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2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES
This section describes the proposed action (the EHW-2) and the alternatives considered for
implementing the proposed action.
2.1

PROPOSED ACTION

The Navy proposes to construct and operate the EHW-2 adjacent to, but separate from the
existing EHW at the NBK Bangor waterfront. The proposed action consists of in-water and
land-based construction and operations. Some project elements would affect the surrounding
upland landscape.
Construction of the EHW-2 would not result in an increase in boat traffic at the NBK Bangor
waterfront. Rather, a portion of the operations and boat traffic currently occurring at the existing
EHW and other facilities within the Waterfront Restricted Area (e.g., Delta Pier, Marginal
Wharf) would be diverted to the EHW-2. No increase in boat traffic would be required to
achieve planned operations. The increase in future operations at the waterfront would only
require that boats remain at an EHW longer when in port for maintenance and upgrades. The
overall level of traffic and activity on the NBK Bangor waterfront would not increase as a result
of operating the EHW-2. Additional information on operations is included in Appendix A,
which is marked DoD UCNI. For reasons of national security, UCNI cannot be included in a
public document.
The design life of the EHW-2 is 50 years.
Figure 2–1 provides the general location of the proposed action at NBK Bangor.
2.2

ALTERNATIVES

The Navy has identified five action alternatives for constructing the EHW using the
following criteria:
¾ Capability to meet TRIDENT mission requirements,
¾ Ability to avoid or reduce environmental impacts,
¾ Siting requirements including proximity to existing infrastructure,
¾ Availability of waterfront property,
¾ Constructability of essential project features, and
¾ Explosives safety restrictions.
All of the action alternatives carried forward for analysis in this EIS satisfy these criteria.
The EHW-2 would consist of two components: (1) the wharf proper (or Operations Area),
including the warping wharf; and (2) two access trestles.1 The Operations Area would include a
support building and wharf cover. The warping wharf would be a long, narrow wharf extension
used to position submarines prior to moving into the Operations Area. Access trestles would
allow vehicles to travel between the Operations Area and the shore.

1

A trestle is a framework of vertical, slanted supports and horizontal crosspieces supporting a bridge or road.
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Location of the Proposed Project at the NBK Bangor Waterfront
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The wharf proper would be either pile-supported2 or floating. Two types of pile-supported
wharf are being considered: a large pile wharf and a conventional pile-supported wharf. The
access trestles would either be combined for part of their spans or completely separate.
This EIS addresses five action alternatives that involve combinations of these components, as
well as a No-Action Alternative:
¾ Alternative 1: Combined Trestle, Large Pile Wharf (Preferred Alternative)
¾ Alternative 2: Combined Trestle, Conventional Pile Wharf
¾ Alternative 3: Separate Trestles, Large Pile Wharf
¾ Alternative 4: Separate Trestles, Conventional Pile Wharf
¾ Alternative 5: Combined Trestle, Floating Wharf
¾ No-Action Alternative
Figure 2–2 shows cross-sections of the pile-supported and floating wharf concepts. The
cross-section views presented in this figure are only schematic and do not represent actual piling
locations. Detailed section views of the proposed facility are DoD UCNI and cannot be included
in a public document for reasons of national security. Each alternative would include an upland
component: roads, construction laydown areas, utility upgrades, and stormwater facilities.
Operations would be the same for all action alternatives (Section 2.2.9). No alternative would
require dredging. Table 2–1 (at the end of Section 2.2.7) summarizes the dimensions and key
physical characteristics of the action alternatives.
Section 2.2.1 describes the common components for all of the action alternatives, followed
by descriptions of each of the action alternatives (Sections 2.2.2 through 2.2.6) and the NoAction Alternative (Section 2.2.7). Section 2.2.8 lists current practices and Best Management
Practices (BMPs) that would be implemented as part of the selected alternative. Section 2.2.9
describes operation of the EHW-2. Alternatives considered but not carried forward for detailed
analysis are discussed in Section 2.2.10. The environmental impacts of the alternatives analyzed
in detail are compared in Section 2.3.
2.2.1

Common Components for All Alternatives

The wharf proper would lie approximately 600 feet offshore at water depths of 60 to 100 feet,
and would consist of a main wharf, a warping wharf, and lightning protection towers. It would
include a slip (docking area) for submarines surrounded on three sides by the operational wharf
area. The warping wharf would extend out from the main wharf and be used to line up submarines
to move into the slip. The main wharf would include an operations support building (25,700
square feet [sq ft]) providing office and storage space and mechanical/electrical system component
housing. In accordance with Facility Design Criteria for P-990 Explosives Handling Wharf
Number 2 (Covered) (Lockheed Martin 2010), marked DoD UCNI, hereafter referred to as Facility
Design Criteria, the support building must provide offices and facilities for mission-essential
personnel and security forces, including visual access (line of sight) to the wharf and space for
operational equipment. Therefore, the operations support building could not be located upland.

2

A pile is a long, substantial pole of wood, concrete, or metal that is driven into the earth or sea bed to serve as a
support or protection. Piles for this project would be made of steel pipe.
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Figure 2–2.

Wharf Support Option Concepts
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Additional facility support at the wharf would include heavy duty cranes suspended from the
cover, power utility booms, six large lightning protection towers, and camels (operational
platforms that float next to a moored vessel). The elevation of the top of the pile-supported
wharf deck would be 20.5 feet above mean lower low water (MLLW), and the bottom of the
wharf deck would be 13 feet above MLLW. The elevation of the wharf deck for the floating
wharf would vary with the tide (Section 2.2.6). The six lightning towers would be steel frame
structures, each 30 by 30 feet (total of 5,400 sq ft).
The access trestles would connect the wharf to the shore. There would be an entrance trestle
and an exit trestle. The trestles would be supported on 24-inch steel pipe piles driven
approximately 30 feet into the seafloor. Spacing between bents (rows of piles) would be 25 feet.
Concrete pile caps would be cast in place and would support pre-cast concrete deck sections.3 The
top elevation of the trestle deck would vary between 20.5 feet above MLLW at the connection to
the wharf to 28 feet above MLLW at the shore. The bottom deck elevation would vary between
15.2 feet above MLLW at the connection to the wharf to 22.7 above MLLW at the shore.
The use of grating in construction of the trestles was considered to allow additional light to
penetrate to the water. Through the design process, the Navy determined that grating would be
ineffective at transmitting light, due to the weight and thickness of grating required to support the
operational vehicle load as required by the Facility Design Criteria (Lockheed Martin 2010).
Additionally, it would not be possible to control stormwater runoff into Hood Canal if grating
was used. Therefore, grating is not proposed for the EHW-2.
The total number of in-water piles (steel pipe) would vary between 440 and 1,500 depending
on the alternative. Sacrificial aluminum anodes (devices to protect metal piles from corrosion)
would be attached to each pile. Construction would involve, for all alternatives, temporary
installation of up to 150 falsework piles used as an aid to guide permanent piles to their proper
locations (used like a template). Falsework piles would likely be steel pipe piles and would be
driven and removed using a vibratory driver. Typically, falsework piles would be driven,
extracted, and used as falsework at another location. At the end of their use on this project, the
piles would be reused or recycled. These temporary falsework piles would be removed upon
installation of the permanent piles and would not increase the area of seafloor occupied by piles.
The falsework piles are accounted for in the overall construction schedule and pile driving
duration, as described below, and in the analysis of impacts from pile installation to noise,
seafloor disturbance, and water quality.
The Navy anticipates using two types of equipment to install piles: a vibratory pile driver and
an impact hammer.4 Pile installation would occur using vibratory pile drivers to the greatest
extent possible for all alternatives. It is anticipated that most piles will be vibratory driven to
within several feet of the required depth. If difficult subsurface driving conditions (i.e.,
cobble/boulder zones) render the vibratory equipment ineffective, it may be necessary to use an
impact hammer to drive some piles for the remaining portion of their required depth. One
3

Pile caps are constructed by placing wooden forms and reinforcing steel bars around the top of the piles, and
pouring concrete into the forms. Once the concrete has cured, the forms are removed. Pre-cast components are
formed and poured at an offsite location. They are brought to the site in their finished form and placed with a crane
in their final location.
4
Vibratory pile drivers use hydraulically powered weights to vibrate a pile until the surrounding sediment liquefies,
enabling the pile to be driven into the ground using the weight of the pile plus the pile driver. Impact hammers use a
rising and falling piston to repeatedly strike a pile and drive it into the ground.
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scenario is that a pile will be driven for its entire length using an impact hammer. The number of
strikes in that case could range from about 1,000 to 2,000 strikes per pile. Up to three vibratory
rigs could operate concurrently, but only one impact hammer rig would operate at a time.
However, the construction schedule would require the operation of the impact rig at the same
time as the vibratory rigs.
Unless difficult driving conditions are encountered, an impact hammer will be used only to
verify (“proof”) the load-bearing capacity of approximately every fourth or fifth pile. Proofing
involves striking a driven pile with an impact hammer to verify that it provides the required loadbearing capacity, as indicated by the number of hammer blows per foot of pile advancement. It
is assumed that on most days, a single impact hammer would be used to proof up to five piles,
with each pile requiring a maximum of 200 strikes. This likely scenario would require up to
1,000 impact strikes per day.
It is estimated that the likely scenario will result in less than 1,000 impact strikes per day as
described above. A less likely but possible scenario assumes driving three piles full length
(2,000 strikes per pile) and proofing an additional two piles at 200 strikes each with an impact
hammer. This scenario would result in up to 6,400 impact strikes per day.
Depending on the type of piles being driven and the number of rigs operating, between one
and eight piles would be driven per day. The number of in-water pile driving days would range
from 200–400 to 290–570, depending on the alternative and pile driving scenario (minimum and
maximum impact driving days). Pile production rate (number of piles driven per day) is affected
by factors such as size, type (vertical vs. angled), and location of piles; weather; the number of
rigs operating; equipment reliability; geotechnical conditions; and work stoppages for security or
environmental reasons. The minimum pile-driving-days scenario conservatively assumes up to
three rigs operating at once; the maximum pile-driving-days scenario conservatively assumes no
more than two rigs operating at once. Table 2–1 provides a range of the total number of pile
driving days for each alternative, based on pile driving scenarios. Pile driving would typically
occur 6 days per week, but could occur 7 days per week. Pile driving during the first half of the
in-water work window (July 16 to September 30) would only occur between 2 hours after sunrise
and 2 hours before sunset to protect breeding marbled murrelets. Between October 1 and
February 15, pile driving would occur during daylight hours.
The number of construction barges (derrick and material) on site at any one time would vary
between two and eight depending on the alternative and the type of construction taking place
(see Sections 2.2.2 through 2.2.6). Tug boats would tow barges to and from the construction site
and position the barges for construction activity. Tug boats would leave the site once these tasks
were completed and thus would not be on site for extended periods; there would be no more than
two tug boats on site at any one time. Up to six smaller skiff-type boats (less than 30 feet in
length) would be on site performing various functions in support of construction and sensitivespecies monitoring. Measures would be implemented to ensure that mooring lines did not drag
on the seafloor or entangle vegetation. The in-water work season, including pile driving, at NBK
Bangor is July 16 through February 15.
The following upland features would be the same for all alternatives (Figure 2–3). A
permanent paved road would be built to connect the new trestle(s) to an existing road. This road
would be 50 feet wide and vary in length between 140 and 170 feet depending on the alternative,
creating approximately 0.2 acre of new impervious surface.
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Key Upland Project Features
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A security fence would extend the length of this road and out onto the trestle(s). A gate and
guard house (80 sq ft) would be installed on this road near where it connects to the existing road.
Another gravel road would be built to provide access from Archerfish Road to the upland
construction area along the shoreline, while avoiding the nearby retention pond. During
operations at the existing EHW, portions of Archerfish Road are open only to vehicles and
personnel associated with EHW operations. In accordance with security restrictions,
construction vehicles and workers would not be allowed to use these portions of the road. To
ensure construction vehicle and personnel access to the project site, a new access road is
included as part of the project. Due to topography, the only available access route crosses
Wetland 32. There are no other feasible routes to the site over land, and a shore access route
would have much greater environmental impacts. The road width is based on the requirement
for two-way construction vehicle access to and from the project site and the turning radius
required for a 60-foot long standard delivery truck. The slope adjacent to the access road area
will be regraded in accordance with recommendations in the geotechnical evaluation (Hart
Crowser 2010). This road would be approximately 610 feet long and typically between 28 and
32 feet wide, but expanding to 115 feet wide in the turnaround area at the southern curve. The
area of this road would be approximately 0.6 acre. A culvert would be installed under the road to
provide drainage from a seep south of the road to the retention pond. Following construction,
this gravel road would be left in place to provide maintenance access to water lines and other
facilities. Therefore, a total of 0.8 acre would be permanently occupied by new roads. An
additional 0.8 acre would be temporarily disturbed for cut and fill for the access road and for
work on stormwater facilities and other utility work. This 0.8-acre area would be revegetated
with native species following construction. Upland construction would use standard construction
techniques, equipment, current practices, and BMPs (Section 2.2.8).
A concrete abutment would be built at the face of the shore cliff under the trestle(s) where
the trestle(s) comes ashore. This abutment would be 10 feet high and, depending on the
alternative, would range between 170 and 230 feet long and require between 520 and 700 tons of
armor rock. Excavation would range from 2,760 to 3,560 cubic yards; all of this material would
be used for backfill either at the abutment or at another part of the adjoining upland construction
site. The abutment would be pile-supported and constructed from the land side. The exposed
part of the abutment would lie above mean higher high water (MHHW), although excavation and
pile installation below MHHW would be needed for construction. The abutment would be
supported by 55 to 80 24-inch steel piles, depending on the alternative.
The abutment piles are not included in the total number of in-water piles, but would be
installed in the same manner as the in-water piles as discussed above. The pile driving rig for the
abutment piles would be included in the group of one impact hammer rig and three vibratory rigs
described above; an additional driver would not be used. Abutment construction would take
about 20 days including 11 to 16 days for pile installation.
A 5-acre laydown area would be needed for the upland construction. The proposed site is
vegetated, has no wetlands, and is situated on the east side of Archerfish Road approximately
4,000 feet south of the proposed EHW (Figure 2–1). Storage of material and equipment, parking
of construction vehicles, as well as soil stockpiling would occur within the laydown area. The
construction laydown area is sized for storage of equipment and materials as well as location of
contractor administrative trailers. Other areas along the NBK Bangor waterfront were
considered for use as a laydown area but were not suitable due to existing uses, inadequate size,
or operational restrictions. The laydown area could not be located closer to the project site due
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to the steep, unsuitable terrain. Following construction, this area would be revegetated with
native forest species. No new parking lots for operational parking would be needed. Archerfish
Road would be the primary haul route for construction.
New utility facilities and modifications for all alternatives would include the following:
¾ Two new 12-inch diameter water lines, for domestic use and fire suppression,
approximately 200 feet long to connect to an existing water line on Archerfish Road.
¾ Two new 20- by 20-foot backflow preventer vaults, to prevent backflow into the Navy
domestic water system. One would be added at the northwest corner of the new gravel
access road and Archerfish Road intersection. The second would be located
approximately 5 feet west of the existing paved access road on the project site.
¾ One new underground 6-inch diameter Sanitary Sewer Forced Main for wharf sewer discharge.
The main would extend approximately 220 feet, terminating at an existing manhole located
approximately 40 feet east of the existing EHW and the end of Archerfish Road.
¾ One new underground 4-inch diameter Ship’s Overboard Discharge Main. The main
would be approximately 100 feet in length and would connect to the existing
aboveground 10,000-gallon tank.
¾ Relocation of an aboveground 10,000-gallon oily wastewater tank a short distance to
make room for the new security fence (the existing underground tank would not be
impacted by the proposed action).
¾ One new 8-inch diameter storm drain to collect water runoff from the wharf, warping
wharf, and trestle structures. The storm drain would be connected to approximately 18
catch basins with filter cartridges. The storm drain and catch basin would be located
solely on the proposed structure.
¾ New 40- by 15-foot steel utility building that would replace an existing utility building.
The new utility building would be located within the project site between the southeast
corner of the existing EHW and the existing retention pond.
¾ Two new double-ended substations would be located on the wharf structure. One
substation would contain two 2,500-kilovolt-ampere (kVA) transformers and the second
would contain two 2,000 kVA transformers. Approximately 10 smaller transformers
required to meet the energy needs of the new facility would be located on the wharf
structure. The substation switchgear would be provided with circuit breakers with
substation controls co-located with the transformers. One 200-kilowatt (kW) generator
and one 125 kW generator are required and would be located on the wharf structure. The
exact dimensions of the substations would be determined during the final design stage.
¾ Approximately 1,200 feet of new duct bank (an assembly of electrical and
communication conduits encased in concrete ducting) that would replace 500 feet of
existing ducting. Demolition of the old and installation of the new ducting would be
confined between Archerfish Road, the existing retention pond, and the proposed project.
¾ Three new 8- by 10-foot utility manholes. Two of the new manholes would be located
adjacent to the new utility building on the east side. The third would be located on the
south side of the end of Archerfish Road.
All of the utility actions would occur within the 0.8 acre of temporary ground disturbance
described above.
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Most of the upland construction would occur in the first 10 months of project construction.
Construction would typically occur 6 days per week, but could occur 7 days per week. Non-pile
driving construction activities could last until 10:00 PM in accordance with the Washington
Administrative Code noise guidelines. For all alternatives, the number of construction workers is
estimated to be approximately 100. Construction of the entire project (both in-water and upland
components) is estimated to begin in 2012 and end in 2016 or 2017, depending on the alternative.
Construction materials would arrive via truck and barge. Construction debris would be
hauled off of the site to an approved disposal facility.
As part of the proposed action, approximately 20 existing facilities and/or structures in
proximity to the EHW-2 would be modified or demolished to comply with DoD Explosives
Safety Board (DDESB) and Naval Ordnance Safety and Security Activity (NOSSA)
requirements to protect buildings located in the vicinity of explosives handling operations. The
scope of facility modifications would primarily include replacement of doors and windows and
possibly the modification or addition of building structural components, such as walls, interior
and exterior columns, beams, and joists, and the replacement of existing roof systems. These
modifications would not affect vegetated or undeveloped areas near the buildings to be modified.
NAVSEA OP5, Ammunition and Explosives Safety Ashore, provides criteria for establishing
the distance from given types and quantities of explosives within which activities and facilities
are restricted to assure protection to life and property in the event of an accident. This distance,
plotted as a circle with the location of the explosives handling operation at the center, provides
an arc that designates the area in which restrictions apply. Arcs for the existing EHW and the
proposed EHW-2 are shown in Appendix C, Explosives Safety Arcs for Existing EHW and
Proposed EHW-2, marked DoD UCNI. For reasons of national security, UCNI information
cannot be included in a public document.
2.2.2 Alternative 1: Combined Trestle, Large Pile Wharf (Preferred)
Under this alternative, the entrance and exit trestles would be combined over shallow water to
minimize the size of structures over shallow water (less than 30 feet); in deeper water the trestles
would be separate (Figure 2–4). Total trestle length would be 1,849 feet. Approximately 1,400
feet of this would be 40 feet wide (trestles separate) and 449 feet would be 48 feet wide (trestles
combined). Total overwater area would be 81,208 feet (1.9 acres). The length of trestle lying
above -30 feet MLLW would be approximately 407 feet, for an area of 17,859 sq ft (0.4 acre).
A total of approximately 290 trestle piles would be required, approximately 90 of which
would lie in water shallower than 30 feet below MLLW (Table 2–1). The primary pile driving
method would be a vibratory driver, but an impact hammer would also be needed. For this
analysis, pile driving equipment is anticipated to be up to a 4,400 inch-pound vibratory driver and
a 122,435 foot-pound impact hammer. Pile driving would require one large derrick barge (70 by
200 feet) and one pile barge (50 by 200 feet); deck construction would require one smaller derrick
barge (50 by 150 feet) and one material barge (50 by 200 feet).
The wharf would be pile-supported, using larger piles (48 inches in diameter) than a
conventional pile-supported wharf. The main wharf would be approximately 632 by 250 feet
(158,000 sq ft, of which 152,200 sq ft would be covered overwater area), including 43,500 sq ft
for the slip (Figure 2–4). The warping wharf would be approximately 688 by 40 feet (34,300 sq
ft including the wider connection to the access trestle).
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Plan View of Combined Trestle Alternatives 1 and 2
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The total overwater area of the wharf would be approximately 186,500 sq ft (4.3 acres). The
wharf deck would consist of pre-cast concrete sections, supported on cast-in-place concrete pile
caps. The cover of the operations area (total height 135 feet) and the lightning towers (total
height 207 feet) would be steel frame structures.
The wharf would be supported on a combination of large-diameter (48-inch) plumb (vertical)
piles, and smaller (24- to 36-inch) plumb and batter (angled) piles, all of which would be located
in greater than 60 feet of water (Figure 2–4). A total of approximately 960 piles would be driven
for the main wharf, warping wharf, and lightning towers combined (Table 2–1). Those piles
would be driven to a depth of approximately 60 feet below the seafloor. Spacing between the
bents (rows of piles) would range from 25 to 26 feet. The primary pile driving method would be
vibratory driver (13,000 to 22,000 inch-pounds). Impact hammer (122,500 to 297,700 footpounds) pile driving would also be needed.
Pile driving for the wharf portion would require one to two large derrick barges and one to
two pile barges for the duration of pile driving. Wharf deck construction would require one
derrick barge and two material barges; lightning tower construction would require one derrick
barge and one material barge.
For the access trestles, wharf and lightning towers combined, total overwater area would be
273,108 sq ft (6.3 acres) including the lightning towers. A total of up to 1,250 piles would
displace approximately 0.21 acre of seafloor. The combined duration of in-water pile driving
would be 200 to 400 days. The range of pile driving days is based on assumptions listed in
Section 2.2.1. The overall duration of project construction would be 42 to 48 months, including
two to three in-water construction seasons.
Lighting on the wharf and access trestles would range from 100-Watt (W) metal halide lights
to 1,500 W quartz lights. Lights over the surrounding water would consist of pulse-start metal
halide lights, plus 1,500 W quartz backup lights.
The wharf would be provided with full hotel service capability including power, potable
water, fire protection, sewage connections, Ship’s Overboard Discharge collection, telephone,
cable, and Local Area Network service.
The upland component (Figure 2–3) would include a paved onshore road approximately 50
feet wide and 140 feet long. New impervious surface would be 7,000 sq ft. A pile-supported (55
piles) abutment would be needed at the base of the shore as retaining structure for landfall of the
access trestles. This abutment would be 103 feet long, plus a 69-foot wing wall at the north end.
Construction of the abutment would require excavation of 2,760 cubic yards, including some
excavation and refilling below the MHHW line (approximately 300 cubic yards over an area of
approximately 1,400 sq ft). Approximately 520 tons of armor rock would be placed along the
abutment above MHHW. Following construction, including replacement of the same excavated
material, the exposed portions of the abutment would lie above MHHW. Pile driving for the
abutment would last approximately 11 days.
2.2.3 Alternative 2: Combined Trestle, Conventional Pile Wharf
This alternative would include the same combined trestle as Alternative 1, but would entail a
conventional pile-supported wharf that would differ from the large pile wharf in using a larger
number of smaller piles to support the wharf, requiring smaller pile driving equipment and
longer construction duration.
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All other features and construction methods for the wharf would be the same for both
alternatives, including total overwater area (4.3 acres) and the upland component. The wharf
(including the main wharf, warping wharf, and lightning towers) would entail a total of
approximately 1,170 steel pipe piles (a mixture of plumb and batter) ranging from 24 to 36
inches in diameter. All of these piles would lie in greater than 60 feet of water. The primary pile
driving method would be vibratory using driving equipment of up to 13,000 inch-pounds.
Impact hammer pile driving may also be needed, using equipment ranging from 122,500 up to
154,500 foot-pounds. Construction barges would be the same as for the large pile wharf. Two
pile driving units would operate at most times.
For the access trestles, wharf and lightning towers combined, total overwater area would be
273,108 sq ft (6.3 acres). A total of up to 1,460 piles would displace approximately 0.21 acre of
seafloor (Table 2–1). The combined duration of in-water pile driving would be 275 to 550 days.
The range of pile driving days is based on assumptions listed in Section 2.2.1. The overall duration
of project construction would be 54 to 64 months, including three to four in-water work seasons.
2.2.4

Alternative 3: Separate Trestles, Large Pile Wharf

Under this alternative, the entrance and exit trestles would be entirely separate (Figure 2–5).
This would result in greater total trestle length (2,280 feet) and overwater area (97,056 sq ft, or
2.2 acres) than for the combined trestle. Trestle width would be 40 feet throughout. The length
of trestle lying above -30 feet MLLW would be 822 feet, or an area of 32,880 sq ft (0.8 acre).
The total number of trestle piles would be approximately 330, approximately 160 of these lying
above -30 feet MLLW. Construction barges would be the same as for Alternative 1. The wharf
for this alternative would be the large pile wharf as described for Alternative 1 (Section 2.2.2).
For the access trestles, wharf, and lightning towers combined, total overwater area would be
288,956 sq ft (6.6 acres). The trestle and wharf combined would have up to 1,290 piles
displacing approximately 0.21 acre of seafloor. The combined (wharf and trestles) duration of
in-water pile driving would be 210 to 420 days. The range of pile driving days is based on
assumptions listed in Section 2.2.1. The overall duration of project construction would be 42 to
49 months including two to three in-water work seasons.
For the upland component, this alternative would require a paved onshore road 50 feet wide
and 170 feet long. New impervious surface would be 8,500 sq ft. The abutment at the shore end
of the trestles (above MHHW) would be similar to the abutment for Alternatives 1 and 2, but 160
feet long with 35-foot wing walls at each end. There would be 80 support piles for the abutment,
3,560 cubic yards of excavation, and 700 tons of armor rock. Excavation and refilling below
MHHW would be approximately 550 cubic yards over an area of approximately 1,900 sq ft. Pile
driving for the abutment would last approximately 16 days. Otherwise, the upland component of
this alternative would be the same as for Alternative 1 (Section 2.2.2).
2.2.5 Alternative 4: Separate Trestles, Conventional Pile Wharf
This alternative would include the separate trestles as described in Section 2.2.4, and the
conventional pile wharf as described in Section 2.2.3. For the wharf and trestles combined, a
total of up to 1,500 piles would displace approximately 0.21 acre of seafloor. The combined
duration of pile driving would be 290 to 570 days. The range of pile driving days is based on
assumptions listed in Section 2.2.1. The overall duration of project construction would be 54 to
64 months, including three to four in-water work seasons. The upland component of this
alternative would be the same as for Alternative 3 (Section 2.2.4).
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Figure 2–5.

Plan View of Separate Trestle Alternatives 3 and 4
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Alternative 5: Combined Trestle, Floating Wharf

Under this alternative, the main wharf and warping wharf would be supported on large,
hollow, floating pontoons made of concrete (Figures 2–2 and 2–6). The main wharf would be
larger than for the other alternatives, approximately 684 by 284 feet (194,256 sq ft, of which
184,000 sq ft would be covered overwater area), including 48,000 sq ft for the slip. The warping
wharf would also be larger than for the other alternatives, approximately 687 by 75 feet, or an
area of 54,000 sq ft. The six lightning towers would be the same as for the other alternatives,
with a total area of 5,400 sq ft. Total overwater area for the wharf under this alternative would
be 254,000 sq ft (5.8 acres).
There would be a total of seven pre-cast pontoons, and concrete pontoon tie-ins would be cast
in place. The wharf deck would consist of pre-cast concrete sections. The pontoons would draw
approximately 20 feet of water, with 12 feet of freeboard (height of deck above the water surface).
Pontoons would be constructed at an offsite graving facility and towed to the project site.
The combined access trestle would be used for this alternative, although the configuration
would be slightly different from that for Alternatives 1 and 2. The trestles, including mooring
dolphins,5 would cover approximately 117,000 sq ft (2.7 acres).
This alternative would involve far fewer piles for the wharf than would the other alternatives.
Bent spacing would be 25 feet. Pile driving equipment would include a vibratory driver up to
4,400 inch-pound and an impact hammer up to 122,435 foot-pound. Pile driving for the wharf
would require one to two large derrick barges and one to two pile barges for the duration of pile
driving. One derrick barge and one material barge would be needed for the other construction
activities. Barge sizes would be the same as for the other alternatives.
For the floating wharf, combined access trestles, and lightning towers, total overwater area
would be 371,000 sq ft (8.5 acres). A total of up to 440 piles would displace approximately 0.08
acre of seafloor. The combined duration of pile driving would be 135 to 175 days over two inwater work seasons. The range of pile driving days is based on assumptions listed in Section
2.2.1. The overall duration of project construction would be 42 to 44 months, including two inwater work seasons.
Lighting fixtures would be of the same type as those for the other alternatives. Because the
floating wharf is larger than the pile-supported wharf, overall the lighted area would be more for
Alternative 5 than for Alternative 1.
The upland component would be the same as that for Alternative 1 (Section 2.2.2). The
abutment at the shore end of the access trestle would also be the same as that for Alternative 1.
2.2.7 No-Action Alternative
Under the No-Action Alternative, the EHW-2 would not be built. Operations would continue
at the existing EHW. Unless a second EHW were built, the Navy would not have the required
facilities to perform routine operations and upgrades required to maintain the current fleet of
TRIDENT submarines at NBK Bangor through 2042. Therefore, the No-Action Alternative would
not meet the purpose and need of the proposed action, and the Navy’s mission would not be met.

5

“Dolphins” are independent marine structures for mooring ships or wharves. The structures typically consist of a
number of piles driven into the seafloor and connected together above the water level to provide a platform or fixing
point.
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Figure 2–6.

Plan View of Floating Wharf Alternative 5
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42 – 48 months

Total Construction
Duration

54 – 64 months

3 to 4 in-water work
seasons, including 275
to 550 pile driving days

2 to 3 in-water work
seasons, including 200 to
400 pile driving days

Duration of InWater
Construction

42 – 49 months

2 to 3 in-water work
seasons, including
210 to 420 pile
driving days

642 sq ft
(0.015 acre)

Total Area
Shallower than
-30 ft MLLW
Displaced by Piles

Same as
Alternative 1

9,015 sq ft
(0.21 acre)

Total Area of
Seafloor Displaced
by Piles

Approximately 160

Same as
Alternative 1

361 sq ft
(0.008 acre)

Approximately 90

Number of Piles
Shallower than
-30 ft MLLW

Up to 1,290

Up to 1,460

32,880 sq ft
(0.75 acre)

9,175 sq ft
(0.21 acre)

Up to 1,250

Total Number of
In-Water Piles

Same as
Alternative 1

288,956 sq ft
(6.6 acres)

ALTERNATIVE 3:
SEPARATE TRESTLES,
LARGE PILE WHARF

9,050 sq ft
(0.21 acre)

17,859 sq ft
(0.41 acre)

Same as
Alternative 1

273,108 sq ft
(6.3 acres)

Overwater Area
Shallower than
-30 ft MLLW

ALTERNATIVE 2:
COMBINED TRESTLE,
CONVENTIONAL PILE
WHARF

ALTERNATIVE 1: COMBINED
TRESTLE, LARGE PILE
WHARF (PREFERRED)

Physical Features of the Action Alternatives for the EHW-2

Total Overwater
Area (wharf,
access trestle,
lightning towers)

FACILITY
FEATURE 1

Table 2–1.

54 – 64 months

3 to 4 in-water work
seasons, including
290 to 570 pile
driving days

Same as
Alternative 3

9,210 sq ft
(0.21 acre)

Same as
Alternative 3

Up to 1,500

Same as
Alternative 3

Same as
Alternative 3

ALTERNATIVE 4:
SEPARATE TRESTLES,
CONVENTIONAL PILE
WHARF

42 – 44 months

2 in-water work
seasons, including
135 to 175 pile
driving days

1,068 sq ft
(0.025 acre)

3,360 sq ft
(0.08 acre)

Approximately 140

Up to 440

34,000 sq ft
(0.78 acre)

371,000 sq ft
(8.5 acres)

ALTERNATIVE 5:
COMBINED TRESTLE,
FLOATING WHARF

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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Trestle
Dimensions and
Area

Warping Wharf
Dimensions and
Area

Lightning Tower
Dimensions and
Area

Main Wharf
Dimensions and
Area

FACILITY
FEATURE 1
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81,208 sq ft

1,849 ft long x
40–48 ft wide

34,300 sq ft, including
connection to access
trestle

688 x 40 ft

Total area:
5,400 sq ft

Six, each 30 x 30 ft

Total area: 158,000 sq ft,
including 43,500 sq ft slip
Covered overwater area:
152,200 sq ft

632 x 250 ft

ALTERNATIVE 1: COMBINED
TRESTLE, LARGE PILE
WHARF (PREFERRED)

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

97,056 sq ft

2,280 ft long x
40 ft wide

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

ALTERNATIVE 3:
SEPARATE TRESTLES,
LARGE PILE WHARF

ALTERNATIVE 2:
COMBINED TRESTLE,
CONVENTIONAL PILE
WHARF

Table 2–1. Physical Features of the Action Alternatives for the EHW-2 (continued)

Same as
Alternative 3

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

ALTERNATIVE 4:
SEPARATE TRESTLES,
CONVENTIONAL PILE
WHARF

117,000 sq ft

Trestles:
325 x 48 ft
664 x 40 ft
440 x 38 ft
Dolphin width varies
(included in the
total)
Mooring Booms:
15,500 sq ft
(included in total)

54,000 sq ft

687 x 75 ft

Same as
Alternative 1

Total area: 194,256
sq ft, including
48,000 sq ft slip
Covered overwater
area: 184,000 sq ft

684 x 284 ft

ALTERNATIVE 5:
COMBINED TRESTLE,
FLOATING WHARF
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140 24-inch
520 36-inch

Same as
Alternative 2

Same as
Alternative 1

140 24-inch
157 36-inch
263 48-inch

Number and Size
of Main Wharf
Piles

Same as
Alternative 1

Same as
Alternative 1

15.2 to 22.7 ft above
MLLW

Trestle Deck
Bottom Elevation

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

N/A

N/A

ALTERNATIVE 4:
SEPARATE TRESTLES,
CONVENTIONAL PILE
WHARF

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

20.5 to 28 ft above MLLW

Trestle Deck Top
Elevation

Same as
Alternative 1

Same as
Alternative 1

13 ft above MLLW

Wharf Deck
Bottom Elevation

Same as
Alternative 1

Same as
Alternative 1

20.5 ft above MLLW

Wharf Deck Top
Elevation

N/A

ALTERNATIVE 3:
SEPARATE TRESTLES,
LARGE PILE WHARF

N/A

N/A

ALTERNATIVE 2:
COMBINED TRESTLE,
CONVENTIONAL PILE
WHARF

N/A

N/A

N/A

Pontoon
Dimensions

Mooring Dolphin
Dimensions and
Area

FACILITY
FEATURE 1

ALTERNATIVE 1: COMBINED
TRESTLE, LARGE PILE
WHARF (PREFERRED)

Table 2–1. Physical Features of the Action Alternatives for the EHW-2 (continued)

0

16.7 to 22.7 ft above
MLLW

22 to 28 ft above
MLLW

20 ft below water
surface

Varies with tide;
12 ft above water
surface

Main pontoon:
604 x 114 ft
Outer pontoon:
557 x 75 ft
End pontoon:
284 x 75 ft
Warping wharf
pontoon: 688 x 75 ft,
with 60 x 38 ft ramp
landing

150 x 104 ft
131 x 112 ft
136 x 112 ft
Total Area = 45,500
sq ft

ALTERNATIVE 5:
COMBINED TRESTLE,
FLOATING WHARF

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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80 24-inch
190 36-inch

40 24-inch
90 36-inch

57 24-inch
233 36-inch

N/A

Up to 150 18 to 24-inch

55 24-inch
(11 additional pile driving
days)

50 x 140 ft
7,000 sq ft (0.16 acre)

5 acres

Number and Size
of Warping Wharf
Piles

Number and Size
of Lightning Tower
Piles

Number and Size
of Trestle Piles

Number and Size
of Mooring
Dolphin Piles

Falsework piles
(temporary)

Number of Upland
Abutment Piles (all
24-inch)

New Impervious
Surface (paved
road)

Construction
Laydown Area
(temporary)

FACILITY
FEATURE 1

ALTERNATIVE 1: COMBINED
TRESTLE, LARGE PILE
WHARF (PREFERRED)
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50 x 170 ft
8,500 sq ft (0.20 acre)

Same as
Alternative 1

5 acres

80 24-inch
(16 additional pile
driving days)

Same as
Alternative 1

5 acres

Same as
Alternative 1

Same as
Alternative 1

82 24-inch
248 36-inch

Same as
Alternative 1
N/A

Same as
Alternative 1

Same as
Alternative 1

N/A

80 24-inch
255 36-inch

Same as
Alternative 1

80 24-inch
300 36-inch

5 acres

Same as
Alternative 3

Same as
Alternative 3

Same as
Alternative 1

N/A

Same as
Alternative 3

Same as
Alternative 1

ALTERNATIVE 4:
SEPARATE TRESTLES,
CONVENTIONAL PILE
WHARF

ALTERNATIVE 3:
SEPARATE TRESTLES,
LARGE PILE WHARF

ALTERNATIVE 2:
COMBINED TRESTLE,
CONVENTIONAL PILE
WHARF

Table 2–1. Physical Features of the Action Alternatives for the EHW-2 (continued)

5 acres

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

115 48-inch

52 24-inch
143 36-inch

Same as
Alternative 1

0

ALTERNATIVE 5:
COMBINED TRESTLE,
FLOATING WHARF
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Temporary: 5.8 acres
Permanent: 0.8 acre
Total: 6.6 acres

Same as
Alternative 1

Same as
Alternative 1

Trestle Abutment
at Shore

160 ft long with
two 35 ft wing walls
Excavation: 3,560 cu yd
(550 cu yd below
MHHW)
Armor rock: 700 cu yd

ALTERNATIVE 3:
SEPARATE TRESTLES,
LARGE PILE WHARF

ALTERNATIVE 2:
COMBINED TRESTLE,
CONVENTIONAL PILE
WHARF

103 ft long with
Same as
69 ft wing wall on north
Alternative 1
end
Excavation: 2,760 cu yd
(300 cu yd below MHHW)
Armor rock: 520 cu yd
cu yd = cubic yards; ft = foot/feet; sq ft = square feet
1. Numbers of piles, all categories, are based on the preliminary design.
* In-water work season is July 16 to February 15.

Upland Area
Disturbed (paved
road, gravel
access road,
utilities,
stormwater
facilities,
construction
laydown area)

FACILITY
FEATURE 1

ALTERNATIVE 1: COMBINED
TRESTLE, LARGE PILE
WHARF (PREFERRED)

Table 2–1. Physical Features of the Action Alternatives for the EHW-2 (continued)

Same as
Alternative 3

Same as
Alternative 1

ALTERNATIVE 4:
SEPARATE TRESTLES,
CONVENTIONAL PILE
WHARF

Same as
Alternative 1

Same as
Alternative 1

ALTERNATIVE 5:
COMBINED TRESTLE,
FLOATING WHARF

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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Design Measures, Current Practices, and BMPs

Integrated into the project are design features and measures to avoid environmental impacts.
Where avoidance is not possible, the design has been modified to minimize those impacts.
Design features include the following:
¾ Trestles are aligned to minimize impacts and overwater coverage to shallow nearshore
areas.
¾ Trestles are the minimum width required to allow two large vehicles to pass on one
trestle, and allow adequate space for turning, as required in the Facility Design Criteria
(Lockheed Martin 2010).
¾ The number of pilings to support the proposed facility has been minimized to meet
structural, operational, safety, and security requirements in the Facility Design Criteria
(Lockheed Martin 2010), while also reducing costs. For example, Alternatives 1 and 3
include piles up to 48 inches in diameter to reduce the overall number of piles required.
¾ The support building is sized to support the functions required by the Facility Design
Criteria (Lockheed Martin 2010).
Current practices are physical, structural, or managerial practices that decrease the potential
for impacts, particularly related to water quality. BMPs are required to ensure compliance with
the USEPA general permit for stormwater discharges from construction sites. CPs and BMPs
are further described in Appendix F (Mitigation Action Plan). To minimize environmental
impacts, the following current practices and BMPs will be implemented as part of the selected
alternative:
¾ Measures will be implemented to avoid anchor dragging and line dragging during
construction including: preparation of a mooring and anchoring plan; placement of
anchors outside of special status areas, to the extent feasible; placement and retrieval of
any anchors required within special status areas using a secondary work boat and/or
vertical lift system to avoid/minimize dragging; and use of a buoy(s) (surface or
subsurface) along the lower portion of mooring lines required within special status areas
to avoid/minimize dragging.
¾ Vessel operators will be instructed to avoid using excess engine thrust in waters less than
30 feet.
¾ Vessel operators will be instructed to avoid bottoming out (running aground) in shallow
areas.
¾ Construction vessels will be excluded from shallow areas (less than 30 feet in depth)
outside the immediate construction site (within 150 feet of the trestle or wharf).
¾ All areas of in-water and above-water work will be surrounded by floating debris barriers
and a floating oil absorbent boom.
¾ Construction contractors will be required to develop Debris Management Plans and Spill
Response Plans, and to retrieve and clean up any accidental spills and construction
debris.
¾ Following completion of in-water construction activities, an underwater survey will be
conducted to remove any lost construction materials.
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¾ In-water construction will observe the in-water work window (July 16 to February 15) to
minimize in-water impacts to juvenile salmonid fish.
¾ A Stormwater Pollution Prevention Plan (SWPPP) will be implemented for construction
and operation.
¾ Measures to control stormwater will include installation of a temporary runoff capture
and discharge system, and installation of temporary siltation barriers, such as straw
wattles, below the excavation/construction zone.
¾ Culverts and weep pipes will be required to divert seepage where the access road is
constructed.
¾ During clearing, grading, and maintenance (including the laydown area), the following
will be employed as needed to control erosion and sedimentation: possible use of
benched surfaces, downdrain channels, diversion berms and ditches, erosion control
blankets or turf reinforcement mats, plastic coverings, silt fences and check dams, and
straw bales.
¾ Water-spraying on soil will be used to control dust generation during earthmoving and
hauling activities.
¾ Drainage structures along the margins of the access road will remain in place to control
runoff.
¾ The area surrounding the access road and the construction of the abutment will be
revegetated to protect against erosion or other soil movement in this vicinity; the laydown
area would also be revegetated with native forest species.
¾ Gravel will be installed at construction area access points to prevent tracking of soil onto
paved roads.
¾ BMPs will be implemented to control runoff and siltation and minimize impacts to surface
water, per the Stormwater Management Manual for Western Washington (WDOE 2005a).
¾ Roof material will consist of inert non-leachable material in accordance with the
Stormwater Management Manual for Western Washington (WDOE 2005a).
2.2.9

Operations

Operation of the EHW-2 would not result in an increase in boat traffic at the NBK Bangor
waterfront. Rather, a portion of the ongoing operations and boat traffic at the existing EHW and
other facilities within the Waterfront Restricted Area (e.g., Delta Pier and Marginal Wharf)
would be diverted to the EHW-2. The EHW-2 may be used as a backup explosives handling
facility for OHIO-class guided missile submarines (SSGNs) currently homeported at NBK
Bangor when there are no TRIDENT operations at the existing EHW. The EHW-2 may also
provide temporary berthing when no ordnance handling operations are occurring at either wharf.
No increase in boat traffic would be required to achieve planned operations. The increase in
future operations at the waterfront would only require that boats remain at an EHW longer when
in port for maintenance and upgrades. The overall level of boat traffic and activity on the NBK
Bangor waterfront would not increase as a result of operating the EHW-2. Operation of the
EHW-2 may require approximately 20 additional military and civilian personnel. The EHW-2
would be staffed 24 hours per day, 7 days per week.
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Maintenance of the EHW-2 would include routine inspections, repair, and replacement of
facility components as required. It would not be necessary to replace piles during the design life
of the EHW-2. Fouling organisms would not be removed from piles or pontoons.
2.2.10

Alternatives Considered But Not Carried Forward For Detailed Analysis

The future location of the EHW-2 must comply with explosives safety requirements. In
accordance with criteria in NAVSEA OP5, Ammunition and Explosives Safety Ashore, NBK
Bangor includes designated restricted areas to protect life and property in the event of an
accident (further discussed in Section 2.2.1 and Appendix C, Explosives Safety Arcs for Existing
EHW and Proposed EHW-2, marked DoD UCNI). The proposed location for the EHW-2 is the
only available location on the NBK Bangor waterfront that would ensure designated restricted
areas remain within Navy property boundaries. Therefore, all alternatives are located in the
same project area.
2.2.10.1 Alternatives Identified by the Navy
2.2.10.1.1 ALTERNATIVE TRESTLE LAYOUTS

The Navy considered two additional trestle layouts that were not carried forward for detailed
analysis in this EIS: the Onshore Trestle Layout and the Diagonal Trestle Layout (Figure 2–7).
With the Onshore Trestle Layout, the southern trestle would come directly ashore from the
wharf, and an on-land road would be built to connect to existing roads near the existing EHW.
The purpose of considering this trestle layout was to minimize impacts to the marine
environment. However, the steep and unstable terrain over which the on-land road would be
built would require extensive earthwork, including a large retaining wall. A variation of this
layout was considered, with the “onshore” trestle running along the beach at the base of the cliff.
This option would require extensive earthwork to address steep and unstable terrain, and would
result in extensive impacts to shallow water and intertidal habitat. Neither of these options
would meet the following central selection criterion: the ability to avoid or reduce environmental
impacts. Therefore, these options were not carried forward for further analysis.
With the Diagonal Trestle Layout, the southern trestle would run diagonally from the
southern end of the wharf to the point where both trestles come ashore. This trestle would cover
more shallow-water habitat than either the Combined Trestle or Separate Trestle Alternatives,
with a greater number of shallow-water piles, greater overwater coverage, and adverse impacts to
habitat including eelgrass. This layout also would not meet the following selection criterion: the
ability to avoid or reduce environmental impacts. Therefore, this layout was not carried forward
for further analysis.

2–24  Chapter 2 — Description of Proposed Action and Alternatives

TRIDENT Support Facilities Explosives Handling Wharf

Figure 2–7.
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Alternatives Considered But Not Carried Forward
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2.2.10.1.2 TERMINAL CONCEPT

The Navy considered this concept as an alternative to the pile-supported deep-water
explosives handling wharves currently utilized at NBK Bangor and Naval Submarine Base Kings
Bay. Under the terminal concept, operations would be performed in a building constructed on
shore and the missile would be transported to/from the wharf by an overhead crane. The process
would be reversed for offloading. This proposal would reduce the size of the wharf and the size
of the access trestle, but would add a requirement for a large structural causeway between the
terminal and the wharf to support the overhead crane. Detailed investigation of the concept
identified several disadvantages, including severe technical challenges for transportation of the
missile by crane, the requirement to develop and implement new safety procedures for the
EHW-2 while continuing to follow current procedures for the existing EHW, absence of a site
with suitable topography and geology for the onshore facility, and a determination that the
concept would not meet minimum explosives safety requirements. This proposal would not meet
the following selection criteria: ability to avoid or reduce environmental impacts and explosives
safety restrictions. For these reasons, the terminal concept was not carried forward for further
analysis. More detailed information about the Terminal Concept is presented in Appendix B,
Alternatives Considered for the TRIDENT Support Facilities Explosives Handling Wharf
Environmental Impact Statement (DoD UCNI).
2.2.10.1.3 OPTIONS FOR MEETING TRIDENT MISSION REQUIREMENTS

The Navy considered several options for meeting TRIDENT mission requirements without
constructing the EHW-2. These options focused on actions that would expedite repairs at the
existing EHW. Options considered include totally shutting down the existing EHW for
expedited repairs and temporarily relocating operations until repairs are complete. One such
option would temporarily transit submarines to facilities located on the east coast during the
shutdown period. Other options would modify existing facilities at NBK Bangor to support
operations until repairs at the existing EHW were completed. The Navy also considered an
option that would not expedite repairs but would continue with the current EHW repair programs
as is, while increasing operations at the existing EHW. These options would not meet the
following selection criterion: capability to meet TRIDENT mission requirements. Therefore,
these options were not carried forward for further analysis. More detailed information about these
options is presented in Appendix B, Alternatives Considered for the TRIDENT Support Facilities
Explosives Handling Wharf Environmental Impact Statement (DoD UCNI).
2.2.10.2

Alternatives Identified through Scoping Comments

2.2.10.2.1 LOCATING EHW-2 AT A DIFFERENT SITE

As stated in Section 1.2, the proposed action is to support future TRIDENT program
requirements for the submarines currently homeported at NBK Bangor. NBK Bangor is the only
naval base on the west coast with the specialized infrastructure dedicated to supporting the
TRIDENT submarine program. The base infrastructure includes numerous facilities that support
every aspect of TRIDENT program operations and services. This option would not meet the
following selection criterion: siting requirements including proximity to existing infrastructure.
Therefore, this option was not carried forward for further analysis.
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2.2.10.2.2 LOCATING EHW-2 WEST AND PARALLEL TO EXISTING EHW

To comply with DDESB and NOSSA requirements, the future location of the EHW-2 is very
constrained. This option would not meet the following selection criterion: explosives safety
restrictions. Therefore, this option was not carried forward for further analysis.
2.2.10.2.3 COMBINING TRESTLES WITH EXISTING EHW

The Navy considered several options to reduce overwater coverage of trestles. Combining
trestles with the existing EHW was determined not to be feasible because the existing EHW and
EHW-2 could not support concurrent independent operations if the same trestle served both EHWs.
This option would not meet the following selection criterion: capability to meet TRIDENT mission
requirements. Therefore, this option was not carried forward for further analysis.
2.2.10.2.4 DEMOLISHING EXISTING EHW AFTER COMPLETION OF EHW-2

As discussed in Section 1.2 and depicted in Figure 1–3, the EHW-2 alone would not provide
sufficient capacity to support TRIDENT program requirements. This option would not meet the
following selection criteria: capability to meet TRIDENT mission requirements. Therefore, this
option was not carried forward for further analysis.
2.3

COMPARISON OF ALTERNATIVES

All alternatives would have the same types of environmental impacts; the magnitude of these
impacts would vary among the alternatives (Table 2–2). The principal types of impacts during
project construction would include pile driving noise (and its effects on marine and terrestrial
biota), turbidity, and air pollutant emissions. In the long term, impacts would include loss and
shading of marine habitat, including eelgrass, macroalgae and the benthic community, and
interference with the migration of juvenile salmon, some species of which are protected under the
ESA. Certain fish species are more susceptible to injury during impact pile driving activities.
ESA-listed fish species that may be adversely affected include Hood Canal summer-run chum
salmon, Puget Sound Chinook salmon, Puget Sound steelhead, bull trout, bocaccio, yelloweye
rockfish, and canary rockfish. All action alternatives may result in behavioral disturbance of
marine mammals (Steller sea lion) and bird species (marbled murrelet) protected under the ESA, as
well as behavioral harassment of marine mammals protected under the MMPA. Injury is not
expected to any marine mammal, including the Steller sea lion, or to the marbled murrelet. Marine
mammals potentially affected by behavioral harassment would include the ESA-listed Steller sea
lion and the following non-ESA-listed species: harbor seals, California sea lions, Dall’s porpoises,
harbor porpoises, and transient killer whales. ESA-listed southern resident killer whales may be
affected indirectly through effects on their prey (salmon). Depending on the species, the ESA
effect determination is either “no effect,” “may affect, not likely to adversely affect” or “may
affect, likely to adversely affect.” Mitigation measures would be implemented to minimize
impacts from pile driving noise (Table 2–2). Impacts to marine habitats and species would be
mitigated by actions proposed in the Mitigation Action Plan (Appendix F). The Navy is currently
consulting with NMFS and USFWS under the ESA and MSA, and is working with NMFS on the
MMPA compliance process.
Upland impacts would be essentially the same for all alternatives. Upland construction would
result in disturbance of approximately 6.6 vegetated acres under all alternatives, with all but 0.8
acre of this (for the two new roads) to be revegetated following construction. There would be a
permanent loss of 0.18 acre of wetland, which would be mitigated. Wildlife would be disturbed by
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construction noise, especially pile driving. No terrestrial animals or plants protected under the
ESA, MBTA, or Bald and Golden Eagle Protection Act would be affected. Pursuant to the CWA,
the Navy will seek Section 404 permits from USACE for impacts to wetlands and fill at the
shoreline, and an associated Section 401 water quality certification from WDOE. The remaining
features of the project including the piles, over-water structure, and trestles would be permitted by
USACE under Section 10 of the Rivers and Harbors Act. In accordance with the CZMA, the Navy
will prepare and submit a Coastal Consistency Determination (CCD) to WDOE.
Social impacts would also be similar for all alternatives, except for differences in the duration
of construction including pile driving noise (see below). Recreational and residential areas would
be disturbed by pile driving noise. Air pollutant emissions would not exceed thresholds for a
major source for any alternative. Under all action alternatives, the setting of the existing EHW,
which is National Register of Historic Places (NRHP)–eligible, would be adversely affected by the
construction; the Navy will consult with the State Historic Preservation Officer (SHPO) and
develop a mitigation plan. There would be a small potential for disturbance of archaeological
resources during construction; if any such resources were encountered, the Navy would coordinate
with the SHPO and tribes. Access to tribal fishing areas, the closest of which is approximately
5,000 feet south of the proposed site for the EHW-2, would not be affected by any alternative. The
proposed action would be consistent to the maximum extent practicable with the Washington State
Shoreline Management Act (SMA), and would be consistent with the NBK Bangor Master Plan
and the Kitsap County Comprehensive Plan. Aesthetically, the EHW-2 would add a large
industrial structure to the NBK Bangor shoreline; this structure would be larger for the Floating
Wharf Alternative (Alternative 5) than for the other alternatives. The proposed action would not
have disproportionate adverse effects on minority or disadvantaged populations. For every $100
million spent by the Navy in construction expenditures, an estimated 874 direct jobs would be
created, as well as an estimated 394 indirect and induced jobs. Indirect or induced jobs would be
concentrated in the following industries: food services and drinking places, real estate
establishment, health care, architectural engineering, wholesale trade, and retail stores. The project
cost is estimated to be in excess of $500 million, representing the total economic impact of 4,370
direct jobs and 1,970 indirect and induced jobs. Total economic output to the region would be in
excess of $722 million. Based on the economic analysis for the proposed action, the action would
provide a substantial economic benefit to the local and regional economy. Existing utility capacity
would be sufficient to support the EHW-2, with only minor new connections and stormwater
facilities required. Construction and operational impacts to transportation would be minor.
Operation of the EHW-2 would result in no increased danger to the public, including children and
sensitive receptors in the area.
Alternative 1, Combined Trestle, Large Pile Wharf, is the preferred alternative because it has:
¾ Fewer nearshore habitat impacts than Alternatives 3, 4, and 5;
¾ Less overwater coverage than Alternatives 3, 4, and 5;
¾ Fewer piles than Alternatives 2, 3, and 4; and
¾ Less upfront and life-cycle costs than Alternative 5.
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• Temporary
sediment
resuspension
(42–44 months)
• Accretion of
sediments around
new structure.
• BMPs applied to
minimize impacts

• Temporary
sediment
resuspension
(54–64 months)
• Accretion of
sediments around
new structure
• BMPs applied to
minimize impacts

• Temporary
sediment
resuspension
(42–49 months)
• Accretion of
sediments around
new structure
• BMPs applied to
minimize impacts

• Accretion of
sediments around
new structure
• BMPs applied to
minimize impacts

• Accretion of
sediments around
new structure

• BMPs applied to
minimize impacts

• Temporary
sediment
resuspension
(42–44 months)

• Temporary
sediment
resuspension
(54–64 months)

• Temporary
sediment
resuspension
(42–48 months)

Sediment

• Temporary
sediment
resuspension
(54–64 months)

• Permanent
alteration over 8.5
acres

ALTERNATIVE 5

• BMPs applied to
minimize impacts

• BMPs applied to
minimize impacts

• BMPs applied to
minimize impacts

• Temporary
sediment
resuspension
(42–49 months)

• Permanent
alteration over 6.6
acres

ALTERNATIVE 4

• BMPs applied to
minimize impacts

• Temporary
sediment
resuspension
(54–64 months)

• Temporary
sediment
resuspension
(42–48 months)

Water Quality

• Permanent
alteration over 6.6
acres

ALTERNATIVE 3

• BMPs applied to
minimize impacts

• Same as
Alternative 1

• Permanent
alteration to current
patterns over 6.3
acres

ALTERNATIVE 2

Hydrography

RESOURCE AREA

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives

No
change

No
change

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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• Loss of 0.09 acre of
eelgrass
• Long-term shading
of eelgrass (0.09
acre), green
macroalgae (0.20
acre), red
macroalgae (0.06
acre), kelp (0.02
acre)

• Loss of 0.16 acre of
eelgrass
• Long-term shading
of eelgrass (0.16
acre), green
macroalgae (0.17
acre)
• Mitigation Measures
applied to offset
impacts

• Loss of 0.16 acre of
eelgrass
• Long-term shading
of eelgrass (0.16
acre), green
macroalgae (0.17
acre)
• Mitigation Measures
applied to offset
impacts

• Minor localized
impacts

• Minor localized
impacts
• Same as
Alternative 1

• Loss of 0.09 acre of
eelgrass

• Long-term shading
of eelgrass (0.09
acre), green
macroalgae (0.13
acre)

• Mitigation Measures
applied to offset
impacts

• Minor localized
impacts

• Temporary
construction
impacts 25.8 acres

Plankton

Benthic
Communities
Including
Shellfish

No
change
No
change

• Minor localized
impacts
• Temporary
construction
impacts 29.4 acres
• Benthic habitat loss
0.08 acre
• Long-term benthic
habitat shading 8.5
acres
• Mitigation Measures
applied to offset
impacts

• Temporary
construction
impacts 25.9 acres
• Benthic habitat loss
0.2 acre
• Long-term benthic
habitat shading 6.6
acres
• Mitigation Measures
applied to offset
impacts

• Temporary
construction
impacts 25.9 acres
• Benthic habitat loss
0.2 acre
• Long-term benthic
habitat shading 6.6
acres
• Mitigation Measures
applied to offset
impacts

• Benthic habitat loss
0.2 acre

• Long-term benthic
habitat shading 6.3
acres

• Mitigation Measures
applied to offset
impacts

No
change

NO
ACTION

• Minor localized
impacts

• Mitigation Measures
applied to offset
impacts

• Temporary shallow
water construction
impacts 6.5 acres

• Same as
Alternative 1

• Temporary shallow
water construction
impacts 3.8 acres

• Temporary shallow
water construction
impacts 3.7 acres

• Temporary shallow
water construction
impacts 3.8 acres

Marine
Vegetation

ALTERNATIVE 5

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 4

RESOURCE AREA

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)
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Threatened and
Endangered
Species

RESOURCE AREA

• May affect, likely to
adversely affect
ESA-listed Steller
sea lion.
Harassment
potential exposures:
210–240

• May affect, likely to
adversely affect
ESA-listed Steller
sea lion.
Harassment
potential exposures:
275–550
• May affect, likely to
adversely affect
ESA-listed marbled
murrelet.
Harassment
potential exposures:
- Jul 16–Oct 31:
3,174–6,325
- Nov 1–Feb 15:
5,754–11,550
• May affect, not likely
to adversely affect
southern resident
killer whale (indirect
effect) and bull trout

• May affect, likely to
adversely affect
ESA-listed Steller
sea lion.
Harassment
potential exposures:
200–400

• May affect, likely to
adversely affect
ESA-listed marbled
murrelet.
Harassment
potential exposures:
- Jul 16–Oct 31:
2,300–4,600
- Nov 1–Feb 15:
4,200–8,400
• May affect, not likely
to adversely affect
southern resident
killer whale (indirect
effect) and bull trout

• May affect, likely to
adversely affect
ESA-listed marbled
murrelet.
Harassment
potential exposures:
- Jul 16–Oct 31:
2,415–4,830
- Nov 1–Feb 15:
4,410–8,820
• May affect, not likely
to adversely affect
southern resident
killer whale (indirect
effect) and bull trout

• May affect, likely to
adversely affect
ESA-listed fish:
Puget Sound
Chinook, Hood
Canal summer-run
chum salmon,
Puget Sound
steelhead,
bocaccio, yelloweye
rockfish, canary
rockfish

• May affect, likely to
adversely affect
ESA-listed fish:
Puget Sound
Chinook, Hood
Canal summer-run
chum salmon,
Puget Sound
steelhead,
bocaccio, yelloweye
rockfish, canary
rockfish

• May affect, likely to
adversely affect
ESA-listed fish:
Puget Sound
Chinook, Hood
Canal summer-run
chum salmon,
Puget Sound
steelhead,
bocaccio, yelloweye
rockfish, canary
rockfish

• May affect, likely to
adversely affect
ESA-listed fish:
Puget Sound
Chinook, Hood
Canal summer-run
chum salmon,
Puget Sound
steelhead,
bocaccio, yelloweye
rockfish, canary
rockfish

• May affect, likely to
adversely affect
ESA-listed marbled
murrelet.
Harassment
potential exposures:
- Jul 16–Oct 31:
3,335–6,555
- Nov 1–Feb 15:
6,090–11,970
• May affect, not likely
to adversely affect
southern resident
killer whale (indirect
effect) and bull trout

• May affect, likely to
adversely affect
ESA-listed Steller
sea lion.
Harassment
potential exposures:
290–570

ALTERNATIVE 4

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

• May affect, likely to
adversely affect
ESA-listed marbled
murrelet.
Harassment
potential exposures:
- Jul 16–Oct 31:
1,564–2,024
- Nov 1–Feb 15:
2,814–3,654
• May affect, not likely
to adversely affect
southern resident
killer whale (indirect
effect) and bull trout

• May affect, likely to
adversely affect
ESA-listed Steller
sea lion.
Harassment
potential exposures:
135–175

• May affect, likely to
adversely affect
ESA-listed fish:
Puget Sound
Chinook, Hood
Canal summer-run
chum salmon,
Puget Sound
steelhead,
bocaccio, yelloweye
rockfish, canary
rockfish

ALTERNATIVE 5

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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RESOURCE AREA

ALTERNATIVE 2
• Critical habitat:
- Puget Sound
Chinook salmon:
likely to adversely
affect
- Hood Canal
summer run chum
salmon: likely to
adversely affect
- Puget Sound
steelhead: NA (not
designated)
- Bull trout: no effect
- Boccaciao, canary
and yelloweye
rockfish: NA (not
designated)
- Steller sea lion: no
effect
- Southern resident
killer whale: no
effect
- Marbled murrelet:
no effect
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USFWS and NMFS

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

• Critical habitat:

- Puget Sound
Chinook salmon:
likely to adversely
affect
- Hood Canal
summer run chum
salmon: likely to
adversely affect
- Puget Sound
steelhead: NA (not
designated)
- Bull trout: no effect
- Boccaciao, canary
and yelloweye
rockfish: NA (not
designated)
- Steller sea lion: no
effect
- Southern resident
killer whale: no
effect
- Marbled murrelet:
no effect
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USFWS and NMFS
- Puget Sound
Chinook salmon:
likely to adversely
affect
- Hood Canal
summer run chum
salmon: likely to
adversely affect
- Puget Sound
steelhead: NA (not
designated)
- Bull trout: no effect
- Boccaciao, canary
and yelloweye
rockfish: NA (not
designated)
- Steller sea lion: no
effect
- Southern resident
killer whale: no
effect
- Marbled murrelet:
no effect
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USFWS and NMFS

• Critical habitat:

ALTERNATIVE 3

- Puget Sound
Chinook salmon:
likely to adversely
affect
- Hood Canal
summer run chum
salmon: likely to
adversely affect
- Puget Sound
steelhead: NA (not
designated)
- Bull trout: no effect
- Boccaciao, canary
and yelloweye
rockfish: NA (not
designated)
- Steller sea lion: no
effect
- Southern resident
killer whale: no
effect
- Marbled murrelet:
no effect
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USFWS and NMFS

• Critical habitat:

• Critical habitat:
- Puget Sound
Chinook salmon:
likely to adversely
affect
- Hood Canal
summer run chum
salmon: likely to
adversely affect
- Puget Sound
steelhead: NA (not
designated)
- Bull trout: no effect
- Boccaciao, canary
and yelloweye
rockfish: NA (not
designated)
- Steller sea lion: no
effect
- Southern resident
killer whale: no
effect
- Marbled murrelet:
no effect
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USFWS and NMFS

ALTERNATIVE 5

ALTERNATIVE 4

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)
NO
ACTION

Draft EIS
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Essential Fish
Habitat

Marine
Mammals

RESOURCE AREA

• The Navy is in
consultation with
NMFS for EFH.

• Same as
Alternative 1

• Same as
Alternative 1

• May adversely
affect Essential Fish
Habitat

• Same as
Alternative 1

- Steller sea lions,
135–175
- CA sea lion, 3,510–
4,550
- Harbor seal, 7,290–
9,450
- Transient killer
whale, 270–350
- Dall’s porpoise,
135–175
- Harbor porpoise,
135–175
• Mitigation Measures
applied to offset
impact, developed
in consultation with
NMFS
- Steller sea lions,
290–570
- CA sea lion, 7,540–
14,820
- Harbor seal,
15,660–30,780
- Transient killer
whale, 580–1,140
- Dall’s porpoise,
290–570
- Harbor porpoise,
290–570
• Mitigation Measures
applied to offset
impact, developed
in consultation with
NMFS

- Steller sea lions,
210–420
- CA sea lion, 5,460–
10,920
- Harbor seal,
11,340–22,680
- Transient killer
whale, 420–840
- Dall’s porpoise,
210–420
- Harbor porpoise,
210–420
• Mitigation Measures
applied to offset
impact, developed
in consultation with
NMFS

- Steller sea lions,
275–550
- CA sea lion, 7,150–
14,300
- Harbor seal,
14,850–29,700
- Transient killer
whale 550–1,100
- Dall’s porpoise,
275-550
- Harbor porpoise,
275–550
• Mitigation Measures
applied to offset
impact, developed
in consultation with
NMFS

- Steller sea lions,
200–400
- CA sea lion, 5,200–
10,400
- Harbor seal,
10,800–21,600
- Transient killer
whale, 400–800
- Dall’s porpoise,
200–400
- Harbor porpoise,
200–400
• Mitigation Measures
applied to offset
impact, developed
in consultation with
NMFS
• Same as
Alternative 1

• Behavioral
disturbance
exposures:

• Behavioral
disturbance
exposures:

• Behavioral
disturbance
exposures:

ALTERNATIVE 5

• Behavioral
disturbance
exposures:

ALTERNATIVE 4

• Behavioral
disturbance
exposures:

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

No
change

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Noise and Habitat
Mitigation Measures
applied to offset
impact
• Pile driving noise
impacts (210–420
days for underwater
noise; 226–436
days for airborne
noise) 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact
• Pile driving noise
impacts (275–550
days for underwater
noise; 286–561
days for airborne
noise) 1
• Noise and Habitat
Mitigation Measures
applied to offset
impact
• Same as
Alternative 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Pile driving noise
impacts (200–400
days for underwater
noise; 211–411
days for airborne
noise) 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• 6.6 acres of land
clearing

• BMPs and
Mitigation Measures
applied to minimize
and offset impacts

• Partial barrier to
juvenile salmon
migration

• Partial barrier to
juvenile salmon
migration

• Partial barrier to
juvenile salmon
migration

• Partial barrier to
juvenile salmon
migration

• Partial barrier to
juvenile salmon
migration

• Same as
Alternative 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Temporary
construction
impacts 29.4 acres

• Temporary
construction
impacts 25.9 acres

• Temporary
construction
impacts 25.9 acres

• Temporary
construction
impacts, 25.8 acres

• Temporary
construction
impacts, 25.8 acres

• Same as
Alternative 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Same as
Alternative 1

• Noise and Habitat
Mitigation Measures
applied to offset
impact

• Pile driving noise
impacts (135–175
days for underwater
noise; 146–186
days for airborne
noise) 1

• Pile driving noise
impacts (135–175
days)

• Pile driving noise
impacts (290–570
days)

• Pile driving noise
impacts (210–420
days)

• Pile driving noise
impacts (275–550
days)

• Pile driving noise
impacts (200–400
days)

• Pile driving noise
impacts (290–570
days for underwater
noise; 306–586
days for airborne
noise) 1

ALTERNATIVE 5

ALTERNATIVE 4

ALTERNATIVE 3

ALTERNATIVE 2

1. Airborne noise has greater duration due to time needed to drive upland (abutment) piles.

Geology and
Soils

Marine Birds

Marine Fish

RESOURCE AREA

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

No
change

No
change

No
change

NO
ACTION

Draft EIS
TRIDENT Support Facilities Explosives Handling Wharf

Wildlife

Wetlands

Vegetation

• Same as
Alternative 1

• 6.6 acres of habitat
cleared

• Revegetation of 5.8
acres

• Same as
Alternative 1

• Mitigation Measures
applied to offset
impact, developed
in consultation with
USACE
• Mitigation Measures
applied to offset
impact, developed
in consultation with
USACE

• Mitigation Measures
applied to offset
impact, developed
in consultation with
USACE
• Same as
Alternative 1

• 0.044 acre of
excavation/fill below
MHHW

• 0.044 acre of
excavation/fill below
MHHW

• 0.032 acre of
excavation/fill below
MHHW

• Same as
Alternative 1

• 0.18 acre of wetland
filled

• 0.18 acre of
wetland filled

• 0.18 acre of wetland
filled

• Revegetation of 5.8
acres

• Same as
Alternative 1

• 6.6 acres of
vegetation cleared

• Same as
Alternative 1

• Same as
Alternative 1

• Same as
Alternative 1

• BMPs applied to
minimize impacts

• BMPs applied to
minimize impacts

• BMPs applied to
minimize impacts

• BMPs applied to
minimize impacts
• Same as
Alternative 1

• 0.16 acre new
impervious surface
on land

• 0.20 acre new
impervious surface
on land

• 0.20 acre new
impervious surface
on land

• 0.16 acre new
impervious surface
on land

• Same as
Alternative 1

• 8.5 acres of new
impervious surface
over water

• 6.6 acres of new
impervious surface
over water

• Same as
Alternative 1

• 6.6 acres of new
impervious surface
over water

• 6.3 acres of new
impervious surface
over water

Surface Water
and
Groundwater

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 5

RESOURCE AREA

ALTERNATIVE 4

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

No
change

No
change

No
change

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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Cultural
Resources

Air Quality

RESOURCE AREA

• Construction
compliant with
national and state
standards
• BMPs applied to
minimize impacts

• Construction
compliant with
national and state
standards
• BMPs applied to
minimize impacts

• Construction
compliant with
national and state
standards
• BMPs applied to
minimize impacts
• Same as
Alternative 1

• Construction
compliant with
national and state
standards
• BMPs applied to
minimize impacts
• Same as
Alternative 1

• Construction
compliant with
national and state
standards

• BMPs applied to
minimize impacts

• Adverse effect to
historical resources
(existing EHW)
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• Mitigation Measures
developed in
consultation with
SHPO; applied to
offset impacts

• Potential
disturbance
archaeological
resources during
construction

• Area in attainment

• Area in attainment

• Area in attainment

• Area in attainment

• Area in attainment

• Same as
Alternative 1

• Temporary
construction
emissions would
not exceed
threshold for major
source
(42–44 months)

• Temporary
construction
emissions would
not exceed
threshold for major
source
(54–64 months)

• Temporary
construction
emissions would
not exceed
threshold for major
source
(42–29 months)

• Temporary
construction
emissions would
not exceed
threshold for major
source
(54–64 months)

• Temporary
construction
emissions would
not exceed
threshold for major
source
(42–48 months)

• Same as
Alternative 1

ALTERNATIVE 5

ALTERNATIVE 4

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

No
change

No
change

NO
ACTION

Draft EIS
TRIDENT Support Facilities Explosives Handling Wharf

American Indian
Traditional
Resources

Coastal and
Shoreline
Management

• No change to tribal
access to traditional
resources

RESOURCE AREA

• Loss and shading of
marine habitat,
benthic changes;
impacts to fish,
marine mammals,
and birds; adverse
impact to historical
integrity (visual
setting) of existing
EHW

• Localized,
temporary
construction
impacts to fish,
wildlife, and water
quality; erosion and
increased turbidity
and sedimentation;
localized, temporary
noise impacts to
adjacent
recreational areas

• In consultation with
affected tribes

• No significant
impacts to overall
quantity of available
tribal resources

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

• Same as
Alternative 1

• Same as
Alternative 1

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 3

ALTERNATIVE 2

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 4

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 5

No
change

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS

Chapter 2 — Description of Proposed Action and Alternatives  2–37

• New structure
compatible with
industrial
waterfront; adverse
impact to historical
integrity (visual
setting) of existing
EHW

• Same as
Alternative 1

• Same as
Alternative 1

• Temporary
disturbance of
existing visual
landscape during
construction

• Larger structure
than Alternative 1;
compatible with
industrial
waterfront; adverse
impact to historical
integrity (visual
setting) of existing
EHW

No
change

• Construction during
daylight only; Navy
to notify public prior
to construction;
Navy will request
U.S. Coast Guard
to issue notice to
mariners
• Construction during
daylight only; Navy
to notify public prior
to construction;
Navy will request
U.S. Coast Guard to
issue notice to
mariners

• Construction during
daylight only; Navy
to notify public prior
to construction;
Navy will request
U.S. Coast Guard to
issue notice to
mariners

• Construction during
daylight only; Navy
to notify public prior
to construction;
Navy will request
U.S. Coast Guard
to issue notice to
mariners

• Construction during
daylight only; Navy
to notify public prior
to construction;
Navy will request
U.S. Coast Guard
to issue notice to
mariners

• Temporary
disturbance of
existing visual
landscape during
construction

• Pile driving noise
disturbance to
residences along
Hood Canal and
recreation
(146–186 days)

• Pile driving noise
disturbance to
residences along
Hood Canal and
recreation
(306–586 days)

• Pile driving noise
disturbance to
residences along
Hood Canal and
recreation
(226–436 days)

• Pile driving noise
disturbance to
residences along
Hood Canal and
recreation
(286–561 days)

• Pile driving noise
disturbance to
residences along
Hood Canal and
recreation
(211–411 days)

Land Use and
Recreation

• Same as
Alternative 1

No
change

• Compatible with
base master plan

• Compatible with
base master plan

• Compatible with
base master plan

• Compatible with
base master plan

• Compatible with
base master plan

RESOURCE AREA

Aesthetics

NO
ACTION

ALTERNATIVE 5

ALTERNATIVE 4

ALTERNATIVE 3

ALTERNATIVE 2

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)
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Utilities and
Energy

Socioeconomics

RESOURCE AREA

• Energy
conservation
measures included

• Additional demand
for electricity, water,
sewer, and
telecommunications

• No
disproportionately
high and adverse
effects to
environmental
justice populations

• Local and
substantial
beneficial economic
impacts from
construction
activities

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

• Same as
Alternative 1

• Same as
Alternative 1

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 3

ALTERNATIVE 2

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 4

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 5

No
change

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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Transportation

RESOURCE AREA

ALTERNATIVE 5
• Increased vehicle
and marine vessel
traffic during
construction
(42–44 months)
• Minimal increased
long-term vehicle
traffic; 20 additional
employees
• Navy to issue notice
to mariners
• Barge trips
scheduled to avoid
commuting hours to
maximum extent

ALTERNATIVE 4
• Increased vehicle
and marine vessel
traffic during
construction
(54–64 months)
• Minimal increased
long-term vehicle
traffic; 20 additional
employees
• Navy to issue notice
to mariners
• Barge trips
scheduled to avoid
commuting hours to
maximum extent

ALTERNATIVE 3
• Increased vehicle
and marine vessel
traffic during
construction
(42–29 months)
• Minimal increased
long-term vehicle
traffic; 20 additional
employees
• Navy to issue notice
to mariners
• Barge trips
scheduled to avoid
commuting hours to
maximum extent

ALTERNATIVE 2
• Increased vehicle
and marine vessel
traffic during
construction
(54–64 months)
• Minimal increased
long-term vehicle
traffic; 20 additional
employees
• Navy to issue notice
to mariners
• Barge trips
scheduled to avoid
commuting hours to
maximum extent

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)

• Increased vehicle
and marine vessel
traffic during
construction
(42–48 months)

• Minimal increased
long-term vehicle
traffic; 20 additional
employees

• Navy to issue notice
to mariners

• Barge trips
scheduled to avoid
commuting hours to
maximum extent

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

No
change

NO
ACTION

Draft EIS
TRIDENT Support Facilities Explosives Handling Wharf

2–40  Chapter 2 — Description of Proposed Action and Alternatives

Public Health
and Safety

RESOURCE AREA

• Construction during
daylight only; Navy
to notify public prior
to construction

• Prepare/implement
Debris
Management Plan
and spill response
plan

• Comply with
existing facility
response and
prevention plans

• Short-term noise
impact to residential
and recreational
uses

• Potential for spills
(fuels or hazardous
materials)

• No environmental
health and safety
impacts on children

• No increased
danger or change
from current
operations.

ALTERNATIVE 1
(PREFERRED
ALTERNATIVE)
ALTERNATIVE 3
• Same as
Alternative 1

ALTERNATIVE 2
• Same as
Alternative 1

• Same as
Alternative 1

ALTERNATIVE 4

Table 2–2. Comparison of Environmental Impacts of Alternatives (continued)

• Same as
Alternative 1

ALTERNATIVE 5

No
change

NO
ACTION

TRIDENT Support Facilities Explosives Handling Wharf
Draft EIS
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ALTERNATIVE 2
AREA
361 sq ft
(0.008 acre)

8,689 sq ft
(0.20 acre)

17,859 sq ft
(0.41 acre)

255,249 sq ft
(5.9 acres)

8,015 sq ft
(0.18 acre)

65,340 sq ft
(1.5 acres)

361 sq ft
(0.008 acre)

8,654 sq ft
(0.20 acre)

17,859 sq ft
(0.41 acre)

255,249 sq ft
(5.9 acres)

8,015 sq ft
(0.18 acre)

65,340 sq ft
(1.5 acres)

Habitat displaced
by piles in
shallow water
(< 30 ft)

Habitat displaced
by piles in deep
water (> 30 ft)

Over-water area
(shading) in
shallow water

Over-water area
(shading) in deep
water

Partial shading in
shallow water

Partial shading in
deep water

FOR ALL
ALTERNATIVES)

ALTERNATIVE 1
AREA

IMPACT (RANGE
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67,910 sq ft
(1.6 acres)

19,470 sq ft
(0.45 acre)

256,076 sq ft
(5.9 acres)

32,880 sq ft
(0.75 acre)

8,533 sq ft
(0.20 acre)

642 sq ft
(0.015 acre)

ALTERNATIVE 3
AREA

67,910 sq ft
(1.6 acres)

19,470 sq ft
(0.45 acre)

256,076 sq ft
(5.9 acres)

32,880 sq ft
(0.75 acre)

8,568 sq ft
(0.20 acre)

525 sq ft
(0.015 acre)

ALTERNATIVE 4
AREA

82,800 sq ft
(1.9 acres)

18,160 sq ft
(0.42 acre)

337,000 sq ft
(7.7 acres)

34,000 sq ft
(0.78 acre)

2,292 sq ft
(0.05 acre)

1,068 sq ft
(0.025 acre)

ALTERNATIVE 5
AREA

Table 2–3. Mitigation for Impacts to Aquatic Habitat and Waters of the U.S.

Mitigation for loss of aquatic resources will be
provided in accordance with the Compensatory
Mitigation Rule. A final Mitigation Action Plan
demonstrating no net loss of aquatic resources
will be submitted prior to issuance of a USACE
permit.
Mitigation for loss of aquatic resources will be
provided in accordance with the Compensatory
Mitigation Rule. A final Mitigation Action Plan
demonstrating no net loss of aquatic resources
will be submitted prior to issuance of a USACE
permit.
Mitigation will be provided to compensate for
loss of habitat function and value. Final
mitigation will be determined in consultation
with USFWS and NMFS and included in the
final Mitigation Action Plan and Biological
Opinion.
Mitigation will be provided to compensate for
loss of habitat function and value. Final
mitigation will be determined in consultation
with USFWS and NMFS and included in the
final Mitigation Action Plan and Biological
Opinion.
Mitigation will be provided to compensate for
loss of habitat function and value. Final
mitigation will be determined in consultation
with USFWS and NMFS and included in the
final Mitigation Action Plan and Biological
Opinion.
Mitigation will be provided to compensate for
loss of habitat function and value. Final
mitigation will be determined in consultation
with USFWS and NMFS and included in the
final Mitigation Action Plan and Biological
Opinion.

ANTICIPATED MITIGATION

Draft EIS
TRIDENT Support Facilities Explosives Handling Wharf

351,763 sq ft
(8.1acres)

382,136 sq ft
(8.8 acres)

1,900 sq ft
(0.04 acre)

7,840 sq ft
(0.18 acre)

4,580 sq ft
(0.11 acre)

ALTERNATIVE 3
AREA

382,136 sq ft
(8.8 acres)

1,900 sq ft
(0.04 acre)

7,840 sq ft
(0.18 acre)

4,580 sq ft
(0.11 acre)

ALTERNATIVE 4
AREA

477,260 sq ft
(11 acres)

1,400 sq ft
(0.03 acre)

7,840 sq ft
(0.18 acre)

2,640 sq ft
(0.06 acre)

ALTERNATIVE 5
AREA

Mitigation for loss of aquatic resources will be
provided in accordance with the Compensatory
Mitigation Rule. A final Mitigation Action Plan
demonstrating no net loss of aquatic resources
will be submitted prior to issuance of a USACE
permit.
Mitigation for loss of aquatic resources will be
provided in accordance with the Compensatory
Mitigation Rule. A final Mitigation Action Plan
demonstrating no net loss of aquatic resources
will be submitted prior to issuance of a USACE
permit.

Mitigation will be included as a component of
the mitigation for aquatic resources.

ANTICIPATED MITIGATION

Note: Table shows the potential range of impacts considering all alternatives. Final mitigation requirements for the selected alternative would be
determined through the CWA and ESA permitting process. Total does not include areas for pile displacement or eelgrass shading, as these are
already included within the overwater shading area footprints.

351,763 sq ft
(8.1acres)

Total

7,840 sq ft
(0.18 acre)

7,840 sq ft
(0.18 acre)

1,400 sq ft
(0.03 acre)

2,640 sq ft
(0.06 acre)

2,640 sq ft
(0.06 acre)

1,400 sq ft
(0.03 acre)

ALTERNATIVