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CHAPTER 2

Alternatives

2.1 Introduction
This chapter describes project alternatives being evaluated, previous studies of those
alternatives, screening criteria developed to aid in selecting alternatives to be evaluated, the �
preferred alternative, and alternatives eliminated from detailed impact evaluation. �

A range of alternatives was considered, and the identification of a preferred alternative was �
not made until the alternatives’ impacts and comments on the DEIS and from the public �
hearings were fully evaluated (see Section 2.6.2).  The four most reasonable alternatives �
fully evaluated (including the No Build Alternative) were developed to a comparable level
of detail in the DEIS so that their comparative merits could be analyzed.

2.2 Initial Identification of Alternatives
Study summaries in Table 1-1 include descriptions of potential build alternatives that were
identified during the public meetings conducted for this EIS.  Figure 2-1 shows alignments
of these alternatives.  In addition, a No Build Alternative is considered.  The following
sections briefly describe these alternatives.

2.2.1 Promontory Point

This alternative crosses Lake Mead about 1,000 feet upstream from Hoover Dam and
requires constructing approximately 2.7 miles of highway approach in Nevada, a
2,200-foot-long bridge, and a 0.9-mile highway approach in Arizona.

2.2.2 Sugarloaf Mountain (Preferred Alternative) �

This alternative crosses the Colorado River about 1,500 feet downstream from Hoover Dam
and requires constructing approximately 2.2 miles of highway approach in Nevada, a
1,900-foot-long bridge, and a 1.1-mile highway approach in Arizona.  Sugarloaf Mountain �
has been identified as the preferred alternative (see Section 2.6.2.1). �

2.2.3 Gold Strike Canyon

This alternative crosses the Colorado River about 1 mile downstream from Hoover Dam
and requires constructing approximately 2.2 miles of highway approach in Nevada, a
1,700-foot-long bridge, and a 1.1-mile highway approach in Arizona.

2.2.4 Boulder City North

This alternative crosses the Colorado River about 2.5 miles downstream from Hoover Dam
and requires constructing approximately 5.6 miles of highway approach in Nevada, a
2,200-foot-long bridge, and a 2.1-mile highway approach in Arizona.
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2.2.5 Boulder City South

This alternative crosses the Colorado River about 2.5 miles downstream from Hoover Dam
and requires constructing approximately 9.4 miles of highway approach in Nevada, a
2,200-foot-long bridge, and a 2.1-mile highway approach in Arizona.

2.2.6 Boulder City South Option

This alternative crosses the Colorado River about 2.5 miles downstream from Hoover Dam
and requires constructing approximately 8.8 miles of highway approach in Nevada, a
2,200-foot-long bridge, and a 2.1-mile highway approach in Arizona.  

2.2.7 Willow Beach North

This alternative crosses the Colorado River about 8 miles downstream from Hoover Dam
and requires constructing approximately 13 miles of highway approach in Nevada, a
2,000-foot-long bridge, and a 4-mile highway approach in Arizona.  

2.2.8 Willow Beach South

This alternative crosses the Colorado River about 14 miles downstream of Hoover Dam and
requires constructing approximately 14.3 miles of highway approach in Nevada, a
2,080-foot-long bridge, and 8 miles of highway approach in Arizona.  

2.2.9 Temple Bar

This alternative begins at I-15, approximately 30 miles northeast of Las Vegas.  The
alignment would proceed in a southeast direction and would require a long bridge to span
the “Narrows” in Lake Mead.  From the “Narrows,” the alignment would generally follow
the existing road corridor west of Detrital Wash until it ties with U.S. 93 near the LMNRA
boundary.  This alternative requires the construction of approximately 28 miles of new road
north of Lake Mead and 26 miles of new road along the existing road corridor between Lake
Mead and the tie to U.S. 93 in Arizona.  

2.2.10 Nelson

This alternative begins at the U.S. 93/U.S. 95 interchange west of Boulder City.  It follows
the U.S. 95 corridor for 10 miles and then the NV 165 corridor for approximately 20 miles. 
A new bridge across the Colorado River, 21 miles downstream of Hoover Dam, would be
constructed.  Approximately 12 miles of new road construction through previously
undisturbed lands would be required on the Arizona side to tie back in with U.S. 93 about
40 miles north of Kingman.  

2.2.11 Cottonwood

This alternative begins at the U.S. 93/U.S. 95 interchange west of Boulder City and proceeds
southerly to Searchlight for approximately 35 miles.  The alternative then proceeds easterly
for approximately 14 miles, along the existing road corridor to Cottonwood Cove.  A new
bridge across Lake Mohave and an additional 26 miles of construction would be required
on the Arizona side to tie back in with U.S. 93 about 24  miles north of Kingman.  
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2.2.12 Laughlin-Bullhead City

This alternative to U.S. 93 improves the existing route between Boulder City and Kingman
via Laughlin and Bullhead City.  This alternative uses existing U.S. 95, SR 163, and SR 68.  It
requires widening approximately 55 miles of U.S. 95 and 14.5 miles of SR 68 to four lanes,
adding more pavement to the existing lanes, and constructing a new multi-span bridge
crossing the Colorado River between Davis Dam and the existing Laughlin Bridge.  This �
alternative restricts truck traffic from crossing Hoover Dam and reroutes the traffic along �
the corridor discussed above.  Passenger car traffic would not be regulated in any way. �
This alternative is discussed in detail in Appendix B, Laughlin-Bullhead City Alternative.

2.2.13 U.S. 95/I-40

This alternative to U.S. 93 improves the existing route between Boulder City and Kingman
via Needles, California.  Approximately 56 miles of U.S. 95 in Nevada and 13 miles of
U.S. 95 in California would be widened to four lanes, and existing U.S. 95 would be overlaid
with new pavement.  No improvements to existing I-40 and its crossing of the Colorado
River south of Needles are necessary.

