternative A through the proposed life of the mine. Removal 
of the coal would drastically alter topographic features such as slope gradient and surface drainage 
patterns. Surface mining of overburden and subsurface coal resources would continue to remove up to 
250 feet of rock and drastically modify topographic and landform features, such as hills, slopes, and 
surface drainage patterns, while forming highwalls in the mining pits and temporary spoil stockpiles of 
crushed overburden rock. The narrow, deep washes would not be altered because coal on the steep sides 
of many washes has been burned in place as a result of natural processes.  

Site restoration is an important part of the mining process. Restoration to the approximate original 
contour is required and includes backfilling pits and grading highwalls and spoil to approximate the 
original shape, topographic relief, and major drainage patterns. Reclamation operations are required to be 
contemporaneous with mining operations. Backfilling and grading of mined areas generally would begin 
when four spoil ridges have accumulated and would continue as mining progressed until the final pit is 
backfilled and the entire mined area is regraded. Restoration otothe approximate original contour would 
re-establish the drainage pattern of the mined area to approximate original conditions and conform to 
drainage in the surrounding unmined areas, to minimize the impact on topography and landforms. 
Generally, regraded mined land will have the same general landform as the land had before mining but 
without any steep slopes (i.e., not steeper that 3 horizontal to 1 vertical [3h:1v]). 

To promote slope stability where necessary, highwall slope steepness would be reduced to 3h:1v or less. 
Embankments for sediment-control dams and ponds, and for existing and future roads, would range from 
1.5h:1v or less in cuts in unmined areas to 4h:1v or less in fill areas. These features would be stable with 
regard to landslides and slumping resulting from slope failures.  

There would be long-term impacts on landforms and topography resulting from coal mining. The impact 
on landforms and topography is permanent but the disturbance is mitigated by site restoration. The 
restored area generally would have gently rolling hills with smoother contours and less topographic relief 
than the original topography, and no pronounced landforms (e.g., no cliffs, steep buttes, or narrow 
canyons). The flatter topography would make the reclaimed area more suitable for multiple land uses.  

Disturbance from construction of the coal-washing facility would occur within approximately 2 acres 
surficially and is not expected to affect landforms and topography. 

Construction of the coal-haul road would result in disturbance within approximately 127 acres along a 
2-mile-long corridor. Embankments for the road would range from 1.5h:1v in cuts in unmined areas to 
4h:1v for fill areas. These features would be stable with regard to landslides and slumping. By using 
approved construction methods to maintain the slope stability, there would be no significant impacts on 
landforms and topography.  
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4.1.1.2 Coal-Slurry Pipeline 

Alternative A would result in no impact on landforms and topography where reconstruction of the coal-
slurry pipeline would follow the existing coal-slurry pipeline route. Along the coal-slurry pipeline 
Moenkopi Wash realignment and Kingman reroute, construction would be restricted to a 65-foot-wide 
right-of-way, and the trench would be backfilled and regraded to conform to the original topography. 
During construction, alterations to the topography or cutting into landforms would be avoided to the 
extent practicable. Thus, there would be negligible to no impact on landforms and topography along the 
Moenkopi Wash realignments and Kingman reroute.  

In the unlikely event of a pipeline failure, the decreased pressure and flow rate in the pipeline would be 
detected, remotely operated block valves would close, and the flow of coal slurry would stop. The volume 
of slurry released would depend on the location of the leak on the pipeline (top of the pipe versus bottom 
of the pipe), and the terrain where the leak occurs (a flat location versus on a slope). Using historical data 
on slurry pipeline releases, BMPI estimates that the amount of slurry released may range from an average 
of 100 cubic yards (or less) to a maximum of about 565 cubic yards. The maximum coal slurry release 
would cover approximately 0.7 acre with 6 inches of nontoxic coal fines, while the fresh water in which 
the coal is entrained would soak into the ground (see Appendix A-2). Minor localized erosion of the land 
would result if the release occurred on a slope. 

4.1.1.3 C Aquifer Water-Supply System 

Construction of the well field would not require alteration of the topography. Construction of the water-
supply pipeline and associated access roads, where needed, whether the eastern or western alternative is 
selected, would be restricted to a 65-foot-wide right-of-way, and the trench would be backfilled and 
regraded to conform to the original topography. Alterations to the topography or cutting into the 
landforms would be avoided to the extent practicable. There would be negligible to no impact on 
landforms and topography along the preferred pipeline alternative route. There would be impact on 
landforms and topography along the alternative pipeline route right-of-way because there is more 
topographic relief that would require more cut and fill where the pipeline route would crosses the Adeii 
Eechii Cliffs, Ward Terrace, and Coal Mine Canyon. Construction of the two pump stations would result 
in surface disturbance, but no impact on landforms or topography is anticipated.  

It is unlikely that the water-supply pipeline would fail. The pipeline would be steel pipe, concrete-mortar 
lined, and tape wrapped, or epoxy or polyurethane coated, for corrosion protection. In the unlikely event 
of a pipeline failure, the decreased pressure and flow rate in the pipeline would be detected, remotely 
operated block valves would close, and the flow of water would stop. In the event of a failure, some 
flooding would occur in topographic lows and drainage channels. If failure were to occur on a steep slope, 
there would be minor impact by localized erosion and the possibility of damage of a cliff face or slope. 

4.1.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System 

4.1.2.1 Black Mesa Complex 

Under Alternative B, the overall impact on landforms and topography would be the same as those under 
Alternative A, except that the area disturbed would be much less; that is, 8,062 acres disturbed by mining 
between 2006 and 2026 rather than the 13,529 acres under Alternative A. Also, 127 acres would be 
disturbed by construction of the coal-haul road. The Black Mesa mining operation would cease. 
Reclamation of the mined portion of the Black Mesa mining operation area would conform to the 
reclamation methods described above and result in a postmining land surface with approximately the 
original shape, topographic relief, and drainage patterns as the premining topography. By using approved 
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construction methods the reconstructed slopes and drainage patterns would have no significant impact on 
landforms and topography. 

4.1.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.1.3.1 Black Mesa Complex  

Under Alternative C, the overall impact on landforms and topography would be the same as those under 
Alternative B, except no additional acreage would become a part of the permitted area. The coal-haul road 
would not be constructed. 

4.2 GEOLOGY AND MINERAL RESOURCES  

4.2.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project  

4.2.1.1 Black Mesa Complex 

4.2.1.1.1 Surface Mining 

Geology Resources. Under Alternative A, mining would remove about 250 feet of overburden (noncoal-
bearing rocks above the coal seams) and interburden (noncoal-bearing rocks between the coal seams) on 
approximately 13,529 acres in the Black Mesa Complex. The existing geology in the upper 250 feet of the 
mined areas, consisting of sedimentary rock lithology and a gently sloping structure, would be disturbed 
permanently.  

Under Alternative A, the surface and shallow subsurface geology would be modified substantively by 
mining activities. The open pits would be backfilled with unconsolidated, crushed rock from the strata 
overlying the coal seams that have been mined. This material would have grain sizes ranging from fine-
grained sand and clayey shales to boulders. It would be graded to approximate the original topographic 
contours. The unconsolidated backfill material would not be placed on steep slopes where geologic 
hazards such as landslides can develop. The unconsolidated fill would impact the lateral continuity of 
water-bearing sedimentary rocks to depths of 250 feet and severely reduce or eliminate groundwater flow 
in the saturated zones of the Wepo Formation. Groundwater modeling assumed that the Wepo aquifers 
and unconsolidated fill alluvial aquifers were continuous and groundwater flow would be directed to the 
face of the pit. 

Mineral Resources – Coal. By law and regulation, coal-mining activities must be conducted in a manner 
that maximizes recovery of the coal resources and protects coal resources remaining after mining 
(Appendix A-1). Mining activity at the Black Mesa Complex removes coal seams in the Wepo Formation. 
The USGS estimates that 4.8 billion tons of coal are present in the Wepo Formation in the Black Mesa 
area. An average thickness of 20 feet of coal would be extracted from multiple coal seams in the Wepo 
Formation. Peabody estimates that approximately 11.6 percent of the coal reserves would be lost during 
mining activities due to normal overburden stripping. The impact of this permanent loss of coal resources 
is considered normal given current mining technology and stratigraphic nature of the coal being mined. 
Coal resources in the Wepo Formation would be produced. There would be no impact on coal resources 
in the Toreva Formation and Dakota Sandstone because they are below 250 feet and cannot be mined by 
surface mining methods.  

Uranium and Vanadium. Uranium and vanadium deposits, found in the Salt Wash Member of the Jurassic 
Morrison Formation, the Triassic Chinle Formation, and the Toreva Formation, would not be impacted by 
the proposed coal mining because they underlie the Wepo Formation. These deposits would remain 
available for future development. However, exploitation of these resources is not likely in the reasonably 
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foreseeable future because the Navajo Nation Tribal Council passed legislation to prohibit uranium 
mining activities on the Navajo Reservation. 

Oil and Gas. Oil and gas resources are produced primarily from Paleozoic sedimentary formations in the 
Paradox Basin northeast of Black Mesa. Although inadequately tested, correlative formations may contain 
economic deposits of oil and gas in deep sedimentary rocks underlying the Black Mesa Complex. 
Exploration for those resources would be restricted during the life of the mine; however, there are no oil 
and gas or coalbed methane exploration activities anticipated for the area. Oil and gas resources would 
not be impacted by the proposed coal mining because, if present, they would occur in formations below 
the mineable coal seams. These resources are not likely to be exploited in the reasonable foreseeable 
future, and would remain available for future exploration on Black Mesa. 

Paleontological Resources. There are abundant plant and animal fossils in the Cretaceous-age coal-
bearing strata that outcrop on Black Mesa. Paleontological resources in those strata have been studied and 
are well documented. Outcrops of trace fossils, such as footprints, also have been recorded. No unique 
fossil collection areas have been identified in the proposed mining area; therefore, impact on unique and 
important fossil specimens in the proposed mining area is not anticipated. 

4.2.1.1.2 Coal-Washing Facility 

Construction of the coal-washing facility would disturb approximately 2 acres and is not expected to 
affect geologic or mineral resources because, other than coal, none are known to exist in the area. 

4.2.1.1.3 Coal-Haul Road 

Construction of the coal-haul road is not expected to affect geologic or mineral resources because, other 
than coal, none are known to exist in the area. 

4.2.1.2 Coal-Slurry Pipeline 

No known geological or paleontological resources are expected to be impacted by reconstruction of the 
pipeline. Because of the narrow pipeline temporary or permanent rights-of-way, none of these resources 
would be excluded from use or made permanently inaccessible during the life of the pipeline.  

Although moderate-to-high potential for the presence of oil and gas resources exists along several 
portions of the coal-slurry pipeline alignment, exploitation of these resources is not likely in the 
reasonably foreseeable future because the lack of information on oil and gas resources in this area results 
in a significant risk for exploration. Exploration and development would not be inhibited by the presence 
of the pipeline, which is in a narrow corridor.  

There is high potential for coal resources in the Black Mesa Basin along the coal-slurry pipeline 
alignment. Based on Peabody’s proposed LOM revision, exploitation of these coal resources is not likely 
in the reasonably foreseeable future. High potential for uranium and vanadium mineral resources exists in 
the Cameron District. However, exploitation of these resources is not likely in the reasonably foreseeable 
future because the Navajo Nation Tribal Council voted on legislation to prohibit uranium mining 
activities on the Navajo Reservation. 

The coal-slurry pipeline could be affected by swelling clays that are commonly encountered in volcanic 
ash deposits of the Chinle Formation. These swelling clays could cause soil shifting and cracking that 
could damage the pipeline. However, this potential for pipeline damage would be minimized or 
eliminated through appropriate design, engineering, and construction of the pipeline. 
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4.2.1.3 C Aquifer Water-Supply System 

As discussed in Chapter 3, there are no known geological resources or economic mineral resources in the 
area of the proposed well field; therefore, it is anticipated that implementation of Alternative A would 
result in no impact on known mineral and geological resources within the C-aquifer well field or along 
either the eastern or western alternative routes of the water-supply pipeline because those resources would 
remain accessible from outside the narrow pipeline corridor. Thus, none of these resources would be 
excluded from use or made permanently inaccessible.  

In the unlikely event of a pipeline failure some flooding would result in topographic lows and drainage 
channels. If failure were to occur on a steep slope, there could be minor impact by localized erosion.  

There is high potential for the presence of oil and gas resources beneath the C aquifer well field and in 
some areas along either alternative route of the water-supply pipeline. However, exploitation of these 
resources is not likely in the reasonably foreseeable future because the lack of information on oil and gas 
resources in this area results in a significant risk for exploration. Exploration and development would not 
be inhibited by the presence of the pipeline due to the narrow width of the corridor. 

There is high potential for coal in the Black Mesa Basin along either alternative route of the water-supply 
pipeline. However, based on Peabody’s proposed LOM revision, exploitation of these resources is not 
likely in the reasonably foreseeable future and would not be inhibited by the presence of the pipeline. 
There is no known interest in exploitation of the coal resources along the pipeline.  

The water-supply pipeline could be impacted by swelling clays that are commonly encountered in 
volcanic ash deposits of the Chinle Formation. These clays could cause soil shifting and cracking that 
could damage the pipeline. However, this potential for pipeline damage would be minimized or 
eliminated through appropriate design, engineering, and contruction of the pipeline. 

There are no known geological or unique paleontological resources within the areas to be disturbed; 
therefore, no impact on these resources is expected by construction or operation of the pipeline. 

4.2.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System 

4.2.2.1 Black Mesa Complex 

Under Alternative B, the overall impacts on geologic and mineral resources would be similar to those 
described under Alternative A, but coal resources at the Black Mesa mining operation area 
(approximately 72 million tons) would remain unmined (but available for potential future mining, if 
pursued). 

4.2.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.2.3.1 Black Mesa Complex  

Under Alternative C, the overall impact on geologic and mineral resources would be the similar to those 
under Alternative B, but coal resources at the Black Mesa mining operation area would remain unmined 
(but available for potential future mining, if pursued) and the coal-haul road would not be constructed. 
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4.3 SOILS 

4.3.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.3.1.1 Black Mesa Complex 

4.3.1.1.1 Surface Mining 

Surface mining activities drastically disturb soil resources. The topsoil and suitable subsoil would be 
removed and stockpiled for reclamation following backfilling and regrading of the mined areas.  

Approximately 13,529 acres would be disturbed by surface mining activities. The permit to conduct 
surface coal mining operations includes requirements to conduct surface reclamation and soil restoration 
operations on the disturbed land as part of the mine closure. OSM guidelines for reclamation programs 
and projects identify soil and slope conditions that must be considered during reclamation including soil 
pH and acid-forming spoils, sodic zones, toxic substance occurrence in soil, percent and length of slope, 
and slope stability. Slope reclamation operations generally include regrading, smoothing, and slope 
contouring to approximate the original topographic contours. Peabody prepared an approved Surface 
Stability and Drainage System Development Plan to re-establish a more stable and controlled drainage 
pattern. Restoration of the drainage pattern would be followed by restoration of soil, topsoil, and 
vegetation.  

Soil Loss. Soil restoration is important because it reclaims the ground surface, promotes revegetation that 
stabilizes slopes in the area, retains water on slopes, mitigates runoff and erosion, and restores the 
productivity and capability of the reclaimed lands. Erosion and soil loss from regraded and revegetated 
slopes were predicted using both the Revised Universal Soil Loss Equation (RUSLE) and SEDIMOT II. 
In accordance with SMCRA, Peabody prepared an approved Minesoil Reconstruction Plan to minimize 
erosion by using the best technology currently available (BTCA). The BTCA practices used to reduce soil 
loss would vary depending on topography, soil chemical and physical properties, and revegetation 
success. BTCA practices include reclaiming slopes with material having low erosion potential; then 
terracing, ripping, and contour furrowing; followed by mulching and/or cover cropping.  

Following mining operations, the potential for erosion of redistributed soil would be minimized by 
regrading slopes to approximate original contours. Mechanical manipulation of the surface topography to 
stabilize the surface and control erosion would be accomplished by terracing, ripping, contour furrowing, 
and other methods. By implementing the approved Surface Stability and Drainage System Development 
Plan and BTCA practices, the impact of soil loss by erosion on newly reclaimed and terraced slopes 
would range from 1 to 3 tons per acre per year (tons/acre/yr) depending on the slope length and gradient, 
compared to 5 to 125 tons/acre/yr on slopes where no terraces or BTCA practices other than contour 
seeding are implemented (LOM Plan 2002). The soil loss on restored land would be approximately 3 to 9 
tons/acre/yr after 10 years, which is less than the 7 to 22 tons/acre/yr that can be expected on undisturbed 
slopes. 

Soil Suitability. The LOM revision identifies that 13,529 acres would be disturbed. By salvaging topsoil 
and suitable spoil from disturbed areas prior to mining, Peabody estimates that is salvageable soil within 
the upper that approximately 1.9 feet of this acreage that is available for reclamation purposes (LOM Plan 
2003). The Minesoil Reconstruction Plan proposes to salvage the topsoil (as defined in 30 CFR Part 
701.5i) together with suitable subsoil and underlying unconsolidated material to provide a topsoil mixture 
suitable for reclamation. Salvaged material is either redistributed immediately or stockpiled for use as 
topsoil on future regraded areas. Topsoil stockpiles are protected from wind and water erosion by seeding 
the stockpiles and placing berms around the perimeter of the stockpile. 
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As summarized in Section 3.3, during the past 15 years Peabody has collected and evaluated soil 
resources data to examine the suitability of soil and overburden to be used in reclamation. Graded spoil is 
sampled and inventoried to determine how much topsoil and/or supplemental plant growth material is 
needed to create a 4-foot-deep nontoxic, nonacid-forming root zone. Spoil suitability for use in the root 
zone is based on several soil parameters including: sodic zones that have elevated SARs, salinity, pH, and 
acid-forming potential (LOM Plan 2004). 

Implementation of the Minesoil Reconstruction Plan would identify and characterize the location and 
depth of spoils unsuitable for restoration. Those areas containing unsuitable graded spoil would be 
covered with suitable topsoil or spoils material to a thickness based upon the depth at which unsuitable 
materials were encountered. Graded suitable overburden material would be covered with up to 12 inches 
of soil. Implementation of the Minesoil Reconstruction Plan would result in the creation of a 4-foot 
nontoxic, nonacid-forming root zone capable of restoring or exceeding the predisturbance productivity of 
the disturbed areas. 

Soil Productivity. Long-term soil erosional stability would be maintained by an effective and permanent 
vegetative cover. The original soil profile would be lost permanently. Although the reclaimed 
(postmining) land cannot be restored to premining productive use immediately due to the long timeframe 
required for plant succession in the arid climate, productivity would be maximized by reclamation 
procedures that create a suitable 4-foot-deep plant root zone over the entire reclaimed area and establish 
an effective, diverse, and permanent vegetative cover. The LOM plan reports that historical overgrazing 
on Black Mesa has degraded the productivity of the soil. Soil reconstruction and revegetation would be 
undertaken to restore the land to productive use and, in the long term, soil productivity should exceed 
premining capability (LOM Plan 2000). 

Construction of the coal-washing facility would result in disturbance of soils within an approximately 
2-acre area. The facility would be isolated by stormwater control structures and procedures from 
discharging any sediment load to adjacent receiving waters. Any incidental erosion would be corrected as 
part of routine maintenance. Soil reconstruction and revegetation would occur following mine closure 
would allow for resumption of the premining grazing use. In the long term, soil productivity would 
exceed premining capability (LOM Plan 2000).  

Construction and operation of the coal-haul road would result in disturbance of soils within an 
approximately 127-acre area. The proposed road would cross Red Peak Wash and adjacent tributaries. It 
would be constructed to comply with OSM and tribal standards for surface-mine-site transportation 
facilities, including proper drainage for the road itself and crossings over existing streams, diversions, and 
drainage structures. Any incidental erosion caused by the road would be corrected as part of routine 
maintenance. Dust suppression, using tanked and sprayed nonpotable water, would be a normal 
maintenance procedure. Soil restoration and revegetation would occur following mine closure that would 
restore the road corridor to productive use and, in the long term, soil productivity should exceed 
premining use (LOM Plan 2000). 

4.3.1.2 Coal-Slurry Pipeline 

A 65-foot-wide swath of soils was disturbed during construction of the pipeline in the 1960s. Under 
Alternative A, soil within the 65-foot-wide temporary construction right-of-way (approximately 2,319 
acres) for the coal-slurry pipeline would be disturbed during reconstruction. The topsoil and subsoil 
would be segregated during excavation and stockpiled. Disturbed land would be reclaimed following 
construction of the pipeline in accordance with approved procedures (Section 4.19 and Appendix A-2). 
Soil reconstruction and revegetation would be implemented to restore the pipeline right-of-way to 



Black Mesa Project EIS 4-13 Chapter 4.0 – Environmental Consequences  
November 2006 

productive use. Unsuitable material that would affect soil productivity would be backfilled beneath a 
4-foot-deep root zone of suitable material. Therefore, the impact of disturbing the soils would be 
mitigated.  

In the unlikely event of a pipeline failure, the decreased pressure and flow rate in the pipeline would be 
detected, remotely operated block valves would close, and the flow of coal slurry would stop (Appendix 
A-2). The volume of coal slurry released to the surface would depend on the location of the leak on the 
pipeline (top of the pipe versus bottom of the pipe), and the terrain where the leak occurs (a flat location 
versus on a slope). Using historical data on Black Mesa coal-slurry pipeline releases, BMPI estimates that 
the amount of slurry released may range from an average of 100 cubic yards (or less) to a maximum of 
about 565 cubic yards. The maximum coal slurry would cover approximately 0.7 acre with 6 inches of 
nontoxic fines, while the fresh water in which the coal is entrained would soak into the ground. Typically, 
the slurry would leak to the surface and flow in a narrow meandering path, the direction and length of 
which would depend on the terrain. The release generally would be confined to a local area and minor 
localized soil erosion would result if the release occurred on a slope. If the volume of the release was 
sufficient to warrant mechanical removal of the coal, the potential damage to the soil or ground surface 
caused by the removal of the deposit may outweigh the benefit of removing the coal. This would have to 
be determined by the appropriate agency and/or landowner and BMPI on a site-specific basis.  
 
4.3.1.3 C Aquifer Water-Supply System 

Construction of the well field facilities (i.e., wells, access roads, collector pipelines, power lines, 
substation, water-storage tank) would disturb soils of up to approximately 160 acres for the 6,000 af/yr 
alternative (for 12 wells) and up to approximately 220 acres for the 11,600 af/yr alternative (for 21 wells). 
Construction of the water-supply pipeline and associated facilities (i.e., pipeline, power line, access roads, 
pump stations) would disturb up to approximately 1,040 acres for the eastern pipeline alternative and up 
to approximately 1,545 acres for the western pipeline alternative. Construction areas would be cleared of 
vegetation, the topsoil would be removed and segregated for use in reclamation, and, for the pipelines, the 
subsoil would be excavated for the trench. Following placement of the pipeline in the trench, the trench 
would be backfilled with the subsoil (a minimum of about 36 inches of cover). The site and corridor 
contours would be restored to conform to adjacent areas. The topsoil would be replaced and the disturbed 
area would be reseeded. The primary short-term impact on soils, the potential for accelerated soil erosion, 
would be minimized using best management practices and mitigation (described in Section 4.19 and 
Appendix A-3).  

The above-ground facilities would occupy their locations long term while the pipeline rights-of-way can 
be returned for appropriate land uses. 

Along the water-supply pipeline routes, susceptibility for soil-induced corrosion of concrete is low. 
Corrosion is not anticipated since the steel pipe is concrete-mortar lined and tape wrapped, or epoxy or 
polyurethane coated, for corrosion protection. In the unlikely event of a pipeline failure, the decreased 
pressure and flow rate in the pipeline would be detected, remotely operated block valves would close, and 
the flow of water would stop. Some flooding would occur in topographic lows and drainage channels. If 
failure were to occur on a steep slope, there would be minor impact by localized erosion and the 
possibility of damage of a cliff face or slope. Damage would be repaired by maintenance and/or response 
crew. 
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4.3.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System 

4.3.2.1 Black Mesa Complex 

Under Alternative B, the overall impacts on soil resources would be similar to those described under 
Alternative A, except that the Black Mesa mining operation would not resume and, consequently, fewer 
acres would be disturbed by mining (i.e., 8,062 acres between 2006 and 2026 instead of 13,529 acres 
under Alternative A). Construction of the coal-haul road would disturb 127 acres. The mined areas of the 
Black Mesa mining operation would be reclaimed. Although the reclaimed (postmining) land cannot be 
restored to premining productive use immediately due to the long time period required for plant 
succession in the arid climate, long-term productivity would be maximized by reclamation procedures 
that create a suitable 4-foot-deep plant root zone over the entire reclaimed area and establish an effective, 
diverse, and permanent vegetative cover. Peabody would undertake soil reconstruction and revegetation 
to restore the land to productive use and, in the long term, it is anticipated that soil productivity would 
exceed premining capability (LOM Plan 2000).  

4.3.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.3.3.1 Black Mesa Complex  

Under Alternative C, the overall impacts on soil resources would be similar to those described under 
Alternative B. Approximately 8,062 acres would be disturbed by mining between 2006 and 2026 instead 
of 13,529 acres under Alternative A; however, the coal-haul road would not be constructed. Construction 
of the coal-haul road would disturb 127 acres. Approximately 5,467 acres that were projected to be mined 
on the Black Mesa mining operation area under Alternative A would not be impacted under this 
alternative. Reclamation would begin on approximately 2,500 disturbed acres on the Black Mesa mining 
operation area. Although the reclaimed (postmining) land cannot be restored to premining productive use 
immediately due to the long timeframe required for plant succession in the arid climate, productivity 
would be maximized by reclamation procedures that create a suitable 4-foot-deep plant root zone over the 
entire reclaimed area and establish an effective, diverse, and permanent vegetative cover. The soil 
reconstruction and revegetation activities would restore the land to productive use, and soil productivity 
would exceed premining use. 

4.4 WATER RESOURCES (HYDROLOGY) 

Impacts on surface-water and groundwater quantity and quality can occur as a result of coal mining and 
the construction of pipelines and other surface facilities. These activities have the potential to impact the 
flow and quality of surface water and the shallow groundwater system. Impacts are measured by changes 
in water flows and water quality and are generally limited to an area within a few miles of the mining 
operations or construction site.  

Impacts on surface water and groundwater due to pumping of the C and/or N aquifers for mining-related 
and coal-slurry pipeline water supplies are the result of changes in the water levels in the aquifers. These 
changes can occur over relatively large areas, especially in the confined portions of the aquifer systems.  

Data and measurements used to assign degrees of impact are discussed in Appendix H. Potential impacts 
on surface water and groundwater for each alternative are described below. 

Federal Water Resources Permits Applicable to All Alternatives. The proposed project actions and the 
alternative actions are subject to Federal permitting requirements for protecting the Nation’s surface water 
resources. The regulatory authorities and responsibilities of the appropriate Federal, tribal, and State 
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agencies are discussed in this section. Applications for appropriate permits would be made during the 
project design phase when site-specific details are available. Coordination with the USACE and other 
regulatory agencies would continue through project design in order to assure that the assumptions made in 
this document would be met. 

Section 404 of the Clean Water Act (33 USC 1344) prohibits the discharge of dredged or fill materials 
into “waters of the United States” without a permit from the USACE. The USACE may issue Individual 
Permits or Nationwide Permits, depending on the type and magnitude of project impacts. Because the 
Black Mesa Project is being evaluated in this EIS, the USACE has advised that project activities would be 
covered under Nationwide Permits 12 (utility line activities), 21 (surface coal mining activities) and, 
possibly, 14 (linear transportation projects) (USACE 2004a, 2004b, and 2005). This determination 
assumes that no wetlands would be affected by the project, all crossings of jurisdictional waters would be 
perpendicular and involve only temporary impacts, and that a preconstruction notice is provided to the 
USACE. These permits would cover activities associated with construction of the water-supply system 
and coal-slurry pipeline, and any necessary access roads, as well as modifications at the Kayenta and 
Black Mesa mining operations. Nationwide Permits carry specific conditions that must be met in order to 
assure water-quality standards (USACE 2002), and these conditions would be included in project design 
specifications.  

Section 401 of the CWA (33 USC 1341) requires that discharge of dredged or fill materials does not 
cause or contribute to a violation of State Water Quality Standards (AAC R18-11-1). Authority for water-
quality certification under Section 401 in Arizona is delegated to the USEPA for waters of the U.S. 
occurring on tribal lands and to the ADEQ for other locations. Work conducted under Nationwide Permits 
12, 14, and 21 requires water-quality certification by the appropriate agencies.   

Section 10 of the Rivers and Harbors Act of 1899 (33 USC 403) prohibits obstruction or alteration of 
navigable waters of the United States without permission of the USACE. For this project, a Section 10 
permit, if needed, would apply to the coal-slurry pipeline crossing of the Colorado River. The USACE 
would evaluate the need for a Section 10 permit based on project design and construction requirements. 
Preliminary discussions conducted as part of the EIS studies indicate that the pipeline should be installed 
using horizontal boring under the Colorado River, with at least 50 feet between the bed of the river and 
the boring entry point, and that contingency plans must be in place (USACE 2004a and 2005).  

4.4.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project  

4.4.1.1 Black Mesa Complex 

4.4.1.1.1 Surface Water  

Kayenta and Black Mesa mining operations must comply with SMCRA and CWA regulations, which 
require that surface-water runoff from constructed surfaces be controlled to “prevent, to the extent 
possible using the best technology currently available, additional contributions of suspended solids to 
streamflow, or runoff outside the permit area.” The CWA requires that discharges to streams meet all 
applicable water-quality standards. OSM-approved procedures for controlling sediment transport include 
berms, terraces, sediment ponds, and other energy dissipative channel structures that allow water to pond 
and sediment to accumulate. To support the Kayenta and Black Mesa mining operations, Peabody’s LOM 
application proposes 158 impoundments to exist in 2005 and an additional 104 future ponds as part of the 
LOM revision. Of these 262 impoundments, Peabody proposes to retain 51 as permanent impoundments 
in the post-mining reclaimed landscape, which would be transferred with other mine facilities to the tribes 
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when Peabody relinquishes the leases (refer to Map 3-7). In addition, there would be numerous water-
control berms. 

Surface-water management activities related to mining operations can cause three potential impairments 
to water use on and off of the leasehold: 

• Degradation of surface-water quality by adding suspended sediment, dissolved pollutants, or 
otherwise poor-quality water to existing stream flows. 

• Changes in channel geometry, morphology, or location due to changes in flow hydraulics or 
hydrology. 

• General diminution of flow due to increased channel- or pond-bottom area contact and resultant 
infiltration, or through evaporation from the surface of ponds or channels. 

These potential impacts are discussed below. 

Degradation of Surface-Water Quality. Surface-water quality must be protected by handling earth 
materials and runoff in a manner that minimizes the formation of acidic or toxic drainage, prevents 
additional contribution of suspended solids to stream flow outside the permit area to the extent possible 
using the best technology currently available, and otherwise prevents water pollution (30 CFR 
816.41(d)(1)). To comply with this requirement, sedimentation structures are built near the disturbed area 
to impound surface-water runoff and sediment. Peabody is authorized to discharge the retained surface 
water while maintaining compliance with NPDES permit AZ0022179. Discharge of the impounded 
surface water may be necessary to maintain the appropriate designed storage capacity after the storm 
event, or surface-water discharge may result when the surface-water runoff exceeds the design storm-flow 
event.  

Some sedimentation control structures are designed not to discharge, and are proposed to be retained for 
livestock watering as part of the approved post-mining landscape. The 2004 and 2005 Annual Hydrology 
Reports (Peabody 2004, 2005c) contain comparisons of water quality collected at ponds during each 
reporting period with recommended livestock drinking-water standards. Although both reports show that 
some water-quality samples from the ponds have constituents that are higher than one or more 
recommended standards, most can be explained by contributions from groundwater sources or high 
suspended solids from recent runoff that will lessen over relatively short periods of time due to settling. A 
few are anomalous compared with the historical water-quality record for each pond and with respect to 
the entire water-quality data set collected from all ponds. As of the end of 2005, there have been 488 
water-quality samples collected since 1986 from 84 proposed permanent impoundments and temporary 
sediment ponds. During this period, a few of the impoundments proposed in the LOM plan revision 
application have shown water quality in excess of recommended water-quality parameters. Permanent 
impoundments must meet specific performance standards as outlined in 30 CFR 816.49(b), including 
having water quality suitable for the intended post-mining land use (livestock grazing). Peabody will be 
required to submit information to OSM to demonstrate that each of the permanent impoundments meets 
the performance standards. If any of the impoundments do not meet the performance standards, OSM will 
not approve them to be retained in the post-mining landscape. 

As discussed in Section 3.3, seeps have developed downstream from some sedimentation ponds. Since the 
onset of mining, some 220 sediment ponds have been constructed, and seeps have been observed below 
33 sediment ponds since the onset of sediment pond construction in 1972. Seeps occur intermittently at 
the sediment ponds depending on the amount and duration of water impounded in each pond. As of 2005, 
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70 sediment ponds had been reclaimed, and of those 70 reclaimed structures, seeps had been observed 
historically below three. 

An assessment of the hydrologic implications of seeps was presented to USEPA in the 1999 Seepage 
Monitoring and Management Report. This was the first of seven annual reports submitted to USEPA in 
accordance with the Seepage Management Plan, and the report presented detailed hydrologic impact 
assessments including comparisons of 1999 seep monitoring results with historical data, statistical trend 
analyses, and mixing calculations. The assessments indicated that no significant impacts had occurred on 
the prevailing hydrologic balance, although some seeps monitored in 1999 exceeded some of the 
livestock water-quality standards. Peabody concluded the seeps had little potential to impact the 
prevailing hydrologic balance for three principal reasons. First, the pH of the water controls the solubility 
and transport of most trace elements. Other than at the immediate area of the seeps, the pH of surrounding 
ground and surface water is alkaline. Most metals that become soluble in low-pH seep water are rapidly 
lost to a solid phase (precipitation) over a short distance down gradient. Second, some of the constituents 
of concern are already as high or higher in the natural groundwater and surface water systems. Last, seep 
flow rates and associated total chemical loads are relatively small in comparison to the flow rates and 
chemical loads typically measured in alluvial groundwater and surface water runoff below the seeps. 

During 2005, seeps were observed at 20 of the sediment ponds that were inspected, 17 of which also have 
NPDES-permitted outfalls. Of those 17 sediment ponds, five exhibited seep water quality that had at least 
one exceedence of a livestock standard. Five of the six sampled seeps (two seeps below one pond were 
sampled) exceeded the livestock standard for pH. The livestock standard for selenium was exceeded at 
one seep, standard for aluminum was exceeded at one seep and the livestock standard for TDS may have 
been exceeded at one seep (refer to Table 3-3). At the remaining 12 sediment ponds, which also have 
NPDES-permitted outfalls, seeps met livestock water-quality standards. Flow rates of the seeps monitored 
in 2005 were well within the historical range of seep flows (less than 0.0003 gpm up to 15.6 gpm). 
Likewise, the number of ponds exhibiting poor seep water quality during 2005 and the values of those 
constituents that exceeded water-quality standards were well within the historical ranges.  

Under the current Seepage Management Plan, Peabody dewaters sediment ponds at the earliest 
practicable opportunity to prevent seeps, and constructs fences around the areas below dams to prevent 
livestock from accessing those seeps that have not met livestock water quality standards. In addition, 
Peabody has planted willows and cattails in the area below one particular dam to reduce downstream flow 
from several seeps. These activities have proved to be effective to some degree. However, fencing 
provides only a limited measure of protection for livestock access, and does not completely protect the 
beneficial use of seep water for livestock and wildlife. Peabody recently applied to USEPA to renew its 
NPDES permit, and USEPA is currently reviewing the renewal application. As part of the renewal 
process, USEPA and Peabody plan to jointly develop and evaluate new and modified seep management 
measures to improve the effectiveness of the Seepage Management Plan and to ensure compliance with 
the CWA. The improved management measures would be applied at all NPDES sediment ponds with 
poor seep water quality, including proposed permanent impoundments. If approved by USEPA. Peabody 
would remove temporary sediment ponds with seeps exhibiting poor water quality when reclamation of 
their upstream watersheds is completed, which is expected to eliminate the seeps associated with those 
temporary ponds. The renewed NPDES permit is expected to require continued implementation of the 
modified Seepage Management Plan, including pond inspections and reporting of the monitoring results. 

Peabody also would use design and construction methods for new sediment ponds to minimize seeps by 
identifying geo-chemically inert materials for constructing the embankments, compacting the 
embankments to meet engineering design standards, and siting embankments at locations with low 
permeable geologic units to the extent practicable. Future ponds to be built during the life of mining that 
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would serve as NPDES outfalls would be subject to the requirements of the modified Seepage 
Management Plan in the renewed NPDES permit. Future ponds where seeps develop would be evaluated 
in accordance with the Seepage Management Plan. Therefore, the impacts of the existing seeps associated 
with existing sediment ponds and future seeps that may occur below new sediment structures are 
considered to be minor. 

Changes in Channel Morphology. Design and operation of the sedimentation ponds would result in a 
sediment load below equilibrium with the natural hydraulic regime of many washes and channels on the 
Black Mesa Complex. Erosion of the sides and substrate of the wash would be expected for a short 
distance downstream of any discharge point, as the stream regained geomorphic equilibrium. Pond-
discharge structures are designed in anticipation of this behavior, and allow the water (using grade-control 
structures, gabion aprons, and bank stabilizers) to attain equilibrium in a gradual and nondestructive 
fashion. In all cases, erosional scouring of sediment would reach equilibrium before the washes exit the 
Black Mesa Complex. In addition, failures to meet performance standards are monitored and corrected by 
Peabody staff as they are observed, confirmed by regular OSM and tribal inspection, and monitored by 
BIA to ensure compliance with lease terms and conditions. 

Diversions of natural stream flow also are designed to preserve geomorphic stability and prevent 
uncontrolled or destructive erosion and sedimentation. All diversions on the Black Mesa Complex are 
developed using quantitative hydraulic modeling programs (e.g., SEDIMOT II) that simulate the 
geometry required to maintain geomorphic equilibrium in a natural channel. Where this is not possible, 
short, specific structures (such as grade-control structures) are designed and constructed in the channel to 
correct the problem. Similar to the pond discharges, these channels and structures are regularly inspected 
and maintained by Peabody staff and reviewed by OSM and tribal inspectors. 

Peabody would ensure any impacts of the mine drainage system on the natural stream patterns in the 
affected environment would be confined to the Black Mesa Complex. Because these variations would be 
far less than the natural variability of these washes and would include a small proportion of the affected 
washes within the permit area, the impact of the mine on the geometry, morphology, or location of the 
natural stream patterns is expected to be negligible outside the permit area. 

Diminution of Flow. Sediment ponds are designed to detain water long enough to allow settling of 
suspended sediment to settle before the water is released into the local drainage, and surface-water 
impoundments retain water permanently. Further, contour furrows and terraces on reclaimed slopes are 
placed in the path of runoff to decrease the amount of or slow down water that would have entered the 
surface-drainage system. Use of sediment ponds results in some amount of surface water being lost, either 
through infiltration into the ground or evaporation from the surface of the ponded water. This lost 
potential surface flow represents a diminution of surface-water quantity at the permit boundary, relative to 
the reaches of the local drainage system that are not under a sediment-management system. Loss of runoff 
also occurs where many originally existing streams in the permit area are diverted from their channels in 
order to allow surface-mine excavations and reclamation to proceed. The effect of this volumetric loss on 
downstream water quantities (principally Coal Mine, Moenkopi, and Dinnebito Washes) was examined as 
part of the Chapter 18, Probable Hydrologic Consequences of the permit application package (Peabody 
1986, amended 2005). 

The examination concluded that the volume of water retained or detained by the drainage control 
structures is a very small proportion of the total runoff in the affected watersheds. At the point of 
maximum temporary impoundment construction, approximately 0.7 percent of the Dennebito drainage 
area and 2.8 percent of the Moenkopi drainage area would be impounded. After mining, about 0.5 percent 
of the Dinnebito Wash and 2.2 percent of the Moenkopi Wash watershed areas would be impounded 
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permanently. The permanent impoundments are estimated to result in a diminution of flow at the lower 
end of Dinnebito and Moenkopi washes of about 1 and 5 percent, respectively, of the average annual 
runoff (Peabody 1986, amended 2005). Assuming a similar ratio of impoundment area to flow loss, the 
maximum diminution of flow at the lower end of the basins is estimated to be 1.4 percent for Dennebito 
wash and 6.4 percent for Moenkopi Wash, volumes that would be difficult to detect using available 
streamflow measurement technology. 

The analysis described above assumes no transmission loss of flow between the Black Mesa Complex and 
the downstream USGS streamflow gage near Moenkopi. In fact, measurements indicate that loss through 
infiltration is very high in Moenkopi Wash, with rates of about 1 inch per hour (Peabody 1986, amended 
2005). Using a 644 acre-foot volume (equal to the total impounded volume for 1998 to1999), the analysis 
indicated that the flow could travel about 45 miles downstream before it was completely absorbed by the 
bed material. This is short of the 70 miles to the first downgradient use location at the town of Moenkopi, 
where most irrigation operations are located. This estimate is supported by measurements from a storm 
event on July 27, 1998 where 206.7 acre-feet of water were gaged at the permit boundary of Moenkopi 
Wash, and 14 acre-feet were measured at the USGS gage near the Town of Moenkopi from July 27 to 29, 
1998. 

Given these observations, it appears that the small amount of surface-water flow lost by the mining 
operations would be small compared to the amount naturally lost through infiltration in the wash. The 
change of stream flow would be difficult to measure, leading to the conclusion that there would be 
negligible to no surface-water quantity impacts from surface-water diversion, impoundments, and 
sediment ponds on the mining operations areas. 

4.4.1.1.2 Groundwater  

4.4.1.1.2.1 Impacts on the Wepo and Alluvial Aquifers 

On the Black Mesa Complex, groundwater occurs in the more permeable beds within the Wepo 
Formation and within the alluvium associated with the stream channels. Mining can have potential 
impacts on these aquifers as follows:  

• Dewatering of the coal seam and shallow aquifers by exposure of the pit walls; 
• Diversion of shallow groundwater movement by structures such as dams and pit walls; 
• Impairment of the water quality through infiltration of poor-quality surface water; and 
• Impairment of water quality by leaching spoils and migration to adjacent groundwater aquifers. 

As of 2005, there were 25 Wepo and 32 active alluvial aquifer monitor sites being monitored for water 
level and water quality (Peabody 2005c). 

Mining of coal seams and interbedded porous rock frequently results in the exposure of saturated zones 
and discharge of groundwater to the pit face or sides (Peabody 1986, amended 2004). Several of the 
Wepo Formation coal seams are saturated. Peabody has monitored the quality and quantity of Wepo 
aquifer water since the initiation of mining. Peabody modeled the potential impact of mine dewatering on 
the alluvial and Wepo aquifer wells. Water-level drawdowns of up to 65 feet by 2013 were predicted. 
However, actual water-level drawdowns in 2004 were typically an order of magnitude less than predicted, 
suggesting that the modeling is conservative, even given the additional 9 years in the modeling period. In 
2004, measured drawdown had exceeded historic fluctuations by more than 5 feet in 5 of the alluvial 
wells and 2 of the Wepo wells (Peabody 1986, amended 2004).  



Black Mesa Project EIS 4-20 Chapter 4.0 – Environmental Consequences  
November 2006 

Some local wells or springs would be mined out. However, under these circumstances, Peabody would be 
required to provide alternative water supplies in as close a proximity to the original supply as practicable. 
Upon completion of backfilling, regrading, and revegetation, the replaced spoil would resaturate and a 
new, different hydrogeologic regime would be established on the reclaimed land. Some springs would 
return to availability and some would not, in an individually unpredictable fashion. Based on estimates of 
the hydrogeologic behavior of similarly reclaimed land, porosities and hydraulic conductivity should 
increase. However, this does not mean that water levels would return to original levels. It is likely that 
there would be some minimal impact on local groundwater levels in the coal seam and shallow and 
alluvial aquifers on the reclaimed and adjacent lands during mining. After reclamation is complete, the 
hydrologic regime would reach a new equilibrium.  

The Wepo and alluvial aquifers do not provide water of suitable quality for domestic use. The quality for 
stockwatering is marginal. Where shallow groundwater wells have been impacted by mining, Peabody 
has provided alternative supplies. Two windmill wells have been removed by mining and one additional 
windmill well will be removed in the future. Peabody has committed to replacing all three wells. Peabody 
has installed two water stands that provide free potable (N aquifer) water to the public on a 24-hour, 
7-day basis. Overall the impact on the use of the shallow groundwater system due to mine dewatering is 
considered negligible. 

Surface-water flow events supply recharge to alluvial aquifers associated with the stream channels. 
Reducing flows in washes might be expected to decrease the amount of recharge; however, the 
impoundment of water and subsequent seepage of pond water into the banks and substrate of the ponds 
locally enhance recharge. Although it is difficult to quantify, only a small proportion of the premining 
runoff would actually evaporate or be consumed by mine activities. Therefore, it is expected that 
reduction in recharge, if any, would be of immeasurable scale and there would be negligible impact on the 
quantity of recharge to the alluvial aquifers from mining activity. 

Chemical reaction of groundwater with spoil material (i.e., broken and crushed rock) has the potential for 
creating groundwater of a lower quality than would happen in an unmined subsurface environment. This 
is because the reactions common in these settings are enhanced by the greater surface area and oxygen 
flux afforded by the broken rock and enhanced porosity of the spoil. Dissolution of salts on the surfaces 
of shales and clays could raise the specific conductivity of the spoil groundwater. Several studies suggest 
a 50 to 130 percent increase in dissolved solids in similar western spoil aquifers (Peabody 1986, amended 
2005).  

Acid reactions in the spoil water also are likely. However, there are sufficient carbonate materials and 
alkaline salts available in the overburden materials to neutralize most acid production from the oxidation 
of sulfides. All but one of the overburden core samples taken on the leasehold had excess neutralization 
potential. These cores also indicate that there are not high concentrations of metals in the overburden. As 
acid water comes in contact with the alkaline overburden the pH drops and metals that are present tend to 
precipitate. This is supported by the analysis of ground water in the Wepo and Alluvial aquifer 
monitoring wells; metals in these wells generally do not exceed livestock watering standards (Peabody 
1989, revised 2003).  

Although there are specific procedures in the mine plan to reduce acid-forming materials, and the 
presence of carbonate material in the Wepo over- and inter-burden is sufficient to achieve neutrality, 
some local pockets of acidic water could be formed. This could result in the release of sulfate and sulfide-
associated trace elements as these reactions proceed toward equilibrium. These chemical reactions could 
result in some minor-to-moderate water-quality impacts on local wells, increasing the levels of salinity 
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and trace elements to a level that decreases their usability. Peabody would be required to provide 
alternative water supplies to any wells rendered unusable due to violation of water-quality standards.  

Similarly, the spoil water also could discharge to the surface water as springs or seeps. Some degradation 
of surface-water quality could result, particularly in the vicinity of the spring itself. However, the impact 
on the surface-water flows would be minor in volume compared to stormwater runoff. As noted above, 
discharges from springs with low pH water are neutralized by the alkaline soils. Since streams are 
intermittent and generally flow only after precipitation events, any poor-quality spring water discharges 
tend to be diluted by the much larger stream flows. Stream flow events tend to carry high sediment loads 
and are generally not suitable for use by livestock, resulting in little potential exposure of livestock to 
poor quality spoil water.  

Finally, the opposite condition, degradation of groundwater by infiltration of surface water, also is a 
possible impact from surface-mining activities. Controlled surface water would be allowed to infiltrate to 
the shallow subsurface in impoundments, sediment ponds, or diversions. Increases in some soluble ions 
(Ca, Mg, Na, SO4 and HCO3) and TDS would occur. The potential for formation of acid and trace metal 
migration is minimal due to the high carbonate content of the soil materials. The magnitude of the impact 
to the groundwater quality should be limited to the immediate pit areas due to low transmissivity and 
groundwater gradients in the shallow aquifers (Peabody 1986, revised 2003).  

Runoff from shops or other facilities using petroleum products and hazardous materials is controlled 
under Peabody’s SPCC plan. This plan specifies measures for handling and controlling these materials as 
well as clean-up procedures in the event of a spill.  

The coal-washing facility would use water from the C or N aquifer, depending on the final selection 
between these options. In either case, the volumes of water used would be consistent with the production 
of high-quality coal required by the Mojave Generating Station. The facility would use various water-
saving and recycling technologies. Initially, the plant would require approximately 330 acre-feet of water. 
A moisture balance on the entering coal, exiting clean coal, and waste would result in an annual deficit of 
324 acre-feet, to be supplied by either aquifer. In the LOM revision, an estimate of 500 af/yr (from the C 
aquifer or the N aquifer) has been evaluated. The coal-washing facility would be constructed near the 
existing coal-processing facilities. Runoff from the facility would be contained in the existing NPDES-
permitted sediment ponds. The coal-washing facility is designed to recycle water, with essentially no 
process water discharge. A small, nondischarging surge pond would be constructed adjacent to the plant 
to contain water that may be drained periodically from plant tanks during repairs. The SPCC plan would 
be modified to address this pond. Coal waste initially would be disposed in the N-06 pit for 
approximately 3 years, and then new waste would be disposed in the J-23 pit for the remaining 14 years. 
A study commissioned by Peabody to evaluate the short- and long-term effects of this plan on the 
hydrologic balance of the affected environment concluded that the coal-wash refuse is no more likely to 
interact with groundwater or produce poor quality leachate than regraded spoil material, and that any 
adverse effects would be temporary and immeasurable (Western Water & Land, Inc. 2003). The study 
concluded that there would be a negligible impact from the coal-wash refuse disposal, as proposed. 

The study relied on surrogate core samples and leachate tests to provide chemical data to assess impacts, 
because actual wash plant refuse material from the coal-washing facility would not be available until 
operations resume at the Black Mesa mining operation in 2010. A degree of uncertainty was introduced to 
the study results because the core samples were not expected to have the same physical characteristics as 
the refuse material and were not subjected to a washing process. 
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As a result, Peabody would develop and submit for regulatory approval a refuse sampling and disposal 
plan that would be incorporated into the mining permit. The plan would be implemented when the coal-
washing facility begins operating. The plan would consist of periodic sampling of refuse based upon the 
source (pit and seam) of run-of-mine coal being processed to ensure a representative cross-section of the 
refuse material is sampled. Samples would be analyzed for the same chemical constituents (including 
trace elements) employing the same analytical techniques used to analyze the core samples as described 
in the study. The analytical data results would be compared to the chemical data assessed in the study. If 
the analytical results from coal wash refuse samples exceed concentrations from the initial core samples, 
new model simulations would be conducted using the new data and the same models used to predict 
impacts in the study. If the coal-washing refuse sample data and model results do not deviate from the 
study data and model results, the refuse would be disposed in the pits (N-06 and J-23) using standard 
practices currently outlined in the permit application. If the data and model results deviate significantly 
from the study and indicate the potential for greater impacts, Peabody would implement special refuse-
disposal procedures such as placing the refuse in pit areas over preconstructed liners consisting of 
compacted clay spoil and capping the refuse with compacted clay spoils, or mixing the refuse with greater 
volumes of specially-handled spoil having chemical characteristics suitable for diluting or neutralizing the 
refuse. Locations where special disposal procedures are implemented would be surveyed and recorded. 
Following final grading and re-seeding, a down gradient spoil-monitoring well would be installed, and 
monitoring of water levels and chemistry would be conducted at frequencies and for parameters as 
described in the plan and approved by OSM to confirm the special disposal procedures are effective. 

The coal-haul road, shown on Figure 2-1, would be constructed and maintained in full compliance with 
Peabody’s OSM and tribal standards for surface-mine-site transportation facilities, including proper 
drainage for the road itself and for crossings over existing streams, diversions, and drainage structures. 
Dust suppression, using tanked and sprayed nonpotable water, would be a normal maintenance procedure. 

Impacts on groundwater quantity and quality from construction and maintenance of the road would be 
similar to those from existing roads, and are expected to be negligible. The impact on surface-water 
quantity would be to increase, slightly, the amount of runoff over that from undisturbed land. Stormwater 
runoff from the coal-haul road would be treated by implementing best management practices (BMPs) as 
described in Peabody’s Storm Water Pollution Prevention Plan (SWPPP). The SWPPP is required by 
Peabody’s coverage under the Multi-Sector General NPDES Permit for Storm Water, and the existing 
SWPPP would be modified to include the new coal-haul road. Implementing BMPs along the new coal-
haul road as part of the SWPPP would result in negligible impacts on downstream surface water.  

4.4.1.2 Coal-Slurry Pipeline 

Short-term disturbances to surface-water drainages and, in rare instances, the shallow groundwater system 
would result along the coal-slurry pipeline right-of-way during construction. The primary impact would 
be a short-term increase in sedimentation resulting from excavation of the trench and vehicular 
construction traffic. Impacts would be confined largely to the pipeline right-of-way and would be 
negligble. 

In the unlikely event of a pipeline failure, the decreased pressure and flow rate in the pipeline would be 
detected, remotely operated block valves would close, and the flow of coal slurry would stop (Appendix 
A-2). The volume of coal slurry released to the surface would depend on the location of the leak on the 
pipeline (top of the pipe versus bottom of the pipe), and the terrain where the leak occurs (a flat location 
versus on a slope). Using historical data on Black Mesa coal-slurry pipeline releases, BMPI estimates that 
the amount of slurry released may range from an average of 100 cubic yards (or less) to a maximum of 
about 565 cubic yards. The maximum coal slurry would cover approximately 0.7 acre with 6 inches of 
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nontoxic fines, while the fresh water in which the coal is entrained would soak into the ground. Typically, 
the slurry would leak to the surface and flow in a narrow meandering path, the direction and length of 
which would depend on the terrain. The release generally would be confined to a local area and the 
impact would be short term and, in the majority of instances, negligible on surface-water resources. If the 
volume of the release was sufficient to warrant mechanical removal of the coal, the potential damage to 
soil or drainage caused by the removal of the deposit may outweigh the benefit of removing the coal. This 
would have to be determined by the appropriate agency and/or landowner and BMPI on a site-specific 
basis.  

One of the potential risks associated with horizontal boring under a watercourse, such as the Colorado 
River, is the escape of drilling mud into the environment as a result of release, tunnel collapse, or rupture 
(from excessive drilling pressure) of mud to the surface. If the rupture occurs in the watercourse, the fine 
clay particles would disperse and settle on the bottom of the watercourse. Ruptures may be difficult to 
detect underwater, but the potential for a rupture would be minimized through proper geothechnical 
practices, adequate drill planning and execution, careful monitoring, and use of appropriate equipment 
and response plans in the unlikely event that a rupture were to occur. During operation, it is unlikely that 
the pipeline would fail and release slurry into the watercourse. Based on historical performance of the 
existing pipeline (Appendix A-2), no failures and consequent leaks occurred in or near the river during 
the 35 years of operation. Considering this and the proposed reinforced conceptual design of the pipeline, 
failures are not anticipated. In the unlikely event of a release, the extent of the impact is uncertain as such 
a determination would depend on the amount of slurry released and the conditions of the watercourse 
(e.g., flow rate). Generally, the nontoxic fines released would be suspended in the water, carried an 
uncertain distance by the current, and disperse over the bottom of the watercourse. This impact on water 
would be a short-term and negligible. 

There would be no impacts on the deep groundwater aquifers during construction or operation.  

4.4.1.3 Project Water Supply 

Water demands for the mining operations, coal-slurry pipeline, and coal-washing facility would be 
supplied by groundwater from either a combination of the C and N aquifers or the N aquifer. As described 
in Chapter 3, these aquifers are regional in extent, underlying much of the northwestern corner of 
Arizona. The N aquifer underlies Black Mesa and is the current source of water to the Black Mesa 
Complex and many of the communities on the Hopi and Navajo Reservations. While the C aquifer exists 
under Black Mesa, it is deep (greater than 5,000 feet under the Black Mesa Complex) and of poor quality. 
In areas where the C aquifer is at or near the ground surface, including in the area of the proposed 
C aquifer well field, the water quality is suitable for most uses.  

The N and C aquifers are separated by approximately 1,000 feet of low permeability semi-consolidated 
silts and clays of the Chinle and Moenkopi Formations. There is essentially no hydraulic connection 
between the N and C aquifers. Impacts due to pumping of these aquifers to supply the Black Mesa 
Complex are, therefore, discussed separately. 

The impact of groundwater pumping is commonly assessed by a measured or projected lowering of the 
water level in the pumping wells and in wells located within the cone of depression created by the 
pumping well(s). The lowering of the water level has the potential to result in five primary effects as 
follows: 
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• Increase in the cost of pumping due to increased lift to get the water to the land surface.  

• Reduction in saturated thickness and consequently a decrease in the transmissivity (ability of the 
aquifer to transmit water to the well) in unconfined aquifers. In severe cases, a well can cease to 
produce water or “go dry.” 

• Diminution of stream base flow and spring flow (groundwater discharge to the surface-water 
system) due to a lowering of aquifer water levels in the area of perennial streams and springs.  

• Migration of man-caused or natural poor-quality groundwater toward the well field. 

• Potential for subsidence in unconsolidated aquifer systems due to compression of fine-grained 
layers. Also, the removal of cavity filling material and dissolution of limestone in some limestone 
aquifers can foster sinkhole development. These effects are not a concern in this study; however, 
due to the fact that the primary water-bearing units of the N and C aquifers are not comprised of 
unconsolidated material or limestone (refer to Appendix H for more discussion).  

In large, complicated aquifers and stream systems with multiple pumping centers, it is necessary to use 
numerical models to assess the relationship between groundwater pumping and streamflow diminution. 
Three separate models have been developed over the past several years that have assessed the potential 
stream diminution from C-aquifer pumping in the area of Clear and Chevelon Creeks. These models are 
briefly described below: 

• Western Navajo and Hopi Water Supply Needs, Alternative and Impacts Study. In 2003, 
under Reclamation’s Western Navajo and Hopi Water Supply Needs, Alternative and 
Impacts Study, HDR developed a three-dimensional (3-D) numerical flow model of the 
Clear and Chevelon Creek area. The numerical model (MODFLOW) covered only a 
portion of the C aquifer and did not include all pumping centers. The area outside the 
numerical model was simulated with an analytical model (HDR 2003).  

• USGS Superposition Model. The USGS developed a numerical model of the entire 
C aquifer for the Reclamation. Given the Black Mesa EIS schedule constraints, the USGS 
developed a simplified model of the C aquifer that addressed only pumpage from the 
proposed well field and its impact on Clear and Chevelon Creek streamflow. This 
“superposition model” is a two-dimensional (2-D) MODFLOW numerical model designed 
to be conservative in that the efficiency of the connection between the groundwater and 
surface water in the creeks was assumed to be high. In addition, the model does not include 
any natural recharge or regional groundwater flow. It assumes all water pumped from the 
proposed well field comes from aquifer storage or Clear and Chevelon Creeks. This model 
was not calibrated to historic flow in Clear and Chevelon Creeks (Leake et al. 2005).  

• S.S. Papadopulos and Associates (SSPA) Model. SSPA developed a three-dimensional 
(3-D) MODFLOW model of the entire C aquifer that includes considerations of recharge, 
regional flow, and all known pumping centers. The model was calibrated to measure flow 
in lower Clear and lower Chevelon Creeks and water level changes in wells (SSPA 2005).  

The three C-aquifer groundwater models were developed independently. However, the USGS and SSPA 
models predict essentially the same streamflow depletion in lower Clear and Chevelon Creeks. These 
models predict greater depletion than the HDR model, due in part to the lower project pumpage assumed 
in the HDR model. However, all three models predict small streamflow depletion values resulting from 
project pumping over the planning period (refer to Appendix H for more details).  
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The N aquifer has been modeled by the USGS and two consultants retained by Peabody. These models 
are described below:  

• USGS Black Mesa Model. The USGS developed a finite-difference model of the N aquifer 
in 1983 that was upgraded in 1988 and 2000. The model was designed to evaluate the 
impacts of current and future groundwater withdrawals for the Peabody coal mine, as well 
as municipal withdrawals from surrounding Indian communities. The model is 2-D and 
comprised of one layer that represents the N aquifer. A general head boundary was used to 
simulate vertical flow between the D aquifer and N aquifer (Brown and Eychaner 1988; 
Eychaner 1983).  

• HSI GeoTrans and Waterstone D and N Aquifer Model. HSI GeoTrans and Waterstone 
(GeoTrans) developed a finite-difference model of the D and N aquifers using the 
MODFLOW numerical code. This is a regional 3-D groundwater flow model developed to 
estimate the effects of pumping by Peabody and several Indian communities on the aquifers 
and on surface-water flows. The GeoTrans model covers a slightly larger area than the 
USGS model. Additional hydrogeologic field data were collected and compiled as a part of 
the studies to develop the model. The model has undergone extensive sensitivity testing and 
validation. Evaluation of the model indicates that it successfully simulates historic water 
level response to pumping in the N aquifer. It also produces N-aquifer drawdowns that are 
essentially the same as the USGS model (Peabody 1999, GeoTrans 2005, 2006). This 
model has been accepted by OSM for use in evaluating impacts due to mine-related 
pumpage.  

In this Draft EIS, the USGS superposition, SSPA and GeoTrans numerical models are used to assess the 
impacts of pumping from the C and N aquifers, respectively, as these models are the most representative 
of the complexities of these aquifer systems (refer to Appendix H). 

4.4.1.4 C Aquifer Water-Supply System 

As described in Chapter 2, there are two possible C-aquifer pumping subalternatives. These are 
summarized in Table 4-5.  

Table 4-5 Pumping Rate Subalternatives 

Subalternative Pumping  
Rate (af/yr) Comment 

6,000 Project only (including coal-slurry and coal-washing)  

11,600 Project (6,000) plus 5,600 for tribal domestic, municipal, 
industrial, and commercial use (2010-2060) 

Impacts of these pumping subalternatives on surface-water and groundwater resources in the study area 
are described below. 

4.4.1.4.1 Well Field 

Increased Cost of Pumping. Since the siting of individual wells in the C-aquifer well field has not yet 
been determined, location of the nearest existing stock well is unknown. However, drawdown in any 
nearby well would not be more than the drawdown in the center of the well field. Static water level in the 
well field area is approximately 240 feet bgs. The estimated annual energy cost of pumping for a stock 
watering well from this depth is $130 (refer to Appendix H). Under the maximum well-field pumping (up 
to 11,600 af/yr), drawdown of the water level in the center of the C-aquifer well field is projected to be 
58 feet (SSPA 2005). Thus, the maximum pumping lift would be 298 feet (240 feet + 58 feet) after 
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50 years of well-field operation. This would result in an annual pumping cost of $150, an increase of 
15 percent, or a negligible impact. The impact on pumping cost for 6,000 af/yr would result in less than 
half the pumping cost increase, or about 7 percent, also a negligible impact (refer to Appendix H). 

As noted in Appendix H, many C aquifer stock-watering wells have windmills and not electric pumps. 
For these wells, costs do not increase when the water level declines, as long as the decline does not 
require the pump to be set deeper. The pump setting depth in wells in the area is generally unknown. 
Assessing the impact of project pumping on these wells relies on available data concerning the height of 
the water column in the well (depth of the well minus the static water level) and is evaluated in the same 
manner as the potential reduction in aquifer saturated thickness, as described in the subsequent subsection 

Reduction in Aquifer Saturated Thickness. The C aquifer in the area of the well field is unconfined; 
average saturated thickness of the C aquifer in the well field area is 716 feet (Reclamation 2005). As 
noted above, under maximum well-field pumping (up to 11,600 af/yr), maximum drawdown of the water 
level in the center of the C aquifer well field is projected to be 58 feet in 2060 (SSPA 2005), or 8 percent 
of the aquifer thickness after 50 years of pumping. This level of drawdown would have a negligible 
impact on the aquifer (refer to Appendix H). The impact on the pumping cost for 6,000 af/yr, which 
would pump less than one-half the groundwater, would be an increase of less than 4 percent.  

While the overall reduction in aquifer saturated thickness is small, some local wells would be impacted. 
Maps 4-1 and 4-2 show the anticipated 2060 drawdown due to pumping for the 6,000 and 11,600 af/yr 
subalternatives, respectively. The saturated thickness in wells with known depths and water levels also is 
shown. The number shown is the height of the water table above the bottom of the well, in feet. Under the 
6,000 af/yr subalternative, two wells would experience a reduction of saturated thickness of between 29 
and 32 percent, resulting in a minor to moderate impact (refer to Appendix H). At the 11,600 af/yr 
withdrawal rate, five wells would have a reduction in saturated thickness of between 21 and 70 percent, 
with corresponding impacts of minor to major. While the impact on individual wells is significant, the 
number of wells affected is relatively small, two and five out of a total of 71 known wells for each 
subalternative. There may be some additional wells that have not been identified or for which saturated 
thickness data are not available. Depending on the specific design of the C-aquifer well field and 
distribution facilities, some affected well owners could receive replacement water from the proposed well 
field. Other impacted owners could require that wells be deepened or new wells drilled. Specific actions 
would be taken to address impacts on existing water users in coordination with the tribes. 

Under the 11,600 af/yr subalternative, local water levels in the Leupp area are projected to rise, since 
some of existing current demand would be supplied from the C aquifer well field with concurrent 
reductions in local well use. This water-level rise creates the difference in the pattern of drawdown south 
of Leupp between the 6,000 af/yr (Map 4-1) and 11,600 af/yr (Map 4-2) scenarios.  

Diminution of Stream and Spring Flow. Stream base flow diminution in lower Clear Creek and lower 
Chevelon Creek was estimated using the USGS and SSPA groundwater models (Leake et al. 2005; SSPA 
2005). At the end of the planning period (2060), the maximum diminution would occur at the confluence 
of the creeks with the Little Colorado River (Table 4-6).  



Black Mesa Project EIS 4-27 Chapter 4.0 – Environmental Consequences  
November 2006 

 
 

Map 4-1 Drawdown vs. Saturated Thickness, C Aquifer 
6,000 af/yr Subalternative 
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Map 4-2 Drawdown vs. Saturated Thickness, C Aquifer 
11,600 af/yr (Applicant’s Preferred Alternative) 
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Table 4-6 Projected Base Flow Diminution in Upper East Clear Creek,  
Lower Clear Creek, and Lower Chevelon Creek 

Subalternative 
Upper East Clear 

Creek (cfs)1 
Lower Clear 
Creek (cfs)2 

Lower Chevelon 
Creek (cfs)2 

6,000 af/yr less than 0.001 0.05 0.03 
11,600 af/yr less than 0.001 0.06 0.04 

SOURCES: 1Leake et al. 2005; 2 S.S. Papadopulos and Associates 2005 
 

Model-predicted diminution of stream baseflow in upper East Clear Creek is essentially zero. Maximum 
predicted base flow reduction in lower Clear Creek is 0.06 cfs for the 11,600 af/yr subalternative or 
1.1 percent of the average base flow and 0.05 cfs or 1.0 percent for the 6,000 af/yr subalternative, a 
negligible impact in both cases. For lower Chevelon Creek, the diminutions for the 11,600 and 6,000 af/yr 
subalternative are respectively 1.5 and 1.1 percent of the 2005 base flow (2.7 cfs), also a negligible 
impact for both scenarios (refer to Appendix H). 

As discussed in Chapter 3, while base flow constitutes essentially all of the streamflow in some days 
during the summer months, the base flow is a relatively small percentage of the average annual stream 
flow of 83 cfs in lower Clear Creek and 54 cfs in lower Chevelon Creek. Maximum diminution of 
average annual flow by maximum project groundwater pumping (11,600 af/yr) is 0.1 percent, resulting in 
a negligible impact on human uses.  

Blue Springs is the major discharge point for the C aquifer, releasing more than 164,000 af/yr into the 
Little Colorado River, upstream from its confluence with the Colorado River. Water from the springs is 
not potable (salinity is 3,000 ppm), but is of cultural significance to the Hopi and Navajo people and 
supports critical habitat for the Little Colorado River humpback chub. Blue Springs is approximately 
77 miles north-northwest of the C aquifer well field (refer to Map 3-4). 

Diminution of Stream and Spring Flow. Stream baseflow diminution in lower Clear Creek and lower 
Chevelon Creek was estimated using the USGS and SSPA groundwater models (Leake et al. 2005; SSPA 
2005). At the end of the planning period (2060), the maximum diminution at the confluence of the creeks 
with the Little Colorado River would occur, which is shown in Table 4-7.  

Table 4-7 Projected Streamflow Diminution in Upper East Clear Creek,  
Lower Clear Creek, and Lower Chevelon Creek in 2060 

Subalternative 
Upper East Clear 

Creek (cfs) 
Lower Clear 
Creek (cfs) 

Lower Chevelon 
Creek (cfs) 

6,000 af/yr less than 0.001 0.07 0.03 
11,600 af/yr less than 0.001 0.10 0.08 

 

Model-predicted changes in flow at Blue Springs due to project pumping are essentially zero (SSPA 
2005). The only other known C aquifer springs within the project area are those that support base flow in 
Clear and Chevelon Creeks. Effects on these springs are identified in the discussion of impact on 
streamflow and Table 4-6 above.  

Migration of Poor Quality Groundwater. As noted in Chapter 3, groundwater quality in the C-aquifer 
well field is suitable for most drinking water and industrial uses. However, the quality of the groundwater 
declines to the northeast, with TDS levels reaching 2,000 mg/L approximately 10 miles from the center of 
the proposed well field. The potential for this water to migrate into the well field was evaluated using 
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particle-tracking methods. The capture area of the well-field pumping at the maximum rate (11,600 af/yr) 
does not reach the 2,000 mg/L isopleth, although it does reach the 1,500 mg/L isopleth. Based on the 
modeling, it was concluded that water quality would remain suitable for drinking water purposes over the 
modeled period (SSPA 2005). Under the 6,000 af/yr subalternative, pumping is confined to a 16-year 
period (mid 2009 through 2025). It is highly unlikely that any change in water quality would occur over 
this period. Some change in water quality over the longer planning period (until 2060) and higher 
pumping rate of up to 11,600 af/yr cannot be ruled out, but is unlikely to make the water unsuitable for 
domestic use as any poor quality water migrating from the northeast would be blended with good quality 
water moving from the southwest into the well field. Any increase in salinity, if it occurs, would take 
place gradually over a period of years and would not likely be noticeable (such as a change in taste) by 
domestic users. 

4.4.1.4.2 C Aquifer Water-Supply Pipeline 

Because the pipeline would be constructed near land surface, construction and operation would not affect 
existing groundwater in the regional D, N, or C aquifers, which generally have water levels below the 
level of excavation for the pipeline trench. The pipeline would cross numerous washes where, locally, 
groundwater could be near the surface. On the Black Mesa Complex, the pipeline would cross the Wepo 
and shallow alluvial aquifers. In areas with shallow groundwater, some temporary discharge of 
groundwater to the excavation may occur during construction. The impact on other users, if any, is 
expected to be limited in both time and distance from the excavation. 

Based on the conceptual design, engineering, and construction of the pipeline (Appendix A-3), it is 
unlikely that the water-supply pipeline would fail. However, if a failure were to occur, the decreased 
pressure and flow rate in the pipeline would be detected, remotely operated block valves would close, and 
the flow of water would stop. In the event of a failure, some flooding would occur in topographic lows 
and drainage channels and some erosion and sediment transport may occur at the point of the failure. The 
area affected would be limited. Releases resulting from pipeline failure would not be expected to have an 
adverse impact on local water quality.  

Overall, construction and operation of the C Aquifer water supply pipeline is expected to have a 
negligible impact on the existing surface and groundwater resources. 

4.4.1.5 D and N Aquifer Water-Supply System 

Two potential options for mining-related and coal-slurry pipeline water supply have been identified. As 
indicated in Section 2.2.1.2.2, there are two potential subalternatives for using the existing N-aquifer 
water supply. Under the agencies’ preferred alternative, the N aquifer water-supply system would not be 
relied on for mining or industrial use, while the proposed new C aquifer water-supply system would 
provide the majority of the water needed for the mining operations. The N-aquifer wells would need to be 
pumped periodically to keep them in operating condition until being returned to the Navajo Nation, and 
also would be used as a temporary back-up supply in case the primary C-aquifer water supply fails for 
any reason. Under a second subalternative, the N aquifer water-supply system would continue to be used 
as the sole water supply. 

As discussed in Appendix H, the analysis of impacts due to pumping from the D and N aquifers relies on 
the 3-D groundwater flow model developed for Peabody by GeoTrans. The effects of N-aquifer pumping 
associated with each option is discussed in the following subsections.  
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4.4.1.5.1  Alternative A, Supplemental Use of N-Aquifer Water (Agencies’ Preferred Alternative) 

Under the preferred alternative, recent past average annual use (2000 through 2004) of the N aquifer 
(4,400 af/yr) would be reduced to an average rate of about 480 af/yr over the life of the mining 
operations. Therefore, even though pumping of the N aquifer may continue, water levels in the area of the 
well field may rise due to a decrease in the pumping compared to previous years. Pumping would consist 
of up to 500 af/yr from mid 2009 through 2025 for mine-related and public use; up to 500 af/yr for mine 
reclamation and domestic use from 2026 through 2028; and up to 444 af/yr for post-reclamation, 
domestic, and maintenance uses from 2029 through 2038. These pumping rates assume that no N-aquifer 
water is needed as a backup supply and the C-aquifer water supply does not fail for any reason. Since 
water supply systems have historically been highly reliable, it is expected that the actual pumping that 
would occur during the LOM permit period would be similar to the projected amounts.  

Cost of Pumping. Peabody modeled what the effects on nearby N-aquifer community wells would be 
under various mine-pumping scenarios (GeoTrans 2006). Predicted water-level change is given in  
Table 4-8.  

Table 4-8 N-Aquifer Well Drawdown, Alternative A, Supplemental Use of N-Aquifer Water 
(Agencies’ Preferred Alternative), 2005-2025 

Water Level, 2005 
(ft msl) 

Water Level, 2025 
(ft msl) Drawdown (ft)1 

Community  Well 
All but 
Project All 

All but 
Project All 

All but 
Project All Project 

Chilchinbeto PM3 5533.4 5465.2 5516.0 5481.2 17.4 -16.1 -33.5 
Forest Lake NTUA 1 4T-523 5667.6 5469.1 5653.2 5563.9 14.4 -94.8 -109.3 
Kayenta West 8T-541 5488.5 5454.7 5438.3 5418.6 50.2 36.1 -14.1 
Keams Canyon PM2 5799.2 5790.6 5781.8 5770.3 17.4 20.3 3.0 
Kykotsmovi PM1 5461.6 5438.6 5413.3 5383.8 48.2 55.1 6.6 
Pinon PM6 5712.9 5640.7 5680.1 5620.4 32.8 20.3 -12.5 
Rocky Ridge PM2 5609.2 5516.0 5594.1 5523.2 15.1 -7.5 -22.3 
Rough Rock 10R-111 5719.4 5717.8 5717.8 5715.8 1.6 2.0 0.3 

SOURCE: GeoTrans 2006 
NOTE: 1 Negative sign (-) indicates rise in water level. 

Five of the eight wells modeled show a rise in water level due to a reduction in N-aquifer pumping under 
this alternative. As would be expected, wells closest to the mine well field have the greatest predicted 
response. The well with the greatest total drawdown is at Kykotsmovi (55.1 feet); however, the drawdown 
due to the project (6.6 feet) is 3 percent of the 2004 depth to water (229 ft bgs), resulting in a negligible 
impact (refer to Appendix H). 

Some of the Peabody production wells pump from both the D and N aquifers, with about 3 percent of the 
water coming from the D aquifer (Peabody 1986, revised 2005). The communities of Chilchinbito, 
Kitsillie, Kykotsmovi, and Polacca also use D-aquifer water but are located far enough from the mine that 
drawdown due to maximum project pumping is limited to about 1 foot (OSM 2006). This level of 
drawdown would have no measurable impact on pumping cost. 

D aquifer uses near the leasehold are primarily for stock watering and use windmill driven pumps. While 
these wells are not subject to increased pumping cost, they can be adversely impacted if water levels 
decline in the wells to a point where pumps must be lowered and/or the wells deepened to remain 
productive. 
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Two windmill wells in the D aquifer are within 15 miles of the Peabody pumping center, identified as 
4T-402 and 4K-387. Windmill well 4K-387 is screened in both the Cow Springs and Dakota Formations, 
and is approximately 15 miles from the Peabody pumping center. Windmill well 4T-402 withdraws water 
from the Dakota Sandstone Formation and is approximately 1 mile from the Peabody pumping center. 
Due to the reduction in pumpage associated with this alternative, the water level in 4T-402 is projected to 
rise over the 2005-2025 period, resulting in no adverse impact (OSM 2006).  

Reduction in Aquifer Saturated Thickness. All of the N-aquifer and D-aquifer wells that are predicted to 
experience water-level declines are located in the confined portion of the aquifer and are not predicted to 
have their water levels lowered below the top of the aquifer. In other words, no reduction in saturated 
thickness is predicted for N- and D-aquifer wells. 

Diminution of Stream and Spring Flow. As discussed in Chapter 3, The USGS has been monitoring 
N-aquifer spring flow from four springs (Moenkopi School, Pasture Canyon Spring, Burro Spring, and an 
unnamed spring near Dinnehotso) for a minimum of 10 years (some springs have been monitored for 
much longer but not always at the same location). The closest USGS monitored spring (the unnamed 
spring near Dinnehotso) is more than 35 miles from the Black Mesa Complex. The USGS concludes that 
“for the consistent periods of record at all four springs, the discharges have fluctuated but long-term 
trends are not apparent” (USGS 2005a). It appears that pumping to-date has not measurably reduced the 
monitored N-aquifer spring flow. However, modeling of N-aquifer groundwater discharge suggests that 
as future nonmining-related groundwater pumping in proximity to some of these springs increases, flows 
from springs could be impacted (GeoTrans 2006). 

There are other N-aquifer springs that are not monitored and past changes to these springs, if any, are 
unknown. As discussed in Appendix H, numerical models of the N aquifer are not designed to simulate 
discharge from individual springs (Brown and Eychaner 1988; GeoTrans 1999). However, the GeoTrans 
model does simulate groundwater discharge to Begashibito Wash approximately 25 miles west of the 
leasehold. Cow Springs, located at the southwestern extent of Begashibito Wash, is an area of 
groundwater discharge as expressed by seeps and small springs. Cow Springs is the closest modeled area 
of seeps and springs to the mine and would therefore experience the greatest impact due to project 
pumping. The model predicts changes in groundwater discharge into Begashibito Wash/Cow Springs 
combined.  

Model-predicted groundwater discharge diminution due to Peabody pumping is given in Table 4-9. Under 
the minimum pumpage scenario, the 2025 diminution in Begashibito Wash/Cow Springs is predicted to 
be 13.6 af/yr. This is 0.63 percent of the estimated 2005 discharge of 2,169 af/yr, or a negligible impact.  

Migration of Poor Quality Groundwater. Throughout the Black Mesa region, water levels in the 
D aquifer are typically higher than in the N aquifer. Therefore, there is a downward component of 
groundwater flow and the potential for poorer quality D-aquifer water to migrate into better quality 
N-aquifer water. Flow and water-quality conditions between the N and D aquifers are documented in 
recent USGS publications (Truini 2003, 2005). These studies conclude that leakage through the Carmel 
Formation from the overlying D aquifer to the underlying N aquifer has occurred for thousands of years, 
and that the historical and continued leakage is greatest in the southern half of the Black Mesa region due 
to lithologic conditions in confining Carmel Formation. 
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Table 4-9 Projected Groundwater Discharge Diminution to Black Mesa  
(N Aquifer) Streams, in af/yr, Alternative A, Supplemental N Aquifer Use  

(Agencies’ Preferred Alternative), 2005-2025 

Streams/Springs 2005 2025 Change due to Pumping 

Pumping All 
Non-

Project All 
Non-

Project All 
Non-

Project Project 
Percent 
Peabody 

 Streams/Springs         
Chinle Wash 498.8 498.8 498.8 498.8 0.1 0.1 0.0 0.00 
Laguna Creek 2,434.5 2,443.2 2,381.7 2,390.4 52.8 52.8 -0.1 0.00 
Pasture Canyon 389.4 389.4 330.5 330.5 58.9 58.9 0.0 0.00 
Moenkopi Wash 4,283.3 4,302.7 4,275.5 4,299.5 7.8 3.2 4.6 0.11 
Dinnebito Wash 515.0 515.3 514.2 514.9 0.8 0.4 0.5 0.09 
Oraibi Wash 455.5 455.9 452.3 453.6 3.1 2.3 0.8 0.17 
Polacca Wash 431.1 432.1 422.3 424.2 8.8 7.9 0.9 0.22 
Jaidito Wash 2,015.1 2,018.2 1,999.3 2,007.8 15.8 10.3 5.5 0.27 
Begashibito Wash/ 
Cow Springs 2,169.1 2,177.3 2,153.5 2,175.3 15.6 2.0 13.6 0.63 
SOURCE: GeoTrans 2006 

The USGS indicated that an increase in downward leakage from the D aquifer to the N aquifer would first 
appear as increased TDS or electrical conductivity (Eychaner 1983). The USGS also identified increased 
chloride and sulfate concentrations as important indicators of downward leakage. The USGS monitors 
water quality in the confined N aquifer throughout the Black Mesa region as part of a 1991 Cooperators 
agreement among BIA, USGS, ADWR, and Peabody. The USGS monitoring program collects samples at 
some of the Peabody pumping wells in order to validate Peabody’s N aquifer water-quality monitoring 
program, which began in 1980. To date, USGS and Peabody N aquifer water-quality data indicate that no 
increasing or decreasing trends are apparent in TDS, chloride, or sulfate concentrations are apparent, 
although small year-to-year variations in concentrations do occur (USGS 2005a). 

Most of Peabody’s production wells are partially screened in the water-bearing units comprising the 
D aquifer, as well as being screened in the N aquifer. Hydraulic heads in the D aquifer are about 250 feet 
higher than in the N aquifer in the area of the well field. When the production wells are not pumping, 
D-aquifer water has the hydraulic potential to flow downward from the D aquifer screened interval to the 
N aquifer. Reduction in pumping since December 2005 has resulted in some of the Peabody production 
wells being turned off for some extended periods of time (weeks) with the potential for D-aquifer water to 
mix with N-aquifer water in the immediate vicinity of those wells. However, Peabody’s first quarter 2006 
water-quality monitoring data indicate that degradation to the N aquifer in the vicinity of the Peabody 
production wells is not occurring. Water-quality samples collected in February and March 2006 from the 
production wells that had been idle since December 2005 show no increases in electrical conductivity, 
TDS, chloride, or sulfate concentrations compared to the historical data (OSM 2006) A shutdown of the 
mine well field also occurred in the fall of 1985. In the USGS 1987 report on the Black Mesa monitoring 
program, no degradation of water quality in the well field was noted (Hill and Sottilare 1987).  

Peabody conducted an analysis of potential leakage from the D aquifer to the N aquifer using the 
GeoTrans model and standard mixing calculations. Pumping from the N aquifer was similar to that 
proposed under the preferred alternative with the exception that some additional pumpage was simulated 
for well field maintenance (Scenario K). Results of this analysis indicated a maximum increase in 
N aquifer sulfate concentration of 1 percent in 2039 (Peabody 1986, revised 2003, Table 23). The 
1 percent increase in 2039, if it occurred, would be localized to the immediate areas of the individual 
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pumping wells, and would not change the drinking water use designation of the N aquifer. The impact, if 
any, is judged to be negligible. 

Peabody is required to continue monitoring the water quality of the N-aquifer production wells and report 
the data to OSM each quarter. If any degradation in N-aquifer water quality that could affect existing 
water use occurs, Peabody would be required to take corrective action.  

Although the applicants prefer that no additional N-aquifer water be used for mining or slurry operations, 
in order to span the range of impacts that might occur if one or more C-aquifer supply failures were to 
occur, a worst case scenario for N-aquifer water use was developed and modeled. If the C aquifer water-
supply system were to fail, backup water use from the N aquifer could range from a few af/yr to 6,000 
af/yr, depending on the severity and length of the system failure. Because it is not possible to predict the 
timing or severity of breakdowns that may occur, a flat water use over the LOM permit period was 
assumed. Since aquifer impacts are cumulative, this methodology was assumed to produce the same or 
greater impacts than a scenario in which a breakdown would occur in a particular year. Since the 
C-aquifer water supply would not be expected to fail over the entire LOM permit period, a conservative 
estimate of 2,000 af/yr was assumed (one-third of the total) to be pumped to evaluate impacts. 

Under this worst-case failure scenario, recent average annual use (2000 through 2004) of the N aquifer 
(4,400 af/yr) would be reduced to an average rate of 2,000 af/yr over the life of the mining operation, 
through 2025. (It should be noted that modeling performed to evaluate this scenario used 2,500 af/yr; thus 
it is somewhat more conservative in its prediction of streamflow depletion and water-level drawdown.) In 
addition, 500 af/yr would be pumped from 2026 through 2028 for Black Mesa Complex reclamation and 
up to 444 af/yr for post-reclamation domestic and maintenance uses from 2029 through 2038.  

Cost of Pumping. Drawdowns due to project pumping under this scenario are given in Table 4-10. 

Table 4-10 N-Aquifer Well Drawdown, Alternative A, Use of N-Aquifer Water During Outages 
of C-Aquifer Well Field (2,000 af/yr), 2005-2025 

Water Level, 2005 
(feet msl) 

Water Level, 2025 
(feet msl) Drawdown (feet)1 

Community  Well 
All but 
Project All 

All but 
Project All 

All but 
Project All Project 

Chilchinbeto PM3 5533.4 5465.2 5516.0 5459.3 17.4 5.9 -11.5 
Forest Lake NTUA 1 4T-523 5667.6 5469.1 5653.2 5494.0 14.4 -24.9 -39.4 
Kayenta West 8T-541 5488.5 5454.7 5438.3 5411.7 50.2 43.0 -7.2 
Keams Canyon PM2 5799.2 5790.6 5781.8 5769.3 17.4 21.3 3.9 
Kykotsmovi PM1 5461.6 5438.6 5413.3 5380.5 48.2 58.1 9.5 
Pinon PM6 5712.9 5640.7 5680.1 5603.3 32.8 37.7 4.6 
Rocky Ridge PM2 5609.2 5516.0 5594.1 5499.0 15.1 17.1 2.3 
Rough Rock 10R-111 5719.4 5717.8 5717.8 5715.5 1.6 2.0 0.7 
SOURCE: GeoTrans 2006 
NOTE: 1 Negative sign (-) indicates rise in water level. 

As under the agencies’ preferred alternative, this scenario results in rises in post-2025 water levels 
attributable to project pumping in wells closest to the Peabody well field (due to the fact that the proposed 
average annual pumpage is less than 2000-2004 average annual pumpage). The maximum increase in 
drawdown due to project pumping (9.5 feet) occurs at Kykotsmovi. The 2004 depth to water at 
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Kykotsmovi is approximately 229 feet bgs (Truini et al. 2005). The increase in lift and power cost would 
be about 4 percent, resulting in negligible impact on pumping cost (refer to Appendix H).  

Local D-aquifer windmill wells are within the area of influence of well-field pumping (see Section 
4.4.1.5.2). Estimated 2025 water level under this pumping scenario (2,000 af/yr) at the closest well 
(4T-402) shows a rise of about 11 feet, resulting in no adverse impact (GeoTrans 2006). 

Reduction in Aquifer Saturated Thickness. As discussed under the agencies’ preferred alternative, the 
N and D aquifers remain confined (fully saturated) under all potential alternatives and thus would 
experience no reductions in saturated thickness (GeoTrans 2006). 

Diminution of Stream and Spring Flow. Modeled changes in groundwater discharge to streams and 
springs are given in Table 4-11.  

Table 4-11 Projected Groundwater Discharge Diminution to Black Mesa (N Aquifer)  
Streams, in af/yr, Alternative A, 2,000 af/yr N-Aquifer Use, 2005-2025 

2005 2025 Change due to Pumping 

Pumping1 All 
Non-

Project All 
Non-

Project All 
Non-

Project Project 
Percent 
Project 

 Streams/Springs         
Chinle Wash 498.8 498.8 498.8 498.8 0.1 0.1 0.0 0.00 
Laguna Creek 2,434.5 2,443.2 2,380.4 2,390.4 54.1 52.8 1.2 0.05 
Pasture Canyon 389.4 389.4 330.5 330.5 58.9 58.9 0.0 0.000 
Moenkopi Wash 4,283.3 4,302.7 4,272.2 4,299.5 11.1 3.2 7.9 0.18 
Dinnebito Wash 515.0 515.3 514.1 514.9 0.9 0.4 0.5 0.09 
Oraibi Wash 455.5 455.9 452.3 453.6 3.1 2.3 0.8 0.18 
Polacca Wash 431.1 432.1 422.2 424.2 8.9 7.9 1.0 0.23 
Jaidito Wash 2,015.1 2,018.2 1,999.2 2,007.8 15.9 10.3 5.6 0.28 
Begashibito Wash/ 
Cow Springs 2,169.1 2,177.3 2,153.0 2,175.3 16.1 2.0 14.1 0.65 
SOURCE: GeoTrans 2006 
NOTE: 1 Modeled pumpage for mine operations is 2,500 af/yr, slightly higher than proposed. Streamflow 

change is therefore slightly conservative. 

Predicted diminution in groundwater discharge is greatest at Begashibito Wash/Cow Springs where the 
decrease due to project pumpage is 14.1 af/yr. This would result in a decrease of 0.65 percent, or a 
negligible impact. 

Migration of Poor Quality Groundwater. Like the preferred alternative pumping scenario, this option 
results in less pumpage in the future. Therefore, a negligible impact is anticipated. 

4.4.1.5.2 Alternative A, N Aquifer as the Sole Water Supply  

This alternative assumes that the C-aquifer well field would not be constructed. Average annual N-aquifer 
pumping under this option is estimated to be 6,000 af/yr from mid 2009 through 2025, an increase of 
about 33 percent over the recent past annual pumpage. The increase would result from the additional 
0.6 million tons per year of coal that would be transported to the Mohave Generating Station. In addition, 
500 af/yr would be pumped for Black Mesa reclamation (from 2026 through 2028) and up to 444 af/yr for 
post-reclamation domestic and maintenance uses from 2029 through 2038.  
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Cost of Pumping. Increasing project pumpage would increase the drawdown in nearby wells (Table 4-12).  

Table 4-12 N-Aquifer Well Drawdown, Alternative A, Maximum Use of N-Aquifer Well Field 
(6,000 af/yr), 2005-2025 

Water Level, 2005 
(ft msl) 

Water Level, 2025 
(ft msl) Drawdown (ft) 

Community  Well 
All but 
Project All 

All but 
Project All 

All but 
Project All Project 

Chilchinbeto PM3 5533.4 5465.2 5516.0 5421.2 17.4 44.0 26.6 
Forest Lake NTUA 1 4T-523 5667.6 5469.1 5653.2 5379.2 14.4 90.2 75.8 
Kayenta West 8T-541 5488.5 5454.7 5438.3 5399.9 50.2 54.8 4.6 
Keams Canyon PM2 5799.2 5790.6 5781.8 5768.0 17.4 22.6 5.6 
Kykotsmovi PM1 5461.6 5438.6 5413.3 5375.9 48.2 62.7 14.4 
Pinon PM6 5712.9 5640.7 5680.1 5575.1 32.8 65.6 32.8 
Rocky Ridge PM2 5609.2 5516.0 5594.1 5458.6 15.1 57.4 42.3 
Rough Rock 10R-111 5719.4 5717.8 5717.8 5715.2 1.6 2.6 1.0 
SOURCE: GeoTrans 2006 

Drawdown due to project pumping at the Forest Lake NTUA #1 well of 75.8 feet is predicted at the end 
of 2025 (GeoTrans 2006). This would result in a 6.5 percent increase in pumping lift and cost, a 
negligible impact (refer to Appendix H). 

As discussed in Section 4.4.1.5.1, some of the Peabody production wells pump from both the D and 
N aquifers. The communities of Chilchinbito, Kitsillie, Kykotsmovi, and Polacca also use D-aquifer water 
but are located far enough from the mine that drawdown due to maximum project pumping is limited to 
about 1 foot (OSM 2006). This level of drawdown would have no measurable impact on pumping cost. 

Two D-aquifer windmill wells are within the area of influence of well-field pumping. Estimated 2025 
drawdown for the Peabody N aquifer well-field pumping scenario of 6,000 af/yr at the closest well 
(4T-402) is approximately 2.2 feet (GeoTrans 2006). The water column (height of the water level above 
the bottom of the well) is approximately 340 feet. The estimated drawdown is 0.6 percent of the water 
column, which would have a negligible impact on the yield of the well. 

Reduction in Aquifer Saturated Thickness. The N and D aquifers remain confined (fully saturated) under 
this maximum pumping alternative and thus would experience no reduction in saturated thickness.  

Diminution of Stream and Spring Flow. Model-predicted streamflow reduction under 6,000 af/yr 
pumpage is given in Table 4-13.  

Model-predicted diminution in groundwater discharge is greatest at Begashibito Wash/Cow Springs, 
where flow reduction in 2025 due to project pumping is 14.9 af/yr, or 0.69 percent of the total 2005 
discharge. Even at the maximum potential project pumpage, the reduction in groundwater discharge is 
considered to be negligible (refer to Appendix H).  
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Table 4-13 Projected Groundwater Discharge Diminution to Black Mesa (N Aquifer) Streams, 
in af/yr, Alternative A, 6,000 af/yr N-Aquifer Use, 2005-2025 

 2005 2025 Change due to Pumping 

Pumping All 
Non-

Project All 
Non-

Project All 
Non-

Project Project 
Percent 
Project 

Streams/Springs         
Chinle Wash 498.8 498.8 498.8 498.8 0.1 0.1 0.0 0.00 
Laguna Creek 2,434.5 2,443.2 2,378.1 2,390.4 56.4 52.8 3.6 0.15 
Pasture Canyon 389.4 389.4 330.5 330.5 58.9 58.9 0.0 0.000 
Moenkopi Wash 4,283.3 4,302.7 4,266.8 4,299.5 16.5 3.2 13.3 0.31 
Dinnebito Wash 515.0 515.3 514.1 514.9 0.9 0.4 0.5 0.10 
Oraibi Wash 455.5 455.9 452.3 453.6 3.2 2.3 0.8 0.18 
Polacca Wash 431.1 432.1 422.2 424.2 8.9 7.9 1.0 0.24 
Jaidito Wash 2,015.1 2,018.2 1,999.0 2,007.8 16.1 10.3 5.7 0.28 
Begashibito Wash/ 
Cow Springs 2,169.1 2,177.3 2,152.2 2,175.3 16.9 2.0 14.9 0.69 
SOURCE: GeoTrans 2006 

Migration of Poor Quality Groundwater. Over the more than 20 years that N-aquifer water quality has 
been monitored there has been no appreciable long-term trend or change in quality (Peabody 2005; USGS 
2005a). The maximum pumping scenario would result in 33 percent increase over recent past (2004-
2005) pumping for the life of the mining operations. While there is no known reason to suspect that water 
quality would deteriorate over the life of the mining operations, there is a level of uncertainty not 
associated with the other options. Nevertheless, any impact likely would not be sufficient to cause a loss 
of the resource for industrial or domestic use. Due to the level of uncertainty, a minor impact is 
conservatively assigned.  

4.4.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System 

4.4.2.1 Black Mesa Complex 

Surface-water and groundwater impacts due to mining under this alternative would be similar, but 
reduced in area, from those described in Alternative A. Effects on the hydrologic regime are controlled by 
the regulatory requirements of SMCRA and oversight by OSM. Hydrologic impacts are limited in scope 
and are largely confined to the Black Mesa Complex. 

4.4.2.2 Project Water Supply 

4.4.2.2.1 C Aquifer Water-Supply System 

The C aquifer water-supply system would not be constructed under this alternative. Thus no impacts 
would occur.  

4.4.2.2.2 N Aquifer Water-Supply System  

Under Alternative B, 1,236 af/yr would be pumped from the N aquifer for the Kayenta mining operation 
from 2006 through 2026, along with 500 af/yr for Black Mesa mining operation reclamation (from 2026 
through 2028) and 444 af/yr from 2029 through 2038.  
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Cost of Pumping. Drawdown at selected wells due to Alternative B pumping is given in Table 4-14. 

Table 4-14 N-Aquifer Well Drawdown, Alternative B, Use of N-Aquifer Water for Kayenta 
Mine and Reclamation of Black Mesa Mine, 2005-2025 

Water Level, 2005 
(ft msl) 

Water Level, 2025 
(ft msl) Drawdown (ft)1 

Community  Well 
All but 
Project All 

All but 
Project All 

All but 
Project All Project 

Chilchinbeto PM3 5533.4 5465.2 5516.0 5473.0 17.4 -7.9 -25.6 
Forest Lake NTUA 1 4T-523 5667.6 5469.1 5653.2 5546.2 14.4 -77.1 -91.5 
Kayenta West 8T-541 5488.5 5454.7 5438.3 5415.3 50.2 39.4 -10.8 
Keams Canyon PM2 5799.2 5790.6 5781.8 5770.0 17.4 20.3 3.3 
Kykotsmovi PM1 5461.6 5438.6 5413.3 5382.8 48.2 55.8 7.2 
Piñon PM6 5712.9 5640.7 5680.1 5616.4 32.8 24.6 -8.5 
Rocky Ridge PM2 5609.2 5516.0 5594.1 5517.3 15.1 -1.3 -16.4 
Rough Rock 10R-111 5719.4 5717.8 5717.8 5715.8 1.6 2.0 0.3 
SOURCE: GeoTrans 2006 
NOTE: 1 Negative sign (-) indicates rise in water level. 

N-aquifer pumpage under this alternative is somewhat greater than the preferred alternative but 
significantly less than past pumpage, resulting in a water level rise in wells closest to the Peabody well 
field. Greatest increased drawdown due to project pumpage occurs at Kykotsmovi and is 7.2 feet. Depth 
to water at Kykotsmovi in 2004 was approximately 229 feet (Truini et al. 2005). Increased cost of 
pumping in 2025 due to project drawdown is approximately 3 percent. The impact is considered 
negligible (refer to Appendix H). 

As with the other N-aquifer pumping alternatives, impacts on D-aquifer wells would be negligible. 

Reduction Saturated Thickness. As discussed under the preferred alternative, the N and D aquifers remain 
confined (fully saturated) under all potential alternatives and thus will experience no reduction in 
saturated thickness. 

Diminution of Stream and Spring Flow. Projected groundwater discharge diminution is given in  
Table 4-15. 

Under proposed Alternative B project pumpage, the greatest change in discharge, 13.7 af/yr, occurs at 
Begashibito Wash/Cow Springs. This change is 0.63 percent of the 2005 discharge and is considered 
negligible. 

Migration of Poor Quality Groundwater. Over the more than 20 years that N-aquifer water quality has 
been monitored there has been no appreciable long-term trend or change in quality (Peabody 2005c; 
USGS 2005a). Since the Alternative B pumping scenario would result in less N-aquifer pumpage in the 
future, there is no reason to suspect that water quality would change for the worse. 
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Table 4-15 Projected Groundwater Discharge Diminution to Black Mesa  
(N Aquifer) Streams, in af/yr, Alternative B, Approval of LOM without Black Mesa,  

Coal Slurry or C-Aquifer Water Supply, 2005-2025 

 2005 2025 Change due to Pumping 

Pumping All 
Non-

Project All 
Non-

Project All 
Non-

Project Project 
% 

Project 
Streams/Springs         
Chinle Wash 498.8 498.8 498.8 498.8 0.1 0.1 0.0 0.00 
Laguna Creek 2,434.5 2,443.2 2,381.1 2,390.4 53.4 52.8 0.6 0.02 
Pasture Canyon 389.4 389.4 330.5 330.5 58.9 58.9 0.0 0.000 
Moenkopi Wash 4,283.3 4,302.7 4,274.7 4,299.5 8.6 3.2 5.4 0.13 
Dinnebito Wash 515.0 515.3 514.1 514.9 0.9 0.4 0.5 0.09 
Oraibi Wash 455.5 455.9 452.3 453.6 3.1 2.3 0.8 0.17 
Polacca Wash 431.1 432.1 422.3 424.2 8.8 7.9 0.9 0.22 
Jaidito Wash 2,015.1 2,018.2 1,999.2 2,007.8 15.8 10.3 5.5 0.27 
Begashibito Wash/ 
Cow Springs 2,169.1 2,177.3 2,153.4 2,175.3 15.7 2.0 13.7 0.63 

SOURCE: GeoTrans 2006 

4.4.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.4.3.1 Black Mesa Complex 

Surface-water and groundwater impacts due to mining under this alternative would be the same as under 
Alternative B. Effects on the hydrologic regime are controlled by the regulatory requirements of SMCRA 
and oversight by OSM. Hydrologic impacts are limited in scope and are largely confined to the Black 
Mesa Complex. 

4.4.3.2 Project Water Supply  

4.4.3.2.1 C Aquifer Water-Supply System  

The C aquifer water-supply system would not be constructed under this alternative. 

4.4.3.2.2 N Aquifer Water-Supply System  

N-aquifer water use under this alternative is the same as under Alternative B and would have identical 
impacts. 

4.5 CLIMATE 

The following statements, from the 1990 Final EIS for the Black Mesa – Kayenta Mine Project, would 
apply to the construction of the coal-slurry and water-supply pipelines and to continued operation of the 
mines: 

“Proposed mining activities at the Black Mesa – Kayenta mine would affect the life zone near the 
ground (microclimate), which would be modified on a local basis until revegetation is successful. 
The climate of the Western United States (macroclimate) would not be affected by the proposed 
operations at the Black Mesa – Kayenta mine, inasmuch as the particles needed to generate cloud 
condensation nuclei would be restricted to areas generally within a few hundred feet of their source 
and would probably be emitted at ground level. The particles would have very little buoyancy and 
would settle quickly near their source. Furthermore, no constant source of moisture is available to 
transform any cloud condensation nuclei into potential precipitation-producing clouds. 
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Soil temperatures and near ground [air] temperatures would be higher in areas of bare soil than in 
areas of vegetated land, and moisture availability in the soil would be reduced. Wind speed directly 
adjacent to the surface would be slightly higher, causing an increase in erosion and mechanical 
abrasion of exposed soil be moving particles. Local mine site wind patterns may be changed by 
post-mining topography. 

OSM concludes that that the impacts of Alternative 1 on the microclimate and macroclimate would 
be negligible over the short and long term.”  

Similarly, the geographic scope and predicted air pollutant emissions of the proposed actions are too 
small to allow calculation of any measurable impacts of the project on global climate. The assessment of 
the impacts of global climate change is in its formative phase, and it is not yet possible to know with 
confidence the net impact of such change. The potential effects of global climate change could alter water 
supplies, agriculture, sea levels, ultraviolet radiation levels, and natural variances in the ecosystem. 
Because climate change must be viewed from a global perspective, the magnitude of the emissions 
potentially contributed by the Black Mesa Project needs to be viewed in that context. Activities associated 
with mining of coal resources, reconstruction and operation of the coal slurry pipeline, and construction 
and operation of the C aquifer water-supply system would produce some of the listed greenhouse gases, 
primarily as a result of power requirements and fuel consumption, activities that produce greenhouse 
gases. The incremental contribution of greenhouse gases from the proposed Black Mesa Project and 
alternatives would be negligible when compared to total greenhouse gases produced in the United States. 
The indirect effects associated with resuming operation of the Mohave Generating Station are discussed 
in Section 4.24.  

4.6 AIR QUALITY 

The assessment of air quality impacts is based on compilation of regulated pollutant emissions for the 
Black Mesa Complex and background sources, and calculation of predicted emissions and gaseous 
pollutant emissions associated with the proposed replacement of the existing coal-slurry pipeline and 
construction of the proposed new water-supply system.  

4.6.1 LOM Revision Air Pollutant Emissions  

Particulate Matter Emissions from Mining Activity. Fugitive PM10 emissions data for the Black Mesa 
Complex operations for the life of mine were obtained from Peabody (Peabody 2005a). These data 
include annual PM10 emission rates for overburden and coal removal; operation of vehicles, heavy 
equipment, the draglines, and overland conveyor systems; the coal preparation facilities; and wind erosion 
of disturbed surfaces resulting from mining activity. Vehicle exhaust emissions are excluded from these 
data; see the following paragraph for vehicle and equipment exhaust emissions. This information was 
developed by Peabody, using USEPA-approved emissions estimation models, based on a variety of input 
information pertaining to current and planned mining operations. Annual PM10 emissions for most of the 
background sources within the study area (and within Arizona) were obtained from ADEQ (2005). 
Annual PM10 emissions information for the Navajo Generating Station was obtained from SRP (2005). 
Annual PM10 emissions information for the Mohave Generating Station was obtained from SCE (2005). 

Particulate Matter and Gaseous Air Pollutant Emissions from Vehicle and Equipment Exhaust. Predicted 
emissions of PM10, carbon monoxide (CO), unburned hydrocarbons (HC), nitrogen oxides (NOx) and 
sulfur dioxide (SO2) resulting from the combustion of fuels (predominantly diesel) in various vehicles and 
equipment at the Black Mesa Complex were estimated based on a vehicle and equipment inventory 
supplied by Peabody. For purposes of this EIS, HC are assumed to be VOC. Emission factors for diesel-
fueled heavy-duty vehicles and off-highway equipment were calculated following the method outlined in 
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the USEPA report “Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-
Compression-Ignition,” (USEPA 420-P-04-009, April 2004). Emission factors for gasoline-fueled light-
duty trucks were obtained from a MOBILE5 model run based on national averaged fleet conditions, at a 
speed of 10 miles per hour and an ambient temperature of 60oF. Vehicle and equipment exhaust will 
contain PM2.5. As a very conservative estimate, it can be assumed that all of the PM10 emissions from 
internal-combustion engines are composed of PM2.5 material. 

4.6.2 Pipeline Construction Emissions 

Particulate Emissions from Earth-Moving Activity. Predicted PM10 emissions associated with 
construction of the coal-slurry and water-supply pipelines were calculated using published USEPA 
emissions factors for heavy construction operations. Specifically, Section 13.2.3, “Heavy Construction 
Operations,” of the USEPA document, “Compilation of Air Pollutant Emissions Factors” (AP-42), 
provides a total uncontrolled PM emission factor of 1.2 tons/acre/month for heavy earth-moving 
operations similar to the anticipated pipeline construction activities (e.g., clearing, grading, digging 
trenches, temporary storage piles, backfilling trenches, compaction, etc.) (USEPA, AP-42, January 1995). 
This emission factor includes generation of fugitive dust due to vehicular traffic associated with the 
construction activity. Therefore, estimation of vehicle-caused fugitive dust during construction of the 
pipelines was not determined separately. 

According to the USEPA document Particulate Emissions From Controlled Construction Activities 
(EPA-600/R-01-031), uncontrolled PM10 emissions from major cut and fill operations in desert soils are 
33 percent of total PM. According to the Midwest Research Institute document Estimating Particulate 
Matter Emissions from Construction Operations, the application of water or dust suppressants on exposed 
areas would reduce emissions by another 61 percent (Midwest Research Institute 1999). Therefore, a 
controlled PM10 emission factor of 0.154 tons/acre/month was used to calculate PM10 emissions from 
earth-moving activity.  

Table 4-3 provides a breakdown of total acreage affected by reconstruction of the coal slurry pipeline. 
The total right-of-way area corresponding to the realignment alternatives is 2,319 acres, which provides 
the highest number of affected acres, and which is used here to estimate worst-case particulate emissions. 
Table 4-4 provides a breakdown of total acreage affected by construction of the well field, water-supply 
pipeline and associated facilities (electric transmission and distribution lines, substation and access roads). 
The total right-of-way area for the western route of the 11,600 af/yr alternative is 1,766 acres, which 
represents the highest number of acres affected, and which is used here to estimate worst-case particulate 
emissions. 

According to the pipeline construction plan in Appendix A-2, it is unlikely that a particular location along 
the pipeline route would undergo active earth-moving activity for more than a week. For purposes of this 
impact analysis, it was conservatively assumed that, on average, the entire area affected by pipeline 
construction would be affected by heavy construction operations for approximately 0.5 month. In 
actuality, since the total duration of the coal-slurry pipeline construction is anticipated to be 18 months, 
and the total area that may be disturbed is 2,319 acres, the average amount of time a single acre would be 
impacted would likely be substantially less than 0.5 month. This same assumption applies to the water-
supply pipeline alternatives, as well. An emission factor of 1.2 tons per acre was multiplied against the 
total project acreage, and then the result was halved, to derive total project uncontrolled PM emissions for 
each proposed segment of the coal-slurry and water-supply pipeline projects. 

Particulate and Gaseous Pollutant Emissions from Construction Equipment. Construction vehicles and 
equipment usually are powered by gasoline or diesel-fired internal combustion engines. Operation of such 
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equipment results in emissions of PM10, NOx, SO2, CO, and VOC. Vehicle and equipment exhaust would 
contain PM2.5. As a very conservative estimate, it can be assumed that all of the PM10 emissions from 
internal-combustion engines are composed of PM2.5 material. 

The type and number of on-road and off-road vehicles and equipment to be used during construction of 
the coal-slurry pipeline have not been specified by the project applicants. Therefore, gaseous air pollutant 
emissions from the pipeline construction were estimated based on a typical array of equipment and 
vehicles for similar projects. A roster of on-road and off-road vehicles and equipment to be used during 
construction of the well field and water-supply pipeline were provided by SCE. Table 4-16 shows the 
roster of equipment and vehicles anticipated for construction of the coal-slurry pipeline, well field, pump 
stations, and water-supply pipeline. 

Table 4-16 Equipment List for Typical Construction of Coal-Slurry 
Pipeline and Water-Supply Pipeline 

Water-Supply Pipeline 

Coal-
Slurry 

Pipeline Well Field 

Water 
Pipeline 

and Pump 
Stations 

Equipment Quantity 
Average Engine 
Horsepower (hp) 

Pickup and crew cab trucks 30 30 30 200 
Truck (2-5 tons) 1 12 21 250 
Truck (5-15 tons) 17 1 2 250 
Bulldozer (rubber tire) 15 5 7 300 
Backhoe/Loader/Trencher 17 5 13 150 
Crane (10-20 tons) - 3 10 300 
Crane (75 ton) - - 1 400 
Drill rig - 1 5 300 
Generator/Welder 10 1 2 200 
Grader 1 2 2 125 
Roller/Compactor - 1 - 150 
Semi-tractor/Trailer - 5 9 350 
Portable rock crushing plant - 4 13 - 
Rock crushing generator  - 1 200 
Portable concrete batch plant - - 1 - 
Concrete batch plant generator - - 1 200 
Office Trailer 1 - 1 - 
SOURCE: Black Mesa Pipeline, Inc. 2005; Appendix A-2 Typical Well Field and Pipeline 
Construction, Operation, and Maintenance 2005; Southern California Edison Company Roster of 
Equipment and Vehicles for the Water-Supply System 2006 

 

Emissions from Pipeline Operations. Air pollutant emissions from operation of the coal-slurry and water-
supply pipelines, if any, would be negligible. All pumping equipment on both pipelines would be electric. 
Therefore, air pollutant emission estimates were not calculated. 
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4.6.3 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.6.3.1 Black Mesa Complex  

Table 4-17 is a summary of the PM10 emissions associated with the Kayenta and Black Mesa mining 
operations. This information represents projected worst case emission levels for the life of mine. For both 
mines, the emissions shown are from projected mining activities for the three worst case years for the life 
of mine (2006, 2022, and 2023). The basis for selecting the worst case years were high mine production 
levels and proximity to property boundaries. At Black Mesa, projected production for 2006 according to 
life of mine plans was 4.6 million tons. During the previous three years (baseline years), prior to 
temporary suspension of activities at the mine at the end of 2005, Black Mesa produced an average of 
4.49 million tons of coal. Emission calculations for 2006 are, therefore, considered a “worst case” 
representation of baseline emissions.  

Table 4-17 Annual Fugitive PM10 Emissions from Black  
Mesa Complex Operations  

PM10 Emissions (tons per year) 
Operation Baseline1 2022 2023 

Kayenta mining operation (fugitives) 
Overburden removal 56.47 67.33 59.34 
Coal removal 6.43 6.43 6.43 
Draglines/heavy equipment 411.58 423.25 429.48 
Coal truck travel 13.68 19.55 19.94 
Coal preparation facilities 157.81 158.26 158.26 
Wind erosion 379.26 379.26 379.26 

Black Mesa mining operation (fugitives) 
Overburden removal 12.92 13.78 14.56 
Coal removal 3.01 4.15 4.15 
Draglines/heavy equipment 252.82 311.91 323.78 
Coal truck travel 18.65 20.89 22.10 
Coal preparation facilities 68.04 42.43 42.43 
Wind erosion 171.63 236.88 236.88 

Overland conveyor system 0.01 0.01 0.01 
Vehicle and equipment exhaust2 147.00 147.00 147.00 
Total 1,699.31 1,831.13 1,843.62 
SOURCE: Peabody Western Coal Company 2005a, 2005b 

  NOTES: 1 Baseline emissions are the life-of-mine projections for 2006 for the 
Black Mesa Complex including the Kayenta and Black Mesa mining 
operations 

  2 Usage levels of vehicles and equipment are assumed to remain the 
same through 2026. 

Table 4-18 is a summary of the estimated annual PM10 and gaseous air pollutant emissions associated 
with the exhausts from vehicles and equipment used within the Black Mesa Complex. The PM10 
emissions from vehicles are included in the total PM10 emissions for the Black Mesa Complex in  
Table 4-17. The gaseous air pollutants associated with vehicle and equipment exhaust emissions currently 
have minor, localized impacts within the immediate vicinity of the complex, but have negligible impacts 
on air quality in the region. 
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Table 4-18 Air Pollutant Emissions from Vehicle and Equipment Exhaust at Black Mesa Complex 1  

Emission Factors 1, 2 
Maximum Annual Emissions  

(tons/year) 3, 4 

Vehicle/Equipment Quantity Fuel 

Average 
Engine 
Power 
(hp) 

Unit of 
Emission 
Factors VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 

Diesel mining equipment 
Tractor/backhoe/trencher 36 Diesel 100 g/hp-hr 0.5572 3.8020 5.3827 0.6371 0.1822 3 18 26 3 1 
Crane/large forklift 23 Diesel 400 g/hp-hr 0.2165 2.0991 5.7831 0.2313 0.1641 1 6 18 1 0 
Welder/compressor 24 Diesel 300 g/hp-hr 0.2165 2.0991 5.7831 0.2313 0.1641 3 30 83 3 2 
Dozer /loader 54 Diesel 850 g/hp-hr 0.3058 1.2283 5.9150 0.2201 0.1641 93 373 1,796 67 50 
Large coal haul trucks 
(150-250 tons) 25 Diesel 1500 g/hp-hr 0.3058 1.2283 5.9150 0.2201 0.1641 53 213 1,027 38 28 

Semi-tractor/trailer 22 Diesel 350 g/hp-hr 0.2165 2.0991 5.7831 0.2313 0.1641 1 5 15 1 0 
Drill 11 Diesel 300 g/hp-hr 0.3298 1.2014 5.3619 0.3094 0.1640 4 16 70 4 2 
Grader /scraper 19 Diesel 600 g/hp-hr 0.2165 2.0991 5.7831 0.2313 0.1641 5 47 131 5 4 
Vehicles               
Pickup truck 2 Diesel 200 g/hp-hr 0.3298 1.2014 5.3619 0.3094 0.1640 1 2 9 0 0 
2-ton trucks 32 Diesel 250 g/hp-hr 0.3298 1.2014 5.3619 0.3094 0.1640 5 19 85 5 3 
2-5 ton trucks 22 Diesel 300 g/hp-hr 0.3298 1.2014 5.3619 0.3094 0.1640 14 52 234 14 7 
5-15 ton trucks 27 Diesel 400 g/hp-hr 0.2165 2.0991 5.7831 0.2313 0.1641 5 52 145 6 4 
Pickup/crewcab/suburban 70 Gasoline 200 gpm 4.72 46.06 2.41 0.093 0.113 13 128 7 0.3 0.3 
Total Emissions          201 963 3,643 147 103 
SOURCE: Peabody Western Coal Company 2005a, 2005b; U.S. Environmental Protection Agency 2004 
NOTES: VOC = volatile organic compounds 

 CO = carbon monoxide 
 NOx = nitrogen oxides 
 PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers 
 SO2 = sulfur dioxide 
 1 Emission rates are estimated for both Kayenta and Black Mesa mining operations for all years. 
 2 Emission factors for off-highway diesel fueled vehicle/equipment were calculated following the method outlined in the USEPA report "Exhaust 

and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition," USEPA 420-P-04-009, April 2004. For all vehicles and 
equipment, Tier 1 emission factors were used. 

 3 Emission factors for gasoline-driven pickup trucks and crew cab were obtained from a MOBILE5 run based on national averaged fleet conditions, 
at a speed of 10 miles per hour and an ambient temperature of 60oF.  

 4 Annual emissions for all diesel-fueled vehicle/equipment were calculated based on average engine horsepower for each type of vehicle/equipment 
and their operating schedule. 

 5 Annul emissions for pickup trucks and crew cab were calculated based on a traveling distance of 120 miles/day and an operating schedule of 300 
days/year. 

 g/hp-hr = grams per horse-power hour 
 gpm = gallons per mile 



Black Mesa Project EIS 4-45 Chapter 4.0 – Environmental Consequences  
November 2006 

4.6.3.2 Coal-Slurry and Water-Supply Pipelines 

Table 4-19 is a summary of the PM10 emissions associated with earth-moving operations during 
construction of the coal-slurry and water-supply pipelines. Included are the maximum annual and total 
project PM10 emissions (controlled and uncontrolled).  

Table 4-19 Particulate Matter Emissions Associated with Earth-moving Activity During 
Construction of Coal-Slurry and Water-Supply Pipelines (Alternative A only) 

Pipeline 

Work 
Area 
(acre) 

Maximum 
Annual 1 

Uncontrolled 
PM10 

Emissions 
(tons) 3 

Maximum 
Annual 1 

Controlled 
PM10 

Emissions 
(tons) 4 

Project 2 Total 
Uncontrolled 

PM10 
Emissions 

(tons) 3 

Project 2 Total 
Controlled 

PM10 
Emissions 

(tons) 4 
Coal-slurry pipeline, existing route 
with realignments 2,319 5 335 131 503 196 

Water-supply pipeline: western 
alternative, 11,600 af/yr 1,766 6 192 75 352 138 

Total work area/emissions 4,085 527 206 855 334 
SOURCE: Calculations using Alternative A description and U.S. Environmental Protection Agency emissions 

factors (USEPA Document AP-42) 
NOTES: 1 Maximum emissions in a 12-month period.  

 2 Total duration of coal-slurry pipeline construction is 18 months; total duration of water-supply 
pipeline construction is 22 months.  

 3 Total PM (1.2 tons/acre/month) * 33 percent PM10 factor. 
 4 Reduction of uncontrolled PM10 by 61 percent due to watering. 
 5 From Table 4-4; alternative with highest amount of affected acreage. 
 6 From Table 4-3; alternative with highest amount of affected acreage. 

Table 4-20 is a summary of the PM10 and gaseous pollutant emissions associated with the use of 
construction vehicles and equipment during construction of the coal-slurry pipeline. Included are both 
total project (24 months) emissions and maximum annual emissions. Table 4-21 is a summary of the 
PM10 and gaseous pollutant emissions associated with the use of construction vehicles and equipment 
during construction of the C aquifer water-supply pipeline. Included are both total project (22 months) 
emissions and maximum annual emissions.  

The equipment and vehicles used during construction are substantially fewer in number than levels 
typically associated with measurable air pollutant impacts, such as congested urban areas. In addition, 
vehicles would be mobile, rarely in one location for more than a few minutes, and the equipment would 
be transient, moving to new locations along the pipeline routes every few days. Therefore, the gaseous air 
pollutants associated with vehicle and equipment exhaust emissions would have minor, localized impacts 
within the immediate vicinity of ongoing construction activity, but negligible impacts on air quality in the 
region. 
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Table 4-22 summarizes how PM10 emissions were calculated for the rock crushing plant used to make the 
gravel that would underlie the pipeline. Table 4-23 summarizes how PM10 emissions were calculated for 
the portable concrete batch plant used to produce concrete for a variety of uses at the well field, pipeline 
crossings under roads and streams, and pump stations. Table 4-24 summarizes the maximum particulate 
and gaseous pollutant emissions, from earth-moving activity and operation of equipment and vehicles, 
resulting from the construction of the well field and water supply pipeline.  

Table 4-22 PM10 Emissions from Portable Rock Crushing Plant 1 

Source 2 Quantity 

Amount 
Processed 3 

(TPH) 

Hours 
Operated 

(hr/yr) 

Emission 
Factor 

(lb/ton/unit) 

Maximum 
Annual 

Emissions 
(TPY) 

Total 
Construction 

Emissions 
(tons) 

Batch drop operations 1 20 3,000 0.00017 0.005 0.009 
Loading feed hopper 1 20 3,000 0.00017 0.005 0.009 
Pneumatic loading of 
lime silo 0 20 3,000 0.0049 0.0 0.0 

Lime transfer onto 
conveyor belts 0 20 3,000 0.000046 0.0 0.0 

Primary crushing 1 20 3,000 0.00054 0.016 0.030 
Secondary crushing 1 20 3,000 0.00054 0.016 0.030 
Tertiary crushing 0 20 3,000 0.00054 0.0 0.0 
Fine crushing 0 20 3,000 0.0022 0.0 0.0 
Screening 1 20 3,000 0.00074 0.022 0.041 
Fine screening 0 20 3,000 0.0022 0.0 0.0 
Stackers 1 20 3,000 0.00017 0.005 0.009 
Conveyor transfer 
points 1 20 3,000 0.000046 0.001 0.003 

TOTAL  0.07 0.13 
SOURCE: Appendix A-2 Typical Well Field and Pipeline Construction, Operation, and Maintenance; URS 

Corporation 2006 
NOTES: PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 
 hr/yr = hours per year 
 lb/ton/unit = pound per ton per unit 
 TPH = ton per hour 
 TPY = ton per year 

1PM10 Emissions from Portable Rock Crushing Plant are based on ADEQ Annual Air Emissions Inventory 
Questionnaire For Facilities Permitted to Operate a Crushing and Screening Plant 

2 Fugitive Emissions from Haul Roads and Storage Piles as well as Truck Unloading Emissions have 
already been accounted for in Table 4-10: Particulate Matter Emissions Associated with Construction of 
Coal-Slurry and Water-Supply Pipelines (Alternative A only). 

3 Amount Processed was estimated based on a calculated volume of 2,136,673 ft3 of crushed rock (density 
100 lb/ft3) needed to complete the project over the span of 22 months. 
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Table 4-20 Air Pollutant Emissions from Construction Vehicles and Equipment - Coal-Slurry Pipeline (Alternative A) 

Emission Factors 2, 3 Maximum Annual Emissions (tons/year) 4, 5 Total Construction Emissions (tons/year) 6 

Vehicle/Equipment Quantity Fuel 

Average 
Engine 
Power 
(hp) 

Load 
Factor 1 

Unit of 
Emission 
Factors 

VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 

Trucks (2-ton) 1 Diesel 250 0.59 g/hp-hr 0.33 1.20 5.36 0.35 0.66 0.16 0.59 2.61 0.17 0.32 0.24 0.88 3.92 0.26 0.48 
Trucks (5-15 tons) 17 Diesel 250 0.59 g/hp-hr 0.33 1.20 5.36 0.35 0.66 2.73 9.96 44.45 2.89 5.44 4.10 14.94 66.67 4.34 8.16 
Sideboom  10 Diesel 500 0.43 g/hp-hr 0.21 1.37 6.09 0.21 0.65 1.47 9.75 43.27 1.52 4.62 2.20 14.63 64.90 2.28 6.93 
Dozer  15 Diesel 300 0.59 g/hp-hr 0.22 2.10 5.78 0.27 0.66 1.90 18.42 50.76 2.38 5.76 2.85 27.64 76.14 3.57 8.64 
Grader 1 Diesel 125 0.59 g/hp-hr 0.36 1.39 5.43 0.39 0.66 0.09 0.34 1.32 0.10 0.16 0.13 0.51 1.99 0.14 0.24 
Tractor/backhoe/loader 17 Diesel 150 0.21 g/hp-hr 0.79 2.34 6.29 0.64 0.76 1.40 4.14 11.14 1.14 1.35 2.09 6.21 16.71 1.70 2.03 
Air compressor/generator 5 Diesel 200 0.43 g/hp-hr 0.28 0.79 5.64 0.28 0.65 0.40 1.12 8.02 0.39 0.92 0.61 1.67 12.04 0.59 1.39 
Welder 5 Diesel 200 0.21 g/hp-hr 0.65 2.02 6.21 0.57 0.77 0.45 1.40 4.31 0.40 0.53 0.68 2.10 6.47 0.60 0.80 
Pickup trucks and crew cab 30 Gasoline 200 - g/mile 3.150 30.210 2.200 0.098 0.113 4.88 46.75 3.40 0.15 0.17 7.31 70.13 5.11 0.23 0.26 

Total Emissions  13 92 169 9 19 20 139 254 14 29 
SOURCE: URS 2006 
NOTES:  VOC = volatile organic compounds 

CO = carbon monoxide 
NOx = nitrogen oxides 
PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers 
SO2 = sulfur dioxide 
g/hp-hr = grain per horsepower-hour 
1 Load Factor values were obtained from USEPA’s Newest Draft Nonroad Emission Inventory Model, which can be found at www.epa.gov/otaq/models/nonrdmdl/nr-eiip4.wpd 
2 Emission factors for off-highway diesel fueled vehicle/equipment were calculated following the method outlined in the USEPA report “Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition,”  

USEPA 420-P-04-009, April 2004. For all vehicles and equipment, Tier 1 emission factors were used. 
3 Emission factors for pickup trucks and crew cab were obtained from MOBILE5 run based on national averaged fleet conditions, at a speed of 15 miles per hour and an ambient temperature of 60 oF.  
4 Annual emissions for all diesel-fueled vehicle/equipment were calculated based on average engine horsepower for each type of vehicle/equipment, and an operating schedule of 3,000 hours/year. 
5 Annul emissions for pickup trucks and crew cab were calculated based on a traveling distance of 150 miles/day and an operating schedule of 6 days/week and 52 weeks/year. 
6 Total emissions from pipeline construction are based on 18-months of construction. 
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Table 4-21 Air Pollutant Emissions from Construction Vehicles and Equipment – Water-Supply Pipeline (Eastern and Western Routes) 
Well Field Construction 
Phases and Duration in 

Months 

Main Transmission Pipeline and 
Pump Station Construction Phases 

and Duration in Months 

Vehicle / Equipment Fuel AvgerageEngi
ne Power (hp) Load Factor 1 
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Emission Factors 2, 3 Maximum Annual Emissions (tons/year) 4, 5 Total Construction Emissions (tons/year) 6 

Construction Phase 
Duration in Months  1 22 22 3 22 22 2 14 12 14 1 

    Quantity of Diesel Powered Construction 
Vehicles/Equipment 

Equivalent 
Vehicle 
Usage 

(Machine-
hours) 

Unit of 
Emission 
Factors 

VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 

Truck (2-5 ton) Diesel 250 0.59 3 1 5 - 3 6 - 3 6 3 3 123,000 g/hp-hr 0.33 1.20 5.36 0.35 0.66 3.60 13.10 58 3.81 7.16 6.59 24.02 107.20 6.98 13.12 
Truck (5 – 15 tons) Diesel 250 0.59 - - - - 1 - - - - 1 1 9,250 g/hp-hr 0.33 1.20 5.36 0.35 0.66 0.27 0.99 4.40 0.29 0.54 0.50 1.81 8.06 0.52 0.99 
Bulldozer (Rubber 
Tire) Diesel 300 

0.59 
3 - 2 - - 2 - 1 1 - 3 30,000 g/hp-hr 0.22 2.10 5.78 0.27 0.66 0.69 6.70 18.46 0.87 2.10 1.27 12.28 33.84 1.59 3.84 

Backhoe/Loader/Trenc
her Diesel 150 

0.21 
1 - 4 - - 8 - 2 2 - 1 79,500 g/hp-hr 0.79 2.34 6.29 0.64 0.76 1.19 3.52 9.47 0.97 1.15 2.18 6.46 17.36 1.77 2.11 

Crane (10-20 tone) Diesel 300 0.21 - - 2 1 - 4 1 2 2 1 - 50,750 g/hp-hr 0.21 1.37 6.09 0.21 0.65 0.40 2.64 11.70 0.41 1.25 0.73 4.83 21.45 0.75 2.29 
Crane (75 ton) Diesel 400 0.21 - - - - - - - 1 - - - 3,500 g/hp-hr 0.21 1.37 6.09 0.21 0.65 0.04 0.24 1.08 0.04 0.11 0.07 0.44 1.97 0.07 0.21 
Drill Rig Diesel 300 0.59 - 1 - - - - 1 4 - - - 20,000 g/hp-hr 0.21 1.37 6.09 0.21 0.65 0.44 2.92 12.95 0.46 1.38 0.80 5.35 23.75 0.84 2.54 
Generator Diesel 200 0.43 - - - 1 - - - 1 1 - - 7,250 g/hp-hr 0.28 0.79 5.64 0.28 0.65 0.11 0.29 2.12 0.10 0.24 0.20 0.54 3.88 0.19 0.45 
Grader Diesel 125 0.59 1 - 1 - - 1 - - - - 1 11,500 g/hp-hr 0.36 1.39 5.43 0.39 0.66 0.18 0.71 2.77 0.20 0.33 0.34 1.30 5.08 0.37 0.61 
Roller/Compactor Diesel 150 0.59 1 - - - - - - - - - - 250 g/hp-hr 0.36 1.39 5.43 0.39 0.66 0.00 0.02 0.07 0.01 0.01 0.01 0.03 0.13 0.01 0.02 
Semi-tractor/Trailer Diesel 350 0.59 - - 2 2 1 4 - 2 2 1 - 56,500 g/hp-hr 0.22 2.10 5.78 0.27 0.66 1.52 14.72 40.56 1.90 4.60 2.78 26.99 74.36 3.48 8.44 
Welding Machine Diesel 200 0.21 - - - 4 - 4 2 6 1 - - 50,000 g/hp-hr 0.65 2.02 6.21 0.57 0.77 0.82 2.55 7.84 0.72 0.97 1.50 4.67 14.37 1.33 1.77 
Portable Rock 
Crushing Plant 
Generator 

Diesel 200 0.43 - - - - - 1 - - - - - 5,500 g/hp-hr 0.28 0.79 5.64 0.28 0.65 0.94 2.51 11.63 0.83 0.79 0.18 0.51 3.68 0.18 0.42 

Portable Concrete 
Batch Plant Generator Diesel 200 0.43   - - - - - 1 - - - 3,500 g/hp-hr 0.28 0.79 5.64 0.28 0.65 0.06 0.18 1.28 0.06 0.15 0.12 0.33 2.34 0.12 0.27 

Vehicle / Equipment Fuel Avg. Engine 
Power (hp) - Quantity of Gasoline Powered Vehicles Miles/yr (5) 

Unit of 
Emission 
Factors 

VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 VOC CO NOx PM10 SO2 

Pickup/Crewcab Truck Gasoline 200 - 30 46,800 g/mile 3.15 30.21 2.2 0.098 0.113 4.87 46.74 3.40 0.15 0.17 8.94 85.69 6.24 0.28 0.32 
Total Emissions  15 98 186 11 21 26 175 324 18 37 

SOURCE:  Appendix A-2 Typical Well Field and Pipeline Construction, Operation, and Maintenance; URS Corporation 2006 
NOTES: VOC = volatile organic compounds 
 CO = carbon monoxide 

NOx = nitrogen oxides 
PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 
SO2 = sulfur dioxide 
g/hp-hr = grain per horsepower-hour 
1 Load Factor values were obtained from USEPA’s Newest Draft Nonroad Emission Inventory Model, which can be found at www.epa.gov/otaq/models/nonrdmdl/nr-eiip4.wpd 
2 Emission factors for off-highway diesel fueled vehicle/equipment were calculated following the method outlined in the USEPA report “Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling-Compression-Ignition,” USEPA 420-P-04-009, April 
2004. For all vehicles and equipment, Tier 1 emission factors were used. 
3 Emission factors for pickup trucks and crew cab were obtained from MOBILE5 run based on national averaged fleet conditions, at a speed of 15 miles per hour and an ambient temperature of 60oF.  
4 Annual emissions for all diesel-fueled vehicle/equipment were calculated based on average engine horsepower for each type of vehicle/equipment, and an operating schedule of 3,000 hours/year. 
5 Annul emissions for pickup trucks and crew cab were calculated based on a traveling distance of 150 miles/day and an operating schedule of 6 days/week and 52 weeks/year. 
6 Total emissions from pipeline construction are based on worst-case scenario of the 11,600 af/yr alternative. 
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Table 4-23 PM10 Emissions from Portable Concrete Batch Plant 1 

Source 2 
Throughput 
Rate 3 (TPH) 

Hours 
Operated 

(hr/yr) 

Emission 
Factor 

(lb/ton/unit) 

Maximum 
Annual 

Emissions 
(TPY) 

Total 
Construction 

Emissions 
(tons) 

Batch drop operations – 
aggregate 

1,499 3,000 0.00016 0.360 0.660 

Batch drop operations – sand 1,499 3,000 0.00004 0.090 0.165 
Aggregate transfer to feed 
hopper 

1,499 3,000 0.00016 0.360 0.660 

Sand transfer to feed hopper 1,499 3,000 0.00004 0.090 0.165 
Aggregate transfer to elevated 
bins 

1,499 3,000 0.00016 0.0360 0.660 

Sand transfer to elevated bins 1,499 3,000 0.00004 0.090 0.165 
Aggregate transfer to weigh 
hoppers 

1,499 3,000 0.00016 0.360 0.660 

Sand transfer to weigh 
hoppers 

1,499 3,000 0.00004 0.090 0.165 

Cement transfer to silo 1,499 3,000 0.00005 0.112 0.206 
Cement transfer to weigh 
hopper 

1,499 3,000 0.001 2.248 4.122 

Mixer loading – truck mix 1,499 3,000 0.0073 16.413 30.091 
Mixer loading – central mix 1,499 3,000 0.00061 1.372 2.514 
Conveyor transfer points 
(aggregate) 

1,499 3,000 0.000022 0.049 0.091 

Conveyor transfer points 
(sand) 

1,499 3,000 0.000017 0.038 0.070 

Screening 1,499 3,000 0.00035 0.787 1.443 
Fine screening 1,499 3,000 0.001 2.248 4.122 
TOTAL 25.07 45.96 

SOURCE: Appendix A-2 Typical Well Field and Pipeline Construction, Operation, and Maintenance 2006; URS 
Corporation 2006 

NOTES: PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 
  hr/yr = hours per year 
  lb/ton/unit = pound per ton per unit 
  TPH = ton per hour 
  TPY = ton per year 

1PM10 Emissions from Portable Concrete Batch Plant are based on ADEQ Annual Air Emissions Inventory 
Questionnaire For Facilities Permitted to Operate a Concrete Batch Plant 

2 Fugitive Emissions from Haul Roads and Storage Piles as well as Truck Unloading Emissions have 
already been accounted for in Table 4-19: Particulate Matter Emissions Associated with Construction of 
Coal-Slurry and Water-Supply Pipelines (Alternative A only). 

3 Concrete throughput rate was estimated based on 1,278 yds3 of concrete (density 150 lb/ft3) of needed to 
complete the project over the span of 14 months. 
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Table 4-24 Annual Emissions From Construction of Water-Supply Pipeline (Alternative A) 

Emissions PM10 (tons) VOC (tons) CO (tons) NOX (tons) SO2 (tons) 
Equipment/Vehicle 
combustion 1 11 15 98 186 21 

Portable rock crushing 
plant 2 0.07 - - - - 

Portable concrete 
batch plant 3 25 - - - - 

Earth-moving 4 75 - - - - 
TOTAL 111 15 98 186 21 
SOURCE: URS Corporation 2006 
NOTES: VOC = volatile organic compounds 
 CO = carbon monoxide 
 NOx = nitrogen oxides 
 PM10 = particulate matter with aerodynamic diameter less than or equal to 10 micrometers 
 SO2 = sulfur dioxide 
 1 Equipment/Vehicle combustion emissions includes water-supply pipeline total construction emissions 

from Tables 4-12. 
 2 Portable rock crushing plant emissions are from Table 4-22. 
 3 Portable concrete batch plant emissions are from Table 4-23. 
 4 Earth-moving emissions are project total controlled PM10 emissions from Table 4-19. 

4.6.3.3 Total Air Quality Impacts of Alternative A 

Table 4-25 provides a summary for Alternative A of the maximum annual PM10 emissions for the mining 
operations and construction of the coal-slurry and water-supply system. Estimates for several years that 
reflect annual project emissions before, during, and after construction of the pipelines are included in this 
table. The timelines in Table 4-25 show that the Kayenta mining operation would continue through 2026; 
water-supply pipeline construction would occur from January 2008 through late 2009 (22 months); coal-
slurry pipeline construction would occur from January 2008 through July 2009 (19 months); and Black 
Mesa with the coal-washing plant would operate 2010 through 2026. 

Table 4-25 Maximum Annual Controlled PM10 Emissions During and After Pipeline 
Construction (Alternative A) 

Maximum Annual Emissions (tons/year) Source 20061 20071 20081 20091 2010-20262 
Black Mesa and Kayenta 
mining operations3 1,699 1,699 1,699 1,699 1,843 

Coal-slurry pipeline 0 0 140 70 0 
C aquifer water-supply 
system4 0 0 111 63 0 

Increase over existing 
conditions 0 0 251 133 144 

SOURCE: Calculated from Tables 4-17 and 4-18 data, and Peabody Western Coal Company 2005 
NOTES:  PM10 = particulate matter with aerodynamic diameters less than or equal to 10 micrometers. 

1 Assumes baseline emissions for Black Mesa Mine. 
2 Assumes Black Mesa mining operation production is 6.35 million tons per year with wash plant after 

2009.  
3 The projected worst case emissions for 2006 were used for years 2006 through 2009; the 2010 to 

2026 emissions are the worst case year during that period, which was 2023. 
4 The water-supply pipeline western route alternative has the highest predicted emissions. 
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The worst-case increase in PM10 emission rates from the project is 251 tons per year and occurs during 
2008, when both the water-supply and coal-slurry pipelines are under construction. This increase 
represents approximately 4.4 percent of total regional point source PM10 emissions (projected Black Mesa 
Complex baseline emissions and other background sources). As described in Chapter 3, the highest 
annual average ambient concentration of PM10 recorded between 2003 and 2005 by the monitors at the 
Black Mesa Complex was 37.7 µg/m3 (refer to Table 3-11), which is 75.4 percent of the NAAQS value of 
50 µg/m3. Therefore, a temporary 4.4 percent increase in regional emissions would not be anticipated to 
cause an exceedance of the NAAQS. Consequently, the air quality impacts associated with Alternative A 
are considered minor.  

New Source Review of new and modified facilities in areas with acceptable air quality evaluates the 
facilities’ ability to comply with the NAAQS and the PSD increments. As described in Section 3.6, an 
“attainment” area is a geographic area in which existing levels of air quality have been designated by 
USEPA as meeting the NAAQS. An area is designated as “unclassified” if the Agency lacks sufficient air 
monitoring data to assign either an ‘attainment’ or ‘non-attainment’ designation to that area. The areas 
surrounding the Black Mesa Complex and the pipeline routes are designated as either attainment or 
unclassified. 

4.6.3.3.1 Assessment of NAAQS Conformance 

Excavation activities during pipeline construction have the potential to create transient concentrations that 
may exceed the NAAQS in a limited area. However, the ambient impacts of such transient emissions are 
difficult to model with accuracy. Mitigation measures for Alternative A would include application of 
water to vehicle traffic routes and excavation zones, avoidance of excavation during adverse wind 
conditions, use of gravel on heavier-use roadways, and limitations on vehicle speed on unpaved areas. 
Combinations of these measures would be used to fit local conditions. Even with such measures, it is 
possible that the PM10 standard for 24-hour averaging periods may be exceeded close to excavation areas 
during periods of construction activity. These localized exceedances would not continue once the activity 
in a specific area is completed for that day.  

The estimated emissions of PM10 and other pollutants for the entire scope of pipeline construction 
activities are tabulated in Section 4.6.3.2. Only a small fraction of these emissions would affect any given 
location along the pipeline route during a single day. It is the daily emissions that more realistically reflect 
the PM10 emission level that could affect NAAQS compliance on a localized basis.  

A refined dispersion modeling analysis was performed to characterize the effects of operation of the 
Black Mesa Complex with the proposed coal-washing plant (McVehil-Monnett Associates, Inc. 2006). 
This analysis used the Industrial Source Complex (ISC3) refined model, and one complete year of 
representative, on-site meteorological data. Emissions inventories for PM10 and NOx were developed 
using emission factors endorsed by the Wyoming Department of Environmental Quality (WDEQ). Three 
worst case years were identified based on total Black Mesa Complex emissions and proximity to mine 
boundaries. Receptor points were positioned along the permit boundary of the Black Mesa Complex, at 
key cultural resource locations, and at residences that are assumed to remain occupied during the life-of-
mine operations. Details on the emissions inventory development and modeling methodology are 
provided in the Air Quality Technical Support Document for the Black Mesa Project Draft EIS (McVehil-
Monnett Associates, Inc. 2006). 

Background concentrations, that were combined with predicted mining activity contributions, were based 
on several years of ambient PM10 data from two monitors at locations that are relatively unaffected by 
man-made emissions (monitors 3R and 12, from Tables 3-11 and 3-12). Based on the ambient monitoring 
data described in Section 3.6.1, a background PM10 concentration of 13.0 µg/m3 was determined for both 
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24-hour and annual averaging times. Based on accepted guidance from ADEQ for rural areas of the State, 
a background NO2 concentration of 2.1 µg/m3 was used for the annual NO2 assessment.  

The ISC3 model uses a conservative methodology to estimate particulate depositions. The model is not 
sophisticated enough to accurately deposit particulate emissions or to determine the true wind direction. 
Therefore, results are expected to overestimate the impacts that would be calculated by more 
sophisticated methods. 

The results of the refined model assessment of NAAQS conformance for Black Mesa Complex activities 
are summarized in Table 4-26. The maximum predicted ambient concentrations at any location along the 
Black Mesa Complex boundary are equal to the sum of the predicted contribution from mine sources, plus 
the conservative background concentrations for the area. The highest predicted boundary receptor 
concentrations for any modeled day at all receptors are below the NAAQS. Mining activities are ground-
level emission sources, and the particulate emissions are not transported far from the source. 
Consequently, the predicted particulate concentrations have been shown to decrease substantially at 
relatively short distances outside the Black Mesa Complex boundary. Since the maximum predicted 
boundary concentrations are below the NAAQS, the concentrations at locations outside the boundary also 
would be less than the NAAQS.  

Table 4-26 Assessment of NAAQS Conformance for Black Mesa Complex 

Predicted Maximum Black Mesa 
Complex Contribution for 

Analyzed Years (µg/m3) 

Predicted Total Concentration for 
Analyzed Years Including 

Estimated Background (µg/m3) 
Pollutant and 

Averaging Time 
20061 2022 2023 20061 2022 2023 

NAAQS 
(µg/m3) 

PM10; 24-hour  85.7 84.0 101.9 98.7 97.0 114.9 150 
PM10; Annual 28.2 33.7 35.9 41.2 46.7 48.9 50 
NO2; Annual 10.6 18.2 18.9 12.7 20.3 21.0 100 
SOURCE: McVehil-Monnett Associates, Inc. 2006 
NOTE: 1 Based on worst-case projection for the Black Mesa Complex  

 

Table 4-27 shows that predicted concentrations of PM10 and NO2 from the NAAQS modeling assessment 
are below significant impact levels at Navajo National Monument (10 miles northwest of the Black Mesa 
Complex) and the Monument Valley Visitor Center (31 miles north-northeast of the Black Mesa 
Complex), which are the nearest sensitive Class II areas. Moreover, this dispersion analysis showed that 
ambient concentration contributions at or above significance levels from mining activities would not 
occur at any sensitive receptors or existing, major stationary sources. 

Table 4-27 Assessment of Impacts From Black Mesa Complex on Local Sensitive Receptors 

PM10 Annual Impact (µg/m3) 
Significance Level = 1 µg/m3 

NO2 Annual Impact (µg/m3) 
Significance Level = 1 µg/m3 Receptor 

20061 2022 2023 20061 2022 2023 
Navajo National Monument 0.41 0.40 0.39 0.13 0.13 0.15 
Monument Valley Visitor Center 0.29 0.29 0.29 0.08 0.12 0.12 
SOURCE: McVehil-Monnett Associates, Inc. 2006 
NOTE: 1 Based on worst-case projection for the Black Mesa Complex 
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The results in Table 4-26 and Table 4-27 should be interpreted while recognizing the tendency of the 
ISC3 model to predict significantly greater PM10 concentrations than normally observed. To better 
represent certain ground level sources, USEPA revised and re-evaluated the ISC3 Model only to find that 
“[i]n spite of the improved performance of the ISC3 model, the model significantly over predicts (as 
defined by the protocol) for PM10 but not for TSP” (see USEPA, December, 1995. Modeling Fugitive 
Dust Impacts from Surface Mining Operations – Phase III, “Evaluating Model Performance”, EPA-
454/R-96-002,33). Conclusions based on the predicted PM10 concentrations shown in Tables 4-17 and 4-
18 should account for this documented tendency of the ISC3 model to significantly over predict PM10 
impacts from surface coal mines. 

4.6.3.3.2 Assessment of PSD Increment Consumption 

The PSD increments are maximum allowable increases in ambient pollutant concentrations above a 
baseline level (set as the minor source baseline date) for specified averaging times. As each new source is 
permitted within a defined region, the amount of available increment is reduced, or “consumed,” because 
of the predicted changes in ambient concentrations due to the new source(s). Consumption of increment 
for a given pollutant and averaging time, at a given locale, is equal to the predicted ambient 
concentrations from operation of currently permitted sources, less the concentrations that would have 
occurred due to operation of the roster of emission sources present at the minor source baseline date. The 
PSD increments for Class I and Class II areas are provided in Table 4-28.  

Table 4-28 Class I and Class II Increments and Significance Thresholds  
Applicable to PSD Permitting Projects 

PSD Significance Thresholds 
(µg/m3) 

PSD Increment 
(µg/m3) Pollutant 

24-Hour 
Average 

Annual 
Average 

24-Hour 
Average 

Annual 
Average 

PM10 Class II 5 1 30 17 
PM10 Class I 5 1 8 4 
NO2 Class II NA 1 NA 25 
NO2 Class I NA 1 NA 2.5 

SOURCE: McVehil-Monnett Associates, Inc. 2006 

The proposed physical and operational changes at the Black Mesa Complex would not result in net 
increases of air pollutant emissions of sufficient magnitude to trigger a PSD permitting requirement. 
Furthermore, with respect to permitted point source emissions only (excluding area and mobile sources) 
at the Black Mesa mining operations, the changes would result in a net decrease in emissions. 
Nevertheless, an assessment of PSD Increment consumption in Class I areas resulting from these changes 
was carried out, based on the refined dispersion modeling performed for the life of the mine (McVehil-
Monnett Associates, Inc. 2006; Peabody 2005a, 2005b). For purposes of this EIS, comparison of the PSD 
significance thresholds with the predicted off-property concentrations of NO2 and PM10 resulting from the 
continued operation of the Black Mesa Complex was employed as an indicator of the consumption of 
increment in regional Class I areas. 

The predicted distances to annual concentrations (due to mining activities) less than or equal to the PSD 
significance levels were quantified. This simulation was used to identify the maximum distance from the 
Black Mesa Complex boundary that increases in PM10 and NO2 concentration were predicted to be above 
the PSD significance levels. The assessment was based on estimated emissions of PM10 and NOX at a 
level corresponding to the three worst-case years used in the dispersion modeling conducted by McVehil-
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Monnett Associates. Receptor points in the model were positioned in an array extending outward from the 
Black Mesa Complex.  

The footprint, or “isopleth,” of the area where concentrations were predicted above the PSD significance 
levels for annual averaging times are illustrated in Map 4-3 and Map 4-4, which are extracted from the 
Air Quality Technical Support Document for the Black Mesa Project Draft EIS (McVehil-Monnett 
Associates, Inc. 2006). The predicted extent of significant concentrations appears to extend farther to the 
south of the Black Mesa Complex, compared to other directions due to modeled wind patterns. In the case 
of PM10, concentrations above 1 µg/m3 can be predicted to occur as far as approximately 60 miles to the 
south. For NO2, Map 4-4 shows that the maximum distance for the predicted occurrence of concentrations 
above 1 µg/m3 is approximately 24 miles to the south. In other directions, the significance thresholds 
barely are exceeded outside the Black Mesa Complex boundaries. 

The modeling results predict that air quality impacts would not extend toward the closest sensitive areas. 
The Navajo National Monument and the Monument Valley areas are sensitive Class II areas located to the 
northwest and north-northeast, respectively, from the Black Mesa Complex. In these directions, even the 
very low significance threshold concentrations are predicted to not be exceeded beyond the boundary of 
the Black Mesa Complex. 

Even in the southern direction, the maximum distances to significant concentration levels under the 
worst-case conditions are small in comparison to the distances from the Black Mesa Complex to other 
sources in the region and to Class I areas. The closest Class I area in a southerly direction from the Black 
Mesa Complex is the Petrified Forest National Park, which is 87 miles distant. This analysis predicts that 
the concentrations of PM10 and NO2 emissions from operations at the Black Mesa Complex would be 
insignificant within the boundaries of any Class I Areas or Class II sensitive areas, and the annual PM10 
and NO2 increments would be protected within the boundaries of those Class I Areas and sensitive 
Class II Areas.  

With respect to Class II increment consumption around the Black Mesa Complex, a different method of 
analysis was employed. Emissions of PM10 and NO2 from mining operations were separated into 
reasonable estimates of baseline emissions (those that were occurring just prior to the minor source 
baseline dates), and those that consume increment by virtue of occurring after the minor source baseline 
dates. The PM minor source baseline date was established in this area on October 31, 1977, while the 
NO2 minor source baseline date was established on August 15, 1990.  

Production levels and mine plans at the Black Mesa Complex have changed very little over the life of the 
mine to date. It is reasonable to assume that current emissions are a good estimate of the emissions that 
were occurring just prior to the minor source baseline date. However, a conservative evaluation would be 
based on the assumption that only 75 percent of current emissions existed on the minor source baseline 
dates. It follows that 75 percent of the predicted concentrations from the dispersion model are 
representative of the concentrations that would have existed at the property boundary just prior to the 
minor source baseline dates. These baseline emissions do not consume the increment.  

From Table 4-26, the highest predicted annual PM10 concentration at the Black Mesa Complex property 
boundary, without background concentrations, would be 35.9 µg/m3 in 2023. This concentration 
represents emissions from both the Black Mesa and Kayenta operations. Based on the assumptions above, 
75 percent of this concentration would be considered in the baseline and not increment-consuming. 
Therefore, 25 percent, or 9 ug/m3 would count toward the increment. This value falls well below the 
annual PM10 increment for Class II areas (17 µg/m3).  
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Using this conservative approach, it also can be seen that the 24-hour Class II PM10 increment and the 
Class II annual NO2 increment would be protected. Therefore, it can be concluded that Class II PSD 
increments will be protected in the vicinity of the Black Mesa Complex. 

4.6.3.3.3 Assessment of Visibility Impacts in Class I and Sensitive Class II Areas 

Class I areas are defined as those areas of the Nation that are of special natural, scenic, recreational, or 
historic interest to the public. The quality of scenic vistas is protected by PSD regulations that require 
applicants to assess the potential for visibility impairment in “mandatory” Class I areas identified within 
the regulations. Section 3.6.5 provides a summary of the existing visibility conditions, quantified as the 
standard visual range, from monitoring data at mandatory Class I areas near the study area. There are no 
mandatory Class I areas closer than 60 miles from the Black Mesa Complex; the closest being the eastern 
boundary of Grand Canyon National Park, which is approximately 74 miles distant to the west-southwest. 
Two nearby tribal areas, Navajo National Monument, which is generally northwest and about 10 miles 
distant, and the Monument Valley Visitor Center, which is approximately 31 miles to the north-northeast, 
were determined to be areas in which visibility also would be considered an important AQRV. Therefore, 
visibility impacts on these two areas also were assessed. 

Assessment of visibility impacts is required for PSD permitting when mandatory Class I areas are within 
60 miles of the project area. In addition, similar assessments usually are required by land managers for 
sensitive tribal lands and Class II wilderness areas. The project alternatives do not trigger PSD permitting. 
However, for purposes of this EIS, this section provides a qualitative evaluation of the potential for 
visible plume impacts provided for four mandatory Class I areas (Grand Canyon, Mesa Verde, Bryce 
Canyon, and Petrified Forest National Parks)1 and the two sensitive tribal Class II areas closest to the 
Black Mesa Complex.  

Pipeline construction activities have the potential to create transient, relatively high concentrations of 
some pollutants within a limited area in the immediate vicinity of the construction site. The distances 
from the pipeline routes to mandatory Class I areas and sensitive tribal lands suggest that transport of 
these short-term construction emissions and the ability for a viewer to see a visible plume would be 
negligible. Mitigation measures for the Black Mesa Complex and the two pipelines are discussed in 
Section 4.19; these would reduce further the potential for visible plumes at mandatory Class I or sensitive 
areas from either pipeline construction or continuing mine activities. The estimated emissions of PM and 
PM10 and other pollutants for pipeline construction activities are tabulated in Section 4.6.3.2.  

For purposes of this EIS, the potential for air quality effects in the form of visible plumes at mandatory 
Class I areas was assessed for the continued operation of the Black Mesa Complex and proposed coal-
washing facility. Emissions considered as potential sources of visible plumes from the Black Mesa 

                                                      

1 These four Class I areas do not represent the four closest to the Black Mesa Complex or to the air quality study 
area for this EIS; rather, they are the closest mandatory Class I areas for which visibility data from IMPROVE 
monitoring stations are available. Peabody Energy’s consultant, McVehil-Monnett & Associates, chose these four 
areas for analysis, pursuant to their work on the Air Quality Technical Support Document (McVehil-Monnett 2006). 
The Capitol Reef National Park is located approximately 38 miles north-northwest of the study area (where the 
study area boundary crosses the Arizona-Utah state line near the boundaries between Coconino and Navajo Counties 
in Arizona), and approximately 75 miles north-northwest of the Black Mesa Complex. Canyonlands National Park is 
approximately 68 miles north-northeast of the study area (where the study area boundary crosses U.S. 163 crosses at 
Arizona-Utah state line) and approximately 100 miles north-northeast of the Black Mesa Complex. IMPROVE 
visibility data were unavailable for the Capitol Reef and Canyonlands National Parks.  
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Complex are low-level releases of fugitive dust and gaseous (e.g., NOx) emissions from vehicle tailpipes 
and blasting. These emissions do not emanate from a single location, rather, emissions from the Black 
Mesa Complex are distributed nonhomogeneously throughout eight mine areas and four preparation areas 
covering approximately 2 to 5 square miles (depending on the year) across a mine site encompassing 
nearly 100 square miles. 

The assessment of visible plumes from ground-level area emission sources, such as mining activities, is 
not suitably addressed by conventional dispersion modeling tools. The USEPA has developed a 
simplified and conservative screening tool (VISCREEN) for plume visibility assessments. However, this 
tool was designed to evaluate impacts from single, elevated point sources. As a result, no appropriate 
screening level assessment approach exists for the type and distribution of sources found at the Black 
Mesa Complex. Mining activities tend to release larger-sized particles that are deposited to the ground a 
short distance from the source.  

Consequently, it is more meaningful to review the meteorological and topographic influences that could 
affect the visibility of plumes from the Black Mesa Complex. These considerations are evaluated as 
follows for each of the areas of interest. 

Grand Canyon, Mesa Verde and Bryce Canyon National Parks. For these distant mandatory Class I areas 
the prevailing local wind pattern near the Black Mesa Complex and elevation differences indicate that 
plumes would not be visible. As described in Peabody’s Technical Support Document, the winds near the 
Black Mesa Complex are predominantly from the north, which would tend to prevent transport of a 
visible plume toward the east, north, or west. The elevations of intervening plateaus to the west and 
southwest of the Black Mesa Complex generally 6,000 feet above MSL, but the terrain slopes down to 
4,000 feet above MSL or less closely to the eastern boundary of the Grand Canyon National Park 
(46 miles west of the Black Mesa Complex). The more-distant Bryce Canyon National Park, (150 miles 
northwest of the Black Mesa Complex), is on the gradual plateau upslope on the opposite side of the 
Colorado River valley, at an elevation of nearly 7,500 feet above MSL. Near Mesa Verde, (120 miles 
northeast of the Black Mesa Complex), the elevation increases dramatically just to the west of the park, 
creating a topographic barrier. 

Petrified Forest National Park. This mandatory Class I area is 87 miles south-southeast of the Black 
Mesa Complex. Although the local winds would tend to transport a plume in this direction, the distance to 
the park and the elevations of intervening plateaus indicate that a visible plume would be unlikely. 
Several plateaus to the south of the Black Mesa Complex are above 6,000 feet above MSL, compared to 
the prevailing park elevations at about 5,500 feet above MSL or below.  

Navajo National Monument and Monument Valley. These two sensitive Class II areas are 10 miles 
northwest and 31 miles north-northeast of the Black Mesa Complex. The prevailing local winds would 
tend to prevent transport of a visible plume in the direction of these sensitive areas.  

4.6.4 Alternatives B and C  

There are no emission increases associated with Alternative B or Alternative C.  

4.6.5 Fugitive Dust and Health-Related Issues 

During scoping, a concern was raised about asthma and black lung. 

Asthma is a disease that affects the breathing passages (bronchi) of the lungs. Asthma is caused by 
chronic inflammation of these passages. Consequently, bronchioles of persons with asthma are highly 
sensitive to various internal and external “triggers.” An asthma attack is a reaction to a trigger, much like 
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an allergic reaction. When an asthma attack is triggered, the bronchioles swell and fill with mucus, 
narrowing the airway. Sometimes, muscles within the breathing passages contract, further narrowing the 
airway. This narrowing makes it difficult for air to be breathed out (exhaled) from the lungs. 

The exact causes of asthma are not known. What all people with asthma have in common is chronic 
airway inflammation and excessive airway sensitivity to various triggers. Some people are born with the 
tendency to have asthma, others are not. Scientists are trying to identify the genes that cause this 
tendency. Each person with asthma has his or her own unique set of triggers. Common triggers among 
sensitive persons include exposure to tobacco and wood smoke, inhaling airway irritants such as perfumes 
and cleaning products, exposure to allergens such as molds and animal dander, exposure to cold, dry 
weather, an upper respiratory infection such as a cold, emotional stress, stomach acid reflux disease, and 
sulfites (an additive to some foods and wine) (Merck Research Laboratories 2005a). 

Based on the foregoing, it is difficult to establish, scientifically, a direct link between air pollution sources 
and elevated incidence of asthma in a local population. The best indicator available to assess air pollutant 
concentrations is the NAAQS established by the USEPA to protect human health and welfare. The 
ambient PM10 concentrations monitored in the area surrounding the Black Mesa Complex (refer to 
Section 3.6.1) comply with the long-term (chronic exposure) NAAQS. 

Black lung is the disease caused by prolonged inhaling of coal-mine dust in proximity to the source. Only 
the smallest dust particles make it past the nose, mouth, and throat to the aveoli, or air sacs, deep in the 
lungs. The aveoli, located at the ends of the bronchioli, are responsible for exchanging gases with the 
blood. Macrophages, a type of blood cell, collect foreign particles and carry them to where they can be 
expelled (coughed out or swallowed). If too much fine dust is inhaled over an extended period of time, 
some particles and dust-laden macrophages collect permanently in the lungs. The aveoli walls become 
weakened and less elastic after years of cleaning out dust deposits, which leads to emphysema. Lung 
tissue and blood vessels on the lungs may become scarred by the dust particles, which reduces the amount 
of oxygen that the lungs can transfer into the blood stream, obstructing airflow, and causing chronic 
bronchitis (Merck Research Laboratories 2005b; U.S. Department of Labor, Mine Safety and Health 
Administration [MSHA] 2005b; The Courier-Journal 2005). 

Black lung is prevented by adequately suppressing coal dust at the work site. Enforcement of maximum 
permitted dust levels in occupational settings is a preventive measure used to minimize exposure to coal 
dust. In 1969, standards for coal dust and other safety measures were first set when Congress passed the 
Federal Coal Mine Safety and Health Act, which set dust levels per meter of air and established the 
MSHA within the Department of Labor to monitor safety and health levels of mines. MSHA mandates a 
program to ensure worker safety. This includes proper safety gear, use of respirators where warranted, 
maintaining a dust-suppression system, and conducting ongoing worker training including a mandatory 8-
hour annual refresher course. MSHA also conducts a periodic dust-sampling program where workers are 
provided with a monitor to wear during their shifts. The samples are analyzed to ensure that workers are 
being protected. The ambient PM10 concentrations monitored in the area of the Black Mesa Complex 
indicate that the public is not exposed to short-term (24 hours) or chronic (annual) concentrations at levels 
that present a risk of black lung. 

The Black Mesa Complex has an extensive fugitive dust suppression program. Respirators are mandatory 
for workers in certain areas, which include drillers, mobile equipment operators, welders, and workers at 
the coal-preparation facilities. Protective mechanisms include pressurized cabs on vehicles and heavy 
equipment that have air-conditioning systems that filter the air and keep dust from coming into the cab. 
Cabs are sealed around the doors and windows. Drills have dust skirts and dust-controlling devices 
(Dunfee 2006). 
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4.6.6 Acid-Deposition Effects Due to Mining Activities 

A potential issue that was identified during the scoping comment phase of this EIS was the possibility that 
emissions from diesel-engine driven vehicles and mining equipment at the Black Mesa Complex, or along 
the pipeline route during construction, could cause acid-deposition impacts. Engine tailpipe emissions do 
contain relatively small concentrations, (on the order of 10 to 100 ppm) of NOX and SO2, which are 
precursors of acid deposition. However, consideration of the physical and chemical processes for acid 
deposition support the conclusion that this phenomenon would not result from engine emissions.  

Two processes must occur to form “acid rain.” First, concentrations of NOX and SO2 from an emission 
source are converted in the atmosphere to soluble chemical forms. Second, the acidic reaction products 
must be transported at a sufficiently high elevation to be absorbed in rain droplets. The dispersion of 
engine exhaust plumes, in contrast, do not create the conditions that can result in acid deposition. Tailpipe 
exhaust streams are expelled at high velocity, which promotes rapid dispersion close to the ground. Both 
the effects of surface wind currents, and the movement of the vehicles, promote rapid dispersal of the 
exhaust within relatively few meters of the exhaust point. Consequently, the conversion of NOX and SO2 
to a soluble form is impaired. Even if the reactions could occur, vehicle exhausts cannot be transported to 
sufficiently high elevation to be absorbed in rain droplets.  

A quantitative, screening-level assessment of acid deposition due to Black Mesa mining operations at the 
closest mandatory Class I areas resulting from the Black Mesa Complex was performed for purposes of 
the EIS. The nitrogen deposition rate was estimated from annual average concentrations based on a 
technique presented in IWAQM (Interagency Working Group on Air Quality Models, USEPA, December 
1998).  

Table 4-29 presents the calculated dry deposition of HNO3, which serves as an indicator of the potential 
for deposition effects at each of the closest Class I areas. Significance criteria recommended by the Forest 
Service for terrestrial sulfur and nitrogen atmospheric deposition consist of an acceptable range of 3 to 
5 kilogram per hectare per year (kg/ha-yr) for total nitrogen. Since the Black Mesa Complex is located in 
semi-arid region, the dry deposition estimates shown in Table 4-29 are appropriately compared to the 3 to 
5 kg/ha-yr range for total nitrogen. The maximum estimated dry deposition of nitrogen for three modeled 
years (2006, 2022, and 2023) ranges from 0.10 (2022 and 2023) kg/ha-yr at Bryce Canyon National Park 
to 3.74 kg/ha-yr (2022 and 2023) at the Petrified Forest National Park. Therefore, maximum nitrogen 
deposition at each of the four Class I areas are within or below the range of acceptable deposition rates.  

Table 4-29 Acid (HNo3) Deposition Contributions From Black Mesa Complex 
2006 2022 2023 

Class I Areas 

Approx. 
Distance to 

Class I 
Areas (km) 

Maximum 
NO2 Annual 
Concentratio

n (µg/m3) 

Calculated 
Dry 

Deposition of 
HNO3 

(kg/ha-year)1 

Maximum 
NO2 Annual 
Concentratio

n (µg/m3) 

Calculated 
Dry 

Deposition of 
HNO3 

(kg/ha-year)1 

Maximum 
NO2 Annual 
Concentratio

n (µg/m3) 

Calculated 
Dry 

Deposition of 
HNO3 

(kg/ha-year)1 
Petrified 
Forest 
National Park 

145 0.052 1.13 0.173 3.74 0.173 3.74 

Mesa Verde 
National Park 155 0.014 0.30 0.072 1.55 0.072 1.56 

Grand Canyon 
National Park 120 0.050 1.08 0.013 0.28 0.013 0.28 

Bryce Canyon 
National Park 190 0.032 0.70 0.010 0.21 0.010 0.21 

SOURCE: McVehil-Monnett Associates, Inc. 2006 
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4.6.7 Federal Implementation Plan Conformity (Navajo Nation) 

A typical consideration for projects that would have total emissions above major source thresholds is 
conformity with applicable implementation plans for the locale. In general, the conformity assessment 
consists of determining whether the proposed project would cause or contribute to nonattainment of 
NAAQS, and verifying that emissions from the project have been considered in establishing the emission 
inventory in the implementation plan.  

In general, a conformity analysis is usually only performed if the proposed project occurs within a 
designated non-attainment area. Furthermore, a conformity determination is usually not required unless 
the proposed project will emit more than a de minimis (negligible) threshold amount per year established 
for each of the criteria pollutant for which the area has been designated non-attainment. All portions of 
the project location and the air quality study area located within Arizona, including the Navajo Nation, are 
classified as attainment, with respect to the NAAQS (see discussion in Section 4.6.8, below). 

A portion of the study area is encompassed within the Navajo Nation, for which a Federal implementation 
plan exists for certain criteria pollutants. The emissions of the project alternatives have been considered in 
the development of the Federal implementation plan. The operation of the Black Mesa Complex predates 
the development of the Federal implementation plan, and emissions related to this operation would not 
increase by a significant amount for the continued operation of the mines and proposed coal-washing 
facility. Consequently, a complete Federal implementation plan conformity analysis is not warranted for 
the project alternatives.  

4.6.8 State Implementation Plan Conformity (Arizona, California and Nevada) 

A small portion of the proposed project (terminus of the coal slurry pipeline at Mohave Generating 
Station) is located within Clark County, Nevada, which is classified as a nonattainment area for the 
8-hour ozone NAAQS. Emissions of ozone precursor compounds (NOx and VOC) would only occur as a 
result of temporary vehicle and equipment operations in a relatively small area and are not anticipated to 
exceed the de minimis threshold of 100 tons per year. Therefore, there is no requirement to conduct a 
conformity analysis for the Clark County ozone nonattainment area. 

Although the proposed project activity does not extend into California, a small portion of the 31-mile 
study area extends into the San Bernardino PM10 nonattainment area. As discussed previously, fugitive 
dust emissions from earth-moving activity are emitted at ground level, tend to consist of coarser particles 
and do not migrate a significant distance from the source. Therefore, no particulate emissions would be 
expected to occur within this nonattainment area and no conformity analysis is required. 

As stated previously, none of the portions of the study area in Arizona are classified as nonattainment for 
any NAAQS pollutant. Therefore, there is no requirement to conduct a conformity analysis for the portion 
of the study area within Arizona. 

4.7 VEGETATION 

The analysis includes a description of effects on plant community structure and composition in order to 
provide a context for discussing the impacts on vegetation, and also addresses potential impacts on 
riparian and wetland vegetation. The study area for upland vegetation includes areas that would be 
affected directly by ground disturbance, plus a 0.5-mile buffer to address noxious weeds. The region of 
influence for riparian, wetland, and aquatic vegetation includes drainages that may be affected by changes 
in flow or release of sediment, and vegetation that may be affected by localized groundwater withdrawal.  
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Impacts Common to All Alternatives. The primary impact on vegetation would be physical removal of 
plants in construction and mining areas. All areas where vegetation is removed by mining or construction 
would be revegetated. The Black Mesa Complex has a detailed revegetation plan, summarized in 
Appendix A-1. Monitoring of revegetation success is conducted twice a year, and an annual monitoring 
report is produced, such as ESCO Associates and Peabody (2005) for 2004 vegetation monitoring. 
Revegetation plans for the pipelines and well-field facilities have not been developed at this time but 
would be developed in coordination with the appropriate land-managing agencies at the time that the 
construction, operation, and maintenance plans are prepared prior to construction. Revegetation generally 
would consist of establishing grasses and shrubs in impacted areas. In the Black Mesa Complex, most of 
the revegetation species are native, but several non-native grass and forb species are used. Small portions 
of the mine would be planted with piñon, juniper, and other trees. Since one of the goals of mine 
revegetation is improved grazing, much of the Black Mesa Complex revegetation area is likely to be 
maintained in grassland and shrubland over the long-term, while smaller areas would develop by natural 
succession into woodland and shrubland to support wildlife and to provide culturally important plant 
species.  

Natural succession is likely to be quicker along the pipeline rights-of-way because it is narrow and has a 
relatively large edge-to-area ratio. The revegetated surface initially would be dominated by the seeded 
species, other species that become established from seed banks, and weedy opportunistic species, but in 
time generally would have a composition similar to native communities through the process of natural 
succession and dispersal of plants from undisturbed areas. Plants that are adapted to shallow bedrock and 
steep topography are unlikely to re-establish because the construction and ground-surface preparation 
process generally would result in more uniform soils and gentler topography than native conditions. 
Differences between pre-disturbance and post-reclamation plant community composition may persist 
indefinitely where the substrate is substantially different than the predisturbance conditions.  

The consequences of vegetation removal and subsequent revegetation may be short or long term, 
depending on the extent of impact, nature of the affected plant community, and relative success of 
revegetation. Plant communities that are dominated by trees would take longer to reach predisturbance 
conditions than other communities; piñon and juniper trees would take 50 or more years to reach mature 
size, even where they re-establish early in the revegetation period. Loss of mature trees would affect the 
ecological functions and uses of native plant communities. For example, removal of dense woodland 
would be beneficial for livestock forage production and open country birds but detrimental to wildlife 
species adapted to woodland or that use trees for cover, foraging, or nesting. Shrublands typically would 
take less time to re-establish, 10 to 20 years, and grasslands would take the least time, 3 to 5 years under 
good conditions.  

Revegetation and natural succession would likely take longer and to be less successful in areas that have 
limitations such as extreme aridity, soil salinity, poorly developed soils, and highly erosive soils. While 
all of the affected areas have relatively low precipitation, re-establishment of vegetation is expected to be 
most successful at higher elevation areas now covered by plains and Great Basin grassland or 
piñon/juniper woodland. The most difficult areas to reclaim would be the Mohave desertscrub west of the 
Black Mountains on the coal-slurry pipeline, and Great Basin desertscrub at lower elevations on the Hopi 
and Navajo Reservations on the coal-slurry and water-supply pipelines. Special reclamation techniques 
(e.g., soil manipulation, hand seeding) may be needed in these areas.  

Various construction activities have the potential to increase the abundance of existing noxious weeds or 
to introduce new noxious weeds into the project area. These activities include mobilizing and movement 
of construction vehicles, excavation and movement of topsoil, land clearing, and reclamation. Removing 
existing vegetation and disturbing soils would encourage germination of seed already present and allow 
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spread of weeds from airborne seeds. Weeds that are currently established may spread through disturbed 
areas, or new weeds may be introduced and become problematic. After construction, noxious weeds can 
persist or spread. Noxious weeds that establish in construction areas and along rights-of-way may spread 
into adjacent lands, resulting in degradation of habitat quality, and decreased productivity and increased 
management costs for agricultural activities including grazing.  

Additional indirect construction-related impacts could include soil compaction, disruption of microphytic 
crusts, and an increased potential for wind and water erosion of disturbed surfaces. Soil erosion and 
compaction can impede the establishment of new vegetation, reduce vegetative cover and productivity, 
and have long-term effects on vegetation structure and composition in affected areas. The Black Mesa 
Complex has an extensive program of sediment ponds and other practices to control erosion. Erosion- and 
sediment-control practices are described in the soils section.  

There are no known wetlands in the footprint of any of the facilities, and impacts on this resource are not 
discussed further.  

4.7.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.7.1.1 Black Mesa Complex 

Upland Vegetation. Mining operations, from January 1, 2006 into 2026, would result in disturbance of 
13,529 acres of vegetation. The acres of vegetation types that potentially would be affected by mining are 
presented in Table 4-30. 

Table 4-30 Approximate Acres of Vegetation Types Potentially  
Affected by 2006-2026 Mining Operations  

Vegetation Type Total Acres 
Percent of 

Total Acres 
Piñon/juniper woodland 8,564 63.3 
Sagebrush 4,221 31.2 
Saltbush 67 0.5 
Greasewood 5 0.2 
Revegetated land 271 2.0 
Previously disturbed land 379 2.8 
Tamarisk (riparian shrub) 2 0.0 
Total 13,529 100.0 

The short-term effects of mining would be major, due to the amount of native vegetation that would be 
affected. Large areas of piñon/juniper woodlands would be removed and, during reclamation, these areas 
would be converted to a mixture of grasses and shrubs. The vegetation plan includes establishment of 
general purpose rangeland for grazing, key shrubland and woodland habitat areas for wildlife, and cultural 
plant sites (Table F-2 in Appendix F). The standard rangeland seed mix includes some 21 species, 
consisting of cool-season and warm season grasses, forbs, and shrubs. Fifteen of the species are native 
and six are introduced, including two cool-season grass species, one shrub, and three forb species. 
Shrubland and woodland planting areas would be established on selected sites including ponds, 
ridgelines, drainage bottoms, hill slopes, and as islands within reclaimed areas. Vegetation would be 
established in these areas using both planting and seeding and would be designed to favor the 
establishment of trees and shrubs by including grasses and forbs that are compatible with shrubs. 
Development of cultural plant sites would be similar to establishment of key habitat areas, and is intended 
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to develop sites on more mesic aspects and coarse-textured soils similar to native areas supporting 
piñon/juniper and many cultural species.  

With the inclusion of the key habitat areas and cultural plant sites, effects on plant species diversity are 
expected to be minor. The postmining uses of the reclaimed areas would be similar to premining uses, 
including production of forage for grazing, wildlife habitat, and collection of culturally important plants.  

Culturally Important Species. Peabody, in consultation with the Hopi Tribe and Navajo Nation, has 
developed a list of more than 120 culturally important plants at Black Mesa, based on published 
ethnobotanical studies and contacts with medicine men, herbalists, and residents of Black Mesa (refer to 
Table F-2 in Appendix F). Establishment of culturally important plants would focus on about 60 of these 
species that are more common in use, have broad application for a variety of uses, or which were 
identified as particularly important. Peabody has developed an intensive nursery program to produce 
seedlings of these species for planting. Ten of the species in the standard rangeland mix are culturally 
important, and all of the tree and shrub species in the planting program are culturally important. A 
specific cultural plant mix of 10 to 15 species would be seeded in the cultural plant sites, and seedlings 
from the nursery project would be planted in selected sites.  

With the implementation of the proposed mitigation program, impacts on culturally important plant 
species would be moderate in the short term and minor to moderate in the long term. Long-term impacts 
on common species would be considered minor for species that are successfully re-established and 
moderate for those that are difficult to re-establish. No impacts on uncommon or rare culturally important 
species have been identified. It should be noted that the availability of many perennial forbs is limited in 
premining native plant communities due to intensive grazing. Perennial forb cover is no more than 
0.8 percent in the premining sagebrush type and 0.1 percent in piñon/juniper woodland (ESCO Associates 
2003). 

Riparian Vegetation. Riparian vegetation occurs on major drainages within the permit area and 
downstream, and consists mostly of tamarisk (saltcedar). Although tamarisk is an invasive species and 
has a lower habitat value than native species, it can be important for migrating birds (Yong and Finch 
2002). Riparian vegetation is supported primarily by water stored in alluvial aquifers and intermittent 
stream flows that recharge the aquifers. A number of past and present activities have the potential to 
affect riparian habitats within and downstream of the mine permit area, including the construction of 
roads, dams, and sediment ponds. Dams and sediment ponds may affect downstream habitat by reductions 
in surface flow, interception of recharge to alluvial aquifers, and truncation of alluvial aquifers (for dams 
built to bedrock). These in turn may affect stream baseflow, channel characteristics, and spring discharge 
downstream.  

Direct impacts from mining could affect about 2 acres of riparian shrub (tamarisk). Planting of willow 
and cottonwoods at some ponds could replace and improve the lost habitat. Short-term impacts would be 
minor and long-term impacts would be negligible.  

As of January 2002, the total watershed draining to dams and impoundments in the permitted area was 
4.2 square miles in the Dinnebito Watershed and 62.8 square miles in the Moenkopi Watershed (Peabody 
2004). These represent 0.5 and 2.4 percent, respectively, of the total watershed area. The areas affected 
would be increased during the LOM mining to 0.7 and 2.8 percent, respectively, and reduced back to 0.47 
and 2.2 percent after final reclamation. Because the mine area is high in the watershed and receives more 
precipitation than lower elevation areas, the amount of runoff intercepted is estimated to be about 
1.7 percent of the average annual runoff of Dinnebito Wash basin and 6.1 percent of Moenkopi Wash 
basin, for the LOM, and 1.0 and 4.8 percent after final reclamation. For the portions of the watersheds 
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within the mine permit area, a higher proportion of runoff would be intercepted at the mine permit 
boundary—12 percent of Dinnebito Wash and 29 percent of Moenkopi Wash. These reductions in water 
availability could affect several miles of stream channel from the boundary until the next major down-
stream tributary, and could result in local reductions in riparian vegetation. However, monitoring of 
alluvial aquifer levels at the mine has shown negligible effects of impoundments on alluvial water levels. 
Overall effects on riparian vegetation would be negligible.  

Noxious Weeds and Invasive Species. Peabody does not have a written noxious weed management plan, 
but does undertake weed control in revegetation areas and around other facilities. Maintenance and 
management of revegetated areas includes weed management when needed (Peabody 2004a). Weed 
infestations have not been a significant problem to date, and no weed infestations have developed that 
interfered with rangeland revegetation. Weedy plants (that are not listed as noxious weeds) are common 
in the early stages of revegetation, but typically decrease to become a minor component of a revegetated 
area after about 5 years. Proper timing of tillage during seedbed preparation and use of native grass hay 
for mulch have a significant role in reducing establishment of weeds. If nonlisted weeds comprise more 
than 40 percent of vegetation cover in a rangeland revegetation area for two consecutive years, weeds 
would be controlled by mowing. If problems persist, the area would be tilled and reseeded, and herbicides 
may be used prior to reseeding. Listed noxious weeds are controlled in compliance with Federal and tribal 
noxious weed requirements. Peabody controls weeds around shops and other facilities, and sprays 
roadsides to control diffuse knapweed and prevent its spread into revegetation areas (Pfannenstiel 2005). 
Based on use of these preventative and control measures, impacts from noxious weeds are assessed as 
minor.  

Threatened, Endangered, and Special-Status Species. Mining would have no effect on any other 
threatened, endangered, or special-status plant species, because there are no other species that are known 
to occur on the Black Mesa Complex.  

Coal-Washing Facility. The facility would occupy about 2 acres of sagebrush or reclaimed land. It 
would be dismantled and the land would be reclaimed and revegetated upon cessation of mining, using 
the same methods as previously described for the mining operations. Only a small area would be affected, 
with minor impacts on vegetation. Weeds would be controlled around the facility, and impacts of noxious 
weeds would be minor. Construction and operation of the facility would have no effect on any threatened, 
endangered, or special-status plant species. 

Coal-Slurry Preparation Plant. This facility already exists and there would be no construction impacts. 
The plant would be dismantled and the land would be reclaimed and revegetated upon cessation of 
mining, using the same methods and success criteria as described for the Kayenta mining operation in the 
revegetation plan (Peabody 2004). Weeds would be controlled around the facility, and impacts of noxious 
weeds would be minor. Operation of the plant is not likely to have an effect on any threatened, 
endangered, or special-status plant species.  

Coal-Haul Road. Construction of the coal-haul road would disturb about 127 acres of piñon/juniper 
woodland. Impacts would be the same as described for other areas of piñon/juniper woodland, and the 
haul road would be revegetated when the road is no longer needed using procedures described for the 
mining operations above. Disturbances from construction of the coal-haul road would increase the 
potential for the limited invasion and establishment of noxious weed species. Preventative and control 
measures are the same as described for the mining operations, and impacts are expected to be minor. 
Construction and use of the coal-haul road would have no effect on any threatened, endangered, or 
special-status plant species.  
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4.7.1.2 Coal-Slurry Pipeline 

4.7.1.2.1 Coal-Slurry Pipeline: Existing Route 

Upland Vegetation. Most of the 65-foot-wide construction right-of-way would include the right-of-way 
previously disturbed for construction of the original coal-slurry pipeline, which was typically 50 feet 
wide, but ranged up to 100 feet or more in difficult terrain. Most of the new disturbance would occur 
within previously disturbed areas. Since 35 years have elapsed since the original construction, the 
vegetation in much of the operational right-of-way is similar to that of adjacent undisturbed areas, except 
for a mostly two-track access road within the right-of-way. The exception is in areas occupied by 
piñon/juniper woodland, where most of the operational right-of-way is dominated by grassland species. 
Piñons, junipers, and some shrub species are common in portions of the right-of-way, but typically have 
lower density and much lower canopy cover than in adjacent undisturbed areas.  

During construction, woody vegetation would be cut to ground level in all of the right-of-way, and 
portions of the right-of-way would be graded to create a suitable work surface for construction. Most of 
the existing above-ground vegetation would likely be destroyed or damaged by construction. Plant root 
systems and soil seed banks would mostly remain intact except in the trench, where soil seed banks would 
be replaced by topsoil salvage.  

The acres of vegetation types that potentially would be impacted from construction are presented below in 
Table 4-31. 

Table 4-31 Acres of Vegetation Types Potentially Affected –  
Coal-Slurry Pipeline: Existing Route 

Area Affected (acres) 

Vegetation Type 

Existing 50-Foot-
Wide Operational 

Right-of-Way 

New 15-Foot-Wide 
Construction Right-of-way 

Adjacent to Existing 
Right-of-Way Total 

Piñon/juniper woodland  190 190 
Grassland vegetation in existing right-
of-way within mapped piñon/juniper 

634  634 

Plains/Great Basin grassland 448 134 582 
Great Basin desertscrub 234 70 304 
Desert grassland 92 28 120 
Mohave desertscrub 192 58 250 
Urban/industrial 52 16 68 
Tamarisk 2 1 3 
Total 1,654 497 2,151 

 
Construction would affect more than 2,100 acres, including about 500 acres of land not disturbed 
previously by some ground-disturbing activity. This would be a major short-term impact. The proposed 
pipeline is adjacent to an existing Questar pipeline for about 27 miles west of the Navajo Reservation, and 
the “new” disturbance would likely be in the previously disturbed Questar pipeline right-of-way. 
Therefore, the area of disturbance to piñon/juniper woodland could be about 50 acres less than indicated, 
and would be considered a moderate long-term impact from construction. There would be no impacts on 
vegetation associated with work at the four existing pump stations.  
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BMPI would revegetate the construction area as part of construction activities, and specific information 
on proposed revegetation would be incorporated into the construction, operations, and maintenance plan 
once design and engineering for the pipeline have been completed. Impacts on vegetation from 
construction would be major, but long-term impacts would be minor, except for long-term loss of 
piñon/juniper woodlands, which is considered moderate. Impacts on vegetation diversity would be 
negligible to minor in all areas, over both the short and long term. Most of the noxious weed species 
currently present in undisturbed habitats could be expected to reoccupy the right-of-way, either through 
regrowth, revegetation seeding, or dispersal of seeds from adjacent areas along the relatively narrow 
right-of-way. The integrated noxious-weed management plan that would be prepared prior to 
construction, would include measures to prevent the spread of noxious weeds during construction and 
reclamation, and as part of right-of-way maintenance. 

In the unlikely event of a pipeline failure, the decreased pressure and flow rate in the pipeline would be 
detected, remotely operated block valves would automatically close, and the flow of coal slurry would 
stop (Appendix A-2). The volume of coal slurry released to the surface would depend on the location of 
the leak on the pipeline (top of the pipe versus bottom of the pipe), and the terrain where the leak occurs 
(a flat location versus on a slope). Using historical data on Black Mesa coal-slurry pipeline releases, 
BMPI estimates that the amount of slurry released may range from an average of 100 cubic yards (or less) 
to a maximum of about 565 cubic yards. The maximum coal slurry would cover approximately 0.7 acre 
with 6 inches of nontoxic fines, while the fresh water in which the coal is entrained would soak into the 
ground. Typically, the slurry would leak to the surface and flow in a narrow meandering path, the 
direction and length of which would depend on the terrain. The release could result in some erosion, but 
generally would be confined to a local area. The impact would be short term and negligible to minor. If 
the volume of the release was sufficient to warrant mechanical removal of the coal, the potential damage 
to vegetation and soil caused by the removal of the deposit may outweigh the benefit of removing the 
coal. This would have to be determined by the appropriate agency and/or landowner and BMPI on a site-
specific basis.  
 
Culturally Important Species. Impacts on culturally important species are likely to be minor. The pipeline 
alignment is relatively narrow and crosses through typical habitats of the Colorado Plateau. It is unlikely 
that construction would adversely affect culturally important species that are rare and/or not common. 
More common species would be affected, but reductions in population size and availability generally 
would be minor.  

Riparian Vegetation. About 3.2 acres of tamarisk would be variously affected along portions of 
Moenkopi Wash, Begashibito Wash, and the Little Colorado River. These areas are expected to recover 
relatively quickly after construction, and impacts would be negligible.  

Noxious Weeds and Invasive Species. Construction of the coal-slurry pipeline has the potential to 
introduce or spread noxious weeds across a wide area of northern Arizona. BMPI currently has no weed 
management plan, and observations of the right-of-way suggest that recent construction may have 
introduced or spread noxious weeds in one portion of the pipeline route. BMPI would be required to 
prevent and control impacts from noxious weeds on Federal lands, and is required under State law to 
prevent the spread of state-listed restricted pests. An integrated noxious-weed management plan would be 
developed and implemented, and impacts would be minor.  

Threatened, Endangered, and Special-Status Species. Several special-status species may occur along the 
coal-slurry pipeline route and realignments, based on known distributions and presence of suitable 
habitat. Individuals of these species could be present within or adjacent to the construction area, and could 
be destroyed or damaged during construction. There have been no recent field surveys for these species 
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along the pipeline route or realignments. However, surveys would be conducted prior to construction to 
identify specific areas and site-specific mitigation. 

Four Navajo-listed species (Peeble’s blue star, Parish’s alkali grass, round dunebroom, and Beath 
milkvetch), one federally listed species (Welsh’s milkweed), and one Federal candidate species (Fickeisen 
plains cactus) have the potential to occur along the route on the Navajo Reservation. These plants could 
be destroyed or damaged by construction activities. Impacts could vary from minor to major, depending 
on the number of plants affected and the status of the species. Although most of the area that would be 
disturbed by construction would be within the existing pipeline right-of-way, it is possible that at least 
some of these plants could have become re-established in the 35 years since the previous disturbance. The 
Navajo Nation requires clearance surveys prior to construction for Navajo Endangered Species List 
Group 2 and 3 species, including Welsh’s milkweed and Fickeisen plains cactus. If Welsh’s milkweed is 
found, formal Section 7 consultation would be required under the Federal Endangered Species Act. If 
other Navajo endangered species are found, appropriate mitigation would be developed in consultation 
with the Navajo Nation. Mitigation may include avoidance of individuals on the edges of the right-of-
way, use of temporary fencing to protect plants adjacent to the construction area, transplanting, and 
salvage of soil seed banks. With application of these mitigation measures, impacts would likely be 
negligible to minor.  

One Forest Service sensitive species is known to occur along the alignment within Kaibab National 
Forest. Tusayan rabbitbrush was observed to occur both within and adjacent to the right-of-way during a 
field reconnaissance in October 2005, and may occur at additional locations along the alignment. This 
species is adapted to light-to-moderate disturbance (Johnson 2006). Construction of the new pipeline 
could destroy plants within the construction area if present, but lightly to moderately damaged plants may 
resprout. In addition, new plants are likely to become re-established in the disturbed area. Thus, 
construction and operation of the pipeline is not expected to have adverse long-term impacts on this 
species. Impacts on local populations would be moderate in the short-term, and minor to negligible in the 
long term. The Forest Service would require an evaluation of areas of occurrence in the right-of-way, but 
not detailed surveys (Johnson 2006).  

One BLM sensitive species—two-color beardtongue—may occur along the alignment in the Black 
Mountains and Sacramento Valley. The BLM would require preconstruction clearance surveys for 
sensitive species. If sensitive species are found, appropriate mitigation would be developed, such as those 
listed above for Navajo endangered species. Impacts would be negligible to minor.  

Only two special-status species have the potential to occur on private and State Trust Lands because of 
the elevation and suitability of habitats where these lands occur: Tusayan rabbitbrush (in areas adjacent to 
Kaibab National Forest) and chalk live forever (in desert areas along the Nevada portion of the route). 
Impacts on these species would be minor, if present.  

Under the Arizona Native Plant Law, BMPI would be required to notify the Arizona Department of 
Agriculture prior to construction activities that would affect protected native plants on non-Indian lands. 
Protected native plants are uncommon to rare along much of the pipeline alignment, except in the Mohave 
desertscrub and desert grassland vegetation types. The BLM, Kingman Field Office, would require the 
salvage of such plants—for example, cacti, yuccas, and agaves—prior to construction, and subsequent 
transplantation back into the right-of-way during revegetation. This mitigation would occur on about 
17 miles of BLM land crossed by the alignment, including areas south and east of Kingman in desert 
grassland, as well as Mohave desertscrub in the Black Mountains and west to the Colorado River.  
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4.7.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative) 

Impacts on vegetation would be similar to those described for the existing alignment, but there are some 
differences in the acreage of affected plant communities (Table 4-32). The preferred alignment would 
affect about 50 acres more piñon/juniper woodland and desert grassland, about 45 acres less grassland in 
the existing right-of-way, and 50 acres less urban/industrial land. The amount of impact on riparian 
vegetation in Moenkopi Wash is not known, but probably would be similar to the existing route. The 
existing route with realignments is slightly longer and would affect about 2,159 acres, 8 more than the 
existing route. Most of the affected area was disturbed during the construction of the original pipeline, but 
about 790 acres would be new disturbance adjacent to the existing route or realignments, about 300 acres 
more than with the existing route. The BLM requirement for salvage of protected native plants would be 
applied on lands administered by the BLM along the Kingman reroute.  

Table 4-32 Acres of Vegetation Types Potentially Affected – Coal-Slurry Pipeline:  
Existing Route with Realignments 

Area Affected (acres) 

Vegetation Type 

Existing 50-Foot-
Wide Permanent 

Operational  
Right-of-Way 

New Temporary 
15-Foot-Wide 
Construction  
Right-of-Way  

New 50-Foot-Wide 
Permanent  

Right-of-Way on 
Realignments Total 

Piñon/juniper woodland 0 190 3 193 
Grassland vegetation in 
existing right-of-way within 
mapped areas of piñon/juniper 

632 0 0 632 

Plains/Great Basin grassland 446 135 3 583 
Great Basin desertscrub 235 70 0 305 
Desert grassland 65 40 67 172 
Mohave desertscrub 93 59 103 255 
Urban/industrial 12 4 0 16 
Tamarisk 2 1 0 3 
Total 1,485 499 176 2,159 
 
4.7.1.3 Project Water Supply  
4.7.1.3.1  C Aquifer Water-Supply System 

4.7.1.3.1.1 Water Withdrawal 

Under the 6,000-af/yr and 11,600-af/yr pumping alternatives, the area of groundwater drawdown of 
0.1 foot or more would include the Little Colorado River from about Winslow downstream to below 
Leupp. Riparian vegetation (mostly tamarisk) is present along the Little Colorado River in this area. 
However, except for a relatively small area around Winslow, the Little Colorado River is separated from 
the C aquifer by the relatively impermeable Moenkopi Formation. Pumping would have negligible impact 
on riparian vegetation along the Little Colorado River in this area.  

The C aquifer is at or near the ground surface and riparian vegetation is present in lower Clear Creek, 
lower Chevelon Creek, and portions of the Little Colorado River from Woodruff to Joseph City. 
Groundwater drawdowns in these areas are projected to range from 0.1 to 1 foot by 2060, under the 
11,600 af/yr alternative. Depth to groundwater is a prime determinant of the composition and abundance 
of riparian vegetation. The types of vegetation most at risk from groundwater decreases are obligate 
phreatophytes such as cottonwoods and willows, which use relatively shallow groundwater (typically 
within 10 feet of the ground surface), while tamarisk is more tolerant and can occur in dense stands where 
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the water table is as deep as 30 feet below the surface. The affected areas are dominated by tamarisk with 
relatively little cottonwood and willow. Gradual decreases in the elevation of the water table of 0.1 to 1 
foot over an extended period of time would likely have minimal effects on riparian vegetation. Impacts 
may include thinning or loss of riparian vegetation in areas of deeper water table, and possible increases 
of tamarisk at the expense of cottonwoods and willows.  

One special-status species, Parish’s alkali grass, could potentially be affected by groundwater drawdown 
associated with operation of the well field, but has not been recorded in the area of potential impact.  

4.7.1.3.1.2 Infrastructure 

4.7.1.3.1.2.1 Well Field 

The 6,000 af/yr volume alternative would have 12 wells, and the 11,600 af/yr volume alternative would 
have 21 wells. Other facilities would include access roads, power lines, a water-storage tank, two 
electrical substations, and piping. All impacts would occur in the Plains and Great Basin grassland or 
Great Basin desertscrub vegetation communities. The estimated areas of impact are shown in Table 4-33. 

Table 4-33 Estimated Acres of Potential Impact on Plains and Great Basin Grassland  
or Great Basin Desertscrub from C-Aquifer Pumping 

 6,000 af/yr  
Well Field 

11,600 af/yr  
Well Field 

Permanent Impacts 
Great Basin desertscrub 32.5 42.5 
Plains and Great Basin grassland 30.5 40.5 
Subtotal 63 83 
Temporary Impacts 
Great Basin desertscrub 51 71 
Plains and Great Basin grassland 47 67 
Subtotal 98 138 
Total 161 221 

 
Impacts of vegetation removal would be minor to moderate for the short term, and minor for the long 
term, assuming that adequate revegetation is completed. Impacts on culturally important plants are 
expected to be minor. No impacts on riparian vegetation in the well field have been identified. 
Construction of the well field and associated facilities has the potential to introduce or spread noxious 
weeds, similar to other project facilities. The integrated noxious-weed management plan would prescribe 
measures to prevent spread of noxious weeks. No threatened, endangered, or special-status plant species 
would be affected by construction of the wells and related facilities, under either alternative. 

4.7.1.3.1.2.2 C Aquifer Water-Supply Pipeline  

C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative) 

Upland Vegetation. Vegetation would be removed or disturbed during construction of the pipeline, power 
line and access road corridor, two pump stations, and 69kV transmission lines to the pump stations. The 
construction right-of-way for the pipeline would be 65 feet wide, all of it new disturbance but mostly 
located along existing roads. Woody vegetation would be cut to ground level across the entire right-of-
way, and portions of the right-of-way would be graded. Most of the existing vegetation would be 
destroyed or damaged by construction, but plant root systems and soil seed banks would mostly remain 
intact or would likely be replaced through topsoil salvage. The only permanent above-ground facilities 
would be the pump stations, which would occupy about 1 acre.  
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The areas of impact from construction are presented below in Table 4-34 for the various vegetation types 
along the pipeline. Since the pipeline would be mostly in the road right-of-way, there would be few, if 
any, trees affected. In addition, much of the impact would occur along roads or in disturbed rights-of-way. 
The locations of the 69kV transmission line routes have not been determined and information on affected 
vegetation communities is not available. The rights-of-way would be revegetated as part of reclamation 
activities, and specific information would be incorporated into the construction, operations, and 
maintenance plan once design and engineering for the pipeline have been completed.  

Table 4-34 Estimated Acres of Vegetation Types Potentially Affected –  
Water-Supply Pipeline: Eastern Route 

Vegetation Type Area Affected (acres) 
Piñon/juniper woodland 89 
Plains/Great Basin grassland 59 
Great Basin desertscrub 522 
Unidentified (transmission line) 370 
Total 1,040 

 
Impacts from construction on native vegetation would be major, and long-term impacts generally would 
be minor except for possible major impacts where the alignment crosses through large areas of Great 
Basin desertscrub that can be difficult to revegetate. Impacts on vegetation diversity would be negligible 
to minor in all areas, both short and long term, unless there is an invasion of noxious weeds or other 
invasive species. Most of the species currently present in undisturbed habitats can be expected to 
reoccupy the right-of-way, either through regrowth, revegetation seeding, or dispersal of seeds from 
adjacent areas along the relatively narrow right-of-way.  

Based on the conceptual design, engineering, and construction of the pipeline (Appendix A-3), it is 
unlikely that the water-supply pipeline would fail. However, if a failure were to occur, the decreased 
pressure and flow rate in the pipeline would be detected, remotely operated block valves would close, and 
the flow of water would stop. There would be some erosion may occur at the point of the failure and 
flooding would occur in topographic lows and drainage channels. The area affected would be limited. 
Impacts on vegetation would be short term and negligible to none. 

Culturally Important Species. Impacts on culturally important species are likely to be minor. The pipeline 
route crosses through typical habitats of the Colorado Plateau, and construction is unlikely to adversely 
affect uncommon or rare culturally important species. More common species would be affected, but 
reductions in population size and availability generally would be minor.  

Riparian Vegetation. Narrow strips of riparian shrub, dominated by tamarisk, are present along the banks 
at the Little Colorado River and other drainages. Impacts on riparian vegetation would be avoided at the 
crossing of the Little Colorado River because the pipeline would be installed either by using directional 
drilling under the river or on an abandoned, historic road bridge. Where affected by construction these 
areas are expected to recover relatively quickly after construction because of resprouting or reseeding, 
and impacts would be negligible.  

Noxious Weeds and Invasive Species. Construction of the well field and associated facilities has the 
potential to introduce or spread noxious weeds across a large area of the Hopi and Navajo Reservations. 
Impacts would be minor considering that an integrated noxious-weed management plan would be 
developed and implemented during the construction and revegetation periods. 
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Threatened, Endangered, and Special-Status Species. Two special-status plant species—round 
dunebroom and Parish’s alkali grass—have the potential to occur along the eastern route, based on known 
distributions and general habitats. If present within the construction area, the plants would be destroyed or 
damaged by construction activities including trenching, right-of-way clearing, and vehicle traffic. These 
species are on Navajo Endangered Species List group 4, and the Navajo Nation would not require 
species-specific clearance surveys. If populations are identified, mitigation would include avoidance of 
individuals on the edges of the right-of-way, use of temporary fencing to protect plants adjacent to the 
construction area, transplanting, and/or salvage of soil seed banks. Impacts would be negligible to minor. 

Little Colorado River Crossing and Kykotsmovi Area Subalternatives 

Impacts on vegetation from construction at the crossing of the Little Colorado River mostly would be 
avoided, since either directional drilling or use of the historic bridge would avoid disturbing the active 
channel of the Little Colorado River and adjacent tamarisk riparian vegetation. Impacts on vegetation 
from construction of either of the subalternative routes in the Kykotsmovi area would be avoided because 
the pipeline would be buried under a road in either case and no sensitive resources would be affected. 

C Aquifer Water-Supply Pipeline: Western Route 

Impacts on vegetation would be the similar to those described for the eastern route, but the western route 
is about 30 miles longer and would impact a proportionally larger area of native vegetation as shown in 
Table 4-35. It also would affect a larger area of piñon/juniper woodland. Tamarisk and other riparian 
vegetation would be affected at the crossings of Dinnebito Wash, Moenkopi Wash, Coal Mine Canyon, 
and Begashibito Wash. The locations of the 69kV transmission line routes have not been determined and 
information on affected vegetation communities is not available. The only permanent above-ground 
facilities would be the pump stations, which would occupy about 2 acres.  

Table 4-35 Acres of Vegetation Types Potentially Affected – Water-Supply  
Pipeline: Western Route  

Vegetation Type Area Affected (acres) 
Piñon/juniper woodland 137 
Plains/Great basin grassland 199 
Great Basin desertscrub 553 
Tamarisk 1 
Unidentified (69kV transmission line) 655 
Total 1,545 

 
The same two special-status plant species that could occur along the eastern route (Parish’s alkali grass 
and round dunebroom) also could occur along the western route. Potential impacts on and mitigation for 
these species would be the same. The western route may affect Welsh’s milkweed, a federally listed 
threatened species. A field evaluation of habitats has not been conducted.  

4.7.1.3.2 N Aquifer Water-Supply System 

Under the proposed action, the existing N-aquifer wells would be pumped periodically to maintain the 
wells, to provide water when the C aquifer water-supply system is down, and for public water supply after 
the end of mining. The groundwater modeling conducted by GeoTrans (2006) assessed the potential 
depletions in groundwater discharges to streams. Reductions in baseflow were simulated in nine streams 
that receive discharge from the N aquifer. The largest of these is Moenkopi Wash, which had an estimated 
1955 (prepumping) N-aquifer discharge of about 4,300 af/yr. Laguna Creek, Jeddito Wash, and 
Begashibito Wash had 1955 N-aquifer discharges of 2,000 to 2,500 af/yr, and the other five drainages 
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(Chinle Wash, Pasture Canyon, Dinnebito Wash, Oraibi Wash, and Polacca Wash), had N-aquifer 
discharges of around 400 to 500 af/yr. These numbers only represent baseflow, and most flow is 
intermittent and provided by surface runoff from snowmelt and storms. Simulated changes in baseflow 
due to Peabody pumping through 2038 were 1.3 percent compared to 1955, with the largest simulated 
reduction occurring in Begashibito Wash (1.48 percent). A large but unquantified portion of the N-aquifer 
discharge supports tamarisk and smaller amounts of other riparian vegetation. Although tamarisk is 
considered an invasive species and generally provides poor quality habitat compared to native riparian 
vegetation, this habitat is important for migrating birds and is used by the endangered southwestern 
willow flycatcher (refer to Section 4.8, Fish and Wildlife).  

Tamarisk and other riparian vegetation that uses water from groundwater discharge may be affected by 
this reduction, through reductions in area of the stands, reduced growth rates, thinning of stands, or 
changes in composition in favor of upland species. Effects would be negligible and not measurable 
because of the small amount of simulated reduction, dispersed effects, and because intermittent runoff 
flows provide much of the water used by riparian vegetation.  

If use of the C-aquifer facilities is not approved, the Black Mesa Complex would pump water from the 
N aquifer at a rate of 6,000 af/yr during mine operations, with reduced pumping afterwards for 
reclamation and public water supply. The simulated reductions in N-aquifer discharge to streams would 
be larger than for the proposed project. The largest reduction would be in Begashibito Wash in 2038, 
1.66 percent (36.1 af/yr), and Moenkopi Wash would lose 0.89 percent of flow (38.2 acre-feet), compared 
to 1955. The combined simulated reduction in baseflow would be 106 af/yr, or about 0.74 percent of 
N-aquifer discharge to these streams. Similar to the proposed action, tamarisk and other riparian 
vegetation may be affected by this reduction but impacts would be minor.  

Navajo sedge is a federally listed endangered plant species that occurs north of US 160 in seepage areas 
on cliffs (hanging gardens) receiving discharge from the N aquifer. Based on the groundwater modeling, 
this species has not been affected to date by pumping from the N aquifer and would not likely be affected 
in the future (GeoTrans 2005; Peabody 2004).  

4.7.2 Alternative B–Approval of the LOM Revision Without Approval of the Black Mesa Mining 
Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System 

4.7.2.1 Black Mesa Complex 

Impacts generally would be the same as described for Alternative A, except that the 2006 through 2026 
mining disturbance area would be 8,062 acres. The acres of impact on the various vegetation types may 
differ depending on whether the Kayenta mining operation uses some of the areas currently included in 
the Black Mesa mining operation. However, the relative proportion of the vegetation types would be 
similar to Alternative A, approximately 65 percent piñon/juniper, 30 percent sagebrush, and a few percent 
in other vegetation types.  

The mining operations would use 1,236 af/yr of N-aquifer water through 2026. Based on this scenario, the 
groundwater discharge to seven streams in 2038 would be reduced by an average of 0.6 percent (total of 
approximately 79 acre-feet) compared to simulated premining (1955) discharges. The maximum would be 
a decrease of 1.34 percent in Begashibito Wash (about 20 acre-feet), and the decrease in discharge to 
Moenkopi Wash would be 0.56 percent, or 23 acre-feet. These small decreases in discharge would have 
negligible effects on riparian vegetation similar to those described for Alternative A.  
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4.7.3  Alternative C – Disapproval of the LOM Revision (No Action) 

Impacts would be similar to those described for Alternative A, except the Black Mesa mining operation 
would cease, and no additional vegetation in the Black Mesa mining operation area would be disturbed. 
The 2006 through 2026 mining disturbance area would be 8,062 acres, and would consist of 
approximately 65 percent piñon/juniper, 30 percent sagebrush, and a few percentage in other vegetation 
types. The mining operations would use 1,236 af/yr of N-aquifer water through 2026, the same as 
Alternative B, and impacts on riparian vegetation from drawdown of the N aquifer would be the same.  

4.8 FISH AND WILDLIFE  

The study area for terrestrial wildlife includes the mine permit areas and construction rights-of-
way/footprints for the other facilities, plus an 0.5 mile buffer (1 mile for some threatened or endangered 
species). This study area provides the basis for analysis of both direct and indirect impacts on wildlife 
resulting from direct mortality, habitat loss, and disturbance and displacement effects during construction.  

The region of influence for riparian, fisheries and aquatic habitats is larger in order to provide a basis for 
addressing indirect effects relating to construction, and the effects of operation of the C-aquifer well field. 
It includes areas directly affected by construction and mining, streams affected by changes in hydrology 
and the area of potential groundwater drawdown from project-related pumping of the C and N aquifers. 

Impacts Common to All Alternatives. There would be a short-term loss of all habitat types from clearing 
of vegetation during mining, pipeline construction, and construction of other facilities. Impacts would be 
partially mitigated by revegetation. A detailed revegetation plan has been developed for the Black Mesa 
Complex (Peabody 2004), where revegetation of mining operations areas has been on-going since the 
1960s. Revegetation plans have not been developed for other project facilities. There would be a long-
term loss of woodland habitat. Woodlands would be replaced mostly by grassland in mining areas, and 
pipeline rights-of-way are typically managed to prevent re-establishment of trees. Even where they are 
planted or allowed to grow, establishment of trees may be difficult or episodic (during years of favorable 
conditions), and mature trees would take 50 or more years to replace. Species that occur primarily in 
woodlands would incur long-term reductions in habitat carrying capacity and populations. Species that 
use trees for thermal or hiding cover, or for nest sites or hunting, also may experience long-term effects. 
There would be displacement of wildlife and interference with movement patterns during periods of 
active mining and construction. The open pipeline trench could have effects on wildlife movement during 
pipeline construction. Injury or death of smaller and less mobile animals such as small rodents, reptiles, 
and amphibians could result from crushing on the ground or in burrows, burial in spoil areas, or from 
being trapped in the open trench and buried. Most of the small animals within the mined areas would 
likely be displaced, injured, or killed. There could be disruption of breeding or loss of nests or young 
where construction occurs during the nesting season of raptors and other migratory birds. Impacts are 
avoidable by restricting clearing of vegetation to the nonbreeding season, or by conducting nest surveys 
and protection of individual nests during the breeding period. Most native bird species are protected under 
the Migratory Bird Treaty Act, which prohibits direct take and destruction of occupied nests. Clearing of 
vegetation during the breeding season could result in loss of eggs or young in active nests, and would be a 
violation of the Act. Of the habitats in the project area, piñon/juniper woodlands have the highest 
diversity of breeding migratory birds. There could be degradation of wildlife habitat by invasion of 
noxious weeds or other invasive species. 
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4.8.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.8.1.1 Black Mesa Complex 

Terrestrial Habitats and Wildlife. Mining operations, from January 1, 2006 into 2026, would result in the 
disturbance of approximately 13,529 acres of native and revegetated habitat, including 8,564 acres of 
piñon/juniper woodland, about 4,295 acres of sagebrush and other shrublands, and 650 acres of 
revegetated grassland. Black Mesa mining operation through 2026 would disturb approximately 
5,681 acres of native or revegetated habitat, including 2,141 acres of piñon/juniper woodland, 3,450 acres 
of sagebrush and other shrubland, 3 acres of tamarisk, and 87 acres of revegetation grassland. Disturbed 
areas would be revegetated. Revegetation design features of particular relevance to wildlife and their 
habitats are described in the revegetation program prepared for the project (Peabody 2004a). 

Short-term losses of habitat would be major, because more than 10,000 acres of native vegetation would 
be affected. With application of the revegetation program, long-term impacts would be reduced but would 
be variable for different groups of species. The most important change in habitat would be conversion of 
about 8,000 acres of piñon/juniper woodland habitat from woodland to mostly grassland. The 
revegetation program would replace some woodland and shrubland habitat, but there would be a large 
overall loss of woodlands. However, annual revegetation monitoring shows that herbaceous productivity 
is much greater in revegetated areas than in natural habitats at Black Mesa, and forage is more abundant 
for species able to use it.  

The “key habitat areas” are shrubland and woodland revegetation areas (refer to Appendix F) designed to 
help mule deer and other species by providing thermal and hiding cover and shrub browse. The intent is 
to maximize the interspersion of various habitat components, including forage, protective cover, and 
thermal cover. Deer are known to use the revegetation areas for feeding, and usability would be improved 
by providing for escape and hiding cover. The piñon/juniper plantings, shrub plantings, and rock piles are 
intended to allow for travel across the reclaimed surfaces, to provide structural diversity for song birds 
and small mammals, to allow further development of wildlife habitat through natural succession, and to 
increase the usefulness of the rangeland revegetation areas for wildlife.  

The usefulness of the woodland and shrub plantings initially would be low, but would increase as the 
trees and shrubs matured. However, substantial cover may take up to 50 years to achieve in woodland 
plantings and 10 or more years in shrub plantings. Once fully established, the plantings in the key habitat 
areas would increase the available edge habitat greatly and would help to break up the revegetation 
grasslands, making them more accessible to species able to use the edge habitat. The wildlife plantings as 
well as the plantings of culturally important plant species would encourage dispersal of these species and 
encourage natural succession.  

Species adapted to open woodlands, edges, or grasslands would benefit from the proposed revegetation, 
including species such as black-tailed jackrabbit, Gunnison’s prairie dog, Navajo Mountain Mexican vole, 
silky pocket mouse, western harvest mouse (Reinthrodontumys megalotis), Ord’s kangaroo rat, horned 
lark (Ememophila alpestris), meadow lark (Sturnella neglecta), and ash-throated flycatcher (Myiarchus 
cinerascens). Species that are generally restricted to thicker woodlands would have long-term losses of 
habitat and populations. These include species such as Colorado chipmunk, brush mouse, piñon mouse, 
Stephen’s woodrat, porcupine (Erethizon dorsatum), piñon jay (Gymnorhinus cyanocephalus), gray 
flycatcher (Empidonax wrightii), juniper titmouse (Baeolophus ridgwayi), mountain chickadee (Poecile 
gambeli), and black-throated gray warbler (Dendroica nigrescens).  
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Mining and revegetation also would eliminate rock outcrops, bluffs, and talus, and would reduce 
topographic diversity. The revegetated areas would be more uniform in substrate, topography, and 
drainage patterns. Losses of rocks and rough terrain would affect species such as the bobcat (Felis rufus), 
western spotted skunk (Spilogale gracilis), and rock squirrel (Spermophilus variegatus), which use these 
areas for foraging and denning. It also may remove nest sites for species such as red-tailed hawk, great-
horned owl, and raven. Peabody’s proposed plan to create rock piles every 100 acres would help to 
mitigate for loss of this habitat. Short-term impacts on wildlife would be major, because of the large area 
of habitat and the number of individuals that could be affected directly or indirectly. Long-term impacts 
would be reduced by the reclamation and revegetation program, and would be minor to moderate for 
some species, and beneficial for others. There would be a long-term loss of woodland habitat and species, 
but substantial blocks of undisturbed habitat would remain both within the Black Mesa Complex and in 
immediately adjacent areas. No species would be eliminated from the area. Piñon/juniper woodland is 
common on Black Mesa and the area affected by mining would be a small part of the total area. The 
presence of permanent ponds would contribute to diversity of habitats and wildlife species.  

Raptors. Raptors would be affected both by mining activities and by long-term conversion of 
piñon/juniper woodland to grassland and shrubland habitat. Mining would displace raptor foraging and 
result in short-term moderate loss of foraging habitat. Direct impacts on active nesting activity would be 
minor because Peabody conducts annual ahead-of-mining raptor nests surveys. When active nests are 
found, Peabody is required to consult with OSM, FWS, BIA, and Navajo Nation to develop measures that 
would prevent effects on the active nest. Nests are removed when the season’s breeding activity ends, 
resulting in either use of alternate nests site in future years, or long-term loss of the breeding territory. For 
the 1990 EIS (OSM 1990), Peabody estimated that loss of about 9,000 acres of piñon/juniper woodland 
and several thousand acres of other habitats would result in an estimated displacement of 4 to 6 Cooper’s 
hawk nests, 1 northern goshawk nest (indirectly affected by noise and disturbance), 4 to 6 red-tailed hawk 
nests, and 3 great horned owl nests. A roughly similar level of impact may occur from this project.  

Long-term loss of piñon/juniper woodland habitat would affect woodland foraging species such as 
Cooper’s hawk, while favoring birds that use open country or that are adaptable, such as the red-tailed 
hawk and great horned owl. The increased herbaceous production in revegetation is likely to increase prey 
populations for raptors that forage in open areas, especially during initial periods of establishment when 
the revegetation areas are excluded from grazing, an average of about 5 years. Raptor perching would be 
reduced through reductions in the number of trees, but could be mitigated by installation of raptor hunting 
and resting perches throughout the reclaimed areas, at a minimum density of 1 per 400 acres. These 
perches are constructed of 1.5-inch steel pipe, with a welded steel cross bar, and are 10 feet high. These 
perches would not provide concealment or shelter from weather. Potential raptor nest sites would be 
reduced by destruction of mature trees, and replacement could take 50 or more years and would be limited 
to the small woodland planting sites.  

Overall impacts on raptors would be minor for species that forage in open areas, because of the 
mitigations protecting active nests, the suitability of the revegetation areas for foraging, and the 
availability of alternate nesting habitat in proximity to mined areas. Impacts on Cooper’s hawk and other 
species of dense woodlands would be moderate and long term.  

Riparian Habitats and Species. Tamarisk riparian vegetation occurs along intermittent reaches of the 
major washes, with the most extensive area along Moenkopi Wash. This habitat is used by numerous 
migrating bird species in spring and fall (Yong and Finch 2002, Carpenter 1998). One of the concerns 
identified during scoping was effects on downstream riparian habitats and wildlife. There may be 
localized areas in Moenkopi Wash near the permit area boundary that show reductions in tamarisk habitat 
due to interception of runoff on the mining areas, but monitoring of alluvial groundwater on the Black 
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Mesa Complex has shown negligible effects from impoundments. Impacts on riparian vegetation from 
pumping of the N aquifer are addressed below under Section 4.8.1.3, Project Water Supply.  

Aquatic Habitats and Species. A total of 267 impoundments would be constructed and used during 
mining, and more than 51 ponds would be left in place after mine closure. Planting of riparian vegetation 
would occur at some of them. These ponds would continue to provide habitat for amphibians, waterfowl, 
and shorebirds, and impacts of the project are considered to be beneficial.  

Threatened, Endangered, and Special-Status Species. Mining operation would have minor to no effect on 
any listed endangered or threatened species. Species that occur in or near the Black Mesa Complex are as 
follows: 

• Mexican spotted owls are known to occur on Black Mesa and have been studied and monitored 
for a number of years. The nearest nesting and activity area occurs about 2.2 miles from existing 
mine areas, and there are no records of nesting within the permit boundary. The owls occur in 
mixed conifer forest, typically nesting in sandstone cavities in the steep, shaded canyons. This 
habitat is distinctly different than the piñon/juniper woodlands present in the mine permit area. 
However, a protected activity center overlaps the permit area and two other protected activity 
centers are close enough and may overlap the mining operation. The closest records are in Yellow 
Water Canyon and in side canyons of Coal Mine Wash and Moenkopi Wash. The N-10 coal 
resource area is about 1 mile from mixed conifer forest. Monitoring would take place to 
determine if owls occur at the N-10 area and within 2 miles, starting 2 years before mining 
begins. Minor impacts could occur. 

• Bald eagles have been observed occasionally in major washes and near ponds. The mine provides 
potential foraging opportunities for migrating eagles, including carrion, terrestrial mammals such 
as prairie dogs, and fish in some ponds. Mine operation would not affect use of the area by 
migrating bald eagles, and creation of permanent ponds may be opportunities for migrating 
eagles. 

• Migrating willow flycatcher, of which some could be the southwestern subspecies, may use dense 
stands of tamarisk in the Black Mesa area during migration. Suitable stop-over habitat is present 
in a wash adjacent to areas J-02 and J-15, and portions of Yellow Water Wash bordering N-9. 
Mining activities would remove an estimated 3 acres of tamarisk. This is considered a minor 
impact because breeding would not be affected and there are relatively large areas of tamarisk 
habitat downstream from the mining areas. Planting of willows around some ponds may provide 
additional habitat for use during migration.  

• Mountain plovers have suitable breeding habitat (large prairie dog colonies with low vegetation 
cover) in coal areas J-05, J-06, J-08, and J-14, but there is no record of occurrence of this species. 
Mining and revegetation are therefore expected to have no impacts on mountain plover. 

• Kit foxes have the potential to occur in greasewood, sagebrush, and saltbush habitat within some 
of the southern coal areas, but the species has not been documented at Black Mesa; therefore, no 
impacts are expected.  

• Northern goshawks are unlikely to be present because the habitat is unsuitable.  



 

Black Mesa Project EIS 4-78 Chapter 4.0 – Environmental Consequences  
November 2006 

A number of other special-status species are known to occur, and impacts on those species would be 
negligible or minor.  

• Several special-status raptor species are known to occur or may occur at the Black Mesa 
Complex, including the golden eagle, ferruginous hawk, northern goshawk, and peregrine falcon. 
Peabody conducts annual raptor monitoring surveys and is required to conduct raptor surveys 
prior to mining any area. With this mitigation, impacts on nesting would be negligible. Changes 
in habitat from mining and revegetation could increase the availability of prey in these areas and 
at ponds which may provide opportunities for the golden eagle, ferruginous hawk, and peregrine 
falcon, while loss of piñon/juniper habitat may adversely affect the northern goshawk. Impacts 
would be minor.  

• Pale Townsend’s big-eared bat is on the Navajo Endangered Species List. This species uses a 
wide range of habitats, and it is not clear whether conversion of piñon/juniper woodland would 
have adverse effects. Mining of cliffs and other rock formations that contain crevices or caves 
would remove actual or potential day and night roosting habitat. Similar and more suitable habitat 
occurs on northern Black Mesa outside the permit area, and impacts are expected to be minor.  

• Navajo Mountain Mexican voles are known to occur at both the Kayenta and Black Mesa mining 
operations, in continuous stands of sagebrush, near permanent impoundments on mine 
reclamation areas, and along drainage bottoms (BIOME 2003). This species is on the Navajo 
endangered species list and is listed as a wildlife species of special concern by the State of 
Arizona. During 1999, live trapping was conducted in closed basins within mine reclamation 
areas and on reclamation grassland. A total of 28 Mexican voles were found in closed reclaimed 
basins, and none were found in revegetation grassland. Mexican voles represented 28 percent of 
the small rodents captured. Suitable habitat is present in the N-10, N-99 North and J-02/J-15 coal 
areas, and occupies about 70 acres. The species appears to be attracted to mesic areas near water 
impoundments that have taller and denser vegetation cover. Mining of suitable habitat would 
result in short-term loss of habitat and mortality of voles, but other areas of suitable habitat along 
drainages would not be affected. The reclaimed mine surface would provide suitable habitat in 
the long term. The overall impacts would be minor in the short and long terms.  

• Impacts are expected to be negligible or minor for species that may occur but whose presence has 
not been documented. They include western burrowing owl, spotted bat, and milk snake.  

The coal-washing facility would occupy a small site in proximity to the coal-slurry preparation plant. 
Impacts from construction and operation would be minor or negligible.  

The coal-slurry preparation plant already exists and no additional ground-disturbing activities would take 
place.  

The types of impacts from construction and operation of the coal-haul road would be similar to those 
described above for the mining operations areas. Construction of the road would remove about 127 acres 
of piñon/juniper habitat. Larger wildlife would be displaced during construction, and smaller or less 
mobile animals could be injured or killed. The loss of wildlife habitat would continue for the life of the 
facility. In addition, the road could be a barrier to wildlife movement because of its width and berms, 
particularly for less mobile animals. Impacts from construction and operation would last the life of the 
road and would be moderate. The coal-haul road would be reclaimed using the methods described above 
for the mining operations areas. Impacts on endangered and special-status species generally would be the 
same as described above for the mining operations areas.  
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4.8.1.2 Coal-Slurry Pipeline 

4.8.1.2.1 Coal-Slurry Pipeline: Existing Route  

Terrestrial Habitats and Wildlife. Reconstruction of the coal-slurry pipeline would affect more than 
2,100 acres of wildlife habitat. Because construction would occur mostly within the previously disturbed 
right-of-way, only about 190 acres of piñon/juniper woodland would be removed, and the remainder 
would be grassland or shrubland habitats, much of it developed on previously disturbed right-of-way. 
Short-term impacts on wildlife habitat would be major, and long-term impacts would be moderate. Where 
the right-of-way crosses through piñon/juniper woodland, the strip of nonwoodland vegetation would be 
widened from 50 feet to 65 feet. Construction is not likely to affect cliffs or rock outcrops on the existing 
route since many were already altered or removed during construction of the original pipeline. Since the 
right-of-way is already present, the increased width may increase habitat fragmentation slightly. In 
addition, widening of the right-of-way for construction would have negligible effects on increasing 
cowbird access to dense piñon/juniper woodlands, since the right-of-way already is present.  

The open pipeline trench may trap small animals and may cause injury to larger animals attempting to 
cross it. Animals are most at risk of being trapped or injured at night, and especially during the summer 
and wet weather.  

Restoration of habitat would be difficult and may be unsuccessful in the more arid portions of the pipeline 
route, including the Great Basin desertscrub near the Little Colorado River, and the lower elevation areas 
of Mohave desertscrub. Unsuccessful reclamation would result in long-term loss of habitat.  

Game Animals and Wild Burros. The coal-slurry pipeline would cross habitats used by pronghorn 
antelope, mule deer, elk, javelina, mountain lion, and bighorn sheep. No specific sensitive areas have 
been identified for these species, with the exception of the bighorn sheep. The others would be displaced 
from the construction area during periods of human activity, and would have short- or long-term losses of 
foraging habitat during the revegetation period. Impacts would be moderate short-term and negligible 
long-term.  

Bighorn sheep habitat in the Black Mountains that is crossed by the pipeline includes about 3 miles of 
areas rated as high quality habitat and 3 miles of medium value habitat (BLM 1993). About 300 to 
320 animals are located in the herd south of Highway 68, and this herd represents the largest surviving 
population in the Black Mountains after recent population declines north of Highway 68 (Pebworth 
2006). The alignment would not affect watering sources used by bighorn sheep. The Black Mountains are 
a movement corridor, and construction of the pipeline across the mountains would disrupt movements 
during construction. Bighorn sheep are highly sensitive to human disturbance. AGFD recommends 
avoidance of construction during the lambing season (February 1 to May 31) and during the hunting 
season (December) (Pebworth 2006). The applicant would coordinate with AGFD and the land-managing 
agency to comply with this recommendation to the extent practicable and identify appropriate site-
specific mitigation. Impacts from displacement and disruption of movement could be moderate to major, 
depending on the time of year and the length of the construction period.  

The entire area from Kingman west to Bullhead City is part of the Black Mountain burro herd 
management unit. Any wild burros that occur in the area at the time of construction would disperse and be 
displaced temporarily, due to human activity, from the construction area and would have short- or long-
term losses of foraging habitat during revegetation. Impacts would be minor.  

Raptors. Nesting raptors could be affected by construction, when construction occurred near active nests. 
Impacts would be avoided by use of preconstruction nest surveys and avoidance of construction near 
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nests during their active period, similar to methods currently used by Peabody at Black Mesa. Loss of 
nesting and foraging habitat would be minor because of the narrow area of impact and the large amount of 
available and relatively undisturbed habitat adjacent to the right-of-way.  

Aquatic Habitats and Wildlife. The only perennial aquatic habitat crossed by the pipeline is at the 
Colorado River. The crossing would be bored under the river, and impacts on the river or its banks are not 
anticipated. The crossing method for the Little Colorado River would be a horizontal bore under the river. 
This is a major intermittent stream. One of the potential risks associated with horizontal boring is the 
escape of drilling mud into the environment as a result of release, tunnel collapse, or rupture (from 
excessive drilling pressure) of mud to the surface. If the rupture occurs in the watercourse, the fine clay 
particles can settle on the bottom of the watercourse, covering benthic invertebrates, aquatic plants, and 
fish and their eggs; however, specific impacts on species cannot be predicted. Ruptures may be difficult to 
detect when they occur underwater, but the potential for a rupture would be minimized through proper 
geotechnical practices, adequate drill planning and execution, careful monitoring, and use of appropriate 
equipment and response plans in the unlikely event that one occurs. During operation, it is unlikely that 
the pipeline would fail and release slurry into the watercourse. Based on historical performance of the 
existing pipeline, no failures and consequent leaks in or near the river occurred during the 35 years of 
operation. Considering this and the proposed reinforced conceptual design of the pipeline, failures are not 
anticipated. In the unlikely event of a release, the extent of the impact is uncertain as such a determination 
would depend on the amount of slurry released and the aquatic ecology at the location and time of the 
release. Generally, the nontoxic coal fines released would suspend in the water, be carried by the current, 
and dispersed over the bottom of the watercourse. Some fish and benthic organisms may be impacted 
adversely by the coal fines being released into the river, but the effects would be very temporary and 
minor to negligible. 

Threatened, Endangered, and Special-Status Species. Federally listed threatened or endangered species 
known or likely to occur in or near the project area include bald eagle, California condor, southwestern 
willow flycatcher, Mohave population of desert tortoise, bonytail chub, and razorback sucker. Impact is 
described below for each species and would be negligible or minor, with use of required mitigation for 
Mohave desert tortoise. 

• Construction and operation is unlikely to affect bald eagle and California condor. These species 
may occur sporadically in the project area, but key habitat features are not present.  

• Construction may result in disturbance or removal of an estimated 3.2 acres of tamarisk riparian 
vegetation along portions of Moenkopi Wash, Begashibito Wash, and the Little Colorado River. 
While tamarisk in these areas would not likely be suitable for nesting, it could provide foraging 
and resting habitat for migrating flycatchers. Migrating willow flycatchers have been observed at 
both Moenkopi Wash and the Little Colorado River, but the subspecies is not known (whether the 
listed southwestern willow flycatcher or other unlisted subspecies). Surveys, in which only one 
migrant willow flycatcher was detected during the initial survey effort, were conducted along the 
Little Colorado River approximately 0.5 mile upstream to 0.5 mile downstream of the proposed 
coal-slurry pipeline alignment during the 2005 breeding season. No nesting was observed in 
2005, and there are no records of southwestern willow flycatcher nesting. Removal of tamarisk is 
therefore not likely to affect southwestern willow flycatchers, though there would be a temporary 
reduction of approximately 3.2 acres of available migratory stopover and foraging habitat.  

• Construction and operation of the coal-slurry pipeline would have no effect on the Mohave desert 
tortoise in Nevada because the pipeline would be installed by horizontally boring under the 
Colorado River into the fenced yard of the Mohave Generating Station. 
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• Bonytail chub and razorback sucker both occur in the Colorado River at the proposed crossing. It 
is unlikely that construction and operation would affect these species. The new pipeline would be 
installed by boring under the river. The potential for a rupture of drilling mud would be 
minimized through proper geotechnical practices, adequate drill planning and execution, careful 
monitoring, and use of appropriate equipment and response plans in the unlikely event that one 
occurs. During operation, considering the historical performance of the existing coal-slurry 
pipeline and the proposed reinforced conceptual design of the pipeline, failures are not 
anticipated. In the unlikely event of a release, as described previously, fish may be impacted 
adversely by the coal fines being released into the river, but the effects would be very temporary 
and minor to negligible. 

• Adverse effects from a potential rupture are likely to be negligible due to the implementation of 
an emergency rupture response plan and contingency crossing plan that outlines the protocol to 
monitor the construction, to stop work in the event of a rupture or spill, and to contain and clean-
up drilling fluids and other deleterious substances. A large number of other special-status species 
also are known to occur along the route. Impacts on these species would be minor. 

• There is suitable habitat for nesting by special-status raptor species including ferruginous hawks, 
golden eagle, and western burrowing owl. Construction could cause disruption of breeding 
activities and nest abandonment or loss of eggs or young if present. To comply with the 
Migratory Bird Treaty Act and Bald Eagle Protection Act, construction would be avoided during 
the breeding season in the vicinity of active nests. Locations of active nests would be identified 
based on preconstruction aerial and/or ground surveys. The project would have negligible effects 
on wintering, migrating, or foraging special-status raptors such as peregrine falcon.  

• Several bat species are known or likely to occur along the pipeline route. The project would not 
involve destruction or modification of caves, mines, buildings, or cliff habitat where nocturnal or 
wintering roosts may be located. Construction could displace some bats from day roosts in piñon 
or juniper trees, and clearing of vegetation from the right-of-way would have a minor effect on 
availability of foraging habitat.  

• Pronghorn antelope and kit fox are listed on the Navajo Nation Endangered Species list. 
Construction of the pipeline would have a negligible to minor effects on these species. Impacts 
could include temporary displacement from the construction area, and loss of pronghorn forage 
and kit fox prey from the right-of-way during construction and revegetation.  

• Wupatki Arizona pocket mouse are on the Navajo Endangered Species List (Group 4). Impacts 
would be similar to those for other small mammals, and may include death from construction 
equipment and crushing, and loss of habitat. Impacts on populations are expected to be minor in 
the short term, and negligible long term.  

• Gila monster and milk snake are likely to occur along portions of the route. As with other small 
animals, they may be killed by construction equipment or crushing in their burrow and by being 
trapped in the trench. The post-construction right-of-way may have reduced habitat suitability 
until revegetation is accomplished. Mitigation to reduce impacts would include preconstruction 
clearance surveys (within 48 hours of clearing habitat), fencing of the construction area to 
exclude Gila monster, and/or checking of the trench and other excavations prior to filling. 
Impacts would be minor.  

• The Sonoran population desert tortoise is known to occur around Kingman and westward through 
the Black Mountains to the Colorado River. Impacts and mitigation would be similar to the 
Mohave population of desert tortoise.  
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• Northern leopard frog is not likely to be affected by construction of the pipeline because there is 
little or no suitable habitat. Although documented at the Little Colorado River, the river is 
normally dry, and the species is not likely to be encountered.  

• Flannelmouth sucker is present at the proposed crossing of the Colorado River, but is not likely to 
be impacted because the crossing would be directionally drilled under the river. Adverse effects 
from a potential rupture are likely to be negligible due to implementation of an emergency 
rupture response plan and contingency crossing plan that outlines the protocol to monitor the 
construction, to stop work in the event of a rupture or spill, and to contain and clean up drilling 
fluids and other deleterious substances. 

• Maricopa tiger beetle and Navajo Jerusalem cricket may occur along the route. Like other small 
animals, they could be killed by construction equipment or crushing in their burrows and by being 
trapped in the trench. The post-construction right-of-way may have reduced habitat suitability 
until revegetation is accomplished. Impacts on populations are expected to be minor because of 
the small size of the construction area relative to available habitat. 

4.8.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies Preferred Alternative) 

Impacts would be the same as described for the existing route, except for differences in the amount of 
affected habitat (refer to Section 4.7, Vegetation). The existing route with realignments would affect 
about 50 acres more piñon/juniper woodland and desert grassland, about 45 acres less grassland in the 
existing right-of-way, and 50 acres less urban/industrial land. The existing route with realignments also 
would affect about 300 acres more previously undisturbed habitats than the existing alignment.  

Impacts on threatened, endangered, and special-status species generally would be the same. The amount 
of impact on tamarisk (southwestern willow flycatcher habitat) in Moenkopi Wash is not known, but 
would probably be similar to the existing route. There are several miles more Sonoran population desert 
tortoise and banded Gila monster habitat where preconstruction clearance surveys would be needed to 
identify habitat and means to prevent death or injury during construction.  

4.8.1.3 Project Water Supply  

4.8.1.3.1 C Aquifer Water-Supply System 

4.8.1.3.1.1 Water Withdrawal 

Under the 6,000-af/yr pumping alternative, the area of groundwater drawdown of 0.1 foot or more would 
include the Little Colorado River from near Winslow downstream to below Leupp (Appendix H). The 
11,600-af/yr pumping alternative would involve both a higher rate of pumping and a longer time period. 
The area of groundwater withdrawal would be much larger and would extend from near Holbrook to 
Cameron along the Little Colorado River, and would include lower Clear Creek and lower Chevelon 
Creek (refer to Maps 4-1 and 4-2).  

Several mathematical models were developed to assess the extent and magnitude of groundwater 
drawdown associated with the Black Mesa Project. The results provided below are summarized primarily 
from the SSPA study (SSPA 2005). It encompasses the entire C aquifer, accounts for all of the major 
hydrogeologic components of the flow system, and is calibrated to water levels in wells. More 
information about the groundwater models is provided in Sections 3.4 and 4.4. 

According to the SSPA model, the area of simulated maximum withdrawal in 2060, with groundwater 
declines of 5 to 40 feet, would occur over a 293 square mile area extending southward from the proposed 
well field near Canyon Diablo to about 8 miles south of I-40 near Chilson. The groundwater drawdown in 
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this area would have no effects on riparian habitat, because C-aquifer water levels are generally greater 
than 200 feet below the land surface, and there is no direct hydrologic connection between the C aquifer 
and riparian vegetation on the land surface. Simulated groundwater drawdown of 0.1 to 1.0 feet by 2060 
would occur over a larger area, including three perennial stream reaches that receive discharge from the 
C aquifer—lower Clear Creek, lower Chevelon Creek, and the Little Colorado River from Woodruff 
downstream to Holbrook. Lower Chevelon Creek is designated as critical habitat for the Little Colorado 
spinedace, a federally threatened species, and lower Clear Creek also may have this species although it 
has not been observed since 1960. It may be present because it is known to occur higher in the watershed, 
has suitable habitat in lower Clear Creek, recent sampling was not intensive, and the species exhibits wide 
fluctuations in populations. However, the presence of large numbers of non-native fish may preclude 
persistence of spinedace. Several other special-status species also occur, including bluehead sucker and 
Little Colorado sucker in all three streams, and roundtail chub in Clear Creek and Chevelon Creek. 
Roundtail chub has been petitioned for listing as a threatened or endangered species.  

Only a portion of the total flow in the perennial stream reaches in lower Clear and Chevelon Creeks is 
from groundwater discharge. Most of the flow is from snowmelt and precipitation, which are seasonal. 
The month of June historically has the lowest streamflow, and during this summer dry period essentially 
all of the flow in perennial sections of these creeks is from groundwater discharge, which is referred to as 
the streams’ base flow. Without base flow, the seasonal nature of precipitation and runoff would result in 
these streams being intermittent, with fish confined to permanent or semi-permanent pools during the dry 
season.  

Based on results from the SSPA model (SSPA 2005), baseflow discharge would be reduced by 0.1 cfs in 
lower Clear Creek and 0.07 cfs in lower Chevelon Creek by 2060, from pumping of the C aquifer in the 
Canyon Diablo well field under the 11,600 af/yr alternative. Reductions in groundwater discharge would 
begin about 2020, and would increase to 0.1 cfs by the end of the simulation period in 2060. For lower 
Clear Creek, the modeled streamflow depletion of 0.1 cfs in 2060 represents about 2.5 percent of the 
estimated June base flow of 4.2 cfs, and the upper bound depletion of 0.25 cfs represents about 6 percent 
of base flow. The modeled streamflow depletion of 0.07 cfs for lower Chevelon Creek in 2060 represents 
about 2.5 percent of the estimated 3 cfs base flow in lower Chevelon Creek. Baseflow depletions in the 
Little Colorado River near Holbrook have not been simulated, and would be lower than in Clear and 
Chevelon Creeks because it is farther away from the pumping area.  

Although this is only a minor portion of the current mean base flows for the month of June, there may be 
reductions in the availability of stream habitat during the dry season. The percentage reduction in flow 
during other portions of the year would be much smaller and would be unlikely to measurably affect 
availability of habitat. Effects from the project combined with other ongoing and expected pumping are 
addressed in Section 4.24. 

These changes, while small, may affect availability of suitable stream habitat and reduce the ability of fish 
populations to survive the dry season. Little Colorado spinedace typically occupy mid-water portions of 
flowing pools and runs and avoid the deepest pools and relatively shallow areas. Changes may include 
reductions in flow and depth of water in pools, runs, and riffles and reductions in the wetted width of the 
stream. The frequency, duration, and volume of flow over riffles could be reduced in some areas or 
eliminated particularly in the upper, more intermittent, portion of lower Clear Creek, which could affect 
the young-of-the-year that use the riffles. Reductions in flow may isolate spinedace in nonflowing pools 
where they may be subject to more predation and competition for food and space. Streamflow depletions 
also may affect spinedace spawning and recruitment, which occur in shallow water areas, and could affect 
spinedace through changes in water temperatures and a reduction in food production. Effects on larval 
and juvenile spinedace are likely to be greater than on adults during this period, since they generally have 
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lower food reserves, higher metabolism, lower mobility, and are more vulnerable to predation. Young of 
the year are most abundant on uniformly turbulent riffles. Effects on the spinedace are likely to be major.  

The other special-status fish species also may be affected by depletion of base flow. Adult roundtail chub 
typically prefer deeper pools, while young juveniles occupy backwater habitat and older juveniles tend to 
occupy shallow, swifter habitats. Bluehead sucker and Little Colorado sucker occupy a variety of habitats. 
Reductions in pool depth would slightly decrease the amount of habitat available for adult fish, and could 
reduce populations through competition. Younger fish would be more affected by loss of shallower 
habitats, including backwaters and runs, and may be forced into less suitable habitat where they would be 
subject to increased predation and competition. Effects on juvenile fish are likely to be greater than 
effects on adult fish. Section 4.18 provides a description of the conservation measures developed to offset 
the potential adverse effects of stream baseflow depletion. However, effects are still likely to be major 
due to the changes in stream habitat.  

Groundwater drawdown also may affect availability of habitat for southwestern willow flycatcher. 
Riparian habitat (mostly tamarisk) occurs along the Little Colorado River and the lower portions of lower 
Clear and Chevelon Creek. It is limited in most of lower Clear and Chevelon Creeks because the creeks 
are in narrow canyons. Discharge from the C aquifer to the Little Colorado River occurs from Woodruff 
to Joseph City, where the water level in the aquifer is near the land surface. Groundwater drawdowns in 
these areas are projected to range from 0.1 to 1.0 foot by 2060, under the 11,600 af/yr alternative. Gradual 
decreases in the elevation of the water table of 0.1 to 1 foot over an extended period of time would likely 
have minimal or no effects on riparian vegetation. Impacts may include reduced foliage density and 
crown dieback or mortality of riparian plants in areas of deeper depth to water table. Tamarisk, the 
primary species in this area, would be less affected than obligate riparian species such as cottonwood and 
willow. Impacts on southwestern willow flycatcher habitat would not be measurable and would likely be 
negligible.  

Bald eagle and peregrine falcon may occur occasionally in riparian habitats in the region, but are not 
likely to be affected by groundwater drawdown.  

4.8.1.3.1.2 Infrastructure 

4.8.1.3.1.2.1 Well Field 

Construction of the wells and associated facilities would affect a small portion of the well field area 
during construction, resulting in temporary loss of habitat, displacement of some species of wildlife, and 
mortality of less mobile species. Operation of the well field would require a limited amount of human 
activity and therefore would have negligible to no impact on wildlife. There would be no loss of 
woodland habitat, all of the affected vegetation would be Plains and Great Basin grassland or Great Basin 
desertscrub.  

Golden eagle nests are known to occur within 1 mile of the well field and may be affected by construction 
and operation activities. Impacts can be minimized or avoided by siting facilities away from nests and by 
seasonal restrictions on major activities near the nest when the nests are in use. Presence of burrowing 
owl should be determined through preconstruction surveys, and activities should be avoided during the 
nesting season where present. Construction and operation activities would result in minor temporary 
impacts from displacement and loss of some individuals that may occur in the vicinity, including 
wintering ferruginous hawks, occasional peregrine falcon, pronghorn antelope, pale Townsend’s big-
eared bat, and milk snake.  
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Kit fox may occur in the well field area, especially in Great Basin desertscrub habitat. Clearing and 
ground-disturbing activities associated with well field development could result in the loss of habitat for 
kit fox and could increase the potential for the direct mortality and/or displacement of some individuals (if 
present). These impacts are expected to be minor. 

4.8.1.3.1.2.2 C Aquifer Water-Supply Pipeline  

C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative) 

Construction of the pipeline would affect about 860 acres of habitat, much of which would be within 
areas disturbed previously by road construction. Impacts on the 116 acres of piñon/juniper woodland 
would be long term because trees would not be replanted in the right-of-way, and the right-of-way would 
be converted from woodland to grassland. However, since the pipeline would be mostly in road rights-of-
way, there would be few, if any, trees affected. Impacts on plains and Great Basin grassland and to Great 
Basin desertscrub generally would be temporary during the revegetation period. However, reclamation of 
the desertscrub areas could be difficult and there could be long-term losses of vegetation cover and 
productivity in the right-of-way.  

Additional impacts would result from construction of two pump stations, new 69kV power lines along the 
pipeline, and access roads to the pump stations. The new power lines have the potential to cause raptor 
electrocutions and would be designed to prevent impacts.  

The open pipeline trench may trap small animals and may cause injury to larger animals attempting to 
cross it. Animals are most at risk of being trapped or injured at night, and especially during the summer 
and wet weather.  

There may be disturbance or loss of small areas of tamarisk at the Little Colorado River and some other 
drainages. No impacts would occur in aquatic habitats. 

A number of other special-status species are known to occur. Impacts from construction would be minor 
with recommended mitigation, and impacts from operation and maintenance would be negligible.  

• Both the golden eagle and western burrowing owl are known to nest in the vicinity of the existing 
pipeline route. Construction could cause disruption of breeding and loss of nests, eggs, or young. 
To comply with the Migratory Bird Treaty Act and Bald Eagle Protection Act, construction 
should be avoided during the breeding season near active nests. Preconstruction surveys would be 
used to identify locations of active nests and establish seasonal protective buffer zones. The 
project would have negligible effects on migrating or wintering peregrine falcons and ferruginous 
hawks. 

• One special-status bat species, the pale Townsend’s big-eared bat, is known to occur. 
Construction is unlikely to involve destruction of cliffs or bluffs in the right-of-way, where this 
species roosts in rock crevices. The project would have negligible effects on the species. 

• Pronghorn antelope may be temporarily displaced during construction of the pipeline and 
associated facilities. Also, forage in the right-of-way would be lost temporarily. 

• Kit fox may occur along the pipeline route, especially in Great Basin desertscrub habitat. Impacts 
may include direct disturbance to kit fox and disturbance or destruction of potentially suitable 
foraging and denning habitat. 
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• Impacts are expected to be negligible or minor for species that may occur but whose presence has 
not been documented, including mountain plover and milk snake, and may include temporary 
displacement of mountain plover and mortality of milk snake in the construction zone.  

Little Colorado River Crossing and Kykotsmovi Subalternatives. Impacts on habitat and wildlife from 
construction at the crossing of Little Colorado River mostly would be avoided, since either directional 
drilling under the Little Colorado River and use of the historic bridge would avoid disturbing the active 
channel and adjacent tamarisk riparian vegetation. Impacts on habitat and wildlife from construction of 
either of the subalternative routes in the Kykotsmovi area would be avoided because the pipeline would 
be buried under a road in either case.  

C Aquifer Water-Supply Pipeline: Western Route 

Impacts on wildlife habitat would be similar to the eastern route, but a larger area of habitat would be 
affected, including approximately 136 acres of piñon/juniper woodland and 1,545 acres of all habitats. 
The new power lines have the potential to cause raptor electrocutions and would be designed to prevent 
such impacts.  

There would be minor impacts on tamarisk riparian shrub at the Little Colorado River, Begashibito Wash, 
and possibly in other drainages. 

Impacts on threatened, endangered, and special-status species would be the same as the eastern route, 
except for the following:  

• The Mexican spotted owl may occur along several miles of route on the northern part of Black 
Mesa. It is not known whether suitable habitat would be directly affected. They also are known to 
occur within several miles of the route where it parallels portions of U.S. Highway 160, but the 
pipeline would not affect suitable habitat in this area. If the western route is selected, surveys 
would be conducted to identify suitable habitat and activity areas on or near the right-of-way, and 
seasonal limitations on construction would be coordinated with AGFD and the land-managing 
agency to identify means to protect activity areas near the construction zone.  

• The western route would affect approximately 1 acre of tamarisk habitat that may be used by 
migrating southwestern willow flycatchers. Nesting has not been observed, and impacts on 
habitat would be short-term because tamarisk can recover quickly after disturbance.  

• The northern goshawk is known to nest within 1 mile of the western route on Black Mesa. As 
with other raptors, construction could cause abandonment of an active nest and loss of eggs or 
young, depending on the season of construction, proximity of the nest, and visibility. Impacts 
would be prevented by avoidance of construction near active nests during the nesting season.  

• Construction is likely to involve destruction of cliffs or bluffs that may be used as roost sites by 
Townsend’s big-eared bats. Small numbers of bats could be displaced, but impacts on populations 
would be minor because of the relatively small area. 

4.8.1.3.2 N Aquifer Water-Supply System 

Groundwater modeling of N-aquifer pumping (GeoTrans 2006) identifies seven streams that would have 
reduced baseflow from aquifer discharge under both the 11,600-af/yr and the 6,000-af/yr pumping 
alternatives. Simulated reductions in N-aquifer discharge through 2038 would be about 0.57 percent 
(76.6 acre-feet) of total N-aquifer discharge for the 6,000-af/yr pumping alternative, and 0.79 percent 
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(106 acre-feet) for the 11,600-af/yr pumping alternative. Impacts would be largest at Begashibito Wash, 
more than 1 percent for both alternatives.  

Drawdown would not affect perennial stream habitat, but may affect tamarisk and other riparian 
vegetation that use water from groundwater discharge, through reductions in area of the stands, reduced 
growth rates, thinning of stands, or changes in composition in favor of upland species. Although tamarisk 
is considered an invasive species and generally provides poor quality habitat compared to native riparian 
vegetation, this habitat is important for migrating birds and is used by the endangered southwestern 
willow flycatcher. Modeling indicates that there would be a small amount of effects from reductions of 
groundwater discharge would be minor or negligible and not measurable because of the small amount of 
simulated reduction, dispersed effects, and because intermittent runoff flows provide much of the water 
used by riparian vegetation. Impacts on southwestern willow flycatcher and their habitat would be 
negligible.  

4.8.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System  

4.8.2.1 Black Mesa Complex 

The Kayenta mining operation would continue through 2026. Impacts generally would be the same as 
described for Alternative A, except that the 2006 through 2026 mining disturbance area would be 
8,062 acres. The acres of impact on the various types of wildlife habitat may differ depending on whether 
the Kayenta mining operation produces coal from some of the areas currently included in the Black Mesa 
mining operation. However, the relative proportion of habitats would be similar to Alternative A. The 
coal-slurry pipeline and C aquifer water-supply system would not be constructed and, therefore, would 
have no effects on wildlife. The mining operations would use 1,236 af/yr of N-aquifer water through 
2026, up to 500 af/yr for mine reclamation and domestic use from 2026 through 2028, and up to 444 af/yr 
for post-reclamation maintenance and domestic uses from 2029 through 2038. The groundwater modeling 
of the N aquifer predicts that the groundwater discharge to seven drainages in 2038 would be reduced by 
an average of 0.6 percent (total of 79.9 acre-feet) compared to simulated premining discharges. The 
maximum would be a decrease of 1.39 percent in Begashibito Wash (about 30.3 acre-feet), and the 
decrease in discharge to Moenkopi Wash would be 0.25 percent, or 10.9 acre-feet. These small decreases 
in discharge would have minor effects on riparian habitat similar to those described for Alternative A.  

4.8.3 Alternative C – Disapproval of the LOM Revision (No Action) 

The Kayenta mining operation would continue through 2026, and impacts would be the same as described 
for Alternative B. The Black Mesa mining operation would cease and would not disturb any additional 
wildlife habitat. The 2006 through 2026 mining disturbance area would be 8,062 acres, and the proportion 
of habitat types affected would be similar to Alternatives A and B.  

4.9 LAND USE  

4.9.1 Alternative A (Applicants’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.9.1.1 Black Mesa Complex 

As stated previously in the chapter, short-term impacts are those that would occur from the time when 
mining begins in a unit through reclamation when vegetation has been re-established. Reclamation efforts 
at the mine are directed toward restoring the land to be used for livestock grazing, wildlife habitat, and 
cultural plant use. When vegetation has been re-established, limited use of the land may be allowed. 
Long-term impacts are those that would persist beyond or occur after reclamation. 
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Residential. A total of 17 Navajo residences on the Navajo Partitioned Land and/or exclusive Navajo 
surface in the Black Mesa Complex would be displaced between 2005 and 2026 (Wendt 2005). Although 
relocation would be at Peabody’s expense and new locations would most likely be within the residents’ 
customary use areas (e.g., where ranching activities take place or where sociocultural ties exist), this 
would create hardships on the households and potentially could be a major impact.  

Livestock Grazing. The maximum disturbance under Alternative A would exclude the use of 470.8 AUMs 
by 138 sheep, or 32 cattle or horses, from grazing within the disturbed and reclaimed areas for up to the 
life of the mining (OSM 1990). As under all alternatives, reclamation would focus on returning 
postmining surfaces to livestock grazing lands, the primary historical land use in the area. Reclamation 
takes place on lands immediately after mining activities in an area have been completed (refer to 
Appendix A-1). Premining grazing land would be restored, with changes in vegetation communities from 
piñon/juniper woodland and shrubland to grassland resulting in more forage available for livestock (OSM 
1990). Based on the revegetation success standards that Peabody must achieve pursuant to the SMCRA 
permit, forage production would increase as much as 10 times over the premining productivity (OSM 
1990). (Refer to Appendix A-1.) 

The coal-haul road is located on Hopi land and would remove approximately 20 acres from grazing in 
Hopi Range Unit 263 until mining operations cease and reclamation is complete. After operations cease in 
2026, the road would be revegetated and the area would be available for grazing.  

Agriculture. Family garden plots would be relocated along with residences that are relocated to 
accommodate mining activity. Reclaimed land would support the re-establishment of family garden plots.  

Relocations of residences, livestock grazing, and agriculture are disruptive to the households involved and 
therefore have the potential to become major impacts. Still, because the destination locations are nearby 
and many of the land uses could return to their former locations once mined land is reclaimed, the long-
term impact of relocation would be moderate.  

Commercial/Industrial. No commercial or industrial land uses—apart from those affiliated with 
Peabody—are located within the Black Mesa Complex. At the currently unpermitted area of the Black 
Mesa Complex, the coal-slurry preparation plant and proposed coal-washing facility site are within a 
previously disturbed fenced area dedicated to coal preparation. Therefore, construction of the coal-
washing facility and operation of both facilities would have no impact on land uses.  

4.9.1.2 Coal-Slurry Pipeline 

In the unlikely event of a pipeline failure, the amount of slurry released would depend on the location of 
the leak on the pipeline (top of the pipeline versus bottom of the pipeline), and the terrain where the leak 
occurs (a flat location versus on a slope). Using historical data on slurry pipeline releases, BMPI estimates 
that the amount of slurry released may range from an average of 100 cubic yards (or less) to a maximum 
of 565 cubic yards. The maximum coal slurry release would cover approximately 0.7 acre with 6 inches 
of nontoxic coal fines, while the fresh water in which the coal is entrained would soak into the ground. 
The impact on land use would be short term and range from negligible to minor depending on the location 
and circumstances of failure. If the extent of the release warrants, BMPI would clean up the release 
immediately; therefore, the impact would be short term. An emergency response plan that addresses 
cleanup and management of impacts, including the length of time required for cleanup, would be in place 
for the coal-slurry pipeline.  
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4.9.1.2.1 Coal-Slurry Pipeline: Existing Route 

Residential. Impacts would vary, depending on proximity and population density. Residences would be 
avoided whenever possible; however, during construction, access to property in both rural and suburban 
residential areas along the route would be disrupted. Approximately 70 residences could be affected along 
the existing route, either by restricted access or disturbance to residential property during construction.  

Construction would restrict access temporarily to property in the Kingman and Laughlin areas, and would 
disturb residential properties (though not necessarily residential structures) in, or immediately adjacent to, 
the existing pipeline right-of-way in 12 low- to moderate-density residential areas.  

Livestock Grazing. Construction activity would reduce available forage temporarily until reclamation is 
successful. Livestock grazing also could be impacted as a result of hazards to livestock from equipment 
and or construction activities (e.g., trenches). Such impacts would be reduced by notifying ranchers of 
upcoming construction activities in active grazing areas to move livestock to graze in other areas to avoid 
construction activities. 

Agricultural. Family plots, generally in rural areas adjacent to or beyond the pipeline right-of-way, would 
not be directly impacted. Most farming occurs in rural areas where disturbance to related outstructures 
could be mitigated by moving or reconstructing them beyond the right-of-way.  

Impacts on all of the above land uses would be short-term and in some cases very temporary. The impact 
levels would vary from minor to none. Minor impacts would usually result from access restrictions or 
property disturbance of longer duration, while negligible impacts would usually result from access 
restrictions that are slightly more disruptive than ordinary traffic disturbances.  

Commercial/Industrial. The coal-slurry pipeline crosses under parking lots of Laughlin casinos and the 
Laughlin/Bullhead City Airport. However, in 1990, the original coal-slurry pipeline was replaced with 
two pipelines (one operating pipeline and one spare). These pipelines would be sufficient for the life of 
the reconstructed pipeline. There would be no construction in the parking lots or on airport property. 

Rights-of-Way/Utility Corridors. The project would have no effect on rights-of-way and utility corridors. 

4.9.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative)  

Along the Moenkopi Wash realignment, temporary disturbance to livestock grazing during construction 
would be the only impact in this area. Generally, land use impacts would be similar to those along the 
existing route. New right-of-way for this realignment would be required.  

Along the Kingman reroute, construction activity (refer to Appendix A-2) would cause disturbance to 
three low- to moderate-density residential areas adjacent to the right-of-way. In addition, the reroute could 
disrupt access during construction; however, structures would not be affected. Construction and operation 
of the pipeline would not affect the existing high-voltage power line and gas pipeline that the Kingman 
reroute would partially parallel. Where other residential structures are located farther from the right-of-
way and access road, impacts on landscaped property or outstructures would be fewer. Access to 
residential and industrial properties may be impeded temporarily during construction. This reroute would 
avoid highly dense residential areas crossed by the existing alignment. Impact levels would be minor to 
none for the reasons described for the existing route.  
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4.9.1.3 C Aquifer Water-Supply System 

4.9.1.3.1 Well Field 

Wells would be dispersed within the well field, spaced about 1.2 to 1.5 miles apart, and each well would 
require approximately 0.06 acre of permanent right-of-way for a well pad and associated equipment 
(e.g., wellhead, pump, communication, housing). A spur road to access each well would be needed and 
the pipeline from each well (that carries the water to the long-distance water-supply pipeline) would be 
buried in the access road. Also, an overhead power line would be constructed to each well to provide 
electricity to each pump. Approximately 55 residences exist within the area of the well field. Although 
residences would be avoided during the development of the well field, access to residences or associated 
use areas may be disrupted during construction activities. Much of the area of the well field is used for 
grazing. A total of approximately 63 acres would be used for right-of-way for the wells and associated 
facilities over the life of the water-supply system.  

The impact from construction would vary from minor to none. Minor impacts would usually result from 
shifts in the areas used for grazing, or access restrictions or property disturbance of longer duration, while 
negligible impacts would usually result from access restrictions that are slightly more disruptive than 
ordinary traffic disturbances. Long-term impacts would be negligible. 

4.9.1.3.2 C Aquifer Water-Supply Pipeline 

In the unlikely event of a pipeline failure, some flooding would occur in topographic lows and drainage 
channels, there could be some amount of erosion, and much of the fresh water would soak into the 
ground. The amount of water released is not possible to predict. If the extent of the release warrants, the 
area affected (e.g., erosion) would be repaired as soon as praciticable; therefore, the impact would be 
short term. The impact on land use would be short term and negligible.  

4.9.1.3.2.1 C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative)  

Residential. The majority of the land crossed is rural. The eastern route generally parallels or is located 
within existing roadways or road rights-of-way; however, access to residences or commercial areas would 
be disrupted temporarily during construction at locations where the alignment crosses a sole access road. 
Survey of residential and commercial uses prior to construction would help avoid such areas and 
minimize impacts. Where the route is located away from a road, no residences would be affected. 

Minor impacts would usually result from access restrictions or property disturbance of longer duration, 
while negligible impacts would usually result from access restrictions that are slightly more disruptive 
than ordinary traffic disturbances.  

Livestock Grazing. The majority of the eastern route is located within a roadway. During construction, 
grazing would continue in areas adjacent to the right-of-way. In areas with no roads and trails, such as 
south of the Black Mesa Complex, grazing within the pipeline right-of-way would be displaced as a result 
of the forage removal from pipeline and access-road construction activities. Construction and operation of 
the pump stations would displace up to 4 acres (for construction) and 1.2 acres (permanently) of grazing 
land. Pump stations would be near highly traveled roads, where grazing is less likely to be concentrated. 
Short-term impacts would be minor; long-term impacts would be negligible to none 

Agricultural. Of approximately 74 acres of agricultural fields crossed by the eastern pipeline route, 
approximately 3 acres would be disturbed by construction, which would result in displacement of uses 
from about 4 percent of the agricultural areas along the route. Short- term impacts would be minor; long-
term impacts would be negligible to none. 
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69 Kilovolt (kV) Power Line. Construction and operation of an overhead 69kV power line would 
temporarily impact residential, agricultural, commercial, and public/quasi-public land uses in or near the 
community of Kykotsmovi during construction by possibly limiting access. The line would be built 
adjacent and parallel to an existing road. Impacts would be moderate during construction, and negligible 
in the long term.  

Kykotsmovi Area Subalternatives. Construction would temporarily disrupt access to residential, 
commercial, and public/quasi-public properties in the Kykotsmovi area. Both of the alternative routes are 
within roadways; thus, there would be no direct impact on structures. The western route would pass 
through areas of greater density than the eastern alternative, but location within the roadway would 
minimize direct impacts. Access to about seven residences along the western route would be affected 
during construction, which would be a minor impact. There would be no long-term impacts.  

Little Colorado River Crossing Subalternatives. Both subalternative routes crossing the Little Colorado 
River would pass through an area largely devoid of development, and construction impacts would be 
negligible or none. The historic bridge over the Little Colorado River is abandoned and serves no 
transportation purpose.  

4.9.1.3.2.2 C Aquifer Water-Supply Pipeline: Western Route  

Land use impacts along the western pipeline route would be similar to those described for the eastern 
route, but because this alternative is longer, more ground would be disturbed.  

Unlike the eastern route, this route parallels fewer existing roads or trails, and more forage would be 
removed for pipeline installation, displacing more grazing. Minor impacts would usually result from 
shifts in the areas used for grazing during construction, access restrictions or property disturbance of 
longer duration, while negligible impacts usually would result from access restrictions that are slightly 
more disruptive than ordinary traffic disturbances. Construction of an access road under this alternative 
would increase access to area residences and rangelands, or negligible beneficial effect.  

4.9.2 Alternative B – Conditional Approval of the LOM Revision Without Approval of the Black 
Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply 
System  

4.9.2.1 Black Mesa Complex 

The Kayenta mining operation would continue to through 2026, and impacts would be similar to those 
discussed under Alternative A. The currently unpermitted parts of the Black Mesa Complex would be 
incorporated into the permit, and if mined (not planned at this time), impacts on those lands also would be 
similar to those in Alternative A. Existing disturbed areas of the mine would be reclaimed. The 
opportunity for improved livestock grazing would be foregone because the unmined land would be less 
productive for grazing. The unmined land is 10 times less productive over the long term than the land that 
is mined and reclaimed (OSM 1990). On reclaimed areas, final bond release could occur 10 years after 
the last augmented seeding, and livestock grazing could resume.  

4.9.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.9.3.1 Black Mesa Complex 

The Kayenta mining operation would continue to operate through 2026, and impacts would be similar to 
those discussed under Alternative A. The Black Mesa mining operation would not resume, and the 
existing disturbed area of the mine would be reclaimed. On reclaimed areas, final bond release could 
occur 10 years after the last augmented seeding, and livestock grazing could resume. The opportunity for 
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improved livestock grazing would be forgone because the unmined land would be less productive for 
grazing, 10 times less productive than the land that is mined and reclaimed (OSM 1990).  

4.10 CULTURAL ENVIRONMENT 

Assessment of the potential effects on the cultural environment was based primarily on criteria defined by 
regulations for Protection of Historic Properties, which implement the National Historic Preservation 
Act. Those regulations define an effect as a direct or indirect alteration to the characteristics of a historic 
property that qualify it for inclusion in the National Register. Effects are adverse when the alterations 
diminish the integrity of a property’s location, design, setting, materials, workmanship, feeling, or 
association. Examples of adverse effects include the following: 

• Physical destruction, damage, or alteration of all or part of the property; 
• Alteration of a property, including restoration, rehabilitation, repair, maintenance, stabilization, 

hazardous material remediation, and provision of handicapped access, that is not consistent with 
the Secretary of the Interior’s Standards for the Treatment of Historic Properties (36 CFR 68) and 
applicable guidelines; 

• Removal of the property from its historic location; 
• Change of the character of the property’s use or of physical features in the property’s setting that 

contribute to its historic significance; 
• Introduction of visual, atmospheric, or audible elements that diminish the integrity of the 

property’s significant historic features; 
• Neglect of a property, which causes its deterioration, except where such neglect and deterioration 

are recognized qualities of a property of religious and cultural significance to an Indian tribe or 
Native Hawaiian organization; and 

• Transfer, lease, or sale of the property out of Federal ownership or control without adequate and 
legally enforceable restrictions or conditions to ensure long-term preservation of the property’s 
historic significance [36 CFR 800.5(a)(2)]. 

The criteria of adverse effect were applied to each cultural resource identified within the area of potential 
effects and listed in or evaluated as eligible for the National Register or otherwise determined to have 
traditional cultural significance. For the NEPA analysis, the criterion for a significant impact on cultural 
resources was defined as an unavoidable adverse effect that appeared to have little potential for 
acceptable mitigation through consultation with parties participating in the review of the project in 
compliance with Section 106 of the NHPA. 

Many of the resources that would be adversely affected are archaeological sites, and disturbance of those 
sites would be long-term permanent impacts. As final designs are prepared, project modifications would 
be considered to avoid or reduce impacts on those sites, and studies could be conducted to recover and 
preserve information to mitigate impacts on significant sites that cannot be avoided. A variety of 
measures might be implemented to mitigate short-term and long-term impacts on other types of cultural 
resources, particularly on various types of traditional cultural resources. For example, disturbed areas 
might be planted with native species that are collected for traditional uses to mitigate the short-term 
impacts of construction disturbance, and construction activities might be restricted to designated seasons 
to avoid short-term disturbance of eagles and raptors that are collected for ceremonial uses. Traditional 
ceremonies might be arranged to address what could be perceived as long-term impacts on ceremonial 
areas or named places related to traditional histories. Some of the most sensitive impacts relate to 
disturbance of human remains in historical graves or archaeological sites. Project modifications would be 
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considered to avoid disturbance of burials, but if all human remains cannot be avoided, they would be 
excavated and repatriated in consultation with related and affiliated groups pursuant to regulations and 
policies applicable to the ownership of the land on which they are located. Specific measures to reduce or 
mitigate adverse effects on each traditional cultural resource that cannot be avoided would be developed 
in consultation with the tribes who value those resources. Measures to avoid, reduce, or mitigate adverse 
effects on cultural resources would be implemented in consultation with the Navajo Nation THPO and 
Arizona and Nevada SHPOs and other interested parties pursuant to a Section 106 Programmatic 
Agreement. 

4.10.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.10.1.1 Black Mesa Complex  

Archaeological and Historical Resources. As discussed in Chapter 3.10, the 20-year Black Mesa 
Archaeological Project, conducted between 1967 and 1986, completed Section 106 mitigation require-
ments for coal mining operations within the Black Mesa Mine Complex (including the permitting of the 
coal-slurry preparation plant and construction of a coal-washing facility). Pursuant to terms and 
conditions of the current LOM Permit AZ-0001D, Peabody continues to report to OSM and address the 
discovery of any unrecorded archaeological and historical resources.  

Alternative A would incorporate 18,984 acres of the currently unpermitted Black Mesa operations into the 
area currently permitted for mining through 2026. By definition, it is not possible to predict unexpected 
discoveries, but experience in fulfilling the LOM permit conditions since 1990 suggests that incorporation 
of the unpermitted area into the permit and mining coal through 2026 might result in approximately three 
to five additional unanticipated discoveries of archaeological or historical resources. Because of the 
extensive prior mitigation and relatively few sites that would be affected, this level of impact is rated as 
minor.  

Traditional Cultural Resources. Traditional Hopis and Navajos consider all of Black Mesa to be a 
significant traditional cultural resource because of its role in traditional stories and ceremonial and clan 
traditions, and because it is an area where traditional resources are obtained. They feel that development 
of the Black Mesa Complex has adversely affected their traditional lifeways. Alternative A would 
authorize continued mining within the currently unpermitted area through 2026. Although Hopis and 
Navajos living anywhere might regard that continued mining as an impact on their cultural traditions, the 
lifeways of the approximately 60 Navajo households that continue to reside within the Black Mesa 
Complex would be most directly affected by extension of the LOM permit.  

Special Condition No. 1 of the existing LOM permit requires Peabody to take into account any sacred and 
ceremonial sites brought to the attention of Peabody by local residents, clans, or representatives of the 
Hopi Tribe or Navajo Nation tribal governments. Based on prior experience, it is estimated that perhaps 
10 to 15 additional sacred or ceremonial sites might be reported through 2026 within the currently 
unpermitted area.  

The Hopi and Navajo have traditional cultural affiliations with human remains associated with 
archaeological sites within the Black Mesa Complex. Although the Black Mesa Archaeological Project 
excavated many burials, only a sample of the archaeological sites was excavated and there could be 
burials at the unexcavated sites. The passage of NAGPRA in 1990 stipulated that Federal agencies 
inventory and repatriate excavated human remains. Special Condition 4 of Permit AZ-0001C issued July 
6, 1990 required Peabody to comply with NAGPRA by identifying and respectfully treating any human 
remains associated with unexcavated archaeological sites in areas to be disturbed by mining activities. 
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That condition is included in the current Permit AZ-0001D, and if Alternative A were approved, the 
condition would apply to the additional 18,984 acres of the currently unpermitted area that would be 
incorporated into the permit area.  

Assuming that experience in fulfilling the permit conditions is a reasonable indication of what to expect in 
the future, it is estimated that mining within the currently unpermitted area through 2026 would require 
testing of approximately 20 to 25 archaeological sites for burials and perhaps 25 to 30 more human 
remains might be found and need to be moved. Because policies and procedures are in place for treating 
burials and sacred or ceremonial sites, the projected level of impact is rated as moderate.  

Construction activities related to development of a new coal-haul road on the Hopi Indian Reservation 
from the J-23 coal resource area in the Kayenta mining operation area to the coal-preparation facilities in 
the Black Mesa mining operation area would be confined to a corridor about 500 feet wide and 2 miles 
long. An intensive field survey of the corridor identified two archaeological and historical sites that are 
evaluated as eligible for the National Register (Table 4-36). Construction of the road is unlikely to disturb 
the entire width of the corridor, but because a final design for the road has not been prepared, it is not 
known whether the sites would be disturbed or not. Regardless, the projected potential impacts on two 
sites are rated as minor.  

Table 4-36 Potential Adverse Effects on Cultural Resources within the 
Coal-Haul Road Corridor1 

 
Site Name/ 

Number Jurisdiction 
Cultural 

Affiliation Site Type 
National Register 

Status2 
Effects, Recommended 

Treatment2 

Archaeological and Historical Sites 
1 045-2005(Hopi) Hopi Ancestral 

Pueblo 
artifact scatter eligible, Criteria A, 

C, D 
potential adverse effect, data 
recovery if avoidance not feasible 

2 046-2005(Hopi) Hopi Navajo sweat lodge eligible, Criteria A, D potential adverse effect, consult with 
former users and treat if avoidance 
not feasible 

NOTES: 1The inventory is based on conceptual designs. Effects would be reassessed pursuant to a Section 106 Programmatic 
Agreement during the post-EIS preparation of final designs. 

 2 Recommendations regarding eligibility, effect, and treatment are indicated; agency consultations are ongoing. Refer to 
Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions.  

The Hopi and Navajo consider all of Black Mesa to be a significant traditional cultural property. A Hopi 
study team and a Navajo study team concluded that the proposed construction of the coal-haul road would 
not adversely affect the significant traditional cultural values of Black Mesa. Therefore, the coal-haul road 
is projected to have no impacts on traditional cultural resources.  

4.10.1.2 Coal-Slurry Pipeline 

4.10.1.2.1 Coal-Slurry Pipeline: Existing Route  

Archaeological and Historical Resources. Thirty-six archaeological and historical resources listed in or 
eligible for the National Register have been inventoried along the existing route of the coal-slurry 
pipeline. Most pipeline reconstruction activities would be confined to a previously disturbed 50-foot-wide 
right-of-way across many of those resources, but conceptual designs indicated that construction activities 
within temporary construction easements are likely to adversely affect parts of 23 of those resources 
Table 4-37). Two of these sites may have been excavated to mitigate the impacts of the original pipeline 
construction, and if so, any remaining significant values at those sites might not be adversely affected. 
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Table 4-37 Potential Adverse Effects on Archaeological and Historical Sites  
along the Existing Coal-Slurry Pipeline Route1 

  Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National Register 

Status2 
Effects, Recommended 

Treatment2 

Existing Alignment    
1 026-2005(Hopi) Hopi Ancestral 

Pueblo 
(Anasazi) 

feature and artifact 
scatter 

eligible, Criteria A, 
D 

adverse effect, avoid or 
test and recover data 

2 031-2005(Hopi) Hopi Navajo habitation eligible, Criteria A, 
C, D 

adverse effect, avoid or 
recover data 
(ethnographic/ archival 
research) 

3 032-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria A, 
D 

adverse effect, avoid or 
test and recover data 

4 034-2005(Hopi), 
possibly Dot Klish 
Village, 
Ariz D:10:1(PC)3 

Hopi Ancestral 
Pueblo 

habitation eligible, Criteria A, 
C, D 

no adverse effect if it is 
determined that the 
affected area was 
previously excavated; if 
not, adverse effect, avoid 
or test and recover data 

5 038-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria A, 
D 

adverse effect, avoid or 
test and recover data 

6 042-2005(Hopi) Hopi Ancestral 
Pueblo 

temporary camp eligible, Criteria A, 
C, D 

adverse effect, avoid or 
test and recover data 

7 043-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria A, 
D 

adverse effect, avoid or 
test and recover data 

8 044-2005(Hopi), 
possibly 
Ariz D:9:1(PC)3 

Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria A, 
C, D 

no adverse effect if it is 
determined that the 
affected area was 
previously excavated; if 
not, adverse effect, avoid 
or test and recover data 

9 AZ H:9:41(ASM) ASLD Cohonina artifact scatter eligible, Criterion D adverse effect, avoid or 
test and recover data 

10 AZ H:9:42(ASM) ASLD Cohonina artifact scatter eligible, Criterion D adverse effect, avoid or 
test and recover data 

11 AZ H:9:43(ASM) ASLD Cohonina field house, artifact 
scatter  

eligible, Criterion D adverse effect, avoid or 
test and recover data 

12 AZ H:10:120(ASM) ASLD, 
private 

Cohonina field house with 
associated artifacts 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

13 AZ H:10:130(ASM) ASLD prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

14 AZ H:10:131(ASM) private prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

15 AZ H:10:132(ASM) ASLD, 
private 

prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

16 AZ H:10:133(ASM) ASLD prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

17 AZ H:10:134(ASM) ASLD, 
private 

Cohonina/ 
Cerbat 

artifact scatter 
(Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

18 AZ H:10:135(ASM) ASLD prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 
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  Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National Register 

Status2 
Effects, Recommended 

Treatment2 

19 AZ H:10:136(ASM) private prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

20 AZ H:10:137(ASM) private prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

21 AZ H:10:138(ASM) private prehistoric scatter of flaked 
stone (Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

22 AZ H:10:139(ASM) private Cohonina/ 
Cerbat 

artifact scatter 
(Mount Floyd 
volcanic field) 

eligible, Criterion D adverse effect, avoid or 
test and recover data 

23 AZ H:11:41(ASM) private Cohonina field house eligible, Criterion D adverse effect, avoid or 
test and recover data 

NOTES:  1 The inventory is based on conceptual designs. Supplemental surveys would be conducted as needed pursuant to a 
Section 106 Programmatic Agreement during the post-EIS preparation of final designs. 

  2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. 
  3 Site may have been excavated to mitigate the impacts of the original pipeline construction. 
  4 ASLD = State Trust Land managed by the Arizona State Land Department.  

Of these 23 sites, 8 are on the Hopi Reservation, and 15 are west of the Hopi and Navajo Reservations. 
One of the sites is an Ancestral Pueblo habitation site, and 6 others also reflect Ancestral Pueblo 
occupation of the region, including one temporary camp, and 5 artifact scatters. One site is a historical 
Navajo habitation. Seven sites reflect prehistoric Cohonina or Cerbat occupation of northwestern 
Arizona—3 sites with field houses, and 4 artifact scatters without features. The 8 other sites are scatters of 
flaked stone in the Mount Floyd volcanic field. Although culturally or temporally diagnostic artifacts 
have not been found on these sites, they probably were used by the Cohonina and Cerbat cultures, and 
perhaps during the earlier Archaic era as well. 

All of the resources that might be adversely affected are significant and eligible for the National Register 
because of their potential to yield important information about the prehistory and history of the region 
(Criterion D). The Hopi also consider all Ancestral Pueblo sites to be significant under Criterion A 
because of their association with important events in Hopi history, and sites with remnants of architecture 
to be eligible under Criterion C because they represent distinctive types. Efforts would be made during 
preparation of final designs to avoid or reduce impacts on the National Register-eligible properties. For 
sites that cannot be avoided, there is good potential to satisfactorily mitigate the impacts through data 
recovery studies. Because of this potential and the prior disturbance of the affected sites, the projected 
impacts are rated as moderate.  

Traditional Cultural Resources. Reconstruction of the coal-slurry pipeline along the existing route has 
potential to adversely affect 10 traditional Hopi cultural resources and 1 traditional Hualapai cultural 
resource (Table 4-38). These include areas where eagles and other raptors are collected for ceremonial 
uses, ceremonial areas and shrines, trails, landscape features, trails, ancestral sites, and water sources. The 
pipeline reconstruction mostly would be limited to a previously disturbed corridor, but the effects are 
potentially adverse. Those effects and measures to avoid, reduce, or mitigate adverse effects would be 
discussed pursuant to a Section 106 Programmatic Agreement if Alternative A is approved. Because of 
the prior disturbance and potential to reduce or mitigate adverse effects, the impacts are rated as 
moderate.  



 

Black Mesa Project EIS 4-97 Chapter 4.0 – Environmental Consequences  
November 2006 

Table 4-38 Potential Impacts on Traditional Cultural Resources  
along the Existing Coal-Slurry Pipeline1 

 Resource 
Cultural 

Affiliation National Register Status2 
Effects, Recommended 

Treatment2 

1 Kiikiqö, petroglyphs, and 
pictographs, site 032-2005 

Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

2 Hotvela Sun Clan eagle 
gathering area 

Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

3 Hotvela Fire Clan eagle 
gathering area 

Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

4 Salt pilgrimage trail Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

5 Owaqöl ritual race track Hopi eligible, Criterion A crossed, adverse effect, avoidance 
recommended 

6 Tuutuskya (offering place) Hopi eligible, Criterion A crossed, adverse effect, avoidance 
recommended 

7 Orayvi Greasewood Clan eagle 
gathering area  

Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

8 Songòopavi Bear Clan eagle 
gathering area  

Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

9 Palavayu (Little Colorado 
River), sacred watercourse 

Hopi eligible, Criterion A crossed, adverse effect, avoidance 
recommended 

10 Koohonina trail Hopi eligible, Criteria A, D crossed, adverse effect, avoidance 
recommended 

11 Tuckayou Spring Hualapai eligible, Criterion A possible blockage of downstream 
flow, adverse effect, reconstruct 
pipeline to allow flow over the 
pipeline 

NOTES: 1  The inventory is based on conceptual designs and would be supplemented as needed pursuant to a Section 106 
Programmatic Agreement during the post-EIS preparation of final designs. 

 2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. It is 
recognized that avoidance of some resources, such as linear trails, is impossible, and measures to reduce or mitigate 
impacts would be implemented in consultation with the appropriate tribe. 

4.10.1.2.2  Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative)  

Archaeological and Historical Resources. The agencies’ preferred route with realignments could affect 
nine more archaeological and historical sites eligible for the National Register than reconstruction of the 
pipeline along the existing right-of-way. Eight of these resources are Ancestral Pueblo archaeological 
sites located within a 400-foot-wide corridor along Moenkopi Wash (Table 4-39). Three of these sites are 
habitation sites, two appear to be temporary camps, and three are artifact scatters, petroglyphs (rock art). 
Impacts cannot be determined until final designs are prepared, but it is anticipated that a total of no more 
than 1 mile of the pipeline would be realigned in this segment and there is good potential to avoid impacts 
on all of these sites. The Kingman realignment is likely to adversely affect one additional National 
Register-eligible site, which is the archaeological remnants of the razed Harris Station along the Atchison, 
Topeka & Santa Fe Railroad.  
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Table 4-39 Potential Impacts on Archaeological and Historical Sites  
along the Coal-Slurry Pipeline Realignments1 

 Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National Register 

Status2 
Effects, Recommended 

Treatment2 

Moenkopi WashRealignments      
1 033-2005(Hopi) Hopi Ancestral 

Pueblo 
habitation (?), 
possible pit house, 
artifact scatter 

eligible, Criteria A, 
D 

potential adverse effect, avoid 
or test and recover data 

2 035-2005(Hopi) Hopi Ancestral 
Pueblo 

petroglyphs and 
artifact scatter 

eligible, Criteria A, 
C, D 

potential adverse effect, avoid 
or test and recover data 

3 036-2005(Hopi) Hopi Ancestral 
Pueblo 

petroglyphs eligible, Criteria A, 
C, D 

potential adverse effect, avoid 
or test and recover data 

4 037-2005(Hopi) Hopi Ancestral 
Pueblo 

petroglyphs and 
artifact scatter 

eligible, Criteria A, 
C, D 

potential adverse effect, avoid 
or test and recover data 

5 039-2005(Hopi) Hopi Ancestral 
Pueblo 

temporary camp, 
1-room structure, 
artifact scatter 

eligible, Criteria A, 
D 

potential adverse effect, avoid 
or test and recover data 

6 040-2005(Hopi) Hopi Ancestral 
Pueblo 

temporary camp eligible, Criteria A, 
D 

potential adverse effect, avoid 
or test and recover data 

7 041-2005(Hopi) Hopi Ancestral 
Pueblo 

habitation eligible, Criteria A, 
D 

potential adverse effect, avoid 
or test and recover data 

8 AZ J-37-
05(NNHPD) 

Navajo Ancestral 
Pueblo 

habitation eligible, Criteria A, 
D 

potential adverse effect, avoid 
or test and recover data 

Kingman Reroute    
1 Harris Station, 

AZ F:16:61(ASM) 
BLM, 
private 

Euro-
American 

remnants of 
1890s–1940s 
railroad station  

eligible, Criteria D potential adverse effect, avoid 
or test and recover data 

NOTES: 1  The inventory is based on conceptual design. Supplemental surveys would be conducted as needed pursuant to a 
Section 106 Programmatic Agreement during the post-EIS preparation of final designs. 

 2  Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. 

All nine of the additional sites that might be affected by the realignments are eligible for the National 
Register because of their potential to yield important information about the prehistory and history of the 
region (Criterion D). The Hopi also consider the Ancestral Pueblo sites to be significant under Criterion A 
because of their association with important events in Hopi history, and sites with petroglyphs to be 
eligible under Criterion C because they are representative of a style of rock art. Efforts would be made 
during preparation of final designs to avoid or reduce impacts on these sites, but if they cannot be 
avoided, there is good potential to satisfactorily mitigate the impacts through data recovery studies. 
Because of this potential and the prior disturbance, the projected impacts are rated as moderate.  

Traditional Cultural Resources. Reconstruction of the coal-slurry pipeline with the Moenkopi Wash 
realignments would not adversely affect any more traditional cultural resources than would reconstruction 
along the existing right-of-way. The level of impacts is rated as moderate.  

One traditional Hualapai cultural resource, a historical cemetery, is located about 1 mile from the 
proposed Kingman reroute. Reconstruction of the coal-slurry pipeline along that reroute is not expected to 
affect the cemetery. 

4.10.1.3 C Aquifer Water-Supply System (Agencies’ Preferred Alternative) 

4.10.1.3.1 Well Field 

Archaeological and Historical Resources. A records review of the proposed well field identified 
11 archaeological and historical sites evaluated as eligible for the National Register or as requiring 
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archaeological testing to complete their evaluation (Table 4-40). Five of these sites are scatters of 
prehistoric flaked stone that may date to the Archaic or Ancestral Pueblo periods. Two other sites reflect 
Ancestral Pueblo occupation, and include a habitation site and an artifact scatter with petroglyphs. The 
three other sites are related to livestock grazing by Navajos or Euro-Americans. The well field has not 
been designed, but there is considerable flexibility in selecting the specific location of wells (as many as 
21) and associated power lines, access roads, and collector pipelines. Consequently, there is considerable 
potential for avoiding adverse effects on archaeological and historical sites as the well field is designed, 
and potential impacts are rated as minor.  

Table 4-40 Potential Impacts on Archaeological and Historical Sites  
within the C-Aquifer Well Field1 

  Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National Register 

Status2 
Effects, Recommended 

Treatment2 

1 011-2004(Hopi) Hopi Archaic, 
Ancestral 
Pueblo (?) 

scatter of flaked 
stone 

eligible, Criterion D potential adverse effect, 
avoid or test and recover 
data 

2 013-2004(Hopi) Hopi Euro-
American 

post-1900 
livestock pens, 
windmill, water 
tanks 

eligible, Criterion D, 
possibly A 

potential adverse effect, 
avoid or test and recover 
data 

3 AZ-N-56-3(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

Pueblo III 
habitation site 

eligible, Criterion D potential adverse effect, 
avoid or test and recover 
data 

4 AZ-N-56-4(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

petroglyph and 
artifact scatter 

eligible, Criterion D potential adverse effect, 
avoid or test and recover 
data 

5 AZ-N-56-6(NNHPD) Navajo prehistoric scatter of flaked 
stone 

eligibility testing 
recommended, 
Criterion D 

potential adverse effect, 
avoid or test and recover 
data 

6 AZ-N-56-7(NNHPD) Navajo prehistoric scatter of flaked 
stone 

eligibility testing 
recommended, 
Criterion D 

potential adverse effect, 
avoid or test and recover 
data 

7 AZ-N-56-8(NNHPD) Navajo prehistoric scatter of flaked 
stone 

eligibility testing 
recommended, 
Criterion D 

potential adverse effect, 
avoid or test and recover 
data 

8 AZ-N-56-9(NNHPD) Navajo Navajo 1930s–1960s 
sheep dipping 
station 

eligible, Criterion D, 
possibly A 

potential adverse effect, 
avoid or test and recover 
data 

9 AZ-N-41-10(NNHPD) Navajo prehistoric scatter of flaked 
stone 

eligibility testing 
recommended, 
Criterion D 

potential adverse effect, 
avoid or test and recover 
data 

10 AZ-N-56-11(NNHPD) Navajo Navajo 1890s–1950s 
rocks alignments 
and scatter of 
artifacts (possible 
herding camp) 

eligible, Criterion D potential adverse effect, 
avoid or test and recover 
data 

11 AZ-O-49-1(NNHPD) Navajo prehistoric, 
Navajo 

scatter of flaked 
stone (Tolchaco 
gravels), 1930s 
cistern and 
inscribed concrete 
marker 

prehistoric 
component eligible, 
Criterion D; 
historic-period 
component not 
eligible 

potential adverse effect, 
avoid or test and recover 
data 

NOTES: 1  The inventory is based on conceptual designs and would be supplemented as needed pursuant to a Section 106 
Programmatic Agreement during the post-EIS preparation of final designs. 

 2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. 
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Traditional Cultural Resources. Four traditional cultural resources have been inventoried within areas 
that could be affected by development of the C-aquifer well field, but only one of these—an area where 
the Hopi collect eagles for ceremonial uses—is likely to be adversely affected (Table 4-41). Consultations 
would be conducted with the HCPO pursuant to a Section 106 Programmatic Agreement to seek ways to 
avoid, reduce, or mitigate those impacts.  

The Hopi consider all sources of surface water, whether in springs, or ephemeral or permanent streams, to 
have traditional cultural significance. Clear Creek and Chevelon Creek were identified as two specific 
traditional Hopi cultural resources within areas that might be affected by pumping of groundwater from 
the C aquifer. Hydrogeological modeling of the impacts of the proposed pumping of groundwater, even at 
the highest rate being considered, indicated the reduction in base flow within those creeks, which are 
about 26 to 33 miles east of the well field, would not be measurable (refer to Section 4.3), and no adverse 
effects are anticipated.  

Table 4-41  Potential Impacts on Traditional Cultural Resources within  
the C-Aquifer Well Field and Related Surface Water1 

  Resource 
Cultural 

Affiliation 
National Register 

Status2 Effects, Recommended Treatment2 

1 Songòopavi Bearstrap clan eagle collecting 
area  

Hopi eligible, Criterion A within 1 mile, adverse effect, recommend 
avoidance 

Surface Water    
1 Sakwavayu/ Lemovayu (Clear Creek) shrine Hopi eligible, Criterion A No measurable decrease in stream flows 
2 Sakwavayu (Chevelon Creek)  Hopi eligible, Criterion A No measurable decrease in stream flows 
Shallow Groundwater Used for Traditional Livestock Grazing   
1 wells in the Leupp vicinity Navajo not historic properties dropping water table may dry up wells; 

alternative water supply would be 
provided for traditional livestock grazing 

NOTES: 
1  The inventory is based on conceptual designs and would be supplemented as needed pursuant to a Section 106 Programmatic 

Agreement during the post-EIS preparation of final designs. 
2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer to the 

introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. 

Springs and other water resources also are important to traditional Navajo culture. Some Navajo continue 
traditional grazing of livestock in the well field area and rely on shallow wells to provide water for their 
herds. Development of the C aquifer water supply could cause those wells to go dry. Although the wells 
are not historic properties, this could result in adverse impacts on traditional lifeways. The project 
proponents would provide an alternative water source for livestock grazing to mitigate the impacts of 
groundwater drawdown.  

One traditional Hopi cultural resource and an aspect of traditional Navajo lifeways could be affected. 
Because of the potential to mitigate the effects, the impacts are rated as minor.  
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4.10.1.3.2 C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative) 

Archaeological and Historical Resources. Twenty-three archaeological and historical resources evaluated 
as eligible for the National Register have been identified within areas that could be affected by construc-
tion of the eastern alignment of the C aquifer water-supply pipeline and associated access roads, 
substation, and power line (Table 4-42). The surveyed area included options for installing the pipeline on 
either side of the roads that are followed along much of the eastern route, as well as alternative locations 
for a substation and power line routes. Therefore, it is unlikely that all 23 of the identified resources 
would be affected. However, additional archaeological and historical sites might be subject to potential 
effects because the area of construction disturbance might be expanded as final designs are prepared for 
facilities such as the pump stations. 

Table 4-42 Potential Impacts on Archaeological and Historical Sites along the  
C Aquifer Water-Supply Pipeline and Related Facilities: Eastern Route1 

  Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National 

Register Status2 
Effects, Recommended 

Treatment2 

Proposed Water Pipeline   
1 013-2005(Hopi) Hopi Ancestral 

Pueblo 
artifact scatter eligible, Criteria 

A, D 
potential adverse effect, avoid 
or test and recover data 

2 014-2005(Hopi), 
NA14487(?) 

Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

3 015-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter and 
possible shrine 

eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

4 016-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, C, D 

potential adverse effect, avoid 
or test and recover data 

5 017-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

6 019-2005(Hopi)3 Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

7 020-2005(Hopi)3 Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

8 021-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

9 022-2005(Hopi) Hopi Ancestral 
Pueblo 

rock alignment 
(possible field 
house) 

eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

10 023-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

11 024-2005(Hopi) Hopi Ancestral 
Pueblo 

habitation eligible, Criteria 
A, C, D 

potential adverse effect, avoid 
or test and recover data 

12 025-2005(Hopi) Hopi Ancestral 
Pueblo 

habitation eligible, Criteria 
A, C, D 

potential adverse effect, avoid 
or test and recover data 

13 027-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

14 028-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

15 029-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

16 030-2005(Hopi) Hopi Ancestral 
Pueblo 

artifact scatter eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

17 048-2005(Hopi), 
JUA 80-07 

Hopi Ancestral 
Pueblo 

habitation eligible, Criteria 
A, C, D 

potential adverse effect, avoid 
or test and recover data 

18 AZ-J-43-40(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

Pueblo I-II field 
house 

eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 
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  Site Number Jurisdiction 
Cultural 

Affiliation Site Type 
National 

Register Status2 
Effects, Recommended 

Treatment2 

19 AZ-J-44-19(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

Pueblo II field 
house 

eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

20 AZ-O-31-3(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

Pueblo I habitation eligible, Criteria 
A, D 

potential adverse effect, avoid 
or test and recover data 

21 AZ-O-48-1(NNHPD) Navajo Ancestral 
Pueblo 
(Anasazi) 

Pueblo II habitation eligible, Criteria 
A, D, partially 
excavated 

potential adverse effect, avoid 
or test and recover data 

22 AZ-O-48-19(NNHPD) Navajo Archaic scatter of flaked 
stone 

eligible, Criterion 
D 

potential adverse effect, avoid 
or test and recover data 

23 AZ-O-48-40(NNHPD) Navajo Euro-
American 

circa 1920 steel, 
through-truss bridge

eligible, Criterion 
C 

potential adverse effect, design 
reuse to preserve historic 
features 

NOTES: 1  The inventory is based on conceptual designs and does not include the locations of two pumping stations, and other 
facilities such as holding tanks. The survey included options for locating the pipeline on either side of existing roads 
in some locations, so all of the sites probably would not be affected. Supplemental surveys would be conducted 
pursuant to a Section 106 Programmatic Agreement during the post-EIS preparation of final designs and additional 
sites might be identified. 

 2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. 

 3 Located along the west Kykotsmovi area subalternative. 

Twenty-one of the 23 sites are related to Ancestral Pueblo (Anasazi) occupation of the region, and include 
5 habitation sites, 3 field houses, and 13 artifact scatters. Another scatter of flaked stone dates to the 
Archaic era. 

The other recorded resource—an abandoned steel truss bridge—is being considered as one of two 
subalternatives for crossing the Little Colorado River. If the bridge were used to support the pipeline over 
the river, there is potential to adversely affect the historic integrity of the bridge if the addition of the 
pipeline was not according to the Secretary of the Interior’s Standards for Historic Preservation. On the 
other hand, adaptive reuse of the bridge might enhance the potential for preservation of the bridge in 
place. There are no National Register-eligible resources along the other subalternative crossing, which 
would involve boring beneath the river. 

The other subalternative for the eastern route of the water-supply pipeline is in the Kykotsmovi area. Two 
of the Ancestral Pueblo artifact scatters are located along the west Kykotsmovi subalternative. Use of the 
east Kykotsmovi subalternative alignments would avoid potential impacts on those sites. 

Construction of a water-supply pipeline along the eastern alternative alignment could affect numerous 
archaeological sites and a historical bridge. The projected impacts are rated as moderate.  

Traditional Cultural Resources. Seventy-seven traditional cultural resources have been inventoried within 
areas that could be affected by development of the eastern route for the C aquifer water-supply pipeline 
and associated facilities, and current preliminary designs indicate 16 of those could be adversely affected 
(Table 4-43). Fourteen of those are significant to the Hopi, and include trails, plant collection areas, fields 
in the Kykotsmovi vicinity, eagle collecting areas, ceremonial areas, water resources, and an ancestral 
village. Potential effects and measures to avoid, reduce, or mitigate adverse effects would be considered 
pursuant to a Section 106 Programmatic Agreement if the eastern route is approved. Two resources of 
significance to Navajos are burials that may be close enough to the proposed route that they might be 
disturbed. If those burials could not be avoided, they would be treated pursuant to the NAGPRA and the 
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Navajo Nation Jishchaá policy. Because of the potential to reduce or mitigate adverse effects, the 
potential impacts are rated as moderate.  

4.10.1.3.3 C Aquifer Water-Supply Pipeline: Western Route 

Archaeological and Historical Resources. Because the western route for the water pipeline is only 
conceptually defined, the area of potential effects for construction impacts could not be delineated with 
sufficient detail to warrant intensive field survey to identify archaeological and historical resources along 
this alternative. A records and literature review identified more than 340 prior studies that had recorded 
almost 400 archaeological and historical sites within a 1-mile-wide corridor along the western route. The 
review indicated that the Klethla Valley, Long House Valley, and northern Black Mesa, which are crossed 
by the western route, have some of the highest densities of archaeological sites in the region, and have a 
higher percentage of larger and more complex habitation sites than along the eastern route. The western 
route also is more than 30 percent longer than the eastern route. Therefore, it is very likely that use of the 
western route would adversely affect considerably more archaeological and historical sites and require 
substantially more time and funds to mitigate impacts than would use of the proposed route. Because 
there is good potential for satisfactory mitigation through data recovery, the impacts are rated as 
moderate.  

Table 4-43 Potential Adverse Effects on Traditional Cultural Resources along the  
C Aquifer Water-Supply Pipeline and Related Facilities: Eastern Route1 

 Resource 
Cultural 

Affiliation
National Register 

Status2 Effects, Recommended Treatment2 

1 Songòopavi Bearstrap Clan eagle 
gathering area  

Hopi eligible, Criteria A, D within 1 mile, adverse effect, avoid 

2 Palavayu (Little Colorado River), sacred 
watercourse 

Hopi eligible, Criterion A crossed, adverse effect, avoid 

3 Songòopavi Bear Clan eagle gathering 
area  

Hopi eligible, Criteria A, D within 1 mile, adverse effect, avoid 

4 Traditional plant collection areas Hopi eligible, Criteria A, D crossed, adverse effect, avoid 
5 Masqötö, spiritual area Hopi eligible, Criterion A within 1 mile, adverse effect, avoid 
6 Uyvatuyqa, Kwan Society eagle 

gathering area 
Hopi eligible, Criteria A, D within 1 mile, adverse effect, avoid 

7 Trail to San Francisco Peaks Hopi eligible, Criteria A, D crossed, adverse effect, avoid 
8 Kiiqö along highway south of 

Kiqötsmovi 
Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

9 Farm fields along Oraibi Wash Hopi eligible, Criteria A, D crossed, adverse effect, avoid 
10 Tep'va (Greasewood Spring) Hopi eligible, Criterion A crossed, adverse effect, avoid 
11 Traditional trail and wagon road (Route 

22) 
Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

12 Tsongongöyakni, smoking circle Hopi eligible, Criteria A, D within 1 mile, potential adverse effect, 
avoid 

13 Tuutuskya (offering place) associated 
with Kiisiwu pilgrimage 

Hopi eligible, Criteria A, D within 1 mile, potential adverse effect, 
avoid 

14 Tuutuskya (offering place) on pilgrimage 
trail to Kiisiwu 

Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

15 Jishchaá, Burial 1 Navajo protected by 
NAGPRA 

possible disturbance, treat pursuant to 
Navajo Nation Jishchaá policy 

16 Jishchaá, Burial 8 Navajo protected by 
NAGPRA 

possible disturbance, treat pursuant to 
Navajo Nation Jishchaá policy 

NOTES: 1  The inventory is based on conceptual designs and would be supplemented as needed pursuant to a Section 106 
Programmatic Agreement during the post-EIS preparation of final designs. 

 2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. It is 
recognized that avoidance of some resources, such as linear trails, is impossible, and measures to reduce or mitigate 
impacts would be implemented in consultation with the appropriate tribe. 
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Traditional Cultural Resources. Records reviews and limited interviewing identified 17 traditional Hopi 
cultural resources and 11 traditional Navajo cultural resources that could be affected by the western route 
for the C aquifer water-supply pipeline. Eleven of those could be adversely affected (Table 4-44). Ten of 
these are significant to the Hopi and include eagle collecting areas, a trail, and a water source. One 
historical Navajo burial also might be disturbed. Interviewing local Navajo residents along the route 
probably would identify numerous other, more specific traditional Navajo cultural resources, such as 
locations where traditional ceremonies have been conducted, abandoned house sites, remnants of corrals 
used in hunting game, and other burial locations. Although incomplete, the inventory indicates the 
impacts are likely to be moderate.  

Table 4-44 Potential Adverse Effects on Traditional Cultural Resources along the  
C Aquifer Water-Supply Pipeline and Related Facilities: Western Route1 

  Resource 
Cultural 

Affiliation
National Register 

Status2 Effects, Recommended Treatment2 

1 Songòopavi Bearstrap Clan eagle 
gathering area1  

Hopi eligible, Criteria A, D more than 1 mile away, adverse effect, 
avoid 

2 Palavayu (Little Colorado River), sacred 
watercourse1 

Hopi eligible, Criterion A crossed, adverse effect, avoid 

3 Songòopavi Bear Clan eagle gathering 
area1 

Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

4 Hotvela Sand Clan eagle gathering area Hopi eligible, Criteria A, D more than 1 mile away, adverse effect, 
avoid 

5 Orayvi Greasewood Clan eagle gathering 
area 

Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

6 Salt pilgrimage trail Hopi eligible, Criteria A, D crossed, adverse effect, avoid 
7 Naptsiwtaqa - Hotvela Fire Clan eagle 

gathering area 
Hopi eligible, Criteria A, D within 1 mile, adverse effect, avoid 

8 Hotvela Sun Clan eagle gathering area Hopi eligible, Criteria A, D crossed, adverse effect, avoid 
9 Mariiya (Middle Mesa) eagle and plant 

area 
Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

10 Kwatupatsa - Hotvela Eagle Clan eagle 
gathering area 

Hopi eligible, Criteria A, D crossed, adverse effect, avoid 

11 Jishchaá, Burial 11 Navajo protected by NAGPRA  possible disturbance, treat pursuant to 
Navajo Nation Jishchaá policy 

NOTES: 1  The inventory is based on conceptual designs and would be supplemented as needed pursuant to a Section 106 
Programmatic Agreement during the post-EIS preparation of final designs. 

2 Recommendations regarding eligibility, effects, and treatment are indicated; agency consultations are ongoing. Refer 
to the introduction to Section 3.10 for summary of eligibility criteria or 36 CFR 60 for detailed definitions. It is 
recognized that avoidance of some resources, such as linear trails, is impossible, and measures to reduce or mitigate 
impacts would be implemented in consultation with the appropriate tribe. 

4.10.1.4 Continued Use of the N Aquifer 

Pumping of groundwater from the N aquifer would continue for well maintenance, and as a backup 
supply if there were outages in the C-aquifer supply. The expected maximum rate of pumping is no more 
than about half the current rate. An option for continued complete reliance on the N aquifer also is being 
considered as an alternative to building a new C aquifer water-supply system. The Hopi consider streams 
and springs within the area that could be affected by continued pumping of groundwater from the 
N aquifer to be traditional cultural resources. Hydrogeological modeling indicates that any of these 
options would result in no measurable reductions in baseflow within those streams and springs, and no 
adverse effects are anticipated under any N-aquifer pumping scenario. 
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4.10.2 Alternative B – Approval of the LOM Revision Without Approval of the Black Mesa 
Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply System  

Under Alternative B, the 18,984 acres of the unpermitted area would be incorporated into the area 
permitted for mining. However, the coal-slurry pipeline would not be reconstructed and operations would 
not resume, and the C aquifer water-supply system would not be developed. Impacts of those activities on 
cultural resources would be avoided. Impacts on cultural resources would be confined to the mining 
operations areas, and as discussed in Section 3.10, mitigation studies have been completed and 
requirements of Section 106 of the NHPA have been fulfilled for the entire coal lease area. In accordance 
with LOM permit conditions, Peabody would continue to address any cultural resources discoveries, 
identify and treat human remains, and take into account any sacred and ceremonial sites brought to their 
attention by local residents, clans, or representatives of the Hopi Tribe or Navajo Nation tribal 
governments.  

4.10.3 Alternative C – Disapproval of the LOM Revision (No Action) 

Under Alternative C, the Kayenta mining operation would continue through 2026 as currently permitted. 
The impacts on cultural resources would be similar to those of Alternative B, except that further mining 
would not be authorized within the 18,984 acres of the unpermitted area. That might result in avoiding 
impacts on approximately 5 unanticipated discoveries of cultural resources, 10 to 15 sacred sites or 
ceremonial areas, and 25 to 30 burials that may be within 20 to 25 archaeological sites. 

4.11 SOCIAL AND ECONOMIC CONDITIONS 

This section addresses the social and economic impacts of the Kayenta and Black Mesa mining operations 
(including ancillary facilities), the coal-slurry pipeline, and the C aquifer water-supply system upon the 
communities within the region of influence. Many types of historic and current data (presented in 
Chapter 3) were applied and projected, as appropriate, to quantify the economic impacts on the affected 
environment. 

To estimate impacts of the alternatives on revenue, fluctuations in revenue that occurred in the past were 
reviewed. The future abilities of the various governmental entities to generate revenue were considered 
(including various revenue sources and rate-setting opportunities). Judgments about project consequences 
were made based on those considerations.  

Assumptions. Several assumptions were made for the purposes of the impact assessment. These are 
described below.  

There would be no substantial change in mining, construction, or reclamation technology over the life of 
the mining operations.  

The government legislation and regulations controlling taxation, royalty payments, employment wage 
rates, and hiring practices generally would remain in effect. There would be neither major changes in the 
various rates nor changes in the manner in which government agencies receive the revenue. The revenue 
from water use, however (historically received as water royalties, see Table 3-31), is considered a special 
case. It is assumed that the revenue from mining-related water use would increase in Alternative A, at 
least as a result of the increase in water use to 6,000 af/yr. No assumption is made concerning any 
increase in water revenue that is a result of any other changes in royalties (such as the water royalty rates) 
or any other water revenue sources. 

For most of the revenue sources, it is assumed the revenue to the Navajo Nation and to the Hopi Tribe 
that is attributable to each mine would be closely related to the amount of coal extracted from the mine in 
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any given year. Examples are the possessory interest tax, business activity tax, Navajo sales tax, Navajo 
fuel excise tax, coal royalties, and coal bonuses. It is assumed that the increased water-related revenue in 
Alternative A would come largely from the Black Mesa mining operation because of the high volume of 
water use by the coal-slurry pipeline. 

The industry multipliers (Section 3.11, Table 3-27) are assumed to remain the same. Those industry 
multipliers express the relationship between the components of the Black Mesa Project and the regional 
economy. 

Key dates that are part of the LOM permit revision application partly determined the assumed durations 
of project phases for socioeconomic analysis purposes. The activities that would occur under 
Alternative A were assumed as follows: 

• The existing-conditions phase is based on conditions present on January 1, 2006, the first day that 
Mohave Generating Station was not operating. During the existing conditions phase, the Kayenta 
mining operation would continue (with 8.5 million tons of coal production annually), but the 
Black Mesa mining operation (with 4.8 million tons of coal production annually through 2005) 
would not. While design, right-of-way acquisition, and other preparations would occur with 
regard to the coal-slurry pipeline and C aquifer water-supply system, no pipeline construction 
would occur.  

• The construction phase would begin on January 1, 2008, and last for 2 years (2008 through 2009). 
Reconstruction of the coal-slurry pipeline and construction of the C aquifer water-supply system 
would occur. During that phase, the Kayenta mining operation would continue. 

• The operations phase would have a duration of 16 years (2010 through mid 2026). Under 
Alternative A, the Black Mesa mining operation would resume, and both the C aquifer water-
supply system and the coal-slurry pipeline would operate. Coal production for the complex would 
be 14.7 million tons annually (with Black Mesa at an increased production level of 6.2 million 
tons annually and Kayenta continuing at the 8.5 million ton level). That production level, an 
increase of 10.5 percent from the 2005 level, would continue through 2026. The Black Mesa 
Complex would cease mining operations in 2026. 

• The reclamation phase for the permitted area would begin in 2026 and continue through 2028.  

For Alternative B or C, it is assumed that a steady rate of mining activity would occur at the Kayenta 
mining operation. Since the production of coal by the Kayenta mining operation would be the same under 
Alternative A, B, or C, most socioeconomic effects of the Kayenta mining operation alone would be the 
same under any of the alternatives. Under Alternative B, unpermitted parts of the mine lease area would 
be incorporated into the permit area. The Black Mesa mining operation infrastructure (offices, roads, etc.) 
would be used as necessary by the Kayenta mining operation. Under Alternative C, the unpermitted area 
would not be permitted at all, and its reclamation phase, including the Black Mesa mining operation 
infrastructure, could begin as early as 2007. 

Impacts Common to All Alternatives. Peabody provides free wood (a byproduct of grubbing that is often 
used as firewood), coal, and potable water to residents at two water stands within the lease area. Peabody 
would continue to provide these items under all alternatives, and there would be no change in these 
incidental benefits.  
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4.11.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.11.1.1 Black Mesa Complex 

Continued operation of the Kayenta mining operation, restoration of the Black Mesa mining operationg, 
increased coal production at the Black Mesa mining operation, and construction and operation of the 
remaining components of this alternative would result the following: 

• Direct economic effects from employment at the Black Mesa Complex 

• Indirect multiplier economic effects on jobs, production, and income 

• Direct economic effects from Black Mesa Complex revenue collected by the tribes and state 
agencies 

• Social effects from the changes in the types and intensity of activities in the area, and relocation 
of households 

These effects are discussed below. 

Direct economic effects from employment. If the Black Mesa operations resume, about 350 employees 
would be required for the Black Mesa mining operation during the operation phase, for a total of about 
835 employees at the Black Mesa Complex. This would be an increase of 79 employees over the2005 
levels, to staff the increased coal production. The restored and additional jobs would be at year 2010 
wages equivalent to the $40,000 to $62,000 range for mining jobs in 2001. These would be the highest 
paid private-sector jobs in the Hopi Reservation and the Arizona portion of the Navajo Reservation. This 
is considered to be a major beneficial effect. 

Indirect multiplier economic effects. Using the mining industry’s multiplier effects on the regional 
economy, there would be beneficial effects of employment and income resulting from the resumed Black 
Mesa mining operation as follows: 

• For the 350 Black Mesa mining operation jobs, about 385 jobs would be created elsewhere in the 
local or regional economy 

• For every dollar paid for the coal, there would be 40 cents paid for goods or services elsewhere in 
the local or regional economy 

• For every dollar of income earned by mine workers, 0.4 dollar of income would be earned by 
others elsewhere in the local or regional economy 

Direct economic revenue effects. The revenue from the Black Mesa Complex to the Hopi Tribe and the 
Navajo Nation, for revenue sources other than water royalties, would increase about 10.5 percent because 
of the increase in the amount of coal produced. The annual revenue to the two tribes from coal production 
would be about $15.5 million for the Hopi Tribe and about $37.9 million for the Navajo Nation. With 
construction and operation of the C aquifer water-supply system, water royalties would be paid to the 
Navajo Nation associated with the use of 6,000 af/yr of water from the C aquifer. If the N aquifer would 
continue to be used, water royalties would increase for the tribes due to increased mining-related water 
use, from 4,400 af/yr to 6,000 af/yr. 

It is anticipated the local area of influence of the Black Mesa Complex, which includes the Hopi village 
of Moenkopi and 14 Navajo chapters, would continue to be the home of 90 percent of the Black Mesa 
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Complex employees. Beyond the jobs at the Black Mesa Complex, the local area would experience the 
majority of the additional multiplier effects of the mining industry. Fees associated with Peabody’s CAA 
Title V permit would be a new Navajo Nation revenue source. Authority for the Title V permit program 
shifted from USEPA to NNEPA in 2004. The NNEPA will carry out the authority for the next renewal of 
Peabody’s 5-year permit, with any required revisions. The fee amounts cannot be anticipated at this time. 

If the Black Mesa mining operation resumes, the sales tax payments from Peabody to the State of Arizona 
would likely be restored from the $10.5 million figure expected in 2006 (see Section 3.11.2.4) to amounts 
at or above the 2005 total ($18.1 million). Peabody does not yet have a projection of its likely property 
tax amounts for the periods covering the shutdown or the resumption of the Black Mesa mining operation.  

There would be short-term economic impacts when mining removes grazing lands. There are 68 homes 
dispersed throughout the lease area and some residents are ranchers whose livestock graze on both 
undisturbed and reclaimed land.  

Social effects. Increasing coal production at the Black Mesa mining operation would result in an increase 
in disturbances to the nearby residences that could cause increased intrusions to the rural setting and 
lifestyle within the local area of influence; however, it is expected this increase would not be detectable 
given the amount of disturbance already ongoing or that occurred on a regular basis prior to 2006. 

As noted earlier, 17 residences (families) would need to be relocated out of areas to be mined. The 
households would have three relocation choices: (1) relocate to a place of their choice on or near their 
customary use area with which the tribe and Peabody concur (i.e., where future mining would not require 
another relocation), (2) relocate elsewhere on the reservation off of Black Mesa, or (3) accept cash and 
relocate on their own. Peabody would pay for relocation (or pay cash) one time. 

Long-term effects. Once all mining operations have ceased and all the disturbed areas have been 
reclaimed, Peabody would release these lands back to the tribes’ control. Land reclamation would result 
in a long-term beneficial economic effect by improving the quality and the quantity of the forage. 
Research conducted by Peabody for the Kayenta mine in 1997 indicated that revegetated areas, as 
compared to undisturbed lands, had 4 to 6.5 times as much useable forage in the spring and 3.7 to 
25.4 times as much useable forage in the fall (OSM 2005c). Peabody reported that by 2004, 18 families 
were grazing livestock on 3,700 acres of reclaimed pasture (OSM 2005c). 

There would be a permanent loss of mining-related employment, the indirect multiplier economic effects, 
and coal production-related revenues to the Hopi Tribe, Navajo nation, applicable counties, and the State 
of Arizona after mining and reclamation activities have been completed. 

Coal-Washing Facility. Construction of the coal-washing facility would provide several temporary jobs, 
constituting an employment and income effect upon the local area. Davis-Bacon wages would apply to 
the project. For equipment operators in heavy construction, the most recent Davis-Bacon wages ranged 
from $17.00 to $22.00. Median wages for construction laborers in Navajo County in 2003 were about 
$10.00 for a laborer and $22.00 for a first-line supervisor. 

Coal-Slurry Preparation Plant. Resumption of the Black Mesa mining operation would cause the plant to 
reopen with approximately the same number of employees (34) as in 2005, which would have a direct 
beneficial effect. 
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Coal-Haul Road. The temporary addition of construction jobs related to the new coal-haul road would 
provide a direct beneficial effect on the local area over the temporary construction phase. There would be 
no employment associated with the coal-haul road over the operational phase. 

4.11.1.2 Coal-Slurry Pipeline 

The socioeconomic effects of the coal-slurry pipeline reconstruction and resumption of operation would 
be the same regardless of the route selected. That is because the routes are similar enough that the small 
differences between them would not change the labor pool, taxing authorities, or other population groups 
or geographic areas that would be affected by the project. 

Under the proposed project, mining would resume in mid 2009, 15 to 20 operational employees would be 
hired to staff the pipeline’s booster-pump station locations and BMPI’s office in Flagstaff. The jobs 
would continue through 2026. Reconstruction of the coal-slurry pipeline would provide a temporary 
employment opportunity during the construction phase for individuals throughout the region (primarily 
those living on the Hopi and Navajo Reservations, and in Flagstaff, Bullhead City, and Laughlin), and 
especially within the coal-slurry pipeline’s local area of influence. This comprises the Navajo Nation 
chapters of Forest Lake, Coalmine Mesa, and Cameron; two Hopi areas defined by the boundaries of two 
tribal block groups (areas within census tracts); and the Kingman area, defined by the boundaries of six 
census tracts. . 

Reconstruction of the pipeline would provide substantial revenue during the construction phase. Sales tax 
receipts for construction materials, lodging, and fuel would be the largest construction revenue sources. 
BMPI has not yet been advised by any of the State and local taxing authorities as to the effect of its 
reconstruction on its future taxes. 

4.11.1.3 Project Water Supply 

4.11.1.3.1 C Aquifer Water-Supply System 

4.11.1.3.1.1 Water Withdrawal 

The reduction of the use of the N-aquifer wells in the area of the mines would lessen the concern that 
mining withdrawals interfere with water use for other purposes. The users include those Hopi and Navajo 
communities which rely on the public water supply from about 70 municipal wells that tap the N aquifer. 
The users also include those who use N-aquifer water for grazing and agriculture.  

Under the 11,600 af/yr subalternative, 5,600 af/yr of C-aquifer water would be available in 2010 for use 
by the Hopi Tribe (2,000 af/yr) and the Navajo Nation (3,600 af/yr) to support potential domestic, 
municipal, industrial, and commercial uses. In addition, under this subalternative, the 6,000 af/yr used for 
mining and coal slurry would become available for Navajo uses as Kayenta and Black Mesa mining and 
reclamation operation phases are completed and the water is no longer needed for those purposes. The 
spur pipeline construction necessary to deliver the water to tribal communities is not considered in this 
EIS. The communities that would receive the water have not been identified and the dates when these 
projects would be undertaken are not known at this time.  

It is possible to project how the additional supply of 5,600 af/yr of water could accommodate economic 
development. The Hopi Tribe has designated the N aquifer water for nonindustrial use, so the Hopi tribe 
looks to the C aquifer water for industrial and other economic development use. The following are two 
examples of the employment that could be supported by the 2,000 af/yr supply of C-aquifer water: 
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• Low water-use businesses (150 gallons of water per employee per day), almost 8,700 employees; 
or 

• High water-use businesses (800 gallons of water per employee per day), more than 1,600 
employees 

The C-aquifer water supply (2,000 af/yr) could have a major short-term beneficial effect upon economic 
development efforts for the Hopi Tribe. That beneficial effect would depend on the development of the 
spur pipeline that is not a part of this EIS. 

The Navajo Nation has indicated that the C-aquifer water would be used for a variety of uses. The 
employment that could be supported by the 3,600 af/yr supply of C-aquifer water, calculated as for the 
Hopi Tribe, would be as follows: 

• Low water-use businesses (150 gallons of water per employee per day), more than 15,000 
employees; or 

• High water-use businesses (800 gallons of water per employee per day), nearly 3,000 employees 

On the other hand, much of the Navajo Nation’s 3,600 af/yr of C-aquifer water might go to household 
use. Navajo Reservation households currently use far less than the 150 gallons of water per person per 
day consumed on average by urban Arizonans (City of Mesa 2006). As economic development brings a 
higher standard of living, it is assumed that Navajo Reservation households might increase their water use 
to 100 gallons of water per person per day. At that rate, more than 8,500 households (at an average 
household size of 3.77 persons) could be supplied by 3,600 af/yr.  

The C-aquifer water supply (3,600 af/yr) could have a major beneficial effect on economic development 
and the Navajo nation’s efforts to expand its potable water supply system to outlying communities. That 
beneficial effect would depend on the development of the spur pipeline, which is not a part of this EIS. 

As noted above, under the 11,600 af/yr subalternative, the 6,000 af/yr of water used for mining and coal 
slurry would become available for Navajo uses as Kayenta and Black Mesa mining and reclamation 
operation phases are completed and the water is no longer needed for those purposes. The use of this 
additional 6,000 af/yr could have a major long-term beneficial effect on economic development and 
household water supply efforts for the Navajo Nation. The advance knowledge that the 6,000 af/yr water 
supply would later become available would be an additional economic benefit. Proprietors of businesses 
would first choose to locate where they would be served by the 5,600 af/yr water supply. Once 
established, they could plan for the availability of the 6,000 af/yr water supply over the long term. 
Proprietors could, for example, plan for later expansion or for the location of branch operations. 

Under the 6,000 af/yr subalternative, it is likely that many of the communities near the water-supply 
pipeline would not become connected to a central water system, and the C aquifer water-supply system 
would cease operation at the end of the mining operation and land reclamation of the Black Mesa Project. 
There are currently no other water supply plans of nearly the size of the C-aquifer water supply system for 
the Hopi Reservation or the western Navajo Reservation.  

4.11.1.3.1.2 Infrastructure 

Construction of the well field, pipeline, and associated facilities would provide temporary employment 
opportunities in the local area of influence, which would include the Navajo Nation chapters of Leupp, 
Bird Springs, Tolani Lake (either route), and Coalmine Mesa (western route only). Also, construction 
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would provide substantial revenue during the construction phase. Sales tax receipts for construction 
materials, lodging, and fuel would be the largest construction revenue source.  

Operation and maintenance of these facilities would result in long-term employment opportunities. The 
lease agreements associated with the water-supply system infrastructure would provide for annual 
payments to the Hopi Tribe and Navajo Nation. The eastern route of the C aquifer water-supply pipeline 
would occupy 54 miles of right-of-way on the Hopi Reservation and 54 miles of right-of-way on the 
Navajo Reservation. If, instead, the water-supply pipeline were constructed on the western route, all 
137 miles of right-of-way would be on the Navajo Reservation. The amount of right-of-way related 
revenue to each tribe would depend upon which route would be selected. Property tax revenue would be 
distributed to the Coconino County school districts that serve the local area.  

An access road related to the pipeline would be constructed between WSP Mileposts 71 and 76, in the 
Hardrock area. While a paved road within that area would be beneficial, it probably would not be of 
measurable economic benefit unless it became part of a continuous connection north to Highway 160. If 
such a connection were in place, workers could commute to the mining operations and beyond. 

The additional electrical infrastructure for the water pipeline also could provide the opportunity to install 
residential connections along the pipeline in the well field area. Connections in Kykotsmovi could support 
the existing electrical system and lessen the potential for outages. A 69kV transmission line with available 
capacity could be extended into the planned Tawaovi community. 

The incidental opportunity by which the project water supply would be available to tribal communities is 
discussed in Section 4.11.1.3.1.1. Spur pipelines would need to be developed to serve Hopi and Navajo 
communities. The impact of developing the spur pipelines is not considered in this EIS.  

4.11.1.3.2 N Aquifer Water-Supply System 

If the N aquifer water-supply system were used exclusively to supply the mining operations and coal-
slurry pipeline, there would be no change in employment associated with operation and maintenance of 
the water supply. There would be no temporary construction employment and no extended-operations 
employment effect. There would be concerns about the perceived effects of increased water withdrawals 
on local water availability for domestic use, grazing, and agriculture. 

4.11.2 Alternative B – Conditional Approval of the LOM Revision Application Without Approval 
of the Black Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-
Supply System  

4.11.2.1 Black Mesa Complex 

Under Alternative B, the 18,984 acres of the currently unpermitted Black Mesa mining operation would 
be incorporated into the area permitted for mining. The coal-haul road would be constructed to facilitate 
handling and delivery of coal throughout the Black Mesa Complex.The permitted area would continue to 
supply coal to the Navajo Generating Station at the rate of 8.5 million tons of coal production annually 
from the present time to 2026. No construction would occur during the years from 2006 to 2009, and no 
increase in mining would occur from 2010 to 2026. There would be no changes, therefore no impacts, in 
the following during the period from 2006 to 2026: 
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• Employment at the Kayenta mining operation; 

• Construction employment for the coal-washing facility; 

• Mining industry-related regional multiplier effects upon jobs, production, or income; and 

• Revenue to governmental agencies (other than water use revenue). 

Peabody would continue to provide free wood, coal, and potable water to residents, at two water stands 
within the lease area. Fewer acres would be disturbed at the Black Mesa Complex, so less land would be 
affected that is important to grazing or to traditional economic activities such as materials gathering for 
food, clothing, shelter, or crafts. With fewer acres disturbed and then reclaimed, grazing activities would 
not be interrupted. On the other hand, there would be fewer acres where post-mining reclamation would 
improve forage yields.  

4.11.2.2 Coal-Slurry Pipeline 

The coal-slurry pipeline would not be reconstructed and the coal-slurry pipeline would not resume 
operation. Therefore, there would be none of the following:  

• Construction or operational employment for the coal-slurry pipeline; 

• Pipeline-construction industry-related regional multiplier effects upon jobs, production, or 
income; or 

• Revenue to governmental agencies.  

4.11.2.3 Project Water Supply 

The new C aquifer water-supply system would not be constructed. Therefore, there would be none of the 
following:  

• Construction or operational employment for the water infrastructure; 

• Pipeline-construction industry-related regional multiplier effects upon jobs, production, or 
income; 

• Revenue to governmental agencies; and  

• Opportunity for tribal domestic, municipal, industrial, and commercial water supply  

The lack of construction of any project-related water infrastructure would preclude the economic 
development opportunity for the tribes related to the location of that infrastructure. 

4.11.3 Alternative C – Disapproval of the LOM Revision (No Action) 

Under Alternative C, the Kayenta mining operation would continue through 2026 as currently permitted. 
The impacts on social and economic conditions would be similar to those of Alternative B, except that 
further mining would not be authorized within the 18,984 acres of the unpermitted area of the Black Mesa 
Complex. In addition to a reduction in the total number of acres disturbed, as in Alternative B, no acres in 
the unpermitted area, specifically, would be disturbed and there would be no project-related impact on 
any lands important to the traditional economy. 
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4.12 ENVIRONMENTAL JUSTICE 

The reservations in the project area are both minority and low-income areas. The counties most affected 
by the project—Navajo, Coconino, and Apache—have higher proportions of poverty populations than 
does the State of Arizona. Four Kingman-area census tracts within the project area also have a higher 
proportion of those living in poverty than in Mohave County overall.  

The economies of minority and low-income communities are often less resilient than the economies of 
other communities. These populations generally are dependent upon their surrounding environment (e.g., 
subsistence living), more susceptible to pollution and environmental degradation (e.g., reduced access to 
health care), and often less mobile or transient than other populations (e.g., unable to relocate to avoid 
potential impacts). Adverse social and economic effects within these populations are often more intense. 

Assumptions. American Indian environmental justice populations on or near reservations are the majority 
population because the reservations are tribal homelands. No specific assumptions are made about long-
term regional income levels, but a high proportion of the population is in poverty now, and historically, 
very few areas have emerged rapidly from poverty. Poverty has persisted for decades on the reservations 
and in Apache and Navajo counties overall. It is assumed that for at least two decades much of the region 
would have a higher proportion of persons in poverty than would Arizona, Nevada, or the United States.  

The poverty level was defined in 2003 Census Series P-60, Income and Poverty, as a money income 
threshold of $9,573 for a one-person household (under 65 years of age) through a figure of $18,660 for a 
four-person family with two related children under 18 years of age, to a figure of $35,572 for a nine or 
more person family with eight related children under 18 years of age. The report’s geographic breakdown 
of proportions of persons in poverty goes only to a statewide level. The total percentage of people in 
poverty in Arizona is listed in the report as 13.9 percent for Arizona and 9.0 percent for Nevada. 
Meanwhile the percent of persons in poverty in the year 2000 (latest available figures) for the Hopi 
reservation was 38.9 percent, and for the Navajo reservation was 41.9 percent. 

In implementing the project, all applicable Hopi Tribe and/or Navajo Nation requirements, as applicable, 
would be met with regard to hiring preferences and with regard to business entities’ procurements of 
materials or services. 

All economic effects (including employment, revenue, and economic development) addressed in the 
social and economic conditions section, also apply to the environmental justice population. Two 
additional types of effects are discussed in this section—additional economic effects on low-income and 
minority areas and cultural effects upon the American Indian population. In every case, the bulk of both 
the beneficial effects and the adverse effects would apply to the environmental justice population. 

4.12.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.12.1.1 Black Mesa Complex 

A great majority of the jobs at and related to the mines are held by American Indians. In addition, the 
Kayenta community, which has an economy driven by the mines, and the entire local area of 14 Navajo 
chapters and the Hopi village of Moenkopi are American Indian communities. Directly or indirectly, the 
mines provide the bulk of the higher paid jobs in this low-income local area. The temporary construction 
jobs for facilities at the mines also would represent highly paid jobs in the area.  

The governments that are recipients of many of the revenues from the mines are American Indian tribal 
governments. The communities that might have access to a new water supply that could support economic 
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development efforts are American Indian communities. While the Kayenta school district that most 
benefits from mining tax revenue is an Arizona public school district, a majority of the students and 
employees of the district are American Indian. 

The population directly affected by and concerned about the effects of water withdrawals upon the 
continuing availability of local water for grazing and agriculture is almost entirely an American Indian 
population.  

The households that would experience the effects of mining on grazing lands are American Indian 
households. Health and safety impacts of continued mining operations would affect largely minority and 
low-income populations. The required adherence to various occupational health and safety regulations 
would include the continuation of onsite occupational health-treatment facilities.  

Generally air quality is in compliance with the NAAQS. However, particulate matter (e.g., fugitive dust 
from the mining operations) is the air pollutant that remains a concern to residents in the immediate 
vicinity of the Black Mesa Complex.  

At the Black Mesa Complex, Peabody provides free firewood (a byproduct of grubbing that is often used 
as firewood), coal, and potable water at two water stands local residents, most of whom are American 
Indian.  

Coal-Washing Facility and Coal-Haul Road. The workforce that would construct the coal-washing 
facility and coal-haul road would include many American Indians. The wages would be as indicated in 
Section 4.11.1, which would be higher than the wages typical for the area. The coal-washing facility 
would be operated by mine employees; therefore, the employment effects from operation of the facility 
would be similar, or the same, as for the mines.  

4.12.1.2 Coal-Slurry Pipeline 

It is assumed that approximately 50 percent of the coal-slurry pipeline reconstruction workforce would be 
members of the Hopi Tribe and Navajo Nation. Though temporary, such employment opportunities 
provide wages that would be higher than typical for the area. American Indians also would experience the 
bulk of the other employment and revenue effects of the coal-slurry pipeline. 

4.12.1.3 Project Water Supply 

4.12.1.3.1 C Aquifer Water-Supply System  

4.12.1.3.1.1 Water Withdrawal 

The 11,600 af/yr pumping subalternative represents a capacity of 6,000 af/yr of water for project-related 
purposes (mining and coal slurry) and an opportunity to realize an additional 5,600 af/yr for tribal use. 
Under this subalternative, at the end of the LOM, the 6,000 af/yr also could become available for Navajo 
tribal use. Long-term community and economic development for the Hopi and Navajo environmental 
justice populations would be enhanced by the availability of water. Under the 6,000 af/yr subalternative, 
the C aquifer water-supply system would cease operation when it is no longer needed for mine-related 
purposes. 

The reduction in use of the N-aquifer wells by the Black Mesa Complex would lessen the concern that 
N-aquifer mining withdrawals would interfere with water use for grazing, agriculture, and domestic wells, 
and address the stated concerns of traditional tribal members with the use of the N aquifer. 
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4.12.1.3.1.2 Infrastructure 

It is assumed that approximately 50 percent of the construction workforce would be members of the Hopi 
Tribe or Navajo Nation. Though temporary, such employment opportunities provide wages that would be 
higher than typical for the area.  

A permanent access road would be built from WSP Mileposts 71 to 76. If, with other non-project road 
construction, it were extended north from Arizona Route 264 (adjacent to the pipeline) to the mines, 
developing the route would improve the transportation network for Hopi and Navajo residents, especially 
the Hopi villages and the Navajo chapters of Forest Lake and Hard Rock. Such a road would provide 
improved access to jobs, health care, schools, and other facilities. 

There would be 15 jobs to maintain the pipeline and operate the pumping stations. The new electrical 
transmission infrastructure and any water-distribution system built from the water-supply pipeline could 
bring power and water to some of the lowest income Hopi and Navajo areas. 

4.12.1.3.2  N Aquifer Water-Supply System 

If the N aquifer were used as the sole water supply, the continuing and increased use of the N-aquifer 
wells by the Black Mesa Complex would result in continued concern that withdrawing water from the N 
aquifer for mine-related purposes would interfere with water use for grazing, agriculture, and domestic 
wells. Almost all of the use of the N aquifer other than by the Black Mesa Complex is by the American 
Indian population.  

4.12.2 Alternative B – Conditional Approval of the LOM Revision Application Without Approval 
of the Black Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-
Supply System  

4.12.2.1 Black Mesa Complex 

The 18,984 additional acres would be incorporated into the area permitted for mining. Section 4.11.2.1 
indicates the lack of several short-term social and economic benefits under Alternative B, compared to 
Alternative A. The local area that would experience the lack of benefits would be the American Indian 
community.  

If Alternative B were chosen, there would be no reconstruction and operation of the coal-slurry pipeline 
and no new water-supply system, so short-term construction-related economic benefits would not be 
realized by the American Indian communities. Similarly, the long-term benefits associated with restarting 
and increasing coal production would also not be realized. And,, the incidental opportunity to deliver 
water for domestic, municipal, industrial, and commercial uses to American Indian communities along the 
pipeline would not be realized as a result of this project. 

4.12.3 Alternative C – Disapproval of the LOM Revision (No Action) 

4.12.3.1 Black Mesa Complex 

The impacts would be similar to those of Alternative B. 

Mine reclamation would occur sooner in the Black Mesa mining operation area than would be the case in 
the other alternatives. With the absence of mining activities on the lands of the unpermitted area, the tribal 
people would cease to be affected by such things as mining traffic and noise from that area of the Black 
Mesa Complex. Mining’s interference would cease with regard to a variety of available plants used for 
medicinal, ceremonial, and household needs, as well as a great reliance on firewood from the 
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piñon/juniper woodland. Over the long term, since fewer lands would be mined and reclaimed, less land 
would ultimately have improved productivity for grazing. Revenues related to coal production to both 
tribes would cease earlier than under either of the other two alternatives, eliminating substantial resources 
and programs that assist Environmental Justice populations in the region and local area of influence. 

4.13 INDIAN TRIBAL ASSETS 

The Indian tribal assets that would be affected or consumed as a result of the proposed actions under each 
of the alternatives would be coal, water, land, grazing habitat, and traditional uses of the land.  

All of the coal that would be mined at the Black Mesa Complex is an Indian tribal asset. The affected 
lands that are Indian tribal assets comprise lands on the Hopi and Navajo Indian Reservations that would 
be a part of the project, including the land surface where coal mining would occur, the lands occupied by 
rights-of-way and easements related to mining, the coal slurry pipeline, the C-aquifer well field, and the 
water-supply pipeline (Alternative A only). The water that would be affected includes the water that 
would continue to be withdrawn from the N aquifer and in Alternative A, the water that would be 
withdrawn from the C aquifer. The particular amounts of Indian trust assets affected by the project would 
vary by alternative.  

The trust responsibilities of the United States that are pertinent to the project, as described in Section 3.13, 
would be carried out throughout the life of the project. While Peabody’s coal leases described in Section 
3.13 are not components of the Black Mesa Project, any renegotiation of the leases that would occur over 
the duration of the project would be subject to the approval of BIA under 25 U.S.C. 

4.13.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

Several of the agreements that commit Indian tribal assets to the project are continuing agreements. The 
Navajo Nation Council has supported the use of Indian trust assets for the Black Mesa Project when it has 
approved the coal mining leases, coal-slurry preparation plant lease, and right-of-way permits for the 
project. The Hopi Tribe has supported the use of Indian tribal assets for the Black Mesa Project when it 
has approved the coal-mining lease and rights-of-way for the project. 

The amount of coal to be mined by the Black Mesa mining operation under Alternative A would increase 
from 4.8 million tons per year to 6.2 million tons per year. The approval of that increase would be a part 
of the approval of the LOM revision by OSM. Annual coal production at the Kayenta mining operation 
would not change from the current 8.5 million tons per year. 

The land surface in the lease area would be disturbed by the mining operations and then would be 
reclaimed for grazing and other uses, restoring the land and vegetative asset to higher forage productivity 
than what existed prior to mining. 

Black Mesa Project facilities would occupy land subject to the following new agreements under the 
agencies’ preferred routing alternatives and any subalternatives: 

• A right-of-way permit for the 127 acres of the coal haul road corridor, between Peabody and the 
Hopi Tribe, subject to approval by BIA and the tribe; 

• Permits (permanent right-of-way) and easements for the coal-slurry pipeline, including portions 
of the existing route and some additional acreage, between the BMPI and the Hopi Tribe 
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(218 total acres), and the Navajo Nation (450 total acres for pipeline and two pump stations), 
subject to approval by BIA and the tribes; and 

• Permits (permanent right-of-way) and easements for the water-supply system components, 
between the system’s owner and the tribes, and also subject to approval by BIA. Under the 
11,600 af/yr subalternative, the Navajo Nation would issue right-of-way permits for 
approximately 83 total acres for the well field. Hart Ranch, which is owned by the Hopi Tribe, 
but which is not tribal trust land, would be the location of four wells. All of the 639 acres of 
permanent right-of-way for the water-supply pipeline, roads, power lines, and pump stations 
would be on tribal trust land, much of it on the Hopi Reservation and much of it on the Navajo 
Reservation. There is not yet enough information on the locations of all of the facilities to 
estimate the proportion of right-of-way that would be on each reservation. Under the 6,000 af/yr 
subalterantive, there would be less acreage needed for the well field, and no wells would be 
located on the Hart Ranch. 

The western water-supply pipeline route subalternative would be entirely on the Navajo Nation and the 
water-supply system right-of-way agreements would be between the system’s owner and the Navajo 
Nation only, for a total of approximately 1,032 acres. 

The C-aquifer water withdrawal would be up to 6,000 af/yr under the proposed action and 11,600 af/yr 
under the agencies’ preferred alternative. The Navajo Nation would receive royalties from the system’s 
owner for the use of 6,000 af/yr of project-related water during the LOM.  

As described in Section 2.2.1.2.1.1.2, under the 11,600 af/yr subalternative, the Hopi Tribe and Navajo 
Nation would have an option to pay the incremental costs of increasing water production from the 
C aquifer and increasing the size of the water-supply pipeline in anticipation of the potential future use of 
the system for tribal purposes. During the life of the project, the 5,600 af/yr increment above the water 
needed for project-related purposes would be available for Hopi (2,000 af/yr) and Navajo (3,600 af/yr) 
tribal use. When the 6,000 af/yr is no longer needed for the project it would be used by the Navajo 
Nation, if the appropriate infrastructure is constructed. 

This study assumes that pumping the C aquifer water up to 11,600 af/yr would continue for the estimated 
50-year life of the pipeline (until 2060). The impacts on the water resource of a C aquifer water-supply 
system are stated in this EIS (Section 4.4.1.4). 

Spur pipelines would need to be constructed to deliver any of this water to Hopi and Navajo communities; 
the impact of developing spur pipelines is not considered in this EIS. Any future Federal actions on such 
spur pipelines would be subject to NEPA analysis at the time of plan development.  

Under any of the C aquifer water-supply system options, there would also be project-related supplemental 
use of N aquifer water. The amount of N aquifer water pumped would be reduced from the current (prior 
to 2006) rates.  

There is also an alternative (Section 2.2.1.2.2.2) whereby the C aquifer water-supply system would not be 
built and the N aquifer would supply up to 6,000 af/yr for the project. The impacts on the water resource 
of increasing N aquifer use are stated in this EIS (Section 4.4.1.5.2). Under this alternative, the reason for 
the administrative delay of OSM’s permanent Indian Lands Program permitting decision described in 
Section 2.1.1.2 would not be resolved. The delay of permitting decisions for the Black Mesa mining 
operation and Black Mesa coal-slurry preparation plant stemmed from the concerns of the Hopi Tribe and 
Navajo Nation regarding use of N-aquifer water for the coal slurry and mine-related purposes. 
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4.13.2 Alternative B – Conditional Approval of the LOM Revision Application Without Approval 
of the Black Mesa Mining Operations, Coal-Slurry Preparation Plant, and C Aquifer 
Water-Supply System 

Mining would not resume at the Black Mesa mining operation and annual coal production at the Kayenta 
mining operation would not change from the current 8.5 million tons per year. 

Areas previously disturbed by the Black Mesa mining operation and areas never mined would be 
incorporated into the expanded permit area for the Black Mesa Complex but it is unlikely that mining 
would begin in any areas that have never been mined (Section 2.2.2). Therefore, the only new land 
surface disturbance in the lease area by the mining operations would be in those particular coal resource 
areas which have been previously disturbed in part. The Black Mesa mining operation infrastructure 
would be used as needed for the Kayenta mining operation. The coal-haul road would be constructed; a 
permit between Peabody and the Hopi Tribe, subject to approval by BIA, would be needed for 127 acres 
of right-of-way. 
 
Neither the coal-slurry pipeline nor the C-aquifer water-supply system would be constructed under 
Alternative B so their impacts related to land and water Indian trust assets would not occur. 
 
Therefore, compared to Alternative A, a smaller portion of the coal resource Indian tribal assets would be 
consumed through the life of the mining operations (by 2026) and there would be less disruption of 
grazing and traditional uses on the land. N-aquifer water in amounts averaging 1,240 af/yr would be used 
from 2006 to 2025. 

4.13.3 Alternative C – Disapproval of the LOM Revision (No Action) 

Mining would not resume at the Black Mesa mining operation and annual coal production at the Kayenta 
mining operation would not change from the current 8.5 million tons per year. 

Only areas previously disturbed by the Black Mesa mining operation would be incorporated into the 
expanded permit area for the Black Mesa Complex (Section 2.2.3). The Black Mesa mining operation 
infrastructure would not be used for the Kayenta mining operation and would be reclaimed. 
 
Neither the coal-slurry pipeline nor the C-aquifer water-supply system would be constructed under 
Alternative B so their impacts related to land and water Indian tribal assets would not occur. 
 
Therefore, compared to Alternative A, a smaller portion of the coal resource Indian trust assets would be 
consumed through the life of the mining operations (by 2026). There would be less disruption of grazing, 
traditional uses on the land, and less use of the land surface for project purposes in general than in 
Alternative A or B. N-aquifer water in amounts averaging 1,246 af/yr would be used from 2006 to 2025. 

4.14 NOISE AND VIBRATION 

The study area is generally very rural and sparsely populated or uninhabited; however, homes are present 
in areas, some located within 250 feet of project facilities. Homes, schools, churches, and medical 
facilities are considered sensitive receptors for noise and vibration. Ambient noise levels throughout much 
of the rural study area are estimated to be less than 50 A-weighted decibels (dBA) during daytime hours 
and 30 dBA during the nighttime hours. This is consistent with OSM’s 1990 EIS, which predicted sound 
levels ranging from 15 to 52 dBA for the evening hours, from 13 to 56 dBA for morning hours, and an 
averaged day/night sound level (Ldn) ranging from 33 to 43 dBA. This noise environment would be 
characterized as “comfortable” to “quiet” (refer to Table 3-42). 
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The region of influence is the geographic area that could potentially be affected by changes in noise or 
vibration levels due to this project. The region of influence varies for different project components. For 
example, the region of influence for blasting at the mines would extend up to several miles from the 
source. The region of influence for less intensive noise and vibration sources, such as coal-slurry and 
water-supply pipeline booster pumps or truck traffic, would be a few hundred feet or less. Noise impacts 
occur only where there are people or, in some cases, animals (noise sensitive receptors); therefore, the 
region of influence for noise impacts is directly related to the location of the receptors. 

Noise. The main issue regarding noise is the extent to which a change in environmental noise over 
existing conditions would be perceived by sensitive receptors. No noise monitoring or modeling were 
conducted for this study. The level of noise impacts was determined by considering the baseline noise 
levels within an area (whether the area was generally quiet or noisy) and then what increase (or decrease) 
the proposed action would be expected to produce to these baseline noise levels. 

Most noise impacts would last only through the LOM and subsequent reclamation periods (through 
2029). The exception is noise impacts associated with the life of the water-supply pipeline. The 11,600 
af/yr pumping alternative would last for at least 50 years for Hopi and Navajo use—beyond the time 
frame of mining. 

Vibration. Vibration impacts were determined by using the Blasting Guidance Manual, which was 
developed by OSM to prevent injury and damage to public and private property outside the mine permit 
area. To verify compliance with the Blasting Guidance Manual and the vibration standards within the 
Manual, a continuous ground vibration and air overpressure monitoring program is required. OSM 
requires that airblast levels be limited to a maximum of 134 dB (peak); therefore, airblast levels 
exceeding this would be considered major impacts. Ground vibrations cannot exceed peak particle 
velocity of 1.25 inches per second at a distance of 300 feet or 0.75 inches per second at 5,000 feet 
(Rosenthal and Morlock 1987). Measurements in excess of these limits would be major impacts. 
Vibration and airblast levels below the listed values are not considered capable of producing injury or 
property damage, but may cause annoyance and would, therefore, be considered moderate to minor 
impacts depending on distance to the receptor. 

4.14.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.14.1.1 Black Mesa Complex  

Noise. Under Alternative A, mining operations would extend through 2026. When the Black Mesa mining 
operation resumes in mid 2009, coal production at the Black Mesa Complex would be at a level of 
14.7 million tons annually, an increase of 10.5 percent from the 2005 level. The increased production 
would cause an associated increase in blasting and in truck transport of the mined materials within the 
Black Mesa Complex. 

Noise sources include blasting and associated noise, and coal transport by trucks and by the Black Mesa 
and Lake Powell Railroad. Postmining reclamation activities would require vehicular and equipment use 
for earth-moving and planting, producing minor to moderate noise impacts. 

As mining operations expand, more residences become exposed to the noise and vibration of blasting 
operations. To comply with 30 CFR 816.61(d), Peabody relocates persons living within 3,000 feet of 
blasting operations as a mitigation measure. According to the mining plan under this alternative, an 
additional 17 relocations are planned through 2026 to move residents impacted by blasting yet within 
their customary use areas inside the Black Mesa Complex boundary (Wendt 2005).  
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Some residents within the Black Mesa Complex near transportation routes and within range of blasting 
warning signals would experience slight increases in noise. The increase in coal production would 
engender a corresponding increase in transport-truck activity, but effects would be minor—a 10.5 percent 
increase in truck activity would cause less than a 3 dBA change. The combined increase in blasting 
signals, blasting, and truck activity is estimated to increase noise levels by about 1 to 2 decibels in 
locations that are considered quiet, a minor to negligible impact, since a change of 3 dBA is considered 
the limit of detection for the average human ear. The number of warning and all clear signals produced at 
blasting sites by a 100-watt-or-greater audible-speaker warning device—audible at 0.5 mile—also would 
increase.  

Construction of the coal-washing facility would have a short-term effect on the closest sensitive receptors 
(within the Black Mesa Complex). Operation of the facility would contribute only negligible noise 
increases because the operations would be enclosed in buildings.  

Resumed operation of the coal-slurry preparation plant would return daytime noise levels at receptors to 
approximately 45 to 55 dBA, punctuated with occasional audible noise from blasting activity.  

The coal-haul road would pass within approximately 250 feet of one residence. Haul trucks may produce 
a sound level in excess of 80 dBA at this distance to the receptor (see Section 3.13.1).  

In 2026, transport truck traffic would decline to that only necessary for reclamation, the coal-slurry 
preparation plant would cease operations, as would the Black Mesa and Lake Powell Railroad. Residents 
near the railroad would experience a cessation in noise from railroad operations. With the elimination of 
coal transport trucks and the railroad, noise levels at many residences would decline up to 10 to 15 dBA 
in some areas—a long-term decrease in noise levels. 

Vibration. Blasting must abide by limits for overpeak sound-pressure levels set forth in 30 CFR 816.67. 
Peabody has conducted a continuous airblast-monitoring program since 1994, using six permanent 
recording locations and portable instrumentation. The locations and monitoring thresholds of these 
monitoring stations were determined in consultation with OSM. Since monitoring began, air overpressure 
levels have remained below the 134 dB standard. Monitoring for vibration impacts would continue under 
this alternative. Vibration impacts over the life of mining are expected to be similar to those experienced 
today (within regulatory requirements) and would be short term.  

Blasting would cease with the end of mining operations, resulting in long-term beneficial effects to the 
nearest receptors.  

4.14.1.2 Coal-Slurry Pipeline 

4.14.1.2.1 Coal-Slurry Pipeline: Existing Route  

The primary noise sources associated with the coal-slurry pipeline are the booster-pump stations. The 
sound of the pumps is muffled by the surrounding steel-sided building. Pump station operations upon the 
resumption of pipeline operation would not change. Alternative A would neither require larger capacity 
pumps at the existing booster-pump stations, nor an increase in the number of pump stations. Therefore, 
there would be no noise impacts on residences along the pipeline route. Temporary noise impacts from 
reconstruction and installation of the pipeline may be moderate but would be very short term. Residences 
are located at a distance where impacts from vibration would be negligible to none. 
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4.14.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative) 

The coal-slurry pipeline realignments would require no change in pump station operation; consequently, 
there would be no long-term noise impacts in the vicinities of the alternative realignments. During 
reconstruction of the pipeline, residential noise and vibration impacts would be of the same magnitude as 
for the existing alignment alternative.  

4.14.1.3 Project Water-Supply 

4.14.1.3.1 C Aquifer Water-Supply System 

4.14.1.3.1.1 Infrastructure 

4.14.1.3.1.1.1 Well Field  

Residences within the well field area near the community of Leupp and the BNSF are the noise receptors 
of most concern regarding exposure to additional noise sources from the proposed project, as they are 
already exposed to relatively high levels of traffic noise (approximately 70 dBA Ldn and 75 dBA Ldn, 
respectively). Even with this contextual consideration, all noise impacts from the well field would be 
negligible to minor under Alternative A.  

During the construction phase, drilling and installation of the wells and construction of the associated 
pipelines, transmission lines and other structures would produce short-term noise impacts. These impacts 
would be similar to, and within levels considered acceptable for, new housing construction (refer to 
Section 3.13). During the operational phase, the well pumps would be submerged and would generate 
barely audible noise to nearby residences. (Precise locations for wells are unknown at this time.) Under 
Alternative A, this negligible increase in noise would exist throughout the life of the minning operations. 
Under the 11,600 af/yr alternative, the wells would be in use by Hopi and Navajo communities for at least 
50 years, so impacts are considered long-term.  

Residences in the vicinity are far enough away from the proposed construction areas that the temporary 
(short-term) vibration impacts would be negligible. 

4.14.1.3.1.1.2 C Aquifer Water-Supply Pipeline  

The eastern route would require two pump stations, new 69kV power lines, and access roads. The pumps 
would be housed within structures, mitigating any external noise. The pump stations would be located no 
closer than 0.25 mile to the nearest residences, and would be barely audible if at all. Noise produced by 
69kV power lines is generally limited to corona noise during inclement weather, and dissipates quickly 
beyond the right-of-way line. Access roads would not be used constantly but only for inspection and 
maintenance activities. Sporadic maintenance traffic would generate minor impacts (less than 1 dB 
difference). There are residential areas along most of the alignment, and two schools and a church in the 
Kykotsmovi area. Some areas already experience relatively high noise levels where there are traffic and 
industrial uses within 0.5 mile (65 dBA). Even with these contextual considerations, all impacts of the 
pipeline and existing noise sources taken together would be no greater than minor. 

Construction of all facilities would produce temporary minor increases to noise levels within their 
respective vicinities. Blasting to remove rock could occasionally be required during construction of the 
pipeline. Blasting would be conducted following a plan in accordance with construction activity 
regulations. For some nearby receptors the blasting would be very loud and would cause vibration effects, 
but would be within regulatory limits used in devising the plan. Blasting would be minimized by limiting 
it to those situations where there is no alternative. 
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Noise related to operation of the western route of the water-supply pipeline would be the same as that for 
the eastern route. Construction effects from blasting under this alternative would be the same as those 
described for the western alternative. There are fewer residential locations along this route.  

4.14.2 Alternative B – Conditional Approval of the LOM Revision Application Without Approval 
of the Black Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-
Supply System  

4.14.2.1 Black Mesa Complex 

Under Alternative B, the Kayenta mining operation would continue at current levels. The unpermitted 
area would be incorporated into the area permitted for mining. The noise impacts related to would be 
caused by a smaller number but the same type of blasting events, the same volume of truck and rail 
traffic, and the same volume of postmining reclamation activity as those under Alternative A. The 
Kayenta mining operation could occur on the previously unpermitted area as well as the previous, 
permanent, permit area.  

4.14.3 Alternative C – Disapproval of the LOM Revision (No Action) 

Under Alternative C, the Kayenta mining operation would continue through 2026 as currently permitted. 
Noise impacts would be similar to those of Alternative B, except that further mining would not be 
authorized within the 18,984 acres of the currently unpermitted area, so no mining noise impacts would 
occur in the former Black Mesa mining operation area. Short-term reclamation activities would occur in 
the former Black Mesa mining operation area.  

4.15 VISUAL RESOURCES  

Criteria used to determine project impacts on visual resources were adapted from BLM and Forestry 
Service methodologies (BLM Manual Handbook 8431 and the Forest Service Scenery Management 
Systems Manual [FS SMS 1995]) and professional judgment. Criteria used to assess the magnitude of 
impacts were derived from BLM’s 8400 series manual (Visual Resource Inventory and Contrast Rating 
System 1986), which establishes methodology to measure potential impacts on visual resources based on 
visual contrast. For this project, visual contrast is a measure of the degree of perceived change that would 
occur in the landscape due to the construction, operation, and reclamation of the project components. 
Contrast due to modification to landforms, destruction or disturbance of vegetation, and introduction of 
structures into the landscape were evaluated separately, and then together to determine the overall visual 
contrast. Contrast types are described in Table 4-45.  

For the purposes of this analysis, impacts would result from substantial degradation of the character or 
scenic quality of a landscape, where the form, line, color, and texture qualities that make it unique or 
identifiable, or that establish a “sense of place” are interfered with, or introduction of substantial visual 
changes in the landscape that would be seen from highly sensitive viewpoints (e.g., residences, recreation 
areas, and scenic roads). This could include partial or full-view blockage of scenic viewsheds (e.g., 
mountains, mesas, ridgelines, and riparian corridors) where views are currently unobstructed. 

Two types of impacts were evaluated—impacts on general scenic quality and impacts on views as related 
to specific viewers. Impacts on views were determined by identifying viewer sensitivity. For example, 
high-sensitivity viewers include residents, recreationists, and recreational destination travelers, and 
moderate-sensitivity viewers included viewers within commercial settings, and travelers along roads 
within the project area. Impacts on high- to moderate-sensitivity viewers were determined by 
consideration of existing scenic quality, project-introduced visual contrast, and distance zones.  
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Table 4-45 Contrast Types Defined 

Contrast Type Definition 
Landform contrast Landform contrast is the change in landform patterns caused by exposure of soils, 

disturbance to natural contours and/or geologic formations, and other noticeable 
modifications uncharacteristic to the natural landscape.  

Vegetation contrast Vegetation contrast is established by examining the diversity and complexity of existing 
vegetation and determining to what degree vegetation would be disturbed to construct 
roads, maintain right-of-way, and locate new project facilities. Typically, the more 
diverse and dense the vegetation the higher the contrast level. The removal of vegetation 
in a vacant/undeveloped area can create a distinct line, which inherently draws viewer 
attention to the modification.  

Structure contrast Structure contrast is the change by which proposed project facilities would differ from 
the surrounding landscape character. The introduction of new or modified structures into 
the existing landscape would create visual changes; however, these changes may not be 
as noticeable in a previously disturbed setting with the same or similar structures (e.g., 
replacing the existing coal-slurry pipeline in the same corridor). The most substantial 
structural contrasts would result from the introduction of new facilities into an 
undisturbed setting. Adjacent development, including power lines, roads, pipelines, or 
other utility facilities, reduces the degree of structural contrast. Typically, the 
construction of project facilities is less noticeable in industrial settings or in areas where 
other features dominate the setting.  

Visual contrast Visual contrast is derived from a combined analysis of landform, vegetation, and 
structure contrast. Visual contrast is a measure of the degree of perceived change that 
would occur in the landscape due to the construction and operation of the project. Visual 
contrast typically results from (1) landform modifications that are necessary to upgrade 
and construct new access roads, (2) removal of vegetation to construct roads and 
maintain right-of-way, and (3) introduction of new structures in the landscape.  

 

For the analysis, it was assumed that the 69kV power lines would be sited in the same right-of-way as the 
collector pipelines in the well field and in the same right-of-way as the proposed water-supply pipeline 
(with the exception of Kykotsmovi, where the 69kV power line could be located east of the town). Also, 
it was assumed that no new above-ground structures (i.e., power lines, pump stations, or water storage 
tanks) would be required along the coal-slurry pipeline or alternative realignments. 

Within the study area, proposed above-ground facilities (e.g., water-storage tank, pump station, power 
lines) would be constructed in different landscapes and could be seen by several types of viewers. Six 
simulations of these project facilities were created from selected viewpoints in order to evaluate potential 
typical viewing conditions. These six simulations are listed below and provided in Appendix J. 

• Simulation 1: Well collection field – proposed water storage tank 
• Simulation 2: Proposed pump station(s) Milepost 30 
• Simulation 3: Proposed pump station Milepost 73 
• Simulation 4: 69kV power line along Indian Route 2 
• Simulation 5: 69kV power line near Kykotsmovi 
• Simulation 6: 220/69kV substation west of Leupp 
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4.15.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.15.1.1 Black Mesa Complex  

Under Alternative A, the expansion of mining into areas adjacent to the Kayenta mining operation and the 
resumed Black Mesa mining operation would cause minor visual impacts; new mining activity in separate 
areas would cause visual fragmentation of the natural landscape, with a moderate short-term impact on 
scenic quality. Removal of earth and vegetation would create visual contrast within the environment that 
would be mitigated later with reclamation. Re-establishment of landform contours and vegetation would 
reduce visual impacts in the long term. 

Impacts on scenic quality and views from residential areas within the Black Mesa Complex due to 
construction of the coal-washing facility would be negligible, as the mining operation is an industrial 
landscape with a heavily modified appearance. Future mining activities at the Black Mesa Complex could 
potentially be visible to high-sensitivity residential viewers, with varying impacts, depending on the 
viewing distance.  

Construction of the coal-haul road would be considered a moderate impact due to the removal of 
piñon/juniper and a noticeable disturbance of landform within a Class B landscape.  

Moderate short-term impacts would result when activities related to construction of the coal-washing 
facility and coal-haul road occur within immediate-foreground to foreground distance zones.  

4.15.1.2 Coal-Slurry Pipeline 

4.15.1.2.1 Coal-Slurry Pipeline: Existing Route  

Under Alternative A, the new pipeline would be placed adjacent to the existing pipeline or within the 
existing pipeline trench, and long-term impacts on scenic quality would be negligible. No new 
maintenance roads or above-ground facilities would be added. Relatively low levels of vegetation 
removal and landform disturbance would occur, and visible ground disturbance would be mitigated by 
re-establishment of vegetation.  

The greatest viewer impacts along the existing route would occur to high-sensitivity viewers along the 
western end of the coal-slurry pipeline within the Black Mountains ACEC, but those impacts would be 
minor. Although the area is Class A landscape, no overhead structures would be added, and the route is 
within the existing pipeline corridor, which would minimize visual contrast in the landscape. Viewers 
along the remainder of the route would experience very little impact—the alignment passes through Class 
B, C, and D landscapes where mitigation would return the landscape to existing conditions. No overhead 
structures would be added.  

Moderate impacts on residential views due to construction activities associated with pipeline replacement 
would occur along the existing route. All other impacts would be no greater than minor (e.g., impacts on 
moderate-sensitivity viewers in commercial use areas or roadways) including minor impacts on viewers 
within immediate-foreground to foreground distance zones in remote locations along the pipeline route.  

The use of the existing alignment in the Moenkopi Wash and Kingman areas would cause less vegetation 
removal and landform disturbance than would the realignments. Visible ground disturbance would be 
mitigated by re-establishment of vegetation. In the area west of Kingman there would be more impacts on 
residential views due to construction activities associated with pipeline replacement, because there are 
more residences, than with the realignment. 
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4.15.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative) 

Installation of the coal-slurry pipeline along the alternative alignments would have the following short-
term, minor effects on scenic quality and viewers: 

Moenkopi Wash. A new pipeline corridor and maintenance road would disturb landform and vegetation in 
a previously undisturbed Class B landscape. However, visual contrast would be weak to moderate, with 
negligible to minor impact on scenic quality and viewers. 

Kingman Reroute. Impacts on scenic quality and viewers would be negligible because the route would 
parallel existing power lines and roads and there are fewer residences.  

4.15.1.2.2.1 Agency Visual Management Compatibility 

The majority of the project area is State Trust Land, tribal land, or private land where no visual 
management objectives apply. Most BLM lands traversed by the coal-slurry pipeline and realignments are 
BLM Class IV lands, where only moderate visual modification or development may be introduced. (BLM 
landscape classifications range from Class I to Class V, with Class I the highest rating). The route also 
parallels the northern boundary of the Mount Nutt Wilderness Area and traverses the Black Mountain 
ACEC (Class I and Class II landscapes, respectively). Class I management objectives are to preserve the 
existing character of the landscape. The level of change to the landscape here should not attract attention. 
Class II management objectives restrict changes in form, line, color, and texture within the landscape—
activities in the area should not be visually evident or attract attention.  

The existing coal-slurry pipeline route traverses BLM-managed land between Seligman and Bullhead 
City, where impacts related to replacement of the existing pipeline would be compatible with BLM 
management objectives.  

The pipeline passes through a very small segment of land managed by the Forest Service (on the northern 
edge of the Williams Ranger District, Kaibab National Forest), where management objectives allow 
moderate modification. Pipeline replacement within the existing route would be in compliance with the 
Forest Service’s Scenery Management System, as it would not interfere with the existing character of the 
landscape. 

The Kingman reroute would be in compliance with agency management objectives for two BLM VRM 
Class II areas between (approximately) CSP Mileposts 6.5 and 7.5 and CSP Mileposts 25.5 and 28 (i.e., 
mileposts along the reroute). Existing utilities and linear features in the first segment—power lines and 
existing roads that could be used for maintenance—would reduce visual contrast. In addition, scenic 
quality impacts on a flat landscape of Class C scenic quality would be considered low. From CSP 
Mileposts 26 to 28, the alignment passes just north of a Class I area. However, since the route is not 
within the designated Class I area and modifications to the adjacent landscape would be minimal and 
would not attract attention, the route would be in compliance with management objectives.  

4.15.1.3 Project Water Supply  

4.15.1.3.1 C Aquifer Water-Supply System 

4.15.1.3.1.1 Infrastructure 

4.15.1.3.1.1.1 Well Field 

Under Alternative A, installation of water pumps at the well locations and the electrical line required to 
power them would have negligible to minor impacts to scenic quality as a result of weak project contrast. 
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These facilities would be slightly noticeable; however, they would not detract from the overall scenic 
quality level of the surrounding landscape. The visual impacts associated with the creation of 
maintenance roads and disturbance to the vegetation and landform, if required, could potentially result in 
detectable but slight impacts to scenic quality.  

Detectable but slight impacts potentially would be observed by high sensitivity viewers within immediate 
foreground to foreground distance zones, depending on the final selected location of the pumps within the 
well field area. The pumps and power line would be slightly noticeable to these viewers; however, these 
facilities would not be dominant structures within the viewsheds. 

Installation of a large water-storage tank would affect scenic quality from views in two locations within 
the well field. The tank would be noticeable on the horizon and would detract from the area’s scenic 
quality (Appendix J, Simulation 1). 

4.15.1.3.1.1.2 C Aquifer Water-Supply Pipeline 

C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative) 

Two pump stations along the water-supply pipeline near the Tolani Lake area and the Hardrock area (at 
WSP Mileposts 30 and 73, respectively) would be dominant visual features in the landscape, and would 
diminish scenic quality (Appendix J, Simulations 2 and 3). 

Detectable but slight impacts on scenic quality would occur along the water-supply pipeline where 
vegetation would be removed where a 69kV power line would be constructed and vegetation would be 
removed (Appendix J, Simulation 4), and where the pipeline would be adjacent to Oraibi and Dinnebito 
Washes. Impacts on scenic quality along the remainder of the eastern route would be negligible. The 
route’s location next to existing utilities (a high-voltage transmission line and electrical distribution lines) 
and existing roads and highways would reduce the visual contrast introduced into the landscape, as well 
as minimize the need to build new maintenance roads. 

Moderate to minor viewer impacts would occur in two locations: (1) pump stations within Class C 
landscapes would be visible to residential viewers south of Leupp, Arizona, and (2) water storage tanks at 
WSP Milepost 10 would be visually dominant in the landscape. Mitigation would help minimize visual 
contrast.  

Some minor viewer impacts would occur along the pipeline route where high-sensitivity viewers are 
within immediate-foreground distance zones. Minor impacts were identified within the well field, in and 
around Kykotsmovi, and to the north (Appendix J, Simulation 5) and just south of the mine lease area. 
Viewer impacts would be negligible along most of the pipeline route because facilities would be adjacent 
to roadways or other previously disturbed landscapes.  

Minor viewer impacts also would occur on moderate-sensitivity viewers of previously undisturbed, highly 
vegetated areas (from approximately WSP Mileposts 37 to 52; north of Kykotsmovi from WSP Mileposts 
64 to 71; and near the Black Mesa Complex boundary) along the water-supply pipeline. However, 
because the route would parallel existing linear features (i.e., roads and power lines), the majority of 
impacts (on moderate-sensitivity viewers) would be negligible.  

Moderate short-term viewer impacts would occur where high-sensitivity viewers are within immediate-
foreground distance zones and have unobstructed views of construction activities related to pump stations, 
water-storage tanks, and substations. All other impacts would be minor. 
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Water-Supply Pipeline: Western Route  

Under Alternative A, moderate scenic quality impacts would occur along the western route where pump 
stations would be built, and where the power line and maintenance road would be built in previously 
undisturbed Class A landscapes. Disturbance of landform (a new road) and introduction of an overhead 
structure (69kV power line) would diminish scenic quality from approximately Mileposts 43 to 52 and 
from approximately WSP Mileposts 73 to 82. 

Minor scenic quality impacts would occur where the same facilities would be introduced into Class B 
landscapes (from approximately WSP Mileposts 36 to 59 and from approximately WSP Mileposts 72 to 
91), and where vegetation would be removed and a new maintenance road constructed (from 
approximately WSP Mileposts 128 to 134). 

There would be negligible scenic quality impacts in Class C and D landscapes as a result of the ability to 
parallel existing roads and utility corridors (in the well-collection field and along the water-supply 
pipeline from the well field to approximately WSP Milepost 36; from WSP Mileposts 59 to 72; WSP 
Mileposts 92 to 128; and within the active area of the Black Mesa mining operation). 

Pump stations and other project-related facilities would be noticeable in the northern portion of the route 
along U.S. 160, a heavily traveled access route to Navajo National Monument and Monument Valley 
Tribal Park—viewer impacts would be detectable. There would be no viewer impacts along the remainder 
of the route, as there are few high-sensitivity viewers within 0.5 mile of the facility sites, and the route 
would parallel existing roads and facilities. 

Moderate viewer impacts would occur in one location (approximately WSP Milepost 68) where a pump 
station would be installed within the immediate-foreground distance zones of moderate-sensitivity 
viewers. Minor viewer impacts would occur on moderate-sensitivity viewers within immediate-
foreground distance zones, from approximately WSP Mileposts 58 to 75 (a Class B landscape), and in 
scattered locations along the Kletha Valley, where facilities would parallel existing linear features.  

Moderate short-term viewer impacts associated with construction activities along the western route would 
occur primarily in areas adjacent to pump station locations (i.e., WSP Mileposts 27.5, 68, 91, and 118). 
Minor impacts would occur in areas where power line construction and pipeline placement would be 
necessary within immediate foreground to foreground distance zones from residential viewers. The 
largest amount of short-term minor level impacts as a result of construction activities would occur in the 
Kletha Valley area because of travelers using U.S. 160 and existing development adjacent to the highway. 

4.15.2 Alternative B – Conditional Approval of the LOM Revision Application Without Approval 
of the Black Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-
Supply System  

The Kayenta mining operation would operate through at least 2026 and the unpermitted area would be 
incorporated into the area permitted for mining. It is currently expected that after 2026, operations at the 
Kayenta mining operation would cease and the mined land would be reclaimed. Impacts would be the 
same as those for the Kayenta mining operation discussed in Alternative A. Visual impacts associated 
with the C-aquifer well field and pipeline and with the reconstruction of the coal-slurry pipeline would 
not occur. 

4.15.3 Alternative C – Disapproval of the LOM Revision (No Action) 

The Kayenta mining operation would operate through at least 2026. It is currently expected that after 
2026, the Kayenta mining operation would cease and the mined land would be reclaimed. The Black 
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Mesa mining operation would not resume operations, and the coal-washing facility and the coal-haul road 
would not be constructed. There would be an immediate reduction of impacts on visual resources, due to 
the reclamation of mining land in the former Black Mesa operation area. With reclamation of mining 
lands, scenic quality of the mining areas would improve. Visual impacts associated with the C-aquifer 
well field and pipeline and with the reconstruction of the coal-slurry pipeline would not occur. 

4.16 TRANSPORTATION 

4.16.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.16.1.1 Black Mesa Complex 

On the Black Mesa Complex, roads are considered facilities that support the mining operation and have 
both short- and long-duration uses. The existing road system (approximately 543 acres) on the Black 
Mesa Complex would continue to be used until the mining and reclamation operations are completed. 
Minor access roads to exploration and development areas and pit and spoil ramps would be constructed 
and used for short durations of mining. Coal-haul roads, vehicle roads, mine vehicle roads, and 
maintenance roads would be used over a long duration. Peabody would locate, design, construct, use, 
maintain, and reclaim all roads needed in the permit area in a manner that minimizes impacts on the 
environment. About 127 acres outside the lease areas would be added to construct a new coal-haul road 
from the J-23 coal resource area on the permanently permitted area of the Black Mesa Complex to the 
coal-preparation facilities on the currently unpermitted area of the Black Mesa Complex. The roadway 
with a new surface right-of-way about 500 feet wide and 2 miles long would be constructed to improve 
travel efficiency. As part of the LOM revision, haul roads are proposed to be constructed in coal-resource 
areas N-09 and J-08/J-09 as needed for mining activities. Proposed additional acreage through 2026 is 
478 acres. Also, Peabody proposes to realign public road Indian Route 41.  

All roads that were used by Peabody or built and used by Peabody on or after December 16, 1977 will be 
reclaimed unless they have been approved by OSM as a part of the postmining land use. Because of the 
areal extent and nature of Peabody’s mining activities, very few of the roads would be reclaimed until the 
end of mining and reclamation activities on the entire Black Mesa Complex. Exceptions include roads in 
the immediate vicinity of pits and ramps, which are created in the spoil and reclaimed as the general 
reclamation activities progress within a specific coal-resource area. 

Local residents have road access to most parts of the permit area. Exceptions include the immediate 
vicinity of active coal mining areas and coal-handling facilities. Mining sometimes causes residential 
relocations (a land use impact), but has negligible effect on residents’ mobility and access through the 
local area. 

4.16.1.2 Coal-Slurry Pipeline 

4.16.1.2.1 Coal-Slurry Pipeline: Existing Route 

Pipeline installation would impede traffic flow temporarily along roadways in affected areas during 
construction. Construction in the Kingman and Laughlin areas, which experience higher traffic volumes 
and have more extensive road networks along the existing pipeline route, would exacerbate road delays, 
detours, and access disruptions. Effects on the road networks are minor to none, depending on the 
location. 

Airports. There would be no impact on any of the airports or airstrips in the project area.  

Railroads. Railroads crossed by the existing coal-slurry pipeline route would not be affected.  
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4.16.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative) 

Moenkopi Wash Realignment. Few properties would be affected by disrupted access. Transportation 
impacts would be similar to those along the existing route; however, a new access road built as part of this 
alternative would have potential to increase transportation routes in the area. 

Kingman Reroute. Transportation impacts would be limited to disrupted access in some areas during 
construction, creating delays and detours, particularly at major intersections.  

4.16.1.3 C Aquifer Water-Supply System 

4.16.1.3.1 Well Field 

Because of the rural nature of the area, construction along Indian Route 6930 in the well field area would 
have negligible impacts on traffic. Access to and in the well field area would be increased by the addition 
of project-related access roads, including improved access to Canyon Diablo, a historically significant 
scenic area, a negligible beneficial effect. 

4.16.1.3.2 C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative) 

The eastern route would traverse rural areas and primary roads in densely populated areas, including the 
communities of Leupp and Kykotsmovi. In these areas, minor traffic impacts would occur during 
construction. Only a small portion of the pipeline (and none of the ancillary facilities) is located 
underneath a roadway, reducing construction-related interruption to traffic, so some areas would have no 
transportation impact. The extension of a permanent access road north from Arizona Route 264 to the 
Black Mesa Complex would be a minor beneficial effect. 

Kykotsmovi Area Subalternatives. Construction would temporarily disrupt access to property along the 
primary transportation corridor and the bypass road in the community, and could delay or detour traffic.  

Little Colorado River Crossing Subalternatives. The crossing of the Little Colorado River south of Indian 
Route 15 (a major arterial) would either use an abandoned, historic bridge resulting in no impacts since it 
currently does not serve transportation purposes, or would be horizontally drilled under the river.  

4.16.1.3.3 C Aquifer Water-Supply Pipeline: Western Route 

Only a small portion of the pipeline, and none of the ancillary facilities, is located underneath a roadway, 
reducing construction-related interruption of traffic. 

Where the western route would intersect with or parallel primary or secondary roads, through-traffic 
would be temporarily affected during construction. Higher density suburban areas along U.S. 160 would 
experience impacts on traffic flow as a result of disrupted access and detours during construction 
activities. In rural areas, construction would impact traffic flow as a result of disrupted access and 
detours, though to a lesser extent than more urban and suburban areas because fewer roads are present, 
less traffic occurs on those roads, and through traffic might be accommodated more easily on rural roads.  

The western route would have impacts similar to the eastern route at existing roadway intersections. 
About 50 percent of the route would parallel an existing transportation corridor, in comparison with 
90 percent along the eastern route. New access roads would increase the transportation network in areas 
along the western alternative. 
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4.16.2 Alternative B – Conditional Approval of the LOM Revision Without Approval of the Black 
Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply 
System  

Under Alternative B, transportation impacts from mining operations associated with the Kayenta mining 
operation would be the same as those under Alternative A. Under Alternative B, mining associated with 
the Black Mesa mining operation would not resume and reclamation would be initiated. There would not 
be any increases in access. 

4.16.3 Alternative C – Disapproval of the LOM Revision (No Action) 

The mining operations would continue on the permanently permitted area of the Black Mesa Complex 
through 2026 (refer to impacts discussed under Alternative A). Mining on the currently unpermitted area 
of the Black Mesa Complex would not resume and reclamation would be initiated. There would not be 
any increases in access. 

4.17 RECREATION 

4.17.1 Alternative A (Agencies’ Preferred Alternative) – Approval of the LOM Revision and All 
Associated Components of the Black Mesa Project 

4.17.1.1 Black Mesa Complex 

While no developed recreational facilities or areas are designated, recreation on the Black Mesa Complex 
is passive and dispersed. Typical recreational activities include hiking, horseback riding, and mine 
tourism. No hunting is allowed and fishing is discouraged. Off-highway vehicles are used by local 
residences, but use is normally limited to existing roads. The effects of mine operations on recreation or 
effects of recreation on mine operations are and would continue to be negligible. New roads (e.g., the 
coal-haul road), if open to the public, could provide improved access to areas with potential for 
recreation. 

Effects of the presence or operation of mining on Navajo National Monument and Monument Valley 
Tribal Park, two prominent recreational resources in the vicinity of the Black Mesa Complex, would 
continue to be negligible.  

4.17.1.2 Coal-Slurry Pipeline 

4.17.1.2.1 Coal-Slurry Pipeline: Existing Route 

Construction along the coal-slurry pipeline would temporarily impact developed recreational trails or 
byways (Camp Beale Loop Trail, Western/Arizona Trail, and San Francisco Peaks Scenic Road) and 
recreation areas (Cerbat Foothills Recreational Area, local parks and open space, Camp Beale Springs 
Historic Site, and Big Boquillas Ranch). Ground disturbance and restricted access would be temporary, 
lasting three days per 2,500-foot pipeline section. All land would be reclaimed promptly and all trails 
returned to use.  

The existing route of the coal-slurry pipeline parallels the northern boundary of the Mount Nutt 
Wilderness Area for approximately 5 miles within a designated utility corridor; construction activities 
would be restricted to the corridor and would not extend into the wilderness area. Improvement of the 
existing access road, which is currently unimproved, would provide vehicular access to previously 
inaccessible areas. Construction activity along the boundary of the Mount Nutt Wilderness could create 
temporary dust, noise, and visual impairments that may detract from wilderness character for visitors who 
may be engaged in wilderness recreation activities. The pipeline would be properly designed so as not to 
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create some long-term impacts on wilderness naturalness from flyrock, tailings, and runoff during 
precipitation events or in the event of a pipeline rupture. 

Horizontal drilling under the Colorado River would minimize disturbance to recreational activities along 
the river. Construction could temporarily restrict access to the trail adjacent to the Colorado River in 
Laughlin, Nevada. Based on historical performance of the existing pipeline, no failures and consequent 
releases of slurry have occurred under or near the Colorado River. Considering this and the proposed 
conceptual design of the new pipeline (Appendix A-2), a failure and release is unlikely. However, if a 
failure and relese were to occur, the amount of slurry released cannot be determined. Using historical data 
on slurry pipeline releases that were not in proximity to the river, BMPI has estimated that the amount of 
slurry released may range from an average of 100 cubic yards (or less) to a maximum of 565 cubic yards. 
The impact could range from negligible to minor depending on the location and circumstances of failure. 
An emergency response plan that addresses cleanup and management of impacts, including the length of 
time required for cleanup, would be in place for the coal-slurry pipeline.  

Construction impacts at each of the above-named areas would be negligible and temporary.  

4.17.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments (Agencies’ Preferred Alternative) 

Construction along the segments of pipeline in the Moenkopi Wash would have negligible impact on 
dispersed recreation by temporarily restricting access to areas with recreational opportunities.  

Construction along the Kingman reroute would impact dispersed recreation by temporarily restricting 
access to areas with recreational opportunities. Impacts on Historic Route 66 and the Mount Nutt 
Wilderness Area along the existing alignment would be similar. This alignment avoids the Cerbat 
Recreational Area and Trails System and the Camp Beale Springs Historic Site and trail loop, and would 
prevent impacts on those areas. Construction across/under Hualapai Mountain Road Scenic Drive would 
cause delays to accessing the Hualapai Mountain Park, located southeast of Kingman. Construction 
impacts at each of the areas would be negligible and temporary.  

4.17.1.3 C Aquifer Water-Supply System 

4.17.1.3.1 Well Field 

Construction of an access road to each of the wells (for construction and maintenance) could provide 
additional vehicular access to dispersed recreational areas such as Canyon Diablo, a historically 
significant scenic area, which would be a negligible impact. Dispersed recreation in Painted Desert areas 
within the well field would not be affected. 

4.17.1.3.2 C Aquifer Water-Supply Pipeline 

4.17.1.3.2.1 C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative)  

Construction along the existing access roads could increase vehicular access to dispersed recreation areas 
in the Painted Desert and to washes designated for conservation by the Hopi Tribe. Dispersed (scenic) 
recreational uses within the Painted Desert geographic area would not be affected by construction and 
operation of the water-supply pipeline because the scenic areas are located beyond the proposed 
alignment. However, construction and operation of the 69kV power line and pump stations could mar the 
unspoiled setting that is an element of the recreational experience within the Painted Desert geographic 
area, a negligible impact.  

Kykotsmovi Area Subalternatives. Recreational opportunities within the community of Kykotsmovi— 
generally related to education or day care facilities—are not located within the areas of potential 
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disturbance, but may be impacted to a negligible degree by temporary access restrictions associated with 
construction, regardless of the subalternative selected.  

Little Colorado River Crossing Subalternatives. Recreational opportunities within the community of 
Leupp are generally related to education or youth center facilities. These facilities are not located within 
the area of potential disturbance, and temporary access restrictions would have negligible impact. 
Dispersed recreation activities in and adjacent to the Little Colorado River may be temporarily disrupted 
by construction, a negligible impact. Disturbance to recreational activities along the river would be 
minimized by employing directional drilling under the Little Colorado River, a mitigation to which the 
applicant has committed.  

4.17.1.3.3 C Aquifer Water-Supply Pipeline: Western Route 

Construction and operation of the western alternative for the water-supply pipeline would increase 
vehicular access to dispersed recreation areas in the Painted Desert. Opportunities for dispersed (scenic) 
recreation would not be affected. However, the recreational experience could be affected where the 69kV 
power line and pump stations would detract from the scenic quality of the landscape. Construction could 
cause negligible impacts on traffic due to potential delays estimated to occur intermittently and at 
different locations as construction proceeded, more than 90 days along U.S. Highway 160, a heavily 
traveled access route to Navajo National Monument and Monument Valley Tribal Park.  

4.17.2 Alternative B – Conditional Approval of the LOM Revision Without Approval of the Black 
Mesa Mining Operation, Coal-Slurry Preparation Plant, and C Aquifer Water-Supply 
System 

Under Alternative B, impacts on recreation from mining operations would be the same as those under 
Alternative A. Mining areas on the currently unpermitted area of the Black Mesa Complex would be 
reclaimed, and upon sufficient restoration of the landscape, the lands would be available for dispersed 
recreation. Any impacts associated with the coal-slurry pipeline or C-aquifer water-supply system would 
not occur.  

4.17.3 Alternative C – Disapproval of the LOM Revision (No Action) 

Impacts on recreation from the Kayenta mining operation would be similar to those under Alternative A 
through 2026. At the end of 2026, mining operations would cease, and mining land would be reclaimed, 
allowing dispersed recreation on those areas of the lease area when the landscape is sufficiently restored. 
Mining areas on the currently unpermitted area of the Black Mesa Complex would be reclaimed, and 
upon sufficient restoration of the landscape, the lands would be available for dispersed recreation. Any 
impacts associated with the coal-slurry pipeline or C-aquifer water-supply system would not occur. 

4.18 CONSERVATION MEASURES 

This section discusses a suite of conservation measures that are proposed to offset the potential adverse 
effects of stream baseflow depletion caused by the proposed action on Little Colorado spinedace and its 
designated habitat, and roundtail chub. The purpose of the conservation measures is to aid in the survival, 
conservation, and recovery of two fish species: the federally listed Little Colorado spinedace and 
roundtail chub, which was formerly proposed for listing. The measures also would serve to improve and 
conserve Little Colorado spinedace designated critical habitat. 

The conservation measures were developed through a series of meetings and field trips with the Black 
Mesa Project Biological Resources Subcommittee composed of Federal, tribal, and State, and the co-
owners of the Mohave Generating Station wildlife and fishery experts (see Section 5.2.2). The 
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subcommittee developed an initial list of approximately 26 potential conservation measures that would 
benefit the covered species and their habitat. The actions were founded upon the conservation measures 
described in the Little Colorado Spinedace Recovery Plan (FWS 1998), East Clear Creek Watershed 
Recovery Strategy for the Little Colorado Spinedace (Forest Service 2006), draft State Conservation 
Agreement for the roundtail chub (AGFD in preparation), and agency experts with regulatory role in 
native fish conservation and management. The list of conservation measures under consideration captured 
a variety of actions including land purchases, hatchery rearing and stocking of covered species, fish 
barrier construction and renovation, habitat improvements, and research. The subcommittee evaluated and 
ranked each action to determine the relative conservation benefit to the species and their habitat, area 
(strem reach) or lineage of Little Colorado spinedace that would benefit, relationship to the Little 
Colorado spinedace Recovery Plan, conflicts with established state sportfish management direction, other 
potential social, economic, or environmental conflicts (e.g., landowner concerns), and the scope of the 
conservation measure relative to the expected impacts of the proposed action (i.e., was the measure 
commensurate with expected impacts).  

Based on the analysis and ranking, and subsequent field visits to potential fish barrier sites, two measures 
were agreed upon by the team as having the highest conservation benefit to the species and their habitats 
(including designated critical habitat): (1) funding to implement watershed habitat improvement actions 
that were previously developed by the FWS and Forest Service and covered under an existing 
environmental assessment (Forest Service 2006) but needed additional funding for implementation; and 
(2) the establishment of a long-term conservation fund (endowment) to implement high priority native 
fish conservation projects in the Little Colorado River watershed (with emphasis on spinedace in the 
Chevelon Creek and East Clear Creek watersheds). The value of a two-tiered approach to the 
conservation measures was that they provide both immediate habitat improvements for the species and the 
actions would benefit and improve habitat and the status of the species over time (including 
implementation of conservation actions 50 years from the date the Black Mesa Project is initiated).  

4.18.1 East Clear Creek Watershed Habitat Improvement Projects 

To improve the status of the species and its habitat the co-owners propose to provide funding to 
implement a number of capital conservation projects described in the Forest Service’s East Clear Creek 
Watershed Improvement Project Environmental Assessment (Forest Service 2006). The East Clear Creek 
Watershed Improvement Project covers conservation actions over approximately 70,000 acres in the East 
Clear Creek drainage. The overall purpose of the East Clear Creek Watershed Improvement Project is to 
reduce the threat of stand-replacing fire, improve meadow and stream course riparian function, and reduce 
impacts of recreation to meadows and riparian and stream habitats. To accomplish this goal, the proposed 
action includes more than 20 projects within four main treatment types: (1) restoring understory and 
overstory vegetative health and diversity; (2) reducing potential for stand-replacing wildfire; (3) restoring 
soils, meadow systems, and riparian areas; and (4) reducing effects of roads on riparian areas and 
threatened, endangered, and sensitive species habitat. The biological subcommittee reviewed the 
individual projects contained within the East Clear Creek Watershed Improvement Project and selected 
those that had the most clear and direct benefits to Little Colorado spinedace and its habitat (including 
designated critical habitat) and roundtail chub. Specifically, five projects were chosen that are expected to 
increase water yield, and improve the function of wet meadows (i.e., provides for water retention during 
wet periods causing slower and sustained release into downstream channels) and/or directly protect and/or 
improve occupied spinedace habitat (Table 4-46). The direct benefits of each individual project to 
spinedace and its habitat are described in detail in the East Clear Creek Watershed Improvement Project; 
in general, the proposed projects would improve spinedace and chub habitat through reductions of 
sediment, provide for a more natural hydrograph, increase instream flow volume and duration, and/or 
improve bank storage capacity and soil conditions. Because the actual cost of each project was estimated 
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and to allow for contingencies, the co-owners propose to fund projects in Group A (Table 4-46) up to 
$316,819. If funds remain after these five projects are implemented, the balance would be provided to 
implement natural channel design projects (Group B). Should one or more of the capital conservation 
projects identified in Table 4-46 not be feasible (e.g., Forest Service decides not the implement a specific 
project, or a project already has been completed), the co-owners would coordinate with FWS and Forest 
Service to identify other projects (up to $316, 819) within the East Clear Creek Watershed Improvement 
Project EA that provide equal conservation benefit to the fish species. The funding for the projects would 
be provided when all project permits and approvals have been obtained and are concurrent with the start 
of construction. 

Table 4-46 Proposed Capital Conservation Projects (described in the East Clear Creek 
Watershed Health Improvement EA) to Offset Impacts on Federally Listed Fish Species 

Project Benefit 
Year(s) 

Implemented 

Estimated Cost 
(includes 
inflation) 

Cost with 
100% 

Contingency 
GROUP A 
Create area closures at 
Dane Springs and Dines 
Tank for protection of 
spinedace habitat 

Reduction of sediment and 
disturbance frequency. 
Protect extant population 
of spinedace from 
recreation impacts. 

3, 4 $44,142 $88,263 

Remove tank and rehabili-
tate 1 site at Dick Hart  

Reduction of sediment into 
aquatic system 

2 $18,200 $36,400 

Stabilize stream crossings Reduction of sediment 
entering system 

1, 2, 3, 4, 5 $49,836 $99,672 

Rehabilitate or remove any 
stream channel wood 
structures located in Buck 
Springs and Houston Draw  

Improve stream channel 
function and improve 
aquatic habitat 

2 $22,881 $45,762 

Thin trees on approxi-
mately 83 acres in upland 
areas above Merritt, 
McFarland, Limestone 
Tank, and Upper Buck 
Springs  

Increase flow duration of 
springs 

3, 5 $23,361 $46,722 

TOTAL $158,410 $316,819 
GROUP B 
Contribute to natural 
channel design projects, 
layback banks/ hydromulch 
at one or more sites 
identified in the East Clear 
Creek Watershed Health 
Improvement EA 

Reduced sediment entering 
system and improved bank 
storage capacity would 
increase flow duration 

5, 7 Up to $158,410  

Maximum Contribution Group A+B $316,819  
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4.18.2 Annual Endowment for the Conservation of Native Fish Species 

To provide for actions that would improve the status of the species and improve habitat conditions 
(including designated Little Colorado spinedace critical habitat) over the long term, the co-owners 
propose to establish a dedicated annual endowment to support the implementation of high priority native 
fish conservation projects in the Little Colorado River Watershed. The amount that would be provided on 
an annual basis is $40,000 per year for 50 years. The endowment concept was developed and agreed to 
within the Biological Resources Subcommittee meetings. The benefits of the endowment for spinedace 
and roundtail conservation and recovery were identified as providing for long-term funding that (1) offset 
project impacts and provides a net conservation benefit to the species and their habitat; (2) augments 
Federal and State native fish conservation efforts; (3) can be used in an adaptive management approach—
improving conservation measures as new information and priorities change over time; and (4) would be 
flexible and thus can be applied to a variety of actions and projects to achieve maximum benefit to the 
species. High priority projects are those tiered to existing strategies or compliance documents (e.g., East 
Clear Creek Watershed Recovery Strategy, State Conservation Agreements, Forest Service Plans, 
Recovery Plans). It is expected that the types of projects may change over time as resource agency 
priorities change and new information concerning the species is incorporated into conservation efforts. 

Below are detailed descriptions of the endowment priorities, management, and structure. 

Priority Species (listed in order of importance) 

1. Little Colorado spinedace 

2. Roundtail chub 

3. Bluehead and Little Colorado suckers 

4. Speckled dace 

Priority Project Locations 

1. Chevelon Creek watershed 

2. East Clear Creek watershed 

3. Other sub-watersheds in Little Colorado River basin that have extant populations, designated 
critical habitat and/or that have been identified as important for native fish conservation (e.g., 
Silver Creek, Nutrioso, mainstem Little Colorado River from Winslow to Greer). 

Priority Project Types 

Highest priority projects are those that directly protect extant native fish populations or replicate 
populations; second priorities are those that may indirectly benefit/protect extant populations through 
methods involving riparian habitat improvements within the designated critical habitat reaches or 
occupied reaches (increased stream flow, improved water quality, etc.) or hatchery production; third 
priorities are those projects that improve unoccupied, but potentially suitable native fish habitat; lowest 
priorities are those projects that do not provide clear on-the-ground benefits (e.g., native fish education 
and/or outreach projects). 
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Conservation projects could include (not an exhaustive list): 

• Construction and maintenance of fish barriers 
• Stream renovations (management/control of nonnative fish and crayfish, or other harmful 

nonnative organisms) and repatriations of native fishes 

• Watershed/stream habitat restoration projects and post-project monitoring to assess native fish 
benefits 

• Culture of native fish, hatchery support, and supplemental stocking 

• Development and maintenance of artificial refugia 

• Protection and monitoring of instream flow 

• Land and water purchases 

• Stream habitat inventories and evaluation to assess fish habitat 

• Public education and outreach  

4.18.2.1 Endowment Limitations and Constraints 

• Funds may not be used to implement conservation actions or reasonable and prudent measures 
required of other entities by any agency (Federal, tribal, State) to mitigate impacts associated with 
any other development projects.  

• Funds may be used to incrementally enhance or augment other mitigation or conservation 
projects, or may be used as matching funds, to provide additional benefits to native fish species. 

• Funds may not be used for costs associated with agency overheads, e.g., oversight of the 
endowment payments, labor costs associated with participation on the technical subcommittee, or 
agency overhead associated with endowment project allocation.  

• Funds may be used for labor or other costs associated with specific approved conservation 
projects (e.g., direct labor charges for stream restoration). However, agency labor charges for 
conservation projects should be kept to a minimum. Agencies should use base funding from other 
sources prior to seeking money from this endowment to pay for staff time. 

4.18.2.2 Project and Endowment Decision-Making Process 

Two tiered approach for project identification and funding allocation:  

1. Technical subcommittee for project identification; and 

2. FWS and AGFD management review and approval of proposed projects: 

• A technical biological subcommittee would be established: led (co-chaired) by FWS and 
AGFD and include the applicants and consulting agencies. The members of the subcommittee 
may request, as appropriate and deemed necessary, input from the interested parties (e.g., 
Forest Service spinedace recovery team members, university researchers). 

o The subcommittee shall identify potential projects and may develop a multi-year 
endowment implementation plan or strategy (may be tiered to the East Clear Creek 
Watershed Recovery Strategy, Conservation Table developed during Black Mesa 
discussions, Little Colorado Spinedace Recovery Plan, Integrated Fisheries Management 
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Plan for the Little Colorado River Watershed, State Conservation Agreement for native 
fish species, projects developed by the Native Fish Conservation Team, Forest Service 
Land Management Plans or existing projects). 

o FWS and AGFD co-chairs would organize an annual (or other appropriate interval) 
meeting and invite interested agencies, organizations, and persons.  

o The subcommittee would recommend annually (or other appropriate time period) to FWS 
Arizona Ecological Services Office (AESO) Field Supervisor and AGFD Habitat Branch 
Chief, for review and approval, a proposed project summary list, and any recommended 
changes regarding the endowment allocation management and administration. 

o The subcommittee may recommend no projects in any given year in order to build the 
endowment for larger, more costly projects later. 

o Recommendations for projects to be undertaken must be provided at least six months 
prior to the initiation of planning for the next fiscal year. A decision on which projects to 
fund must occur no later than the initiation of planning for the next fiscal year. 

• Oversight role of FWS AESO Field Supervisor and AGFD Habitat Program Branch Chief: 

o FWS and AGFD have the authority to manage federally listed native fish in Arizona off 
of tribal lands. 

o AGFD also has the authority to manage nonnative fish, including sportfish, and other 
aquatic wildlife in Arizona off of tribal lands.  

o A Memorandum of Agreement (MOA) (or other appropriate agreement) would be 
developed between FWS (AESO Field Supervisor) and AGFD (Director) to facilitate 
joint participation and collaboration in endowment allocation. 

o The Endowment MOA could be tiered to an existing MOA between the agencies entitled 
“State Wildlife Agency Participation in Implementing the Endangered Species Act: State 
of Arizona” and a Cooperative Agreement pursuant to Section 6 of the Endangered 
Species Act (which requires the State to maintain an adequate conservation program for 
all species of mutual concern). 

• The existing MOA identifies the Habitat Branch Chief of AGFD and the Field 
Supervisor of the AESO as respective leads for Section 7 Consultation. 

• AESO Field Supervisor and Habitat Branch Chief would review and approve 
endowment allocation for proposed projects by the established Endowment Financial 
Manager. 

• The Endowment MOA would establish and recognize the function of the 
subcommittee for project/plan identification and development, and identify the roles 
and responsibility of the AGFD and FWS co-chairs. 

• FWS and/or the AGFD (as mutually agreed to on a project basis) would be the 
responsible agency (s) to enter into additional cooperative agreements, Memorandum 
of Understanding, MOAs, collection agreements, contracts etc. with other agencies, 
organizations, or companies to implement conservation projects using the funding. 

• The FWS may consider and approve, in collaboration with AGFD, the addition to the 
endowment, other sources of funding (e.g., conservation or mitigation funds 
associated with other Federal or non-Federal projects in the watershed that affect 
native fish). 
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• The FWS and/or AGFD (as mutually agreed to) shall track project level endowment 
expenditures being used for fish projects and project results. 

4.18.2.3 Endowment Structure 

• Annual endowment payments would begin the same year in which C-aquifer pumping by the 
Black Mesa Project commences and would continue for 50 years. 

• Co-owners would fund an annuity or other financial instrument that would provide $40,000 per 
year for 50 years. 

• The endowment would be funded and administered for the duration of the project (50 years). 

• The funding instrument (annuity or other investment) would provide annual payments of $40,000 
to a financial administrator determined by the co-owners in coordination and approved by FWS 
AESO Field Supervisor and the AGFD Habitat Branch Chief. The financial administrator would 
be responsible for holding, investing, and allocating the funds as directed by the FWS in 
coordination with AGFD. 

4.19 MITIGATION 

This section describes the standard practices, best management practices, and mitigation measures that the 
applicants commit to employ in constructing, operating, and maintaining the project components. Similar 
information is provided in Appendix A-1, a summary of mining and reclamation procedures; 
Appendix A-2, a summary of typical pipeline construction; and Appendix A-3, a summary of the water-
supply system construction. As part of the design and engineering efforts prior to construction, BMPI and 
SRP would identify more detailed, area-specific mitigation, which would be reviewed with the 
appropriate land-managing agencies (e.g., Hopi Tribe, Navajo Nation, BIA, Forest Service, BLM) or land 
owners. 

4.19.1 Measures Common to All Project Components 

Noxious Weeds and Invasive Species. Consistent with Arizona Department of Agriculture Rule R3-4-244, 
equipment used in an area infested with regulated or restricted noxious weeds would have all soil and 
debris removed prior to relocation to a noninfested area. In addition, areas infested with noxious weeds 
would be treated under an integrated weed-management plan. Treatments may involve manual removal, 
herbicide application, or biological control methods.  

An integrated noxious-weed management plan would be developed that would include identification of 
noxious weeds in the project area, weed-management goals and objectives, and preventative and control 
measures. Weed-control methods would be selected based on the management goals for the species, the 
nature of the surrounding environment, and methods recommended by Federal, State, and local weed-
management agencies. The plan would be developed and implemented in coordination with the Plant 
Services Division of the Arizona Department of Agriculture, Federal and tribal agencies when their lands 
are involved, and local weed-management associations. Measures to prevent the spread of noxious weeds 
could include, but are not limited to, the following: 

• Contractors’ vehicles and equipment would be inspected and treated as necessary to ensure that 
they are free of soil and debris capable of transporting noxious-weeds seeds or roots.  

• Noxious-weed populations in or near the construction area would be treated at the start of 
construction to prevent seed dispersal into land disturbed by construction. Controls could include 
physical removal or herbicides. 
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• Periodic surveys would take place during the construction period and revegetation periods to 
identify and treat noxious weed infestations in a timely manner.  

• Potential areas of topsoil salvage would be assessed for presence and abundance of noxious 
weeds prior to salvage. Topsoil from heavily infested areas would be treated by spraying, or taken 
off site for disposal, or buried during construction.  

• Disturbed areas would be revegetated as soon as feasible following construction. If permanent 
seeding cannot occur due to the time of year, mulch and a mulch tackifier would be used for 
temporary erosion control until seeding can occur.  

• Fertilizer would not be used in revegetated areas (except agricultural areas) because it can 
enhance the growth of noxious weeds.  

• Certified weed-free mulch would be used for reclamation, and weed-free straw would be used for 
sediment barriers. 

Threatened and Endangered Species and Sensitive Plant Species. Preconstruction surveys would be 
conducted in suitable habitat during an appropriate season for reliable observation of the target species 
(survey periods may vary by species). Where found, appropriate mitigation would be developed in 
consultation with wildlife and conservation agencies. Mitigation may include avoidance, use of temporary 
fencing, transplanting, and salvage of soil seed banks. 

Visual. Areas disturbed by earth-moving activities would be restored to the approximate original contour 
and would include backfilling and grading of the mined area using spoil stockpiles to approximate the 
original shape, topographic relief, and drainage patterns, thereby minimizing the impact on the landscape. 

To minimize impacts from ground-disturbing activities associated with the reconstruction of the coal-
slurry pipeline and construction of the water-supply system, the following would be implemented to the 
extent practicable. The alignments of new pipeline and any new roads would follow the landform 
contours in designated areas where practicable to minimize ground disturbance and/or reduce scarring 
(visual contrast) of the landscape, providing that such alignment does not affect other resource values 
substantively. In areas to be cleared, vegetation would be removed in natural patterns to the extent 
practicable, to minimize visual contrast. Project facilities (e.g., water-supply-pipeline pump stations, 
water storage tank, substations) would be painted a color and to blend and be compatible with the 
surrounding landscape. 

The water-supply pipeline and associated 69kV transmission lines would be sited along existing roads 
where possible to minimize visual impacts. Nonreflective self-weathering poles would be used to 
minimize the visibility of the transmission line structures. Where possible, the transmission line would be 
co-located with existing utilities to reduce the addition of new structures into landscapes. 

Cultural Resources. If the project is approved, consideration of impacts on cultural resources would 
continue as final designs are prepared for the various project components during post-EIS phases of 
project implementation. Supplemental surveys would be conducted as necessary to complete the 
inventory of cultural resources within the area of potential effects. Effects on National Register-listed or 
-eligible cultural resources would be reassessed, and measures to avoid, reduce, or mitigate any identified 
adverse effects would be implemented after completion of consultations in compliance with Section 106 
of the NHPA. The highest priority goal would be to avoid adverse effects wherever feasible when 
preparing final designs for the various project components. Design of some facilities is relatively flexible, 
such as the location of wells in the proposed C-aquifer well field, and consequently there is considerable 
potential to avoid construction impacts as final designs are prepared. Other components of the project are 
less flexible. Many of the cultural resources that might not be avoidable are important for their potential 
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to yield important information. Satisfactory mitigation of adverse effects on those types of resources 
commonly is achieved through research studies that recover and preserve that information before the sites 
are disturbed or destroyed. Most of the archaeological resources that could be affected are relatively 
simple, nonhabitation sites that would require only modest research efforts to investigate and document. 

Some resources, such as the bridge across the Little Colorado River, have other types of values that 
warrant preservation in place. If the bridge were selected as the option for supporting the C aquifer water-
supply pipeline across the river, efforts would be made to design the adaptive reuse of the bridge to avoid 
or minimize any loss of historical integrity in accordance with the Standards and Guidelines of the 
Secretary of the Interior. 

Disturbances to human remains and funerary objects that might be associated with affected cultural 
resource sites are among the most sensitive potential impacts. If any burials cannot be avoided, they 
would be treated in accordance with the appropriate regulatory requirements, which are tied to land 
ownership. On tribal and Federal lands, human burials would be treated in accordance with the NAGPRA 
and implemented through permits issued pursuant to the Archaeological Resources Protection Act. 
Treatment of any remains on the Navajo Nation also would be consistent with the Navajo Nation Jischáá’ 
policy. Any human remains on Arizona State Trust Lands or private lands within the State would be 
treated in accordance with the Arizona Antiquities Act (ARS Sections 15-1631, 41-841 et seq.) and 
Arizona Burial Law (ARS Section 41-865). In the unlikely event that human remains were found along 
the short segment of the coal-slurry pipeline in Nevada, they would be reported to Clark County law 
enforcement. If these were determined to be ancient Indian remains, the Nevada SHPO would be notified 
in accordance with Nevada Revised Statutes, Section 383.170 to determine appropriate treatment.  

Treatment to address impacts on traditional cultural resources would be developed and implemented in 
consultation with tribal preservation offices, and as appropriate, with traditional residents and customary 
users. Treatment could involve a variety of strategies, such as minor shifts in alignments to avoid 
traditional fields or plant collecting areas, timing of construction activities to avoid disturbing nesting 
raptors, and design of facilities to minimize changes in views of and views from traditional cultural 
resources.  

In May 2005, OSM initiated consultations pursuant to Section 106 of the NHPA. Ongoing consultations 
are under way to develop a Section 106 Programmatic Agreement among the applicants and appropriate 
agencies. Supplemental inventory and evaluation of cultural resources, refinement of the plan to assess 
effects, and development and implementation of measures to avoid, reduce, or mitigate impacts would 
continue during post-EIS phases pursuant to that Programmatic Agreement. 

4.19.2 Black Mesa Complex 

As stated previously, site reclamation is an important part of the mining process and must comply with 
SMCRA. The mining operations and reclamation plans established for the Black Mesa Complex prevents 
and/or mitigates impacts from mining for all of the affected resources. Appendix A-1 provides a summary 
of reclamation procedures that would be undertaken as part of the proposed project, and the 
comprehensive operations required to mitigate impacts of mining at the Black Mesa Complex. The 
SMCRA bonding program, administered by OSM, mitigates any long-term, postmining damage by 
ensuring performance of the reclamation plan past the period of active mining, through continuous 
monitoring, inspection, and financial incentive.  
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4.19.2.1 Mine Facilities 

4.19.2.1.1 Water-Control Facilities 

Peabody would be required to design, construct, and maintain appropriate sediment-control measures 
including, but not limited to, sediment ponds, diversions, culverts, and other sediment- and water-control 
structures in accordance with 30 CFR 816.45 to prevent, to the extent practicable, additional contributions 
of sediment to stream flow or to runoff outside the permit area due to mining activity, and to minimize 
erosion. Sediment-control measures include practices used within and adjacent to the mining-disturbance 
areas. Sediment-control measures consist of the use of proper mining and reclamation methods and 
sediment-control practices, singly or in combination. Sediment-control methods may include, but are not 
limited to, the following: 

• Limiting disturbance to the smallest practicable area at any one time during the mining and 
construction operation; 

• Stabilizing graded material in a timely manner to promote a reduction in the rate and volume of 
runoff; 

• Retaining sediment within disturbed area; 

• Diverting runoff away from disturbance areas, including stockpiles, back slopes, and material 
storage; 

• Diverting runoff through disturbed areas using stabilized earth channels, culverts, or pipes so as 
to prevent, to the extent practicable, additional contributions of sediment to stream flow or to 
runoff outside the permit area; 

• Using straw dikes, silt fences, small V-ditches, riprap, mulches, check dams, ripping, contour 
furrowing, vegetative sediment filters, small depressions, sediment traps, and other measures that 
would reduce overland flow velocity, reduce runoff volume, or trap sediment; and 

• Maintaining sufficient ground moisture in traffic areas to reduce the potential for wind and water 
erosion. 

Siltation structures or sedimentation ponds are used primarily for controlling sediment from all disturbed 
areas, except those permitted areas that are exempted by the requirements of these regulations. Other 
alternative sediment-control methods may be used in conjunction with the siltation structures or, in the 
case of the permitted areas that are exempt (i.e., roads), they may be used individually.  

Temporary Sedimentation Ponds. Peabody would construct sedimentation ponds to control runoff and 
sediment from disturbed areas pursuant to 30 CFR 816.46, 816.47, 816.49, and 816.56 (refer to Map 3-7). 
Sediment ponds generally are recognized in the coal-mining industry as the best available control 
technology to prevent, to the extent practicable, additional contributions of suspended solids sediment to 
stream flow or runoff outside the permit area due to mining disturbance. All surface drainage from the 
disturbed areas would pass through a siltation structure before leaving the permit area, except in certain 
small areas that are exempt from these regulations. In the exempt areas, alternative sediment-control 
methods would be used to eliminate additional contributions of sediment off the permit area. Most of the 
sediment ponds are designed to be temporary, and would be reclaimed when they are no longer needed to 
treat runoff from disturbed areas. Certain temporary ponds would be proposed for permanent retention in 
the post-mining landscape, but would be required to upgraded to meet permanent impoundment 
regulatory requirements. Sedimentation ponds and impoundments are designed to comply with the 
requirements of 30 CFR 780.11, 780.12, 780.25, 816.46, 816.47, 816.49, and 816.56, and other applicable 
regulations. 
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Permanent Impoundments. Fifty-one water sources consisting of three categories of impoundments 
determined to be needed to provide water for wildlife and livestock would be or are being proposed to 
remain after the mining is completed (refer to Map 3-7). Being multi-purpose structures, these structures 
are used for sediment control during the life of the mine and reclamation operations and would be 
converted to permanent structures prior to final bond release. 

Mine Safety and Health Administration-Size Impoundment Structures. Peabody uses 11 existing structures 
that meet the criteria of 30 CFR 77.216(a). Two structures would be temporary and 9 structures would be 
permanent. The primary purpose of these structures, except for the Kayenta Mine Fresh-Water Pond, is to 
control sediment from disturbed mining areas. The Kayenta Mine Fresh-Water Pond’s purpose is to hold 
pumped groundwater from nearby N-aquifer wells that is used for dust suppression. 

4.19.2.1.2 Topsoil Stockpiles 

Where prompt replacement of topsoil recovered ahead of mining disturbances is infeasible, numerous 
topsoil stockpiles would be developed throughout the mine areas to store topsoil pursuant to 30 CFR 
780.14(b)(5) and 816.22(c) until it is needed for revegetation operations. Stockpiled topsoil typically 
remains in place from less than 3 months to more than 10 years, depending on the location with respect to 
revegetation operations and the revegetation schedule. Using best management practices, stockpiles 
would be placed on a stable site protected from wind and water erosion, and would not be disturbed until 
required for redistribution.  

4.19.2.1.3 Transportation Facilities 

Primary and ancillary roads are located, designed, constructed, used, maintained, and reclaimed in 
accordance with the regulations and performance standards set forth under 30 CFR 816.150 and 816.151. 
Appropriate regulatory approval must be obtained for mine-related road crossings of stream buffer zones 
prior to construction of these crossings.  

All roads used or built by Peabody on or after December 16, 1977 will be reclaimed, unless they have 
been approved by the regulatory authority as a part of the post-mining land use plan. Because of the size 
and nature of Peabody’s mining activities, very few of the roads in the latter category will be reclaimed 
until the end of mining activities on the entire leasehold. Exceptions include roads in the immediate 
vicinity of pits and ramps, which are created in the spoil and reclaimed as the general reclamation 
activities progress within a specific coal resource area. 

4.19.2.1.4 Support Facilities 

New support facilities would be approved by OSM prior to construction regardless of their location. All 
disturbances for construction of facilities to support mining operations would be located within a 
designated disturbance area. Maintenance of all facilities and reclamation of temporary facilities would be 
in accordance with the approved mining plan. 

4.19.2.2 Coal Mining 

Peabody must conduct coal-mining activities in a manner that conserves and protects the coal resource in 
accordance with 25 CFR Subchapter I. The BLM provides inspection and enforcement to ensure 
protection and conservation of the coal reserve, and also is responsible for independently verifying 
Peabody’s coal production. Coal mining on Black Mesa is a complicated process involving extraction of 
nonconcentrated, multiple coal seams having varying overburden depths and innerburden thicknesses. 
The complicated nature of the coal-seam geology has resulted in the selection and application of 
equipment providing highly efficient and effective coal removal.  
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4.19.2.2.1 Mining Methods and Equipment 

Clearing and Grubbing. Immediately prior to topsoil removal, the area to be mined would be cleared of 
large vegetation consisting primarily of piñon and juniper trees to facilitate topsoil recovery. The 
vegetation debris removed would be placed at locations that would not interfere with mining operations. 
A majority of this material is made available to local residents as firewood and the remainder is either 
piled at the edges of the mining area to provide cover and nesting habitat for wildlife or buried in the pit 
during mining operations. 

Topsoil Removal. All suitable topsoil would be removed from disturbed areas prior to initiating mining or 
mining-related activities. Prior to the start of removal operations, the proper salvage depth would be 
staked or otherwise identified under the supervision of a soil scientist or other qualified person. Salvage-
depth information must be adhered to by equipment operators. Topsoil material would be removed 
throughout the year, weather permitting in 1,000- to 2,000-foot-long by 300-foot-wide sections. It is 
removed using scrapers or other earth-moving equipment and either hauled directly to recontoured areas 
for redistribution or transported to topsoil storage areas (stockpiles) located throughout the mine area for 
storage prior to eventual redistribution. Topsoil materials would be removed up to 1,500 to 2,000 feet in 
advance of the active mining operation (i.e., active pit highwall) for safety and resource protection 
reasons. 

Peabody routinely implements dust control measures for topsoil stripping and redistribution operations. 
The cut of the topsoil removal areas and the ingress and egress routes to this area are included in watering 
operations. The ingress and egress routes to the topsoil lay-down area, where the final grading has 
occurred, also are watered. To reduce compaction, the lay-down area generally is not watered. Similarly, 
topsoil removal operations that place salvaged soil in stockpiles include watering as described above and 
often on the stockpile itself. Additional watering operations are conducted in the access routes to and 
from the equipment parking lot and the equipment parking and support areas. 

Overburden Removal. After being drilled and blasted, overburden material covering the shallowest coal 
seam would be removed. The overburden would be placed in piles in the previously mined pit along the 
side of the current cut using draglines and auxiliary excavating equipment. This process would be 
repeated in sequential fashion as the pit advances into the coalfield (Appendix Q-1, Figures A-1 and A-2). 
Overburden and spoil material that would be used as topsoil supplements is identified and removed in 
much the same manner as topsoil material.  

Air Quality Control. Fugitive dust controls at the Black Mesa Complex focus on those substantive sources 
of PM10 emissions, which typically contribute the most to ambient levels of that pollutant: e.g., draglines, 
shovels, and haul roads. The fugitive dust control plan for the Black Mesa Complex currently uses the 
following activities, practices, and equipment to ensure that the mining operations do not result in a 
pattern of ambient PM10 impacts in excess of the applicable NAAQS: 

• Exposed surface areas are protected and stabilized to control erosion and attendant fugitive dust 
by timely revegetation, stabilization of topsoil stockpiles, and revegetation management; 

• Rills and gullies, which form in regraded and topsoiled areas, are filled, regraded, or otherwise 
stabilized; 

• Exposed surface areas are minimized to the extent practicable; 

• Before or during loading, shot coal is watered as necessary; 

• The drop height from earth excavating equipment is minimized to the extent feasible; 
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• Haulage and ancillary mine roads are watered at frequencies dependent upon the amount and 
timing of use, condition of the roads, and the amount of dust observed when in use; 

• Frequently used haul roads and light-duty roads are chemically treated at least twice per year 
with a dust suppressant (35 percent magnesium chloride or equivalent at a chemical-to-water 
ratio of approximately 5:1); 

• Magnesium chloride is stored year-round on site for use in spot treatment of roads, when 
necessary; 

• Some light-duty roads and parking lots are paved; 

• Water injection or rotoclones are employed on all overburden drills; 

• Haul-truck speeds are mechanically limited to 30 miles per hour, and all other vehicles are 
limited to 45 miles per hour, or as posted; 

• Sprays of water or water and a surfactant are installed and used at coal-handling and conveying 
equipment; 

• Spoil and coal fires are suppressed and extinguished as soon as reasonably and safely possible;  

• All conveyors are covered; and 

• Chutes, drapes, or other means are used to enclose conveyor transfer points, screens, and 
crushers. 

In addition, a comprehensive meteorological and ambient PM10 monitoring program at the Black Mesa 
Complex is used to determine the effectiveness of those dust-control practices. Should monitoring data 
indicate that ambient PM10 standards are being threatened by impacts from mining operations, the Black 
Mesa Complex can adjust the nature, extent, and frequency of its various, available dust control measures 
as necessary to reduce those impacts in order to maintain compliance with the applicable NAAQS. These 
practices and programs would continue under the LOM revision. 

4.19.2.3 Reclamation 

Surface Stabilization. Peabody has included a plan in the LOM revision permit application, that would be 
implemented, for establishing a reclaimed landscape that minimizes erosion and supports post-mining 
land uses. Under this plan, factors such as hill slope gradient and length, soil properties, surface-soil 
mechanical manipulation techniques, site characteristics, and revegetation practices are evaluated using 
prescribed criteria to design the surface form, soil placement, and drainage plan. The Revised Universal 
Soil Loss Equation is applied to evaluate the effectiveness of the surface stabilization practices and 
determine the need for, and spacing of, gradient terraces on steeper slopes. Gradient terraces and down 
drains, in conjunction with surface protection and erosion control techniques, may be used when 
necessary to maintain landscape stability. With this plan, soil losses are predicted to be less than soil 
losses in pre-mining conditions. 

Post-Mining Land Uses. The primary historical land use in the area has been livestock grazing—primarily 
sheep and goats. In recent years, the numbers of cattle and horses have increased. Other land uses include 
agriculture (primarily dry-land corn production), gathering of plant materials (for cultural, medicinal, and 
edible purposes), commercial trapping, various forms of outdoor recreation, and preservation of wildlife 
habitat. Reclamation efforts at the mine are directed toward restoring the land to be used for livestock 
gazing, wildlife habitat, and cultural plant use.  
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Post-Mining Topography. Backfilling and grading operations are designed to produce a diverse 
topography similar to the original landform, as discussed above regarding the surface stabilization plan. 

Mine-Soil Reconstruction. Topsoil and topsoil-supplement redistribution operations would ensure the 
replacement of a minimum of 4 feet of suitable plant growth media for revegetation, of which a minimum 
of 9 to12 inches would be topsoil. Graded spoils determined to be suitable as a rooting medium would be 
covered by a minimum of 9 to 12 inches of topsoil. Graded spoils determined to be unsuitable would be 
covered with a minimum of 4 feet of suitable material (overburden and/or topsoil). Redistribution of 
plant-growth media would be accomplished whenever weather and soil moisture conditions permit, using 
scrapers, bulldozers, front-end loaders, backhoes, and end-dumps, and miscellaneous support equipment 
(road graders, water trucks, and farm tractors). This material is obtained from topsoil storage piles or 
hauled directly from topsoil material removal areas and supplemental sources (highwalls and spoil banks). 
Scoria or red rock that is suitable for plant growth would be used in localized areas for reclamation of 
cultural plants, woody plants, and wildlife habitat. 

Mine spoils would be scarified prior to or immediately after topsoil material is distributed, to increase 
adhesion at the interface between the respective materials and relieve compaction. After redistribution 
operations are complete, contour furrows would be installed perpendicular to the slope. Revegetation 
treatments such as seeding, mulching, and erosion repair would be conducted on the contour to reduce the 
potential for downslope water flow. 

Revegetation Plan. The revegetation plan has been developed to meet the requirements of 30 CFR 816.95, 
816.97, 816.111, 816.113, 816.114, 816.116, and 816.133. Following topsoil replacement, surface 
mechanical manipulations, and seedbed preparation, revegetation would be completed using a 
combination of applied seed mixes, mulching, and seedling planting programs. The best technologically 
available practices would be used to accomplish all revegetation activities. The Rangeland Seed Mix, the 
primary seed mix used for revegetation, is composed of a minimum of 21 species, including warm and 
cool season grasses, forbs, and shrubs. The predominantly native seed mix is designed to meet the 
requirements of the regulations cited above and meet nutritional requirements for livestock and wildlife. 
The Rangeland Seed Mix is split into drilled and broadcast components based on seedbed ecology needs 
of the seeded species and physical seed characteristics. Specialized seeding equipment is used to seed 
both components at the proper depths in one pass to reduce equipment traffic on the reclaimed surface. 
Several additional seed mixes are used in revegetating drainages or establishing wildlife habitat and sites 
for re-establishing cultural plants. The primary seeding season is from May to September, with a 
secondary seeding season available during spring and fall when ground conditions permit equipment 
operations.  

Immediately following seeding of topsoiled areas, a native grass hay mulch would be applied at 2 tons per 
acre and crimped. Native grass hay is more effective than straw and does not establish volunteer crops. 
Sites established with suitable plant growth substrates such as red rock or scoria are not mulched because 
of rough surface configuration and high coarse-fragment content. Following revegetation activities, the 
reclaimed areas would be fenced to exclude livestock and monitored for vegetation establishment. 

Peabody, in consultation with the Hopi Tribe and Navajo Nation, has developed a list of more than 120 
culturally important plants at Black Mesa, based on published ethnobotanical studies and contacts with 
medicine men, herbalists, and residents of Black Mesa (Appendix F, Table F-2). Peabody has developed 
and implemented a cultural plant restoration program on select reclaimed areas that also serves to re-
establish woodland and wildlife habitat. Typically, sites of one to several acres are prepared on north-
facing slopes using red rock (scoria) suitable plant growth substrates. These sites are developed to 
simulate native site requirements of the target species. The sites contain numerous planting microsites due 
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to roughened conditions created during substrate replacement operations. Plant materials are developed 
from local native seed collections with some regional sourcing as needed to ensure that plants are adapted 
to environmental conditions at the site and are capable of regeneration. This ecological approach 
considers plant adaptations and symbiotic relationships common to plants in the arid Southwest. More 
than 50 grass, forb, shrub, and tree cultural plant species are commonly included in this program. This 
program would continue to be implemented under the LOM revision. 

Piñon/juniper woodland sites would be re-established as a part of the cultural plant restoration program. 
Typically, seedlings of piñon pine, Utah juniper, and to a lesser extent Gambel oak, are included in these 
planting efforts. Planted tree densities are 250 to 350 stems per acre and the minimum established density 
is 75 trees per acre. Live piñon transplants from salvage of 3- to 5-foot-tall trees in grubbing areas ahead 
of mining are transplanted annually to complement tree seedling planting.  

Revegetation practices to restore wildlife habitat would include the overall rangeland-seeding program, 
cultural plant and piñon/juniper woodland restoration, and additional woody species plantings around 
ponds and small depressions. The revegetation program is designed to establish diverse vegetation 
capable of meeting wildlife nutritional needs and other habitat factors such as cover or nesting. High-
density shrub areas (greater than 800 stems per acre) are interspersed within the reclaimed landscape. 
Cultural plant/woodland/wildlife habitat sites also are interspersed within the reclaimed landscape. These 
features combine to increase edge and habitat diversity.  

Revegetation Success. Revegetation success standards and their evaluation are structured to meet the 
criteria of 30 CFR 816.111 and 816.116. Standards are based on a combination of native reference areas 
and approved technical standards that reflect environmental site conditions, ecological considerations, and 
post-mining land uses. The criteria for evaluation follow both 30 CFR 816 requirements and other Federal 
guidelines and address the parameters of cover, production, woody density, and diversity. Revegetated 
areas would be included in an annual vegetation monitoring program to identify any needed remedial 
action, document trend and vegetation performance of reclaimed areas, contribute to the database for 
revegetation success evaluations, and would provide data for implementation of post-mining land uses. 
The vegetation monitoring data are used to establish grazing levels in an approved grazing management 
program designed to enhance vegetation community characteristics and demonstrate achievable post-
mining land uses.  

4.19.2.4 Protection of Fish and Wildlife, and Related Environmental Values 

Peabody’s plan for protection of fish, wildlife, and related environmental values addresses the 
requirements of 30 CFR 816.97. The previous discussion under Revegetation Plan addresses re-establish-
ment, mitigation, and enhancement of vegetative habit features and needs. Various sections of the 
approved permits address operations conducted to minimize hazards to raptors from electric power lines 
and how to design, locate, and operate roads and facilities that avoid or minimize impacts on wildlife and 
permit passage. These also would apply to the LOM revision. 

Nonvegetative wildlife-habitat-enhancement-or-replacement features include linear rock features and rock 
structures established at 1 acre per 100 acres with specified design criteria in the AZ-0001 and AZ-0001D 
permits. Raptor perches are established at a density of 1 acre per 400 acres. The perches are constructed 
based on the most appropriate technologically sound design criteria at the time of installation.  

As described above, impoundments significantly enhance habitat, establish wetland vegetation, and 
provide a critical habitat feature previously not readily available in the pre-mine landscape. 
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Threatened and Endangered Species, and Species of Special Concern. Peabody promptly notifies the 
regulatory authorities of any Federal-, tribal-, or State-listed species occurring on the permit area and 
conducts the required mitigation or monitoring following consultation. Surveys for nesting raptors in 
advance of active mining operations are conducted annually, and mitigation procedures are implemented 
as necessary after consultation with the regulatory authority if nesting raptors are located within the 
survey area. Prairie dog colonies are monitored annually for areal extent and sign of black-footed ferrets. 
If the size of a prairie dog colony exceeds the minimum acreage requirements in effect at the time, black-
footed ferret surveys are conducted in accordance with guidelines specified by the regulatory authority. 
Mexican spotted owl surveys and monitoring were conducted over a 7-year period ending in 2000. 
Mexican spotted owl surveys would be reinitiated when mining activities are within 2 miles of any known 
nest site or the mixed-conifer habitat type adjacent to the lease area. Surveys or monitoring would be 
coordinated with the regulatory authority following approved protocols.  

4.19.3 Coal-Slurry Pipeline and Water-Supply System 

Any new pipeline alignment would be carefully surveyed and located to avoid areas of difficult terrain 
and other sensitive environmental and human features. Where possible and to avoid unnecessary 
destruction of vegetation, the width of the construction right-of-way for the pipelines, limited to 65 feet 
under Alternative A, would be narrowed when practicable where construction takes place in dense 
woodland and riparian vegetation. 

There are no agency authorities that permit and regulate the pipelines or well field. For the coal-slurry 
pipeline, the provisions of the American Society of Mechanical Engineers (ASME) Code B31.11, “Slurry 
Transportation Piping Systems,” would be followed in the design, construction, operation, and 
maintenance of the coal-slurry pipeline. For the water-supply system (well field, collector pipelines, pump 
stations, and water-supply pipeline), provisions of the American Water Works Association (AWWA) 
would be followed in the design, construction, operation, and maintenance. The construction supervisor 
would ensure that pipeline-construction activities are completed in conformance with all applicable 
requirements and that all environmental mitigation measures are identified and implemented. All 
mitigation requirements would be incorporated into the project construction specifications and 
disseminated during preconstruction briefings so that mitigation requirements are understood by on-site 
construction and inspection personnel. Both the construction and maintenance activities would be 
performed in a manner that would minimize adverse effects on environmental and cultural resource 
values. The Hopi Tribe and Navajo Nation would be consulted to ensure that all clearing, grading, and 
construction activities where they have jurisdiction are conducted in such a manner as to minimize 
disturbance to traditional life ways.  

Environmental inspectors would oversee all field activities. The environmental inspectors’ responsibilities 
would include, but not be limited to, inspecting erosion control, water resources, cultural resources, 
vegetation, protected wildlife species, and protected areas. The environmental inspectors also would 
evaluate the success of revegetation and stabilization of the right-of-way following construction. All 
erosion-control devices are to remain in place and in a functional condition until stabilization is achieved, 
at which time the temporary erosion-control devices would be removed and disposed of in compliance 
with conditions agreed upon for the project.  

Water Quality Control. Construction activities would be performed by methods that would prevent 
entrance, or accidental spillage, of solid matter, contaminants, debris and other pollutants and wastes into 
streams, flowing or dry watercourses, lakes, and underground water sources. Such pollutants and wastes 
include but are not limited to refuse, garbage, cement, concrete, sanitary waste, industrial waste, 
radioactive substances, liquid or semi-liquid petroleum products (oil), aggregate processing tailings, 
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mineral salts, thermal pollution, and drilling fluids other than water. All construction activities would be 
performed under a Storm Water Pollution Prevention Plan (SWPPP). 

Dust Abatement. The construction work would comply with all applicable Federal, tribal, State, and local 
laws and regulations regarding the prevention, control and abatement of dust pollution. The construction 
activities would use efficient methods wherever and whenever required to prevent dust nuisance or 
damage to persons, property, or activities, including but not limited to crops, orchards, cultivated fields, 
livestock, wildlife habitats, dwellings and residences, agricultural activities, recreational activities, traffic, 
and similar conditions. Methods of mixing, handling, and storing cement, concrete aggregate, and other 
fine particulate matter would include means of eliminating atmospheric discharges of dust. The 
construction activities also would use watering trucks for dust abatement, where required. 

Air Quality Control. Construction activities would comply with applicable Federal, tribal, State,and local 
laws and regulations concerning the prevention and control of air pollution. The construction activities 
would use such methods and devices as are reasonably available to prevent, control, and otherwise 
minimize atmospheric emissions or discharges of air contaminants. Equipment and vehicles that show 
excessive emissions of exhaust gases would not be operated until corrective repairs or adjustments have 
been made to reduce such emissions to acceptable levels. 

Noise Abatement. Measures to reduce noise generated from construction activities when the activities are 
within 0.5 mile of a noise sensitive receptor (occupied dwelling) would be implemented, when required. 
The need for such measures would be determined during construction after evaluating the conditions on 
site (e.g., prevailing wind direction, the proximity of noise sensitive receptors, terrain, or presence of 
natural sound buffers that may alleviate the need for implementing noise reduction measures). Such 
measures may include, but are not limited to, the use of temporary sound baffle walls. 

Light Pollution Abatement. Permanent and/or temporary artificial lighting used during construction and 
for permanent operations and maintenance would be directed to shine downward at an angle less than 
horizontal and aimed so that it is directed away from any residences and shielded so as not to include a 
residence in its direct beam. Any lighting would abide by Hopi Tribe and/or Navajo Nation laws 
governing light pollution. If there are none, the lighting would conform to State or county laws governing 
light pollution, whichever is more stringent.  

Transportation. Construction of the pipelines under Alternative A would interfere with some 
transportation routes. Mitigation measures are as follows:  

• Major intersections would be bored or trenched and steel plated until the pipeline is installed. 

• A traffic management plan would be established prior to construction activities. 

• Owners and/or tenants of affected properties would be contacted prior to construction to explain 
the construction process and give them opportunity to identify any special conditions or concerns 
that should be incorporated into construction plans. Residents and businesses would again be 
notified two weeks before construction (regarding construction dates, work hours, traffic detours, 
and contact numbers of the proponent and the contractor). Emergency response agencies also 
would be notified of the work schedule. 

• Access to property would be provided by placing steel plates across trenches during construction 
(except during trenching operations).  



 

Black Mesa Project EIS 4-149 Chapter 4.0 – Environmental Consequences  
November 2006 

Preservation of Historical and Archaeological Data. During the construction activities, if evidence of a 
burial site or possible scientific, prehistoric, historic, or archaeological data is discovered, the work would 
cease immediately at that location and the appropriate land-management staff would be notified. During 
construction, care would be exercised so as not to disturb or damage artifacts, fossils, or grave sites 
uncovered during any activities such as clearing, grading, or excavation operations. Cooperation and 
assistance, as may be necessary, would be provided as requested to the appropriate tribal or other 
authorities to preserve the burial site and/or findings for removal or other disposition by the appropriate 
agency. All work would be conducted in accordance with the approved Historic Properties Management 
Plan for the project. 

Raptors and Migratory Birds. Raptor surveys would be conducted prior to construction of the pipelines. 
The survey area should cover an area of 0.5 mile on either side of the pipeline. It would use a combination 
of aerial and ground surveys in order to adequately cover the potential area of impact. Protective buffer 
zones would be established around active nests during construction to avoid disturbance and loss of active 
nests wherever possible. Typical buffer zones include 0.25 to 0.33 mile for more tolerant species such as 
red-tailed hawk and up to a mile for sensitive species such as ferruginous hawk. Buffer zones would be 
established in consultation with FWS, AGFD, and the tribes based on site-specific factors, and would be 
maintained until the young have fledged.  

Electrical transmission lines would be designed to prevent or minimize the risk of electrocution, using 
methods described in Suggested Practices for Raptor Protection on Power Lines: The State of the Art in 
1996 (Avian Power Line Interaction Committee 1996). 

To assist in compliance with the Migratory Bird Treaty Act, initial clearing of vegetation would be 
completed outside of the primary bird-nesting season of April 1 to July 31 to the extent practicable. 
Alternatively, nest surveys can be conducted ahead of construction to identify active nests and avoid harm 
to active nest sites.  

Surveys for burrowing owls would be conducted near prairie dog towns and in round-tailed ground 
squirrel (Spormophilius tereticaudus) colonies (Mohave desertscrub and desert grassland) that would be 
affected by project activities, if construction occurs during the breeding season. Construction within 75 
yards of an active nest would be avoided from April 1 to September 1 to the extent practicable. Passive 
relocation techniques would be used to move burrowing owls from occupied burrows in and near the 
construction zone during breeding season and the burrows destroyed to prevent reoccupation prior to 
construction.  

Southwestern Willow Flycatcher. Clearing of tamarisk and other riparian vegetation would be completed 
between November and March, outside of the breeding season to the extent practicable.  

Bighorn Sheep. Construction in bighorn sheep habitat in the Black Mountains would be avoided during 
the lambing season (February 1 to May 31) to the extent practicable, and in the bighorn sheep hunting 
season in December.  

Desert Tortoise. Preconstruction tortoise surveys and handling would follow protocols developed by the 
FWS for Mohave population, and by AGFD for the Sonoran population. Qualified biological monitors 
would be used during construction to conduct preconstruction surveys and move any desert tortoise to 
safe locations. Burrows within the right-of-way would be inspected for presence of the species before 
being destroyed. Open trenches and other excavations would be fenced with temporary tortoise-proof 
fencing. 
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The Arizona BLM requires compensation for impacts on Sonoran desert tortoise habitat on public land 
for any disturbance that requires longer than 10 years to revegetate to preconstruction condition. 
Compensation is determined through a formula that includes varying rates in the three categories of desert 
tortoise habitat. Compensation and the formula are discussed in the Management Plan for the Sonoran 
Desert Population of Desert Tortoise in Arizona (Arizona Interagency Desert Tortoise Team 1996). At 
present, the number of acres that would be affected within the three categories is unknown, since the 
exact location of the pipeline has not yet been determined. Prior to construction when a more precise 
pipeline alignment has been designed, BMPI would coordinate with BLM to determine the amount of 
desert tortoise habitat affected and the amount of compensation that would be required. 

Other Wildlife. To minimize the potential hazard of open trenches during construction, the following 
trenching guidelines would be applied during construction of the pipelines to the extent practicable:  

• Keep trenching and backfilling crews close together, and minimize the length of open trench.  

• Where trenches are left open and not backfilled, install short, lateral trenches or wooden planks 
for wildlife to escape from the trench, sloping to the surface at less than a 1:1 slope. In areas 
where this is not possible or practical, survey the open trench prior to beginning construction 
activities each day, and have trapped animals removed by a qualified biologist or trained 
technician. 

Colorado River Fish. The horizontal drilling contractor would have a professionally prepared emergency 
rupture response plan and contingency crossing plan in place that outlines the protocol to monitor the 
construction, to stop work in the event of a rupture, and to contain and clean up drilling fluids and other 
deleterious substances. A geotechnical assessment would be conducted to determine if this drilling 
technique has a high chance of success and a low risk of rupture.  

4.19.3.1 Clearing and Grading 

Construction activities would exercise care to preserve the natural landscape and would be conducted to 
prevent any unnecessary destruction, scarring, or defacing of the natural surroundings in the vicinity of 
the work. Except where clearing is required for temporary and permanent work, approved roads, or 
excavation operations, all trees, native shrubbery, and other vegetation would be preserved and would be 
protected from damage as is practicable. Clearings and cuts through vegetation would be minimized to the 
greatest extent practicable, and the clearings and cuts required or otherwise authorized would be shaped 
irregularly to soften undesirable aesthetic impacts. On completion of the work, all work areas would be 
left in a condition that would facilitate revegetation, provide for proper drainage, and prevent erosion. All 
unnecessary destruction, scarring, damage, or defacing of the landscape resulting from the construction 
would be repaired or otherwise corrected. 

Topsoil would be stripped and segregated from subsoil in accordance with landowner or land-manager 
agreements. Space would be provided for temporary storage of spoil material and topsoil salvaged from 
the excavation. The width of the right-of-way would be restricted to avoid undue surface disturbance to 
adjacent resources. No disturbance would be allowed beyond the right-of-way limits. 

Brush and shrubs within the right-of-way would be cut or scraped at or near the ground level. Except for 
the area to be excavated for the trench, the vegetative root system and subsurface soils would be left intact 
to the greatest extent practicable. This would assist in stabilization of the soils within the right-of-way 
throughout construction. Timber and other vegetative debris may be chipped for use as erosion-control 
mulch, cut and stacked along the construction area, or otherwise disposed of in accordance with 
applicable regulations and landowner or land-manager preference.  
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Clearing, grading, or other construction activities would not be conducted during conditions when the soil 
in the right-of-way of access roads is too wet to adequately support construction equipment.  

Best management practices that would be used to minimize soil erosion and sedimentation during pipeline 
construction follow. A SWPPP would be developed as part of final engineering and construction planning 
and would be implemented during construction. The plan would include measures to minimize soil 
erosion and sedimentation during and following pipeline construction. The following general soil erosion 
and sedimentation minimization best management practices would be included in the plan: 

• Potentially erosion-sensitive areas would be identified and specific mitigation measures to 
address these areas included in the SWPPP. 

• Weather would be considered when scheduling activities and monitored during construction to 
allow implementation of soil stabilization and sediment-control measures prior to the onset of 
adverse condition. 

• Clearings and cuts through vegetation would be minimized to the extent practicable. 

• Except for the areas to be excavated, the vegetative root system and subsurface soils in the 
construction zone would be left intact to the extent practicable. 

• The quantity and duration of soil exposure would be minimized to the extent practicable. 

• Dust-control measures would be implemented as needed to minimize nuisance dust. These 
measures could include application of water to vehicle traffic routes and excavation zones when 
constructing in populated or sensitive areas, avoidance of construction during adverse wind 
conditions, use of gravel on heavier-use roadways, and limitations on speed on unpaved areas. 

• Temporary erosion controls would be installed and maintained during construction where site 
conditions warrant, to reduce water velocity and redirect runoff from precipitation. 

• Suitable diffusers and/or energy dissipation techniques would be used when discharging project 
water to washes, charcos, or approved depressions. 

• Original land contours would be restored to conform to adjacent areas as near as practicable. 

• Vegetation compatible with the planned land use and existing biotic community would be 
re-established following final grading as agreed to by the relevant regulatory agencies, tribes, 
and/or private landowners. 

• In agricultural areas, subsoil would be scarified and the segregated topsoil returned to its original 
grade. 

• Permanent erosion and sediment-control measures such as diversion terraces would be installed 
as conditions warrant. 

• Following construction, all erosion-control measures would be inspected and monitored as 
needed until final stabilization is achieved. 

4.19.3.2 Excavation  

Topsoil and subsoil would be sidecast to the same side of the trench in a two-pass excavation process. 
The first cut would be a shallow excavation that removes the topsoil and stockpiles it to the far edge of 
the nonwork side of the trench. The second cut would be the deeper excavation of 4 to 4.5 feet that 
removes the subsoil and also stockpiles it to the nonwork side but adjacent to the trench. 
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4.19.3.3 Construction Methods in Special Areas 

Steep Topography. Where severe side slopes are encountered, two construction techniques typically 
would be used. Using the cut-and-fill technique, the upslope side of the construction right-of-way would 
be cut during grading. The material removed from the cut then would be used to fill the downslope edge 
of the right-of-way in order to provide a safe and level surface from which to operate the heavy 
equipment. Alternatively, side-hill construction could use “two-toning” to provide two levels of work 
area. Side-hill areas could require additional temporary workspace downslope in order to effectively use 
these techniques. During grade restoration, the spoil would be placed back into the cut to restore 
approximate original contours. 

Areas of steep slopes may require the use of winching techniques. In such circumstances, construction 
would require the use of winching tractors to hold each piece of equipment while working on the slopes to 
address safety concerns. The use of winch tractors in such areas would be necessary during both 
construction and restoration phases. The slopes would be restored to approximate original contours, and 
frequent trench and slope breakers would be used to reduce runoff and direct flow to vegetated areas off 
the right-of-way.  

Road and Utility Crossings. Paved roads and highways would be crossed by horizontal boring at a 
specified depth beneath the surface. This method would be employed to avoid disruption of traffic. 
Heavier-wall pipe would be installed under the crossing.  

Underground pipelines or utilities generally would be undercrossed. For such crossings, prior contact with 
the utility would establish any requirements for work performance or restoration. Before construction 
begins, the “one-call system” would be used for locating and marking the existing utility. At a minimum, 
the bore typically would allow a clearance of 12 inches between the proposed pipeline and any other 
pipeline or utility. On either side of the crossing, the trench typically would not be excavated any closer 
than 5 feet from any existing pipeline or utility encountered in the right-of-way. 

Water-body Crossings. There are several different construction methods that can be used to install 
pipelines at watercourse or water-body crossings. The pipeline installation method typically used depends 
on the size and sensitivity of the water body. The pipeline would cross some water bodies that are dry 
during much of the year. At these crossings, construction would occur during the dry season using 
conventional open-trench methods. The pipelines would be buried at sufficient depths, both on the banks 
and in the stream of the water body, to avoid future scouring that may expose or undermine the pipeline. 

Typically, construction within water bodies would be completed as a distinct and independent 
construction operation from other work on the remainder of the right-of-way. This would allow the 
scheduling of crews and equipment to expedite construction activities across water bodies. 

With the exception of the initial clearing equipment, only the equipment needed for excavation and 
backfilling would be allowed in the stream channel. All other construction equipment would cross the 
water body on temporary equipment or existing bridges. 

Horizontal directional drilling involves the use of a remotely guided drill head driven by a rotary drill rig 
using a drilling mud system for lubrication, cutting return, and to maintain hole integrity. In certain cases, 
this method is preferable since the pipeline is drilled underneath the watercourse with very little 
disturbance to the bed or banks of the watercourse. Pipe sections somewhat longer than the length of the 
drilled hole are strung and welded opposite the drill rig and then pulled back through the hole using the 
drill rig. 
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Use of this technique involves drilling a pilot bore hole underneath the watercourse towards a surface 
target, back reaming the bore hole to the drill rig, then passing the reamer back to the opposite bank 
where the pipe is attached and pulled back toward the drilling rig. This process typically uses the 
freshwater gel mud system composed of a mixture of clean, fresh water as the base, a biodegradable or 
biopolymer drilling fluid lubricant as the viscosifier, and synthetic polymers to transport drilled spoil, 
reduce friction, and stabilize the bore hole. This method is less intrusive and is more favorable than an 
open-cut water crossing because it minimizes the potential to impact aquatic ecology.  

One of the risks associated with horizontal directional drilling is the potential for drilling mud to escape 
into the environment as a result of a spill, tunnel collapse, or the rupture of mud to the surface. These 
ruptures are caused when excessive drilling pressure results in drilling mud moving vertically toward the 
surface. If a rupture occurs in a watercourse, the fine clay particles can settle onto the bottom of the 
watercourse. The risk of ruptures would be reduced through proper geotechnical assessment practices, 
adequate drill planning and execution, careful monitoring, and having appropriate equipment and 
response plans ready in the unlikely event that a rupture occurs. 

Horizontal boring would be used to install the pipeline beneath the Colorado River between Laughlin, 
Nevada, and Bullhead City, Arizona, and under the Little Colorado River east of Cameron, Arizona. At 
the crossing of the Colorado River near Bullhead City, the bore would begin about 200 feet from the 
eastern edge of the Colorado River channel, extending under the Colorado River at a depth of 
approximately 50 feet below the channel bottom (90 feet below ground surface). The bore would continue 
underground for approximately 3,300 feet and would exit the ground inside the fenced yard of the 
Mohave Generating Station. This would virtually eliminate all surface disturbance on the Nevada side of 
the Colorado River. All drilling operations would be confined to a temporary workspace approximately 
200 feet by 200 feet at the entry site, a 100-foot by 150-foot temporary workspace at the exit location, and 
right-of-way along the path of the horizontal bore that would include the staging area for pipe strings for 
the pull backs. 

At the crossing of the Little Colorado River, east of Cameron, the existing pipeline is buried in a trench. 
Horizontal drilling would be used to install the new pipeline beneath the river. The pipeline would be 
buried deep enough below the surface of the water channel and banks to avoid future scouring and/or 
erosion. 

Even though significantly more expensive, the directional bore beneath the Little Colorado River is 
presently the preferred alternative because it allows the pipe to be buried much deeper to avoid potential 
adverse impacts on the pipe from flood conditions, as well as resulting in less environmental impact.  

Blasting. If blasting is necessary, all required authorizations would be obtained and all safety precautions 
observed. All blasting would be conducted in compliance with Federal, tribal, State, and local laws, 
regulations, and policies. After blasting has been completed, backhoes would be used to clean the trench 
for pipe installation.  

4.19.3.4 Lowering and Backfilling 

After the pipeline is lowered into the trench, the trench would be backfilled with the excavated soil. In 
areas where topsoil was segregated during trenching, the subsoil would be replaced in the trench first, 
followed by placement of the topsoil. Where the previously excavated material contains large rocks or 
other materials that could damage the pipe or coating, clean fill or protective coating, such as rock shield, 
would be placed around the pipe prior to backfilling. In order to maintain soil porosity in agricultural 
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areas, no soil tamping would be performed as part of the backfilling process. As a result, a small crown of 
material could be left to account for future settling. 

4.19.3.5 Cleanup and Restoration 

After the pipeline has been installed, backfilled, and successfully tested, the right-of-way, temporary work 
areas, and other disturbed areas would be finish-graded and any remaining construction debris would be 
disposed of properly. Original land contours would be restored to conform to adjacent areas to the degree 
practicable. In upland agricultural areas, subsoil would be decompacted and the segregated topsoil would 
be returned to its original horizon. Permanent erosion- and sediment-control measures, including 
diversion terraces and revegetation, would be installed at this time. In all wash crossings, the disturbed 
areas would be restored and revegetated. Additionally, each wash crossing would be re-inspected and 
monitored after the restoration activities have occurred to ensure that natural flow patterns and 
revegetation have successfully occurred. All viable, protected plants, including cacti and yucca, would be 
salvaged and used during restoration. Reseeding on public lands would be done with native species found 
in the area. Private and public property such as fences, gates, driveways, and roads disturbed by pipeline 
construction would be restored to original or better condition. 

Revegetation for the coal-slurry pipeline and water-supply system would enhance and hasten natural 
revegetation. This would be achieved by creating a suitable soil seedbed through imprinting or other soil 
roughening technique, seeding of native species, and mulching. Fertilization is not likely to be needed 
because most native grasses and forbs are adapted to naturally low nutrient levels, and excess fertilizer is 
likely to favor invasive weed species at the expense of desired vegetation.  

Because of the range of conditions along the pipelines, four different seed mixes would be developed. 
Proper seedbed preparation and mulching would vary according to area, and would be adapted to site 
condition. Seed mixes would include native shrubs, sub-shrubs, grasses, and forbs, and would have a 
minimum of 8 to 10 species. Mixes are needed for the following areas: Mix 1, for piñon/juniper and 
grassland areas; Mix 2, for Great Basin desertscrub; Mix 3, for desert grassland and for Mohave 
desertscrub (over about 2,000 feet in elevation); and Mix 4, for lower elevation Mohave desertscrub. The 
BLM Kingman Field Office recommends using hydromulch. 

Areas of tamarisk riparian shrub disturbed during construction of the pipelines would be planted with 
native riparian vegetation suitable for site soil and hydrologic conditions such as coyote willow and 
cottonwood in mesic areas, native riparian plant species in drier areas.  

Arizona protected native plants on public land, administered by the BLM Kingman Field Office, would 
be salvaged prior to construction and would be transplanted back into the right-of-way during 
revegetation. 

All waste materials including, but not limited to, excess spoils, waste materials, rubbish, sanitary waste, 
roadway pavement materials, etc., would be disposed of at the conclusion of construction in approved 
disposal facilities according to its type. Excess rocks, not reburied in the trench, would be scattered within 
the right-of-way in a way that would not impede vehicle or game movement. Windrows of rock would not 
be allowed. Materials would be recycled whenever practical. The disposal of all materials would be in 
accordance with applicable Federal, tribal, State, and local laws and regulations.  

Should a conflict exist in the requirements for cleanup and disposal of waste materials, the most stringent 
requirement would apply. Records would be kept of the types and amounts of waste materials produced 
during construction and of the disposal of all waste materials on or off the job site.  
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In addition, an environmental site assessment would be performed at the following construction locations:  

• All hazardous waste accumulation areas 

• All hazardous material and petroleum-dispensing and storage areas where the aggregate storage 
of hazardous materials or petroleum at the site is 110 gallons or more.  

This site assessment would be performed by a qualified environmental consultant or equivalent and would 
document through appropriate analytical sampling and testing that all sites are free of the effects of 
contamination (i.e., contaminant concentrations are less than applicable Federal, tribal, State, or local 
action cleanup levels). Upon completion of the work, and following removal of all materials from the 
project area, work areas would be regraded and left in a neat manner conforming to the natural 
appearance of the landscape. 

Hazardous materials, as defined by 40 CFR 261.3, as defined by Federal Standard No. 313, as amended, 
and any other hazardous materials or substances identified by Federal, tribal, State, and local laws or 
regulations that are used during construction would be disposed of in accordance with the applicable laws 
and regulations. Only disposal facilities that are approved for disposal of hazardous wastes would be used 
and records would be kept of all such disposal. Hazardous wastes would be recycled whenever possible. 

All nonhazardous waste materials including, but not restricted to, refuse, garbage, sanitary waste, 
industrial wastes, oil and other petroleum products, and roadway pavement materials would be disposed 
of during construction by removal from the construction area to an approved disposal facility.  

4.19.3.6 Hydrostatic Testing 

Hydrostatic testing would be conducted to verify the integrity of the pipeline. Any significant loss of 
pressure indicates that a leak may have occurred and would require further inspection. The water required 
for hydrostatically testing the pipeline would be minimized by transferring the water used to test one 
section to the next section for testing, where possible. Where required, the test water would be discharged 
onto the surface of the ground within the right-of-way using energy dissipation and filtration devices (e.g., 
hay bales and silt fences) to reduce the velocity of the discharged water, thereby reducing potential for 
erosion. 

4.20 MONITORING 

Monitoring is the process of collecting information to measure conditions and determine if management 
strategies or compliance requirements are being met. Peabody conducts various types of monitoring 
programs at the Black Mesa Complex to meet objectives or requirements of several agencies including 
OSM, USEPA, BIA, and tribal agencies. BMPI and SRP would monitor activities of the coal-slurry 
pipeline reconstruction and water-supply system construction as well as monitor the effectiveness of 
reclamation after construction. Examples of monitoring programs are described below. 

4.20.1 Black Mesa Complex 

Hydrology. Peabody monitors surface water, including flow and water quality, at five stream sites at the 
Black Mesa Complex. Several permanent impoundments proposed for the post-mining landscape are 
monitored semi-annually for water levels and quality, and 10 springs are monitored annually for flow and 
water quality. These data are reported quarterly and in comprehensive Annual Hydrology Reports. 
Discharges from sediment ponds, although infrequent, are monitored in accordance with Peabody’s 
NPDES Permit No. AZ0022179, and are reported monthly. 
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Groundwater at the Black Mesa Complex is monitored using several wells constructed in the Wepo 
Formation, alluvium, and in re-graded spoil. Monitoring consists of water levels and water quality once 
per year in Wepo and alluvial monitoring wells, and semi-annually at a select few Wepo and alluvial 
wells. These data are reported quarterly and in comprehensive Annual Hydrology Reports. 

The N-aquifer production wells are monitored quarterly for a limited set of water quality parameters and 
annually for a full suite of water quality parameters. Water levels from the production wells are collected 
as conditions allow, but two N-aquifer observation wells are instrumented and record water levels 
continuously. These data are reported quarterly and in comprehensive Annual Hydrology Reports. 

Peabody also collects samples from select locations in the water distribution system to comply with the 
Navajo Nation’s Safe Drinking Water Act requirements, and analyzes them for bacteria and other water 
quality parameters as required. Bacteria analyses are reported monthly and supplemental water quality 
analyses are reported annually. 

Details of the OSM-approved hydrologic monitoring conducted by Peabody at the Black Mesa Complex 
are contained in Chapter 16, Hydrologic Monitoring Program, in the AZ0001D permit documents for the 
Kayenta and Black Mesa mining operations. 

Air Quality. Peabody maintains 12 air-quality monitors located at 11 sites at the Black Mesa Complex, 
where 24-hour composite samples for PM10 are collected every six days. In support of the air-quality 
monitoring efforts, Peabody has established four meteorological towers where wind speed, wind 
direction, and temperature are monitored continuously. Three of these sites are equipped with 
precipitation gauges, and five other precipitation gauges are located at several of the air quality 
monitoring sites. PM10 data and supporting meteorological information are reported quarterly and in 
comprehensive Annual Air Quality Monitoring Reports. 

Details of the OSM-approved air quality and meteorological monitoring conducted by Peabody at the 
Black Mesa Complex are contained in Chapter 12, Air Quality, in the AZ0001D permit documents for the 
Kayenta and Black Mesa mining operations.  

Soil and Spoil Sampling. Peabody monitors spoil quality prior to soil replacement on a 330-foot grid 
ensuring a suitable 3-foot-thick plant rooting zone is provided at the reclaimed surface. Topsoil 
replacement thickness is measured and verified by sampling a minimum of 1 site per 5 acres. These data 
are reported annually in comprehensive Reclamation Status and Monitoring Reports.  

Vegetation Monitoring. Peabody has conducted annual vegetation monitoring at the Black Mesa Complex 
since the early 1980s. This has included monitoring in both the reclaimed and reference areas in most 
years. Select permanent transects and random sampling units in varying coal resource units are sampled in 
either spring or fall or both seasons. Reference areas are sampled in at least one season and sometimes 
both. Sampling in two seasons has been the normal procedure due to two peaks of vegetation growth 
resulting from bimodal precipitation patterns. The nearly 60 permanent transects are located in 
revegetated areas that are representative of ongoing reclamation efforts. These permanent transects 
document changing revegetation requirements, vegetation establishment and development under varying 
climatic conditions, or results of different or improved revegetation procedures. These transects also are 
located in unique or high-interest reclaimed areas such as scoria planting sites. The permanent transects 
allow for measurement of vegetation performance over time to document trend and successional change 
as well as the response to drought and subsequent recovery. Furthermore, the sampling of transects and 
selected random sample units measure achievement or progress towards revegetation success, 
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confirmation of reclamation methods, stocking rate information for managed grazing, and evaluation of 
ongoing grazing management programs. 

The approved vegetation sampling and monitoring program is contained in Chapter 9, Vegetation 
Resources of the AZ-0001D permit. For bond-release evaluations, sampling intensities are set to meet 
sample adequacy requirements. All annual monitoring data are entered into a Peabody-developed 
vegetation database. The results of annual vegetation monitoring efforts are provided to the OSM, Hopi 
Tribe, Navajo Nation, and the BIA in the Annual Reclamation Status and Monitoring Report.   

Wildlife Monitoring. Wildlife monitoring has been conducted at the Black Mesa Complex since the early 
1980s. The core monitoring program is contained in Chapter 10, Fish and Wildlife Resources of the 
AZ-0001D permit. The monitoring program has addressed threatened and endangered and other special-
interest species, mine front and nesting surveys for raptors, prairie dog colony and black footed ferret 
surveys, red tail hawk monitoring, and general wildlife presence on reclaimed and native areas within and 
adjacent to the Peabody lease area. Documentation of the large numbers of migratory birds passing 
through the Black Mesa region has been a major ongoing focus. During Peabody’s historical monitoring 
period several high interest species have been monitored for consecutive periods. Included have been 
peregrine falcon surveys to identify any possible mining impacts. These have included general monitoring 
for presence and nesting and breeding surveys. These surveys were conducted from 1989 to 2000. 
Mexican spotted owls were surveyed from 1994 to 2001 to assess any potential impacts as mining moved 
closer to potential habitat and the 2-mile buffer adjacent to the Peabody lease area. Monitoring during this 
period included surveys for Mexican spotted owls presence, breeding populations, and prey habits. More 
recent monitoring efforts have intensified efforts to identify and document wildlife use in reclaimed areas, 
particularly mule deer and elk. Annual wildlife-monitoring reports are submitted to the OSM, Hopi Tribe, 
Navajo Nation, and BIA as a part of the comprehensive Annual Reclamation Status and Monitoring 
Report.    

Reclamation. Monitoring of reclaimed areas has been described above under vegetation monitoring and 
soil and spoil sampling. Additionally, disturbances ahead of mining, mining areas and associated 
activities, final grading, topsoil replacement, and revegetation are monitored and tracked throughout the 
year using a GIS database. The database is updated monthly and forms the basis for annual reporting of 
these activities. As with the other disciplines detailed above, reclamation activities are reported to the 
OSM, Hopi Tribe, Navajo Nation, and BIA as a part of the comprehensive Annual Reclamation Status 
and Monitoring Report. The reclamation status report follows the requirements for reporting as outlined 
in OSM’s reclamation status guidance document of November 15, 1998.    

4.20.2 Coal-Slurry Pipeline and Water-Supply System 

Following construction, the pipeline rights-of-way and well field would be monitored for reclamation 
success until vegetation is re-established as agreed upon with the land-manging agencies or land owner. 

The pipelines would be operated and maintained in accordance with standard procedures established by 
the pipeline owners to ensure safe operation and integrity of the pipeline. The operation and maintenance 
of the pipeline would be performed by qualified and trained employees. Personnel would be capable of 
monitoring the pipeline’s operating conditions as well as controlling flows and pressures through the 
pipeline. 

Field operations personnel would make regular visits to the pipeline facilities. During these visits, they 
would inspect these facilities and conduct routine maintenance in conformance with established 
procedures. Qualified operating and service personnel would, as necessary, check and repair all 
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equipment to ensure safe and reliable operations. Emergency Response Plans would be prepared and 
made readily available during operations and maintenance. 

The applicants are committed to a comprehensive program of monitoring pumping amounts, water levels, 
and water quality in the vicinity of the proposed C aquifer well field. The monitoring would occur during 
Black Mesa Project pumping and for a period of five years after project pumping ceases. The objective of 
the monitoring program is to identify possible impacts of project pumping on existing wells and stream 
flows. The components of the proposed groundwater monitoring program are listed in Table 4-47. 

Table 4-47 Proposed Ground Water Monitoring Program, C Aquifer Well Field and Vicinity 

Monitoring Component Description 
Pumping amounts Measure and report monthly and annual well field pumping amounts for mine 

and tribal uses.  
Water-level monitoring Measure and report spring and fall static water levels in C aquifer monitoring 

wells (in spring and fall). Monitoring wells would be located: (1) within and 
adjacent to the well field; (2) in a radial pattern emanating from the well field; 
and (3) east, west, and between lower Clear and Chevelon Creeks.  

Initial water-quality data Measure and report initial water quality from project wells using parameters 
for municipal use water quality standards. Measure and report initial quality 
from monitoring wells using parameters for the water-quality standard 
associated with the historical use of the well water.  

Water-quality monitoring Periodically measure and report electrical conductance (EC) in each 
monitoring well. If EC increases by more than 20 percent, samples would be 
analyzed for all parameters of the relevant water-quality standard.  

Other well data Collect and report data provided by the tribes and others for initial water 
quality, annual pumping amounts, and annual water levels for wells in the area. 

 

4.21 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY 

4.21.1 Black Mesa Complex 

For the purposes of this discussion, “short-term” impacts are those that would occur from the time when 
mining begins in a unit through reclamation of that unit when vegetation has been re-established (i.e., 
through regrading, replacement of topsoil, reseeding, and initial revegetation). Long-term impacts are 
defined as the period when vegetation is established and controlled grazing is permitted, through release 
of the property by Peabody. 

Under Alternative A, both the Kayenta and Black Mesa mining operations would be committed to coal 
production and reclamation through 2029 (the Kayenta mining operation would continue through 2029 
under all alternatives). The Black Mesa Project would enable Peabody to continue to supply a reliable, 
lower cost of fuel (coal) to the Mohave Generating Station to fuel its operations (coal would continue to 
be supplied to the Navajo Generating Station through 2026 under all alternatives). 

Mining through mid-2026 would result in the construction of additional roads, power lines, fences, and 
other structures in areas where mining has been conducted since 1970. Over the short term, mining would 
continue to change the environment and commit resources, and then the area affected by mining would be 
reclaimed and returned to rangeland for grazing and wildlife habitat. Over the long term, use of the land 
for grazing would not be affected by mining operations. 

Approximately 13,529 acres of land within the Black Mesa Complex would be disturbed by construction 
and mining during the life of the mines (8,062 by the Kayenta mining operation and 5,467 by the Black 
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Mesa mining operation). There would be long-term changes to the existing geology and topography from 
backfilling and grading operations; however, the modified topography would support, and in some places 
enhance, the proposed postmining land uses of grazing and wildlife habitat. Over the long term, soil and 
vegetation productivity would return to or exceed premining productivity because the reclaimed soil 
would be more uniform in depth, texture, and chemical and physical composition than the premining 
soils. 

There also would be a short-term loss of vegetation and wildlife habitat. Native and introduced grasses 
and shrubs and islands of piñon/juniper would be planted after mining to restore vegetation in disturbed 
areas. Revegetation would establish mostly a grassland/shrubland mix, with islands of woodland habitat 
in the mined areas. The revegetation areas at the mines would have higher herbaceous productivity than 
existing communities, but there would be long-term loss of structural elements of the existing habitat such 
as woodland hiding and thermal cover, and cliffs and rock outcrops. Over the long term, the revegetated 
areas would support a diverse and productive wildlife community, but species adapted to woodlands 
would be displaced by species more adapted to grasslands and edge habitats. The retention of the large 
impoundments would be beneficial to a variety of wildlife over the long term. 

Over the short term, mining would sustain the existing workforce through 2026—mine-related population 
and levels of public service would be sustained in the surrounding communities for that period. Long-
term impacts potentially would be major on both the Hopi Tribe and Navajo Nation when coal and water 
royalties cease to be generated by mining activities. Over the short and long terms, the sociocultural 
influences of the mining operations would contribute to the overall modernization forces prevalent on the 
Hopi and Navajo Reservations. 

Relocation of Navajo households living within the permit area would continue over the life of the mine. 
Residents would continue to be subjected to periodic noise from blasting and daily noise from other 
mining activities. Long-term effects would be diminished and eventually eliminated when reclamation is 
completed. This process would take generations, which would exacerbate the short- and long-term effects 
of social disruption to families living in the area. 

4.21.2 Coal-Slurry Pipeline and Water-Supply System 

For the purposes of this discussion, “short term” is defined as the period of time required for construction 
of the pipelines and reclamation following construction—a period of 5 years. “Long term” is defined as 
beyond the 5 years. 

Most of the impacts on the environment would result from construction activities and would be short 
term. Effects include the disturbance of soils, temporary increase in potential for soil erosion, use of water 
during construction, and disturbance of habitat until the construction rights-of-way are reclaimed. Over 
the long term, some habitat would be lost from construction of above-ground facilities associated with the 
C aquifer water-supply system (e.g., well heads, access roads, water storage tank, power lines, pump 
stations, substations). Effects on air quality would be short term and localized, resulting from construction 
activities that create fugitive dust, and vehicle and equipment emissions.  

Short-term and long-term impacts on cultural and paleontological resources would be similar to those of 
mining as discussed in the previous section. The presence of construction equipment and construction-
related dust, and the visibility of disturbed areas within the landscape (until reclamation is complete) 
would impact scenic quality in project-related construction areas. Visible above-ground facilities would 
remain for the life of their usefulness. Local and regional economies would benefit from the construction 
of the pipelines. Local economic benefits from operation of the coal-slurry pipeline would not be realized 
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until the operation to supply coal to the Mohave Generating Station resumes. Local economies would 
benefit from new jobs and services to support the water-supply system and reinstated jobs and services to 
support the coal-slurry pipeline. 

4.22 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

This section describes irreversible and irretrievable commitments of resources associated with 
implementation of the alternatives. A resource commitment is considered irreversible when primary or 
secondary impacts from its use limit future use options. Irreversible commitment applies primarily to 
nonrenewable resources, such as minerals or cultural resources, and to those resources that are renewable 
only over long time spans, such as soil productivity. A resource commitment is considered irretrievable 
when the use or consumption of the resource is neither renewable nor recoverable for use by future 
generations. Irretrievable commitment applies to the loss of production, harvest, or natural resources. For 
example, in the surface mining of coal, the removal of coal would be an irreversible and irretrievable 
commitment of resources. While the coal would be irreversibly committed from the geologic formations, 
it is also irretrievably committed when burned for electrical generation. 

Another example of irreversible loss involves soil loss or erosion. Soil losses from handling, erosion 
losses from topsoil stockpiles, and other unavoidable erosion losses of native soils would be irreversible. 
CWA and SMCRA require that soil erosion and sedimentation be minimized and otherwise controlled to 
mitigate these effects to the maximum extent technologically feasible. 

Impacts on terrestrial resources, such as vegetation communities and wildlife may be either permanent or 
temporary depending on the time frame considered. For instance, a mine site without piñon/juniper 
woodlands as the post-mining land use may still result revert to a woodland through natural succession–
despite the problems of excess compaction, lack of native seed sources across the reclaimed area, and 
other site conditions that could hinder vegetation succession. 

With sufficient time, although it may take hundreds of years, natural processes for mine soil improvement 
and succession can overcome conditions limiting reforestation, and the resource loss is not irreversible. 
Conversely, intensively managed reclaimed mine sites may never regain trees due to long-term use as 
industrial, residential, agricultural, or other non-vegetated uses. Reclamation techniques may exist to 
equal or exceed natural vegetative regeneration and productivity. In the cases where these techniques are 
applied, the loss of vegetation resources may be no less reversible than timber harvest. Reclamation of 
mine sites to vegetative community conditions may not reestablish wildlife habitat to pre-mining 
conditions. While no program can dictate post-mining land uses, many programs encourage and promote 
the tangible benefits for return of mined land to revegetated conditions to minimize and mitigate adverse 
effects. 

Both irreversible and irretrievable impacts would occur under all alternatives on geology and minerals, 
soils, fish and wildlife, land use, cultural resources, and visual resources. Results are summarized  
Table 4-48.  
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Table 4-48 Irreversible and Irretrievable Commitment of Resources 

Resources/ 
Related Issues Type of Commitment/ Reason for Commitment 

Alter-
native Irreversible Irretrievable 

A Yes Yes 
B Yes Yes 

Geology and 
Minerals 

Under all alternatives, there would be an irreversible and irretrievable commitment of coal resources. 
Under Alternative A, this would occur from the Kayenta and Black Mesa mining operation extracting 270 
million tons of coal. Under Alternatives B and C, this would result from the Kayenta mining operation 
extracting 170 million tons of coal. 

C Yes Yes 

A Yes No 
B Yes No 

Soils The structure and characteristics of the original soil profiles would be irreversibly changed when land is 
disturbed for mining. Commitment of the resource would be irreversible in areas where mining activities 
take place. However, reclamation would occur immediately and there would not be an irretrievable loss of 
soil productivity as reclaimed areas would be recovered. 

C Yes No 

A Yes Yes 
B Yes Yes 

Fish and 
Wildlife 

An irretrievable commitment of wildlife habitat would occur from the construction of facilities associated 
with mining operations, coal-slurry pipeline, and water-supply system. This would result in a permanent 
minor loss of wildlife habitat unless these facilities were removed and the areas rehabilitated. C Yes Yes 

A No Yes 
B No No 

Land Use An irretrievable commitment of land use would occur from the construction of facilities associated with 
mining operations, coal-slurry pipeline, and the water-supply system. This would result in a permanent 
minor loss of forage production and cover from these areas unless these facilities were removed and the 
areas rehabilitated. 

C No No 

A Yes  Yes  
B Yes Yes 
C Yes Yes 
B NA NA 

Cultural 
Environment 

Damage to cultural resources is an irreversible and irretrievable impact. Damaged cultural resources might 
be restorable or reconstructible but they are nonrenewable. Destruction of cultural resources by mining 
and construction activities would be irreversible. All cultures change over time, but the proposed project 
could accelerate traditional lifeway changes, particularly for tribal members living in the project vicinity. 
Visual intrusions resulting from construction of above-ground facilities such as power lines, pump 
stations, and water-storage tanks, and operation and maintenance activities could affect cultural resources 
and traditional cultural resources throughout the life of the project. If the facilities are removed at the end 
of their use life, the original settings of the cultural resources might be retrievable. Traditional cultural 
values maybe irretrievably lost from construction of facilities and changes to visual resources. 

C NA NA 

Visual 
Resources 

There would be an irreversible and irretrievable commitment of visual resources from altering the 
landscape. The process of removing and replacing overburden would change the visual quality for these 
landscapes. Restoration reduces the impacts on visual resources, but the landscape would be permanently 
changed. Change in the landscape from the presence of above-ground facilities including access roads 
(mines, coal-slurry pipeline, and water-supply system). When the facilities are removed at the end of their 
useful life, the landscape could be restored; however, there would be irreversible, irretrievable loss of the 
original visual resources.  

A Yes Yes 
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4.23 INDIRECT EFFECTS ASSOCIATED WITH RESUMING OPERATION AT MOHAVE 
GENERATING STATION 

 On December 31, 2005, operation of the Mohave Generation Station was suspended until new air 
pollution control equipment required by a consent decree is installed (refer to Section 1.3.2). The Mohave 
Generating Station owners have indicated that without a new water source for slurry pipeline operations, 
they would be unable to renew their coal contract, which would prevent them from installing the controls 
needed to resume power plant operations. Therefore, under Alternative A, which approves the 
development and use of the C aquifer water-supply system for coal-slurry pipeline operations would have 
the indirect effect of allowing the Mohave Generating Station to resume operations. Under Alternatives B 
or C, the Mohave Generating Station would not resume operation, and other base-load generating stations 
in the region, primarily coal- or natural gas-fired facilities, would increase their electrical output to 
replace the lost power generation of the Mohave Generating Station. The environmental effects of these 
decisions are summarized below from the Preliminary Environmental Assessment for the Mohave 
Generating Station Continued Operation Potential Project (SCE 2004). 

4.23.1 Hydrology 

The Mohave Generating Station historically has used the Colorado River as its primary water supply, 
supplemented by reclaimed coal-slurry pipeline and monitoring well water. The plant historically has had 
an average water requirement of 17,500 af/yr for power plant cooling, process water, and domestic water 
purposes of which approximately 16,000 af/yr are from the Colorado River. If the Mohave Generating 
Station returns to service, the power plant’s overall plant water demand would increase by approximately 
2,300 af/yr due primarily to operate of the new air pollution control equipment but also due to the power 
plant’s anticipated increased capacity factor. The increased demand would not result in an increase in 
Colorado River water use, but would be met by in-plant water reuse and conservation controls, 
supplemented by reclaimed water from local businesses. The Mohave Generating Station is a “zero 
discharge” facility. All wastewater is evaporated on the site. Under Alternative A, the power plant would 
continue to withdraw and use its historic Colorado River water allocation. Under Alternatives B or C, the 
power plant’s Colorado River water allocation would be used by another water user in Nevada. There 
would be no net difference in Colorado River water use among the three alternatives. Therefore, the 
Alternative A would have no measurable effect on Colorado River water quantity or quality.  

4.23.2 Air Quality  

The Mohave Generating Station already has obtained the needed construction and operating permits to 
install the air pollution control equipment required by the consent decree to return the facility to service 
(Table 4-49). For most criteria pollutants, the future potential to emit from the station would be less than 
historic baseline emissions. In the case of CO and VOC, the potential to emit would be approximately 
12 percent higher than historic emissions, since the future capacity factor of Mohave Generating Station is 
assumed to be higher than its recent historic baseline.  
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Table 4-49 Mohave Generating Station Criteria Pollutant Emissions 

Air Pollutant 

Two-Year Average 
(2000-2001) 

Tons Per Year 1 

Potential to Emit 
(2010-2026) 

Tons Per Year 2 
NOx 20,517 19,613 
SO2 42,024 8,701 
PM10 1,977 1,741 
CO 1,209 1,364 

VOC 145 163 
NOTES: 
1 Mohave Generating Station baseline emissions from Permit to Construct application. 
2 Mohave Generating Station potential to emit from Permit to Construct application. 
 

Under Alternative A, the power plant would emit air pollutants at its permitted levels. These emissions 
are generally reductions from historic levels and are allowed by the Mohave Generating Station Title V 
operating permit as being consistent with the Nevada state implementation plan to protect public health 
and welfare. CO and VOC increases are less than PSD review thresholds and are therefore not considered 
to be significant. The controls required by the consent decree were approved by USEPA Region IX as 
sufficient to address concerns related to Mohave Generating Station’s contribution to visibility 
impairment at the Grand Canyon National Park.  

Under Alternatives B or C, air pollutants from the existing facility would not be emitted at permitted 
levels. However, emissions from other base load generating stations in the region, primarily coal or 
natural gas facilities, would occur at higher levels to replace the lost power generation capacity of the 
Mohave Generating Station. The net emissions from replacement generation may be higher or lower than 
from the Mohave Generating Station. 

Alternative A would result in increased emissions from the Mohave Generating Station site. Alternatives 
B or C would result in an increase in emissions from other generating stations in the region, which may 
be higher or lower than emissions from the Mohave Generating Station. The Mohave Generating 
Station’s future potential to emit has been reviewed by the Nevada Division of Environmental Protection 
and USEPA Region IX and has been found to be consistent with state and federal implementation plans to 
protect public health and welfare, including visibility in Class I areas. Therefore, the preferred alternative 
would not be expected to have a significant adverse impact on local air quality. 

4.23.3 Climate 

If the Mohave Generating Station returns to service, CO2 emissions from plant operations have been 
estimated to be 11.9 million tons/year. CO2 emissions were estimated using the historic emission rate 
reported in the USEPA’s Acid Rain Electronic Data Reports (EDRs) multiplied by the future capacity 
factor in the application for the Permit to Construct. The Mohave Generating Station emissions would 
represent less than 0.05 percent of the 2004 emissions produced by electrical generation in the United 
States. In 2002, worldwide CO2 emissions were estimated to exceed 27,550 million tons per year (USEPA 
2006d). Replacement base-load power for the Mohave Generating Station would emit greenhouse gases 
that may be either greater or less than the Mohave Generating Station. 

Under Alternative A, 11.9 million tons/year of CO2 would be emitted from the Mohave Generating 
Station site. Under Alternative B or C, CO2 emissions from the existing Mohave Generating Station site 
would not occur. However, CO2 emissions likely would increase from other base-load generating stations 
in the region, the net effect of which may be either higher or lower than the Mohave Generating Station. 
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The net impact of CO2 emissions from either Alternatives A, B, or C would not cause a significant impact 
on global climate change. 

4.23.4 Noise and Vibration 

The Mohave Generating Station is located within an industrial district and is subject to the corresponding 
Clark County Unified Development Code noise requirements at the property line. The most significant 
noise sources at the site are located within the power block area, about 0.5 mile from the closest property 
line. Therefore, noise attenuates significantly before it reaches the property line. The facility’s baseline 
noise levels historically have been in compliance with Clark County noise requirements. The new air 
pollution control equipment would be installed adjacent to the existing power block and would include 
noise attenuation measures to reduce equipment noise levels. The proximity of the existing and new noise 
sources is anticipated to result in very little additional noise above existing levels at the property line. 
Construction noise levels would be temporary and limited to construction hours. Due to the distance to 
the nearest sensitive receptor, noise levels are not expected to be significantly greater than ambient. 

Under Alternative A, future operations are anticipated to have an insignificant impact on ambient noise 
levels. Under Alternatives B or C, noise from the existing facility would not occur. 

4.23.5 Social and Economic Conditions  

If Alternative A is implemented and the Mohave Generating Station returns to service, the economic 
benefits of plant operations to Clark County, Nevada; Laughlin, Nevada; Mohave County, Arizona; and 
Bullhead City, Arizona would return to historic levels. In 2000, the most recent year for which 
information was readily available, Mohave Generating Station employed 340 workers (SCE 2004). The 
average salary for union-represented workers was in excess of $66,561 per year. In comparison, the 
average per capita income for Laughlin, Bullhead City, and Clark County was $30,624 (1997 data), 
$28,405 (1990 data), and $30,628 (1999 data) respectively. In 2000, Mohave Generating Station workers 
received more than $22 million in salary and wages that were primarily expended in the local region and 
Mohave Generating Station purchased $25 million in goods and services from local vendors and 
contractors in the tri-state area (Nevada, Arizona, and California).  

The installation for the new air pollution control equipment would result in the creation of approximately 
20 new jobs and additional goods and services would be procured in the local region to service the new 
pollution control equipment. Local construction jobs of up to 700 workers also would be created during 
the 3-year construction period. 

4.23.6 Visual Resources  

The Mohave Generating Station is located within an industrial district and has been part of the visual 
landscape since 1970. Therefore, the baseline character of the present view is as an industrial complex. 
Under Alternative A, the installation of the new air pollution control devices would expand the existing 
footprint of the facility and add more, visible structures, including sulfide dioxide scrubbers and silos. In 
addition, the existing stack would be removed and replaced with a new stack that would be slightly wider 
and higher. These structures would be placed adjacent to existing equipment and would blend into the 
existing industrial features. Therefore, the preferred alternative is expected to result in an insignificant 
impact on the visual character of the site and its surroundings.  

4.23.7 Transportation 

Under Alternative A, vehicle traffic to and from the Mohave Generating Station would resume at historic 
levels. Historically, vehicle traffic in the area did not adversely impact traffic patterns or road 
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maintenance. In addition, the installation of the new pollution controls is estimated to result in up to an 
additional 190 truck trips per week and vehicle traffic for 20 additional employees. During the peak 
construction period, more than 700 workers would be employed at the site. Traffic congestion during 
construction would be alleviated by planning shifts around peak traffic times, staggering vehicle trips, and 
selecting alternate travel routes. Impacts on local transportation from Alternative A would be 
insignificant.  

4.23.8 Other Impacts  

The Mohave Generating Station site is an existing industrial complex that previously has been disturbed. 
No additional undisturbed land would be required under Alternative A if the Mohave Generating Station 
returns to service. Therefore, potential impacts on landforms, topography, geology, mineral resources, soil 
resources, vegetation, fish and wildlife, land use, cultural resources, and recreation were deemed to be 
insignificant. 

4.24 CUMULATIVE EFFECTS 

Regulations prepared by the Council on Environmental Quality for implementing NEPA require Federal 
agencies to analyze and disclose the effects that result from incremental impact of an action “when added 
to other past, present, and reasonably foreseeable future actions regardless of what agency (Federal or 
non-Federal) or person undertakes such other actions. Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a period of time” (40 CFR 1508.7).  

4.24.1 General 

Air Quality. Table 4-50 summarizes recent, actual (reported) annual PM10 emissions from several major 
and minor point sources located within or near the project study area. The “other sources” described in the 
table include the total PM10 emissions from all identified permitted point sources with PM10 emissions 
less than 10 tons per year. The historical background point source PM10 emissions total 3,736 tons/year. 

Current annual PM10 emissions from the Kayenta mining operation were estimated at 1,154 tons per year. 
Adding the annual PM10 emissions from the background point sources within the study area (3,736 tons 
per year) to the annual PM10 emissions from the Kayenta mining operation (1,154 tons per year) results in 
total annual regional PM10 point source emissions of 4,890 tons per year. It is important to note that the 
background sources listed are in northeast Arizona and northwest New Mexico; therefore, total PM10 
emissions in the broader study area are higher than the 4,890 tons per year value for this analysis.  

The cumulative effects in the past included the operation of the Mohave Generating Station. According to 
SCE, the 2-year average emissions baseline (based on emissions during 2002 and 2001) for PM10 
emissions was 1,977 tons/year (SCE 2006). These impacts have been regulated under the jurisdiction of 
the Nevada Department of Environmental Protection, pursuant to applicable state regulations. Evaluation 
of the magnitude and extent of past or future Mohave Generating Station impacts are not the subject of 
this EIS. Presently, the scaled-back operations in the Black Mesa Complex and suspension of operations 
at the Mohave Generating Station have reduced the cumulative effects on air quality in the region, relative 
to past years. The criteria pollutant emissions for the Black Mesa Complex have been substantially 
reduced and the emissions from the Mohave Generating Station can be subtracted entirely from the 
inventory of emission sources. At the time of the EIS, there is no available quantitative modeling 
evaluation of the magnitude of these emission reductions on regional air quality.  
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Table 4-50 Background Point Source Annual PM10 Emissions 1 

Facility Name Company Name Location Year 
PM10 Emissions 
(tons per year) 

Navajo Generating Station 2 Salt River Project Page, Arizona 2004 329 
Mohave Generating Station 3 Southern California Edison 

Company 
Laughlin, Nevada 2004 1,977 

Cholla Generating Station Arizona Power Service  Joseph City, Arizona 2003 731 
Nelson Lime Plant Chemical Lime Company Peach Spring, Arizona 2003 374 
Phoenix Cement Phoenix Cement Phoenix, Arizona 2003 126 
Snowflake Pulp Mill Abitibi Consolidated Snowflake, Arizona 2004 58 
Griffith Energy Project Griffith Energy LLC Kingman, Arizona 2004 58 
El Paso Natural Gas Company 
- Williams Compressor Station 

El Paso Corporation Williams, Arizona 2004 15 

American Woodmark 
Corporation 

American Woodmark 
Corporation 

Kingman, Arizona 2004 12 

All Other Sources (annual 
PM10 emissions less than 10 
tons) 

  Most 
recent 
year 

56 

Total Background Source PM10 Emissions (tons per year) 3,736 
NOTES: 1 Emission data for sources are from Arizona Department of Environmental Quality unless noted 

otherwise. 
 2 Emission data from South California Edison Company, personal communication with Gary Dudley, 

October 28, 2005. 
 3 Emission data from Navajo Generating Station, personal communication with Lee Shakespear on 

October 27, 2005. 
 

Table 4-51 summarizes total PM10 emissions from background point sources and the highest annual PM10 
emissions associated with each of the project alternatives, reflecting past, current and future impacts. It is 
important to note that during the 2006 to 2009 time period (current impacts), the Mohave Generating 
Station is not operating. Therefore, the total background point source PM10 emissions value has been 
reduced by the historical baseline amount of 1,977 tons/year attributable to this point source. Further-
more, maximum PM10 emissions from Mohave Generating Station will be lower than the historical 
baseline by 236 tons/year to 1,741 tons/year when the facility resumes operation in 2010. Consequently, 
the total background PM10 emissions value from 2010 to 2026 will include 1,741 tons/year from Mohave 
Generating Station. 

Table 4-51 also shows the magnitude of annual emissions increases (associated with pipeline construction 
and expanded operations of the Black Mesa mining operation) over current regional emissions levels 
(which include the current Kayenta mining operation). Note that the highest increase in annual project 
PM10 emissions under Alternative A is approximately 14.8 percent of current regional emissions. Note 
that no PM10 emissions increases over current regional emission levels would occur with Alternatives B 
and C, since only the current Kayenta mining operation would continue. 
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Table 4-51 Summary of Highest Annual PM10 (tons per year) Increases Over Regional Point 
Source Emissions for All Three Alternatives 

Period 

Total 
Regional 

PM10 
Emissions 

Alternative 
A 

Percent of 
Background 

Source 
Emissions 

Alternative 
B 

Percent of 
Background 

Source 
Emissions 

Alternative 
C 

Percent of 
Background 

Source 
Emissions 

Prior to 2006 1 4,890 0 NA 0 NA 0 NA 

2006-2009 2 2,913 251 8.6 0 NA 0 NA 

2010-2026  
(or later) 3 4,653 690 14.8 0 NA 0 NA 

NOTES: 1 Emitting activities include operation of the Kayenta and Black Mesa mining operations, regional point sources 
(including Mohave Generating Station). 

 2 Emitting activities include operation of the Kayenta mining operation at current production levels, regional point 
sources (except Mohave Generating Station) and construction of coal-slurry and water-supply pipelines. Black Mesa 
mining operation not operated during Mohave Generating Station outage (2006-2009). 

 3 Alternative A emitting activities include Black Mesa mining operation at increased production level (6.2 million tons 
per year), operation of Kayenta mining operation at current level and regional point sources (including Mohave 
Generating Station); Alternatives B and C: emitting activities include operation of Kayenta mining operation at 
current levels through 2026 (operation of Black Mesa mining operation does not resume). 

 

As described in Section 4.6, refined air quality analyses performed for this EIS offer an indication of the 
contribution to cumulative effects from continued future operation of the Black Mesa Complex and the 
addition of the coal-washing plant as part of Alternative A. A key finding is that, based on overly 
conservative modeling (as described herein), discernable changes in air quality due to mining activities 
are predicted to be confined to the south of the Black Mesa Complex. This is predicted based on modeled 
winds. Although predicted concentrations above discernable levels (e.g., PSD significance thresholds) are 
predicted to occur for up to 100 km south of the Black Mesa Complex, there is little opportunity for the 
mining activity impacts to overlap with impacts from other sources in the region. This pattern would be 
largely unchanged from the level of impacts and the direction of impacts that have occurred during past 
operations of the Black Mesa Complex.  

Cultural Resources. The cumulative impacts of culture change and deterioration, weathering, and erosion 
of the tangible aspects of cultural resources accumulate over time. Prior, ongoing, and future 
developments of various types also have degraded and destroyed cultural resources in the vicinity of the 
project, and will continue to do so. If the option of sizing the water pipeline to provide water to tribal 
communities as well as the Black Mesa Complex were implemented, the construction of the water-supply 
system and the development the water supplies might stimulate would lead to other impacts on cultural 
resources—perhaps as great or even greater than the proposed project. Although it is estimated that the 
proposed project might adversely affect approximately 100 or more cultural resources, thousands of 
cultural resources have been recorded within the region, and it is likely that hundreds of thousands remain 
to be recorded and evaluated. The impacts of the proposed project therefore are expected to represent only 
a minor increment to cumulative impacts on the cultural resources within the region. The exceptions 
where cumulative impacts are projected to be more substantial are lower Chevelon Creek and to a lesser 
extent lower Clear Creek, which are significant traditional Hopi cultural resources. 

Recreation. Recreation areas exist throughout northern Arizona and provide opportunities for both 
developed and passive, dispersed recreational use. Although recreational use of the Black Mesa Complex 
is currently limited, once reclaimed, the area available for recreation could increase. Current and proposed 
development, particularly in the western portion of the project area, would most likely increase the 
demand for access to recreation areas and use of access roads. 
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Transportation. Arizona Department of Transportation (ADOT) plans to widen U.S. Highway 89 to four 
lanes (from highway Milepost 442 to Milepost 482), raise the median, and add three new interchanges 
with intermittent turn lanes. U.S. Highway 89 crosses the existing pipeline near CSP Milepost 78, within 
the area of improvements. Arizona Highway 64 (highway Milepost 185 to Milepost 235) is planned for 
additional paved shoulders, widening of some segments to four lanes, additional turn lanes, and 
construction of several passing lanes (ADOT 2004). Arizona Highway 64 crosses the existing pipeline 
near Milepost 123, an area identified for improvements. 

In addition, ADOT is currently in the process of deciding on a corridor for the realignment of Arizona 
Highway 95. The alternative highway corridors are generally located east of Bullhead City and west of 
the Mount Nutt and Warm Springs wilderness areas from Arizona Highway 68 to I-40. The existing coal-
slurry pipeline route would cross ADOT’s current preferred highway corridor for the Arizona Highway 
95 reroute near CSP Milepost 265.  

The City of Kingman has approved a project to add a third lane to Gordon Drive. In addition, the existing 
pipeline may cross (near CSP Milepost 230) the proposed north-south road associated with interchange 
improvements at I-40 and Rattlesnake Wash.  

The City of Kingman has indicated that there is a plan for a new traffic interchange on I-40 at Rattlesnake 
Wash (located in proximity to CSP Milepost 2 of the Kingman reroute). The north-south connecting road 
would also intersect the reroute at Milepost 2. 

Social and Economic Conditions. Due to the existence of the Black Mesa Complex, mining drives the 
economy of the local area and makes the largest private-industry contribution to the revenue of the Hopi 
Tribe and Navajo Nation. The Mohave Generating Station has been and (under Alternative A) would be 
supplied completely by the Black Mesa mining operation, and the coal for the Navajo Generating Station 
has been and (under all alternatives) would continue to be supplied completely by the Kayenta mining 
operation. OSM’s approval of the LOM revision to resume the Black Mesa mining operation would 
enable resumed operation of Mohave Generating Station for 2010-2026. A brief summary of the impacts 
of continued or discontinued operation of the Mohave Generating Station and continuation of the Navajo 
Generating Station follows.  

The Mohave Generating Station operated from 1970-2005, and in recent years employed 305 people, had 
a $22.2 million payroll, and made an overall contribution of about $364 million to the region’s economy. 
The direct economic impact of the generating station employment generally affected three communities—
Laughlin, Bullhead City, and Mohave County. Since the station is located in Laughlin, certain benefits 
accrue to the Laughlin business community and directly to Nevada governments, such as the property tax 
revenues to the State, Clark County, and the Clark County School District, Southeast Region. Nearly two-
thirds of the Mohave Generating Station’s employees resided in Mohave County other than in Bullhead 
City (many in the Kingman area), while about one-quarter lived in Bullhead City, and fewer than 1 in 12 
lived in Laughlin. The indirect economic activity such as jobs in businesses that supported the station 
similarly benefited Mohave County. It is expected that resumed operations at Mohave Generating Station 
would result largely in a reversal of the direct and indirect effects of the shutdown, with respect to 
employment and governmental revenue. If and when the station resumes operations, it will be equipped 
with new air-pollution control technology. 

The suspension of operations at the Mohave Generating Station, Black Mesa mining operation, and 
associated facilities, may last only through 2009, if Alternative A is selected, or may become permanent. 
For the time period 2006-2009, the shutdown has a direct effect on the economy of the entire region, felt 
most severely in the local area on both reservations, and in Kingman and Laughlin. 
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Proposed construction activities at the Mohave Generating Station that are associated with the emission-
control improvements do not require any Federal approvals. Many of the required activities, labor force, 
materials, and other components for the proposed construction project would be similar to those for the 
operation of the station. The construction activities could offset many of the adverse effects of the later 
portion of the station’s shutdown period. 

The Navajo Generating Station is usually considered as one element of the “Navajo Project,” whose other 
components are the Kayenta mining operation and the Black Mesa and Lake Powell Railway. The Navajo 
Project’s 483 employees at the mining operation are addressed elsewhere in this EIS. There are about 
500 full-time employees in total between the Navajo Generating Station and the railway, who are 
employed by SRP, the special government district that operates the generating station. The Navajo 
Generating Station is a basic industry that, with tourism, drives the economy of Page. Of the 
500 employees, more than 80 percent are Hopi or Navajo. While some live in the local area of the mines, 
others live in Page, LeChee, or other areas nearer to the generating station.  

Under existing conditions, the Navajo Generating Station supplies a substantial portion of the total 
electric power supplied to communities in Arizona, Nevada, and southern California. The jobs at the 
“Navajo Project” are among the most numerous, stable, high-paying jobs for residents of Page and the 
Hopi and Navajo Reservations. The generating station and the Kayenta mining operation together are also 
minor direct contributors to the Flagstaff economy.  

Under Alternative A, the resumption of operation of the facilities related to operation of Mohave 
Generating Station in 2010 would have a direct beneficial effect upon the economy of the entire region. 
The completion and operation of the C-aquifer water-supply system and a permanent road would have a 
direct beneficial effect upon economic development in the region and especially throughout the Hopi 
Reservation and in the western Navajo Reservation. 

The long-term shutdown of the Black Mesa Complex operations and the Mohave Generating Station 
would have impacts on the entire region, especially Kayenta, Kingman, and Laughlin. Electric power 
generation planning at present (2006) takes into account the closure of the Mohave Generating Station 
when the Colorado River water allocation for the plant ends in 2026.  

The Navajo Generating Station would continue to operate for the foreseeable future. The Navajo 
Generating Station would be fueled by Black Mesa Complex coal beyond 2026 provided that an 
additional LOM revision and associated plans, permits and contracts were put in place. When the Black 
Mesa Complex and the Navajo Generating Station would eventually shut down, major economic impacts 
on the Kayenta area would occur because of the cessation of the mining operation, and major economic 
impacts on the Page area would occur because of the shutdown of the Navajo Generating Station. 

Environmental Justice. The Navajo Generating Station is a basic industry that, with tourism, drives the 
Page economy. Of the 500 employees of the generating station and the associated Black Mesa and Lake 
Powell Railway, more than 80 percent are Hopi or Navajo. While some live in the local area of the mines, 
others live in Page, LeChee, or other areas nearer to the station. The LeChee Chapter currently has one of 
the lowest proportions of persons living in poverty on the Navajo Reservation. Other western Navajo 
chapters, beyond the local area of the mining operations, such as Bodaway, Cameron, Coalmine Mesa, 
and Coppermine, have high poverty rates. The local area beyond Page outside the Navajo Reservation is 
very rural and has elevated rates of poverty. The industries in Page are the employment base for the 
region. Any decline in employment at the station would carry with it income effects upon those 
households that are at or near the top of the income range in the local area. 
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Laughlin, Nevada, the location of the Mohave Generating Station, has few residents with incomes under 
the poverty level. A majority of the employees of the station live in the Kingman, Arizona, area while 
some live in Bullhead City, Arizona. Generally, there are not high proportions of poverty-level residents 
in Kingman and Bullhead City, but there are a few census tracts in each area with high rates of poverty. 
The population in poverty experienced minor indirect and induced economic impacts when the station 
shut down. The local area surrounding the station has few minority residents.  

Much of the region of influence is designated as a medically underserved area. That designation indicates 
that the number of primary care physicians per thousand population is low, while the proportion of 
persons in poverty, the proportion of elderly persons, and the infant mortality rate are high. According to 
the formula, the designation is applied to the entire counties of Apache and Navajo, the low-income 
population in Mohave County and Bullhead City, the Kingman Indian Health Service Area in Mohave 
County, and the Tuba City Indian Health Service area in Coconino County.  

The mining operations and generating stations would adhere to occupational health and safety regulations, 
including onsite health facilities. They are located in areas, however, where the access to health care is 
limited. When and if any of the mining operations or stations cease operations and, therefore, a health 
care resource is lost, there is a minor direct influence on the former employees and a minor indirect 
influence on the area. 

4.24.2 Specific to the Black Mesa Complex 

The cumulative effects of coal surface mining on the Black Mesa Complex under all alternatives would 
increase acreage reconstructed with gentler slopes, smoother rolling hills, and less dense drainage 
patterns. Reclamation operations implemented under the approved reclamation plan (refer to 
Appendix A-1) reduces the degree of impacts from mining operations. In addition, under all alternatives, 
surface mining would increase the amount of permanent subsurface disturbance that would impact the 
lateral continuity and groundwater flow conditions of water-bearing sedimentary formations. The existing 
geologic sedimentary rocks and structures would be changed permanently to the mined depth of 
approximately 250 feet at the base of the Wepo Formation.  

Since the beginning of mining operations and through 2005, the Peabody’s mining operations have 
removed 377 million tons of coal from mining areas within the Black Mesa Complex. Under 
Alternative A, the mining operations would remove 170 million tons from the Kayenta mining operation 
and 105 million tons, from the Black Mesa mining operation, through 2026. This represents a total of 
652 million tons of coal removed from the Black Mesa Complex. The Kayenta mining operation has 
already disturbed 13,529 acres, and the Black Mesa mining operation has disturbed 6,965 acres—acres 
that have been or are being reclaimed for productive use. Under Alternative A, 8,062 acres and 
5,467 acres, respectively, would be progressively disturbed and subsequently reclaimed for productive 
use. Under Alternatives B and C, the Kayenta mining operation would disturb the same amount of 
acreage, while the Black Mesa mining operation would not resume, so would not disturb any more 
acreage.  

Past (1996-2005), proposed, and reasonably foreseeable mining of coal in the Black Mesa Complex 
would result in disturbance of 42,832 acres of native vegetation under Alternative A and B and 
28,556 acres under Alternative C. Although the areal extent of impacted acreage would be greatest under 
Alternative A, the intensity of impact when reclamation operations are conducted under the approved 
reclamation plan would be the same under all alternatives. The cumulative effects of coal surface mining 
on the soil resources of Black Mesa can be characterized as beneficial to neutral. The project would result 
in conversion of woodlands to grassland on Black Mesa, but it is likely that these areas were historically 
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woodlands. The quality of rangeland and wildlife habitat on the mesa is expected to improve with 
reclamation of disturbed areas under all alternatives.  

A Cumulative Hydrologic Impact Analysis (CHIA) is required by OSM. The objective of the CHIA is to 
determine material damage to the hydrologic balance for the cumulative mining effects in the impact area. 
Currently, the CHIA is being updated by OSM and the 1989 CHIA concluded that there was no 
significant cumulative impacts on surface water at Moenkopi or Dinnebito Washes, and no significant 
surface-water impacts. 

As described in Section 4.4, neither the mining activities and monitoring data collected at the Black Mesa 
Complex since 1989 nor the proposed LOM activities have resulted in change in the overall conclusion of 
the 1989 CHIA. There are no other coal mining activities within the area. Given the lack of dependable 
year-round surface water, there are no other surface water uses that would result in a greater cumulative 
impact on surface water resources than that of the Black Mesa Complex.  

4.24.3 Specific to the Project Water Supply 

4.24.3.1 C Aquifer Water-Supply System 

Under Alternative A, groundwater from the C aquifer would be pumped to supply water for the coal-
slurry pipeline and for Kayenta and Black Mesa mining operations and reclamation. In addition, there is 
historic, present and future projected pumpage from the C aquifer by both tribal and nontribal users.  

Past and current pumpage has been estimated by various entities (ADWR 1994; Hart et al. 2002; USDA 
1981). Future nonproject-related C-aquifer pumpage was estimated in the Western Navajo and Hopi 
Water Supply Needs, Alternatives and Impacts Study (HDR 2003). These sources were reviewed and 
updated by Reclamation’s C-aquifer Technical Advisory Group (TAG) (Reclamation 2005). The 
C-aquifer groundwater demand (pumpage) estimates produced by the TAG are considered the most up-to-
date estimates available and were adopted for this study.  

Although there was some water use prior to 1950 it was small compared to the total water budget, and for 
modeling purposes was considered to be zero (SSPA 2005). Estimated total nonproject pumpage 
increased from 95,492 to 120,079 af/yr over the 61-year (2000-2060) projection period. Estimated 
groundwater pumpage from 1950 to 2000 (past) and 2001 to 2060 (future), by major use, is given in 
Table 4-52. 

Table 4-52 Estimated Nonproject C-Aquifer Pumpage,  
1950 to 2060, in af/yr 

Use 1950-2000 2000-2060 
Irrigation 0-23,148 23,148-18,200 
Industrial 0-50,382 50,382-63,000 
Municipal 0-21,963 21,693-38,879 
Total 0-95,492 95,492-120,079 

SOURCE: S.S. Papadopulos and Associates 2005 

As can be seen, pumpage in the C aquifer has grown significantly since the 1950s, with the largest single 
use being industrial. Over 90 percent of industrial use is comprised of four major facilities as shown in 
Table 4-53. 
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Table 4-53 Major Industrial Users 

User 
Estimated 2000 pumpage 

(acre-feet) 
Cholla Power Plant 14,882 
Coronado Power Plant 10,394 
Springerville Power Plant 9,252 
Abitibi Paper Mill 15,553 

 SOURCE: S.S. Papadopulos and Associates 2005 

Two of these facilities, the Cholla Power Plant and Abitibi Paper Mill, are located closest to the C-aquifer 
well field.  

The TAG-estimated pumping rates were assigned to each of the nonproject pumping centers within the 
C-aquifer groundwater flow model to estimate the impact on aquifer water levels and streamflow 
depletion. As discussed in Appendix H, the SSPA and USGS models were used for assessment of impacts 
due to regional pumping. Location of pumping centers is shown on Figure 4-1.  

SOURCE: S.S. Papadopulos and Associates 2005 

 

According to groundwater modeling, continued and increasing regional pumping of groundwater from the 
C aquifer is expected to cause widespread declines in groundwater elevations, especially near major 
pumping centers. In 2060 declines of 20 feet or more are predicted for areas near Silver Creek, along the 
Little Colorado River from Holbrook to Joseph City, and the upper Little Colorado River above St. Johns, 
while declines of 5 to 15 feet are predicted to occur in the area of lower Chevelon and Clear Creeks 
(SSPA 2005).  

Model-predicted impact of nonproject and project pumping on stream base flow in lower Clear and 
Chevelon Creeks is shown in Figure 4-2 and Figure 4-3. Base flow in Lower Clear Creek is predicted to 
decline from about 4.2 cfs in 2000 to 3.2 cfs in 2060, or a decline of 1.0 cfs. The baseflow on lower 
Chevelon Creek declines from almost 3 cfs in 2000 to about 0.3 cfs in 2060, a reduction of more than 

C-Aquifer Wellfield 

Flagstaff 
Cholla Power 

Winslow

Coronado Power Plant

Springerville Power Plant

Abitibi Paper Mill

Figure 4-1 Pumping Centers 
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90 percent. The projected impact on lower Chevelon Creek base flow is due primarily to its proximity to 
the Cholla Power Plant/Holbrook/Agriculture pumping center (SSPA 2005). 

The projected maximum impact on base flow due to project pumping is less than 3 percent of the impact 
due to nonproject pumpage. The impact on average annual streamflow is about 0.1 percent, as discussed 
in Section 4.4.1.4. Computer modeling indicates that although the proposed pumping of groundwater 
from the C aquifer for the project would have negligible effects on perennial reaches of lower Clear Creek 
and lower Chevelon Creek, cumulative impacts from other nonproject pumping will reduce base flows 
considerably. Base flow in Clear Creek is projected to decline by 20 to 25 percent between 2000 and 2060 
(from 4.2 cfs to 3.2 cfs), and by about 90 percent in Chevelon Creek, from 3.0 cfs to 0.3cfs. These 
impacts are projected to result primarily from pumping for municipal, industrial, and agricultural uses in 
the vicinity of Holbrook and Joseph City (SSPA 2005).  

 

 
Figure 4-2 Lower Chevelon Creek Streamflow Depletion, 11,600 Acre-feet Per Year Project 

and Nonproject Pumpage 
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Figure 4-3 Lower Clear Creek Streamflow Depletion, 11,600 Acre-feet Per Year Project and 

Nonproject Pumpage 

 
Increases in depth to groundwater beneath perennial stream segments would reduce the availability of 
water for riparian vegetation, making it more dependent on seasonal runoff. This is likely to cause 
decreases in the extent and density of riparian vegetation, where present in these stream segments. Native 
riparian cottonwood, willows, and other species are likely to be more adversely affected than tamarisk. 
Southwestern willow flycatchers could be affected by decrease in the extent, thinning of cover, and 
changes in composition in riparian vegetation, and by reductions in areas of surface water or saturated 
soils in breeding habitat.  

Declines in groundwater elevations would result in reduced baseflow in streams occupied by the federally 
listed threatened Little Colorado spinedace and within areas designated as critical habitat. Diminution in 
baseflow would reduce or eliminate habitat for fish at a critical season, and surviving spinedace may be 
isolated in pools where they would be subject to increased competition and predation. Several other 
special-status fish species are similarly affected by cumulative loss of habitat and adverse interactions 
with introduced species, including the roundtail chub, Little Colorado sucker, and bluehead sucker. 

The effect of nonproject pumping on water levels in the C-aquifer well field would be to increase the 
maximum drawdown from 58 to 68 feet, an increase of 10 feet. This increase in drawdown is due to the 
proximity of the nearest major pumping centers (Winslow, Cholla Power Plant, Holbrook and Joseph City 
agriculture) to the project well field (SSPA 2005). Modeling predicts that even with the additional 
drawdown from nonproject pumping, there would be a less than 10 percent reduction in aquifer thickness 
after 50 years.  

4.24.3.2 N-Aquifer Water Supply 

The agencies’ preferred Alternative A assumes some continued use of N-aquifer water (average of 
480 af/yr) for mine-related uses. The GeoTrans D- and N-aquifer groundwater flow model assessed the 
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impacts on aquifer water levels and discharge to streams and springs due to the Alternative A project uses 
as well as other nonproject (community) uses (GeoTrans 2006).  

Municipal (community) and industrial (Peabody) N-aquifer annual usage from 1965 to 2003 as reported 
by the USGS is given in Table 4-54. 

Table 4-54 Municipal and Industrial N-Aquifer  
Annual Usage from 1965-2003 

Use 
1965-2003 

(af/yr) 
Community 70 to 2,790 
Peabody (started in 1968) 0 to 4,450 
Total 70 to 7,240 

   SOURCE: U.S. Geological Survey 1985-2005 

GeoTrans estimated the future community usage based on an assumed growth rate of 2.7 percent per year 
(GeoTrans 2005). On this basis, total community pumpage would increase from 2,790 acre-feet in 2003 to 
approximately 5,000 acre-feet in 2025. 

As discussed in Section 4.4.1.5.2 and Table 4-54, modeling predicts that under Alternative A the water 
level in the closest community well (Forest Lakes NTUA #1) would rise by 94.8 feet in 2025. The rise 
due to reduced Peabody pumping is 109.3 feet; however, continued community pumping would result in a 
water-level decline (drawdown) between 2005 and 2025 of 14.4 feet at the Forest Lake NTUA Well #1. 
The predicted 2025 water level reflects drawdown that has occurred since mining began. Total water-
level decline since 1955 (starting date in the model) through 2005 is estimated to be approximately 
217 feet (GeoTrans 2006). Net decline in water level through 2025 is, therefore, estimated to be about 
122 feet of which about 90 percent would be due to pre-2005 mine-related pumping. As noted above, 
Forest Lake NTUA #1 is the closest community well to the Peabody well field. Wells located farther from 
the well field would have less project-related drawdown and a lower percentage of total drawdown due to 
project pumpage. For example, Kykotsmovi PM 1 is predicted to have a total 2025 drawdown of 53 feet 
of which about 12 percent, or 7 feet, would be due to Peabody pumping (GeoTrans 2006; USGS 
1985-2005). 

Predicted 2025 reduction of groundwater discharge to streams is greatest at Begashibito Wash/Cow 
Springs (refer to Table 4-4), the closest point of stream/spring discharge to the Peabody well field 
(GeoTrans 2006). The total predicted 2005 to 2025 reduction in discharge is 15.6 af/yr, of which 
13.6 af/yr is due to project pumping. Past mine-related pumpage is estimated to have reduced 2005 
groundwater discharge at BegashibitoWash/Cow Springs by about 9 af/yr, for a total predicted project-
related reduction of approximately 23 af/yr in 2025, a 1 percent reduction in premining groundwater 
discharge. As with wells, the further the point of discharge the less the reduction in discharge due to 
project pumping and the higher the percentage due to nonproject pumpage. For example at Pasture 
Canyon, near Tuba City, the predicted 2025 reduction in discharge is 96 af/yr, all of which is attributed to 
nonproject (community) pumping (GeoTrans 2006). 

With the exception of Pasture Canyon, diminution in 2025 groundwater discharge from the N aquifer to 
streams/springs from all pumping (project and nonproject) is predicted to be less than 2 percent of the 
premining discharge. At Pasture Canyon the 2025 reduction is predicted to be 22 percent of the premining 
discharge, all of which would be attributed to community pumping. In all cases, stream/spring base flow 
diminution due to project pumping is less than 2 percent of premining groundwater discharge (GeoTrans 
2006). 
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