2.2.14 Modifications to Hoover Dam

This alternative includes two options for modifying existing U.S. 93 where it crosses the
Colorado River on the crest of Hoover Dam: widening Hoover Dam and constructing an
elevated roadway on the dam.

2.2.14.1 Widening Hoover Dam

This option widens the roadway to four lanes on the dam crest and its approaches.  

2.3.14.2 Elevated Roadway on Hoover Dam

This option adds an elevated crossing structure to be supported by a portion of Hoover
Dam.  It also includes new and straighter highway approaches.  

2.2.15 Restricting Motorized Traffic from Crossing Hoover Dam

This alternative includes two options: restricting truck traffic and restricting all vehicle
traffic from crossing Hoover Dam.  

2.2.15.1 Restricting Truck Traffic Only

This option restricts truck traffic from crossing Hoover Dam by restricting specific vehicle
classifications.  It diverts trucks to alternate routes, but allows automobile traffic to cross
Hoover Dam.  The most likely diversions are over Davis Dam or the Laughlin Bridge.  

2.2.15.2 Restricting All Traffic

This option restricts all motorized vehicle traffic from crossing Hoover Dam by diverting all
vehicles to alternate routes; it allows only bicycle and foot traffic on Hoover Dam.  The most
likely diversions are over Davis Dam or the Laughlin Bridge.  
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2.2.16 Traffic Systems Management

This alternative includes relatively low-cost, nonstructural improvements designed to
reduce traffic congestion, improve traffic flow, and increase existing highway capacity. 
This alternative could include signs, traffic signals, turn lanes, barriers, traffic controls, and
other devices to direct traffic and pedestrians.  

2.2.17 No Build

This alternative consists of no action being taken.  No Hoover Dam Bypass would be
developed, no change in the current highway configuration would occur, no traffic
restrictions would be imposed, and no other structural or nonstructural improvements
would be developed on U.S. 93 near Hoover Dam.

2.3 Criteria for Screening Alternatives
After the initial identification of alternatives, criteria were developed to screen alternatives. 
Comparing alternatives to the screening criteria is the process used to reduce the number of
alternatives subject to detailed environmental evaluation in this EIS.  The following criteria
were used to evaluate and eliminate alternatives:

• The purpose and need (discussed in Chapter 1), including engineering and operational
standards, safety, and traffic/freight capacity, should be achieved with a reasonable
cost.

• Section 4(f) land required for a route alignment should be avoided or minimized
pursuant to Section 4(f) of the Department of Transportation Act of 1966.  

• Impacts to federally and/or state listed threatened or endangered vegetation and
wildlife species and sensitive habitats, such as wetlands, should be avoided or
minimized.  

• Impacts to cultural resources, including Hoover Dam (a National Historic Landmark)
and archaeological (prehistoric and historic) resources, should be avoided or minimized.

• Impacts to aesthetic resources (including visual, noise, dust, and odors) should be
avoided or minimized.  

• Impacts on recreation resources and to tourists should be avoided or minimized.  

2.4 Public Input
Since 1965, the public has had periodic opportunities to comment on this project.  Public
involvement activities have included scoping meetings held in June 1990 in Kingman,
Arizona, and Boulder City and Las Vegas, Nevada.  A Notice of Intent was published in
May 1990 to advertise the three public scoping meetings; newspaper and press releases
were also used to publicize these meetings.  The Kingman meeting, held on June 6, 1990,
was attended by 12 persons in addition to Reclamation representatives.  Attendees
expressed interest in selecting the alternative that would solve the traffic problems and be
the least damaging environmentally.  The Boulder City meeting, on June 7, 1990, was
attended by 91 persons in addition to representatives from Reclamation, the State of
Nevada, NPS, and the news media.  In Boulder City, there was general concurrence that a
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new crossing was needed to remove traffic from Hoover Dam; however, the public was
divided on the solution.  Some preferred to have a bypass around Boulder City in addition
to Hoover Dam, while others felt that any road that bypassed Boulder City would severely
impact downtown businesses.  The Las Vegas meeting, on June 7, 1990, was attended by
17 people in addition to Reclamation representatives.

A newsletter, titled Update, was published in January 1991 and sent to interested
individuals.  Interviews with numerous community members and several meetings with
interested members of the public, the Boulder City Chamber of Commerce, members of the
Boulder City Council, and other organizations also occurred.  

Subsequent to FHWA taking over as lead agency, meetings were held in Kingman, Boulder
City, and Las Vegas in late October 1997 to provide information and solicit input for the
environmental review process.  Approximately 250 people attended and commented at the
three meetings.  Most comments supported one alternative or another.  In Boulder City,
many comments focused on considering other alternative crossings in addition to the three
build alternatives, specifically those to the south that would bypass Boulder City.  Many
comments at all three locations raised concerns about various environmental impacts.

FHWA initiated public circulation of the DEIS on September 25, 1998, with publication of �
the Notice of Availability in the Federal Register.  From October 13 to 15, 1998, FHWA held �
DEIS public hearings on successive evenings in Kingman, Arizona, and Boulder City and �
Las Vegas, Nevada.  Approximately 250 people attended the DEIS public hearings.  The �
court reporter transcripts of oral comments received at the hearings are included in �
Volume II of the final EIS (FEIS).  The entire DEIS was also accessible on the project web �
site; by November 10, 1998, the close of the DEIS comment period, the web site was �
accessed over 1,500 times.  There were a total of approximately 160 public and agency �
commenters on the DEIS, including comments received after the close of the comment �
period.  See Volume II for a full description of the DEIS public input process. �

2.5 Alternatives Considered but Eliminated from Detailed
Evaluation

After applying the previous screening criteria to the alternatives, all were eliminated from
further consideration except for the three alignments closest to Hoover Dam: Promontory
Point, Sugarloaf Mountain, and Gold Strike Canyon.  After further analysis and evaluation �
of comments received on the DEIS, Sugarloaf Mountain was identified as the preferred �
alternative based on these and other criteria.  The other alternatives were eliminated for �
reasons described below and summarized in Table 2-1.  �

1. Some alternative routes did not meet the project purpose and need because they would
not substantially eliminate roadway deficiencies and reduce traffic congestion on
U.S. 93 at Hoover Dam and the dam approaches, eliminate through traffic from the
dam, enhance public safety, or protect Hoover Dam and its visitors.  Alternatives were
also dropped from further consideration if they substantially increased travel time and
did not provide system continuity to enhance travel within the U.S. 93 NAFTA corridor. 
The Laughlin and U.S. 95/I-40 Alternatives were eliminated because motorists would
avoid driving the additional 23 and 70 miles, respectively, by continuing to use the
Hoover Dam crossing.  Therefore, meeting the objectives of enhanced safety and
reduced congestion on U.S. 93 at the dam would not be achieved.  As described in
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Appendix B, Laughlin-Bullhead City Alternative, the Laughlin Alternative would not
improve the LOS on U.S. 93 on Hoover Dam.  

2. Section 4(f) of the U.S. Department of Transportation Act of 1966 (49 U.S.C. §303)
declares that, “it is the policy of the United States government that special effort should
be made to preserve the natural beauty of the countryside and public park and
recreation land, wildlife and waterfowl refuges, and historic sites.”  Section 4(f) specifies
that the Secretary of Transportation may approve a transportation program or
project...requiring the use of 4(f) land only if:

1. There is no feasible and prudent alternative to using that land; and

2. The program or project includes all possible planning to minimize harm to the park,
recreation area, wildlife and waterfowl refuge, or historic site resulting from the use

Many alternatives would affect these lands; however, some routes have considerably
more impact than others (Reclamation, July 1993).  The Temple Bar Alternative and all
the highway alternatives south of Gold Strike Canyon except the Laughlin and
U.S. 95/I-40 Alternatives would affect much more Section 4(f) land than the three
northern alternatives near Hoover Dam.  Based on the requirement to minimize harm to
Section 4(f) property, these southerly alternatives were eliminated from further
consideration.  

3. Routes nearest Hoover Dam would pass through lands already extensively disturbed by
human-made features.  Conversely, the Willow Beach, Nelson, Cottonwood, Boulder
City, and Temple Bar Alternatives were eliminated because those routes would pass
through areas of extensive pristine habitat.  

4. Alternatives were eliminated from consideration because their impacts on known
peregrine falcon breeding areas, bighorn sheep habitat and movement corridors, desert
tortoise habitat, and other wildlife were more severe than the three northern alternatives
near the dam.  

5. The cost of constructing the routes would increase as the distance away from the dam�
increases because longer sections of new highway would be required; therefore, longer,�
more costly alternatives were eliminated.  The Laughlin-Bullhead City Alternative, for�
example, would cost an estimated $130 million to construct and an additional�
$87 million for improvements that are programmed based on existing needs, versus�
$198 million to $215 million for alternatives closer to Hoover Dam (see Appendix B,�
Laughlin-Bullhead City Alternative).  Furthermore, considering traffic volumes over a�
20-year period, an additional $1.4 billion in total user costs would be incurred due to the�
increased length of the Laughlin-Bullhead City Alternative (see Appendix B).�

6. Alternatives that require keeping the existing highway open to through traffic to
provide visitor access to the dam were dropped from further consideration if they also
required operating and maintaining extensive lengths of duplicate highway. 
Alternative routes not close to Hoover Dam (Willow Beach, Nelson, Cottonwood, and
Temple Bar) were eliminated for this reason.  

7. Restricting truck traffic does not fully meet two critical elements of the project purpose
and need; it removes only a portion of the truck traffic contributing to Hoover Dam
congestion and results in a substantial increase in travel distance and time for truck
traffic.  Additionally, closing the dam to commercial truck traffic is subject to FHWA
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approval under the provisions of Title 23 of the Code of Federal Regulations (23 CFR). 
23 CFR Section 658.11 pertains to additions and deletions of roads on the National
Network of Highways, of which U.S. 93 is a part.  The NDOT prepared a preliminary
evaluation of criteria for network deletion of U.S. 93 as specified by 23 CFR and
concluded it would not be feasible to remove the route from the National Network of
Highways.  Consequently, NDOT concluded it is not feasible to prohibit commercial
trucks from crossing Hoover Dam unless a practical alternative crossing is provided.  

8. Restricting all traffic from Hoover Dam, with the exception of bicycle and foot traffic,
was eliminated because it does not meet the need to remove a major bottleneck to
interstate and international commerce.  Further, this alternative would not meet other
critical elements of the project purpose; specifically, it would not reduce traffic
congestion and accidents near the dam on the major commercial route between Phoenix
and Las Vegas, and it would not reduce vehicle travel time or improve speed.

9. Alternatives related to Hoover Dam widening were eliminated from further
consideration for technical, economic, and cultural reasons.  Because tourist traffic
would not be separated from through traffic, this option does not solve the public safety
problem, and does not protect power and water supplies.  No practical way exists to
modify Hoover Dam without impacting the historic appearance of the dam or
disrupting traffic during construction.  

Attaining the required highway design criteria by adding an elevated crossing structure
(which would be supported by some portion of Hoover Dam) would require new and
straighter highway approaches.  Deep and lengthy excavations, or possibly tunnels, are
necessary to connect such a structure to the existing highway.  Support piers for the
elevated structure would cause traffic interference during construction and would
permanently affect the space available on the dam crest for tourist movement and dam
maintenance operations.

Concerns identified with both dam modification options also include interference with
existing transmission lines, towers, and other power facilities; impacts to the historical
significance of the site (the integrity and setting of the dam and its status as a NHL); and
limited space available for separating traffic, vehicle turning movements, and parking
maneuvers.  

Table 2-1 summarizes the results of applying screening criteria and rationale for eliminating
certain alternatives.  

2.6 Alternatives Studied in Detail
Three build alternatives met the screening criteria and were studied to a feasible level of
engineering design and cost analysis, including line-item estimates, as described in the 1992
Phase B Corridor Studies report.  For these three alternatives, a new four-lane highway and
four-lane bridge would be constructed near Hoover Dam (see Figure 2-2, showing the
typical roadway section).  Current highway design standards for a 60-mph design are
proposed for all three build alternatives.  The Nevada and Arizona connections of the old
highway/dam crossing to the new U.S. 93 bypass roadway will be designed to provide
ingress/egress for bicycles.  Detailed traffic analysis will be completed during final design 
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Table 2-1
Comparison of Alternatives Considered

Alternative Name

4(f) Lands
Potentially

Disturbed (acres)

Distance from the
U.S. 93/95

Interchange NV to
Kingman, AZ (miles)

Results of Applying
Screening Criteria

Promontory Point� 74� 83 Meets criteria

Sugarloaf Mountain (Preferred)� 92� 83 Meets criteria

Gold Strike Canyon� 128� 82 Meets criteria

Reason for Elimination

Boulder City North 145 82 2, 3, 4

Boulder City South 165 83 2, 3, 4

Boulder City South Option 135 82 2, 3, 4

Willow Beach North 405 81 2, 3, 4, 5, 6

Willow Beach South 575 80 2, 3, 4, 5, 6

Nelson 491 82 2, 3, 4, 5, 6

Cottonwood 436 99 2, 3, 4, 5, 6

Laughlin-Bullhead City 36 106 1, 4, 5

U.S. 95/I-40 0 153 1, 5

Temple Bar 818 149 2, 3, 4, 5, 6

Modifications to Hoover Dam n/a n/a 1, 9

Restricting Motorized Traffic to
Hoover Dam

n/a n/a 1, 7, 8

Traffic Systems Management n/a n/a 1, 7, 8

Screening Criteria
1. Does not meet purpose and need.  
2. Substantial Section 4(f) Impacts.  
3. Severe impacts to pristine habitat.  
4. Severe impacts to wildlife.  
5. Excessive costs.  
6. Requires operation and maintenance of duplicate parallel roadways.  
7. NDOT determined a commercial truck ban infeasible.  
8. No reduction in congestion.  
9. Does not solve public safety problem or protect power and water supplies; impacts to historic appearance of dam.  

to determine whether at-grade crossings or interchanges are required at or near the project
termini.  Provision of an interchange connection of existing U.S. 93 with the new Hoover�
Dam Bypass at or near the western project terminus (east of the Hacienda Hotel) will�
remove the need for an interchange connection at the Reclamation warehouse, where both�
the Sugarloaf Mountain and Promontory Point alignments cross existing U.S. 93 (see�
Figure 2-3).  Under the build alternatives, commercial trucks will be restricted from Hoover�
Dam according to vehicle weight or number of axles; local delivery trucks and
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administrative/maintenance trucks would be exempted.  The No Build Alternative is also
described.  The following alternatives are shown in Figure 2-3 and are described in the
following sections:

• Promontory Point
• Sugarloaf Mountain (Preferred Alternative) �
• Gold Strike Canyon
• No Build (Existing U.S. 93)

During the 1992 Colorado River bridge crossing study conducted by Reclamation, generic �
bridge designs that were determined to be suitable were presented as viable structure �
alternatives for each river crossing.  Presentation of specific bridge designs in this EIS is not �
intended to preclude other feasible structures.  A Design Advisory Panel (DAP), established �
as part of a Programmatic Agreement (PA) for this project under requirements of the �
National Historic Preservation Act (NHPA), will provide input on bridge design concepts, �
structure type, and materials (see Section 3.5).  The DAP consists of members from FHWA, �
NDOT, ADOT, the Nevada and Arizona State Historic Preservation Offices, the Advisory �
Council on Historic Preservation, the National Historic Landmark Coordinator, NPS, �
Reclamation, WAPA, and consulting Native American tribes, as well as an independent �
architectural historian and a registered landscape architect.  The FHWA will establish a �
project development schedule, with design review milestones acceptable to the DAP.  The �
DAP will provide input on bridge design concepts, addressing structure type and materials, �
in light of the historical visual context of the Hoover Dam National Historic Landmark �
(HDNHL).  The DAP will also provide input on corridorwide design elements, with the �
goal of developing acceptable aesthetic and material treatments throughout the bypass �
corridor to mitigate the total project effects on the HDNHL and other proximate historic �
properties.  The DAP, with FHWA as the lead agency, also will be responsible for �
development of a process for public involvement as design concepts evolve. �

The cost estimates shown for the alternatives studied in detail are based on the Reclamation �
Phase B Study of August 1992.  The estimates shown in the Phase B Study were actually �
computed in 1991.  Therefore, costs were inflated at 4 percent per year for 11 years, �
establishing a base year of 2002. �

2.6.1 Promontory Point Alternative

The Promontory Point Alternative crosses Lake Mead about 1,000 feet upstream of Hoover
Dam.  This alternative requires constructing approximately 2.7 miles of highway approach
in Nevada, a 2,200-foot-long bridge, and an approximately 0.9-mile highway approach in
Arizona (Figure 2-4).  

2.6.1.1 New Highway

The new highway begins about 1,000 feet east of the Hacienda Hotel, following a route just
south of existing U.S. 93 to the Reclamation warehouse area.  This route traverses the
hillside just north of the present Reclamation service road, and follows about the same
alignment as the existing service road for approximately 1,300 feet.  The highway grade
through this segment is about 1 percent as it continues its descent.  After crossing the north
end of the switchyard, the highway intersects a high narrow ridge, and crosses over a mass
of rock fragments below cliffs, descending on a 5 percent grade for a distance of about
2,000 feet to a long-span bridge crossing at Lake Mead.  
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On the Arizona side of the bridge, the highway traverses an area requiring a deep cut, then
follows along the side of a high bluff.  The highway then descends at a 6 percent grade to
the intersection with existing U.S. 93.  A frontage road, approximately 1,700 feet long, must
be constructed to provide continued access to the dam for recreation, operation, and
maintenance. 

2.6.1.2 Bridge Designs

Three bridge designs were initially studied for the Promontory Point Alternative:  a
concrete cable-stayed bridge, a steel truss rib through-arch bridge, and a suspension bridge
(see Figures 2-5, 2-6, and 2-7).  The design elevation at the center of the proposed bridge
would be 1,463 feet, about 273 feet above the normal water surface elevation of Lake Mead
and 231 feet higher than the elevation of the current highway across Hoover Dam.  

2.6.1.3 Other Features

This alternative requires several project features in addition to the proposed highway and
bridge crossing Lake Mead.  These other features include the following:

• A 400-foot-long highway bridge crossing a bend in Gold Strike Canyon

• A 300-foot-long tunnel passing through a high, narrow ridge separating the canyon from
the open valley to the northeast

• Wildlife crossings, provided by six underpasses, two overpasses, and the top of one
tunnel functioning as an overpass, fencing to guide wildlife to the crossing structures,
fencing to continue approximately 2,400 feet beyond the intersection of the new highway
with existing U.S. 93 in Arizona, and out-jumps (mounds adjacent to fences) to allow
bighorn sheep to exit the fenced highway right-of-way.

2.6.1.4 Project Construction

The Promontory Point Alternative requires 5 years to construct.  Assuming that funding
becomes available and environmental clearances are obtained, the project would be
completed by 2007.  The estimated cost of this alternative is $204 million, including
preliminary and construction engineering.  

No major detours, closures, or traffic delays are expected to occur during construction of the
lake bridge and highway approaches.  The existing highway could remain open with
minimal interference, except during construction at the beginning and ending locations of
the project.  Construction specifications for the project would provide for maintaining two
traffic lanes during construction.  In Arizona, the access road must be completed before the
existing highway is closed to public traffic.  

2.6.2 Sugarloaf Mountain Alternative (Preferred Alternative)�

The Sugarloaf Mountain Alternative crosses the Colorado River about 1,500 feet
downstream of Hoover Dam.  This alternative requires constructing approximately
2.2 miles of highway approach in Nevada, a 1,900-foot bridge, and an approximately
1.1-mile highway approach in Arizona (Figure 2-8).
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FIGURE 2-5
PROMONTORY POINT
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FIGURE 2-6
PROMONTORY POINT
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FIGURE 2-7
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2.6.2.1 Basis for Identification as the Preferred Alternative �

The criteria used in screening the alternatives are described in Section 2.3.  The following �
discussion summarizes the suitability of each of the Hoover Dam Bypass alternatives based �
on these criteria.  A seventh criterion has been added to account for the public and agency �
input received during circulation of the DEIS. �

Criterion 1.  The purpose and need, including engineering and operational standards, safety, �
and traffic/freight capacity, should be achieved with a reasonable cost. �

The No Build Alternative (No Build) does not meet the purpose and need of the project (as �
discussed in Section 2.7).  All three “build” alternatives meet the purpose and need of the �
project.  The Sugarloaf Mountain and Promontory Point Alternatives have the best roadway �
geometry; however, the Promontory Point Alternative has a curve at each end of the �
proposed bridge, whereas the Sugarloaf Mountain Alternative has long, straight approaches �
to the bridge.  This maximizes sight distance and minimizes the possibility of an accident at �
the Sugarloaf Mountain Alternative bridge.  Numerous agencies and citizens opposed the �
Promontory Point Alternative because of the risk of a hazardous material spill into Lake �
Mead. �

The Gold Strike Canyon Alternative, although 0.1 mile shorter than Sugarloaf Mountain �
and 0.6 mile shorter than Promontory Point, has the poorest horizontal and vertical �
alignments.  It also has a curve at each end of the proposed bridge.  The profile grade is by �
far the worst of the three build alternatives and includes more than 2.5 miles of grades �
steeper than 5 percent.  The Promontory Point Alternative and the Sugarloaf Mountain �
Alternative have only 0.5 mile of grades steeper than 5 percent.  Gold Strike Canyon �
requires the construction of 10 bridges in addition to the Colorado River Bridge, whereas �
Promontory Point has 1 additional bridge and Sugarloaf Mountain has 2 additional �
bridges.  As shown in Figures 2-4, 2-8, and 2-11, each of the three build alternatives would �
also require one relatively short tunnel. �

Construction access and constructability of the Gold Strike Canyon Alternative are the most �
difficult, although these criteria are difficult to quantify.  Gold Strike Canyon is also the �
most expensive at $215 million, although it is only 9 percent higher than the Sugarloaf �
Mountain Alternative, which is $198 million.  The cost of the Promontory Point Alternative �
is $204 million. �

The preferred alternative under this criterion is the Sugarloaf Mountain Alternative. �

Criterion 2.  Impacts to Section 4(f) land (public parks, recreation areas, wildlife refuges, �
and historic sites) should be avoided or minimized pursuant to Section 4(f) of the �
Department of Transportation Act of 1966. �

There are no feasible and prudent alternatives that avoid the use of Section 4(f) land (see �
Chapter 6).  Although the Promontory Point Alternative uses 74 acres of Section 4(f) land �
and the Sugarloaf Mountain Alternative uses 92 acres, the Sugarloaf Mountain alignment �
has been determined to be the harm-minimizing alternative based on the following key �
factors: �

• Strong public concern regarding hazardous materials spills in Lake Mead and resulting �
impact on LMNRA with the Promontory Point bridge �
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• Resource and regulatory agency support for Sugarloaf Mountain due to least impact to�
wildlife, wildlife habitat, and water quality�

• No adverse impact to the "first impression" historic views of Hoover Dam �

• Ability to more readily blend the Sugarloaf Mountain Alternative into the landscape�

• Sugarloaf Mountain Alternative traverses the National Register-eligible TCP in an area of�
extensive disturbance�

• Ability to minimize and mitigate impacts through continuing consultation and Native�
American participation on the DAP�

The Gold Strike Canyon Alternative uses 128 acres of Section 4(f) land, impacts existing�
recreational use, substantially impairs pristine scenic conditions, and has a substantial and�
potentially unmitigable impact on the Gold Strike Canyon TCP.  Therefore, it cannot be�
considered the harm-minimizing alternative.�

Criterion 3.  Impacts to federally and/or state-listed threatened or endangered vegetation�
and wildlife species and sensitive habitats, such as wetlands, should be avoided or�
minimized.�

The Gold Strike Canyon Alternative involves constructing through previously undisturbed�
areas, whereas the Sugarloaf Mountain and Promontory Point Alternatives are generally�
located along existing road corridors or through other disturbed areas.  Therefore, the Gold�
Strike Canyon Alternative has substantially more impacts under this criterion.  NPS, the�
U.S. Fish and Wildlife Service (USFWS), the Nevada Division of Wildlife (NDOW), and the�
Arizona Game and Fish Department (AGFD) are opposed to the Gold Strike Canyon�
Alternative.�

Because of the least impacts to the peregrine falcon, desert bighorn sheep, and desert�
tortoise, the Sugarloaf Mountain Alternative is preferred under this criterion.�

Criterion 4.  Impacts to cultural resources, including Hoover Dam NHL and archeological�
(prehistoric and historic) resources, should be avoided or minimized.�

The “build” alternatives adversely affect between 6 and 10 historic properties, including a�
Traditional Cultural Property (TCP), although the Gold Strike Canyon Alternative is�
considered to have the least historic impacts because it is located the farthest from Hoover�
Dam.  The Promontory Point and Sugarloaf Mountain Alternatives have an adverse effect�
on the “historic” setting of Hoover Dam.  Consultation with the Native American tribes�
indicates that the tribes generally do not support any of the “build” alternatives; however,�
when asked about a preference, they favored the Promontory Point Alternative and�
strenuously opposed the Gold Strike Canyon Alternative because of significant disturbance�
to the TCP.�

Therefore, the Gold Strike Canyon Alternative has the least historic impacts but has the�
greatest TCP concerns.  The Promontory Point and Sugarloaf Mountain Alternatives have�
the greatest historic concerns (from a visual standpoint).�

Consequently, only the No Build Alternative can be considered to meet this criterion;�
however, it does not meet the purpose and need of the project.�
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Criterion 5.  Impacts to aesthetic resources (including visual, noise, dust, and odors) should �
be avoided or minimized. �

All of the “build” alternatives will enhance the visitors’ experience at Hoover Dam since �
truck traffic and much of the vehicular traffic will be removed from the dam.  The Gold �
Strike Canyon Alternative is the only alternative that results in a substantial noise increase �
over existing levels; however, the Gold Strike Canyon Alternative is preferable for the �
visitors’ experience at Hoover Dam since it moves the traffic out of sight and farther away �
than the other two alternatives.  Traffic-generated noise, dust, and odors would be �
minimized.  The number of hikers and recreationists downstream from Hoover Dam is very �
small compared to the number of visitors at Hoover Dam; therefore, under this criterion, it �
is reasonable to select an alternative which minimizes impacts and maximizes benefits for �
the visitors at Hoover Dam. �

The Gold Strike Canyon Alternative is considered the preferred alternative under this �
criterion. �

Criterion 6.  Impacts on recreation resources and to tourists should be avoided or �
minimized. �

All of the “build” alternatives will have a major beneficial effect on recreation and �
tourism—primarily for the visitors at Hoover Dam.  The visitors’ experience at Hoover Dam �
will be enhanced by removing the truck traffic and much of the vehicular traffic from the �
crest of the dam.  The Gold Strike Canyon Alternative has the greatest negative impact on �
recreation since the hot springs hiking trail would be closed during construction.  The Gold �
Strike Canyon Alternative would also have a long-term effect on the hiking trail because the �
highway would be adjacent to or bridged over the trail for most of its length.  The �
Promontory Point Alternative has the most potential impact to the planned bicycle path �
along the historic railroad grade north of the Reclamation warehouse area.  It also has the �
most impact to water recreation since boating restrictions would be implemented during �
construction. �

The Sugarloaf Mountain Alternative is the preferred alternative under this criterion. �

Criterion 7.  Public and agency input should be taken into consideration. �

The approximately 160 commenters on the DEIS favored the Sugarloaf Mountain �
Alternative over either of the other two “build” alternatives and the No Build Alternative �
by a three to one margin (see Section 2.4 and FEIS Volume II).  Public comments supported �
the Sugarloaf Mountain Alternative because of its lowest cost and least environmental �
impacts.  Numerous citizens expressed concerns about the Promontory Point Alternative �
because of the possibility of a hazardous material spill into Lake Mead.  The resource and �
regulatory agencies, with the exception of the SHPOs, unanimously supported the �
Sugarloaf Mountain Alternative because of its least impact to wildlife, wildlife habitat, �
water quality, and jurisdictional waters of the United States (U.S.).  The Sugarloaf Mountain �
Alternative is the preferred alternative under this criterion.  Gold Strike Canyon was widely �
disfavored due to the adverse effects on pristine habitat and recreation area. �

Table 2-2 shows which alternative is favored for each of the specific criteria discussed �
above.  The Sugarloaf Mountain Alternative is clearly the preferred alternative using the �
screening criteria established in the DEIS.  Chapter 3 describes the proposed mitigation �
measures for the preferred alternative. �
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�
Table 2-2�
U.S. 93 – Hoover Dam Bypass Alternative Preference by Individual Criteria�

Alternative�
Engineering �

& Cost�
Section�

4(f)� Biological� Cultural�
Aesthetic/�

Visual� Recreation�

Public/�
Agency�
Opinion�

No Build���� Xa����

Promontory Point ��������

Sugarloaf Mountain� X� X� X��� X� X�

Gold Strike Canyon����� X���
a Does not meet the purpose and need of the project (see Section 2.7).�

2.6.2.2 New Highway

Similar to the Promontory Point Alternative, the Sugarloaf Mountain Alternative begins
about 1,000 feet east of the Hacienda Hotel, following a route just south of existing U.S. 93
to the Reclamation warehouse area.  The highway grade then steepens to 3 percent, passes
through a gap in the high rock ridge that parallels the river, and then descends to the
southeast to the long-span bridge over the Colorado River.  Depending on the final design�
details, the new bypass roadway would probably cross U.S. 93 at two locations on�
grade-separated structures and traverse the Reclamation property east of the warehouse.�
Existing U.S. 93 would continue to provide access to Hoover Dam, Lakeview Point, and the�
Reclamation warehouse (see Figure 2-4).�

From the Arizona end of the proposed river bridge, the highway traverses a deep cut along
the north slope of Sugarloaf Mountain.  The highway then passes through an area
containing two existing sewage evaporation ponds that Reclamation owns and operates.  To
the east of the sewage ponds, the highway turns south, crosses a wide ravine at a 6 percent
downgrade, and intersects existing U.S. 93 approximately 1.1 miles from the dam.  

2.6.2.3 Bridge Designs

Bridge design options initially studied for the Sugarloaf Mountain Alternative include:  a�
concrete or steel deck arch bridge and a concrete cable-stayed bridge (see Figures 2-9 and�
2-10).  Other feasible bridge design types will be considered during final design.  The�
design elevation at the center of the proposed bridge is 1,486 feet, about 836 feet above the
water surface of the Colorado River and 254 feet higher than the elevation of the existing
highway across Hoover Dam.  

2.6.2.4 Other Features

This alternative requires several project features in addition to the proposed highway and
bridge crossing the Colorado River.  These other features include the following:

• A 400-foot-long highway bridge crossing a bend in Gold Strike Canyon

• A 300-foot-long tunnel passing through a high, narrow ridge separating the canyon from
the open valley to the northeast

• An 800-foot-long highway bridge crossing a large ravine on the Arizona highway
approach
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• Sewage evaporation pond relocation 

• Four wildlife underpasses, three wildlife overpasses, two additional wildlife underpasses
provided by the two bridges outlined above, one additional wildlife overpass provided
by the tunnel outlined above, fencing to guide wildlife to the crossing structures, fencing
to continue approximately 2,400 feet beyond the intersection of the new highway with
existing U.S. 93 in Arizona, and out-jumps to allow bighorn sheep to exit the fenced
highway right-of-way

2.6.2.5 Project Construction

The Sugarloaf Mountain Alternative requires approximately 5 years to construct.  Assuming
that funding becomes available and environmental clearances are obtained, the project
would be completed by 2007.  Estimated construction cost of this alternative is $198 million,
including preliminary and construction engineering.

No major detours, closures, or traffic delays are expected to occur during construction of the
river bridge and highway approaches.  The existing highway could remain open to two-
lane traffic with minimal interference, except during construction at the beginning and
ending locations of the project and briefly during placement of girders at the two proposed �
highway overpasses in the vicinity of the Reclamation warehouse. �

2.6.3 Gold Strike Canyon Alternative

The Gold Strike Canyon Alternative crosses the Colorado River about 1 mile downstream of
Hoover Dam.  This alternative requires constructing approximately 2.2 miles of highway
approach in Nevada, a 1,700-foot-long bridge, and a 1.1-mile highway approach in Arizona
(Figure 2-11).

2.6.3.1 New Highway

From the Nevada side, about 2.2 miles of new highway follow the Gold Strike Canyon to
within about 4,000 feet of the Colorado River where it veers northeast from the canyon.  The
mouth of the canyon is wide, with the sides sloping at 3 feet horizontally for about every
1 foot of elevation change.  The highway reaches the 6 percent maximum grade
approximately at Station 48+00 and continues that rate of descent for about 1.5 miles.  

From the Arizona end of the proposed river bridge, the highway crosses a spoil site created
during the original Hoover Dam construction.  A highway bridge spans an area between
the spoil pile and the hillside, then traverses an area of bench cut with some fills until it
bridges a ravine.  The highway then turns southeast to intersect with existing U.S. 93.  The
entire Arizona approach from the abutment of the river bridge on the Arizona side to the
intersection with U.S. 93 ascends at a 5.3 percent grade for a distance of about 4,000 feet.  

2.6.3.2 Bridge Designs

Two bridge designs were initially studied for the Gold Strike Canyon Alternative: a �
concrete deck arch and a steel deck arch (see Figures 2-12 and 2-13).  The design elevation at �
the center of the proposed bridge is 1,132 feet, about 482 feet above the water surface of the
Colorado River and 100 feet below the elevation of the current highway across Hoover
Dam.  
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2.6.3.3 Other Features

This alternative requires several project features in addition to the proposed highway and
bridge crossing the Colorado River.  These other features include the following:

• A 300-foot-long tunnel passing through a ridge that separates the canyon from the river

• Bridge structures used in areas where large roadway fills would otherwise encroach on
the Gold Strike Canyon hiking trail; retaining walls used to avoid large fills interfering
with trails and drainages

• Possible construction of noise barriers along the Gold Strike Canyon trail

• Two wildlife underpasses, 1 wildlife overpass, 10 additional wildlife underpasses
provided by the highway bridges outlined above, 1 additional wildlife overpass
provided by the tunnel outlined above, fencing to continue approximately 2,400 feet
beyond the intersection of the new highway with existing U.S. 93 in Arizona, and out-
jumps to allow bighorn sheep to exit the fenced highway right-of-way.  NDOT and
ADOT will maintain the wildlife underpasses and overpasses within their respective
states.

2.6.3.4 Project Construction

The Gold Strike Canyon Alternative requires 5 to 6 years to construct.  Assuming that
funding becomes available and environmental clearances are obtained, the project would be
completed by 2007.  Estimated construction cost of this alternative is $215 million, including
preliminary and construction engineering.  

No major detours, closures, or traffic delays would occur during construction of the bridges
and highway approaches.  The existing highway remains open with minimal interference,
except at the beginning and ending points in Nevada and Arizona.  The specifications for
the project provide for maintaining two traffic lanes during construction.  

2.7 No Build Alternative
Under the No Build Alternative, no Hoover Dam Bypass is developed, no change in the
current highway configuration occurs, and no other structural or nonstructural
improvements are developed on U.S. 93 near Hoover Dam.  Existing hairpin curves,
inadequate sight distances, narrow dam crest roadway, and steep grades on U.S. 93 in the
Hoover Dam vicinity remain unchanged.  No direct construction costs result from this
alternative.  

However, an increase in operations and maintenance costs is foreseeable because of
increased traffic and congestion.  The public also incurs added cost because of more
frequent traffic delays and accidents.  

The No Build Alternative does not meet the project purpose and need because this
alternative does not reduce traffic congestion and accidents at the dam or minimize impacts
on recreation resources and tourists; and the increased traffic volume, traveling at slower
speeds, contributes to decreased air quality in the Hoover Dam vicinity and increases
congestion for tourists at Hoover Dam and parts of the LMNRA.  

The potential for a pedestrian-vehicle catastrophe or catastrophe involving vehicles
containing hazardous materials may reasonably be expected to increase with increasing 
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traffic volume.  The risks to innocent bystanders, property damage to the dam and its
facilities, contamination of Lake Mead or the Colorado River, and interruption of the power
and water supplies to Southwest residents remain the same or increase.

2.8 Logical Termini
An important aspect of developing highway improvement alternatives is to define the
logical termini, or begin and end project points.  All three proposed build alternatives begin
at the same point on the Nevada side, located about 1,000 feet east of the Hacienda Hotel. 
All the alignments end at the same point on existing U.S. 93 on the Arizona side,
approximately at MP 1.7.

The termini of the Hoover Dam Bypass alternatives were defined to be consistent with the
project purpose and need (Chapter 1) and not necessitate other improvements outside the
defined project limits (i.e., cumulative or segmental effects).  In other words, the project can
function independently for its design life, while not requiring or precluding future adjacent
highway projects.  This action does not change current traffic compositions on regional �
routes.  Thus, it does not generate traffic on the U.S. 93 corridor or other regional routes, nor �
does it predetermine the alternative selection in adjacent, but unrelated, projects.  Two such �
highway projects are in early planning stages: an NDOT project to address the traffic
problems along U.S. 93 in Boulder City that is coincident with the planned western
terminus of the Hoover Dam Bypass alignments; and an ADOT project to widen the
existing two-lane section of U.S. 93 south of Hoover Dam approximately 15 miles to the
existing four-lane divided highway section.  

Other alternative routes to U.S. 93 between Kingman and Las Vegas exist.  All require
substantial out-of-direction travel, as shown in Table 2-1.  The Hoover Dam Bypass will
provide improved travel time benefits to regional traffic and freight movement among  the
Phoenix, Kingman, and Las Vegas areas over the design life of the project.  Improved
overland goods and freight movement is an important NAFTA goal to be achieved by the
project to eliminate the traffic bottleneck at Hoover Dam.

2.9 Toll Option
A user fee or toll charge was evaluated as an option for partially funding the new bridge
and highway approaches for each of the three build alternatives.  A Traffic and Revenue
Study (Reclamation, August 1992) determined the anticipated toll revenues and the
feasibility of financing through a potential bond issue.  ADOT and NDOT completed a �
Hoover Dam Bypass Bridge Financial Feasibility Study to determine viable funding sources for �
the Hoover Dam Bypass (June 2000).  The study assessed toll crossings and other financial �
options.  A toll facility would require legislative action and is not supported by ADOT or �
NDOT, thus it is not considered viable or anticipated.  The study recommended that �
Arizona and Nevada should:  1) continue to pursue full federal funding, and �
2) simultaneously pursue "debt backed by federal and by state funds" approaches. �
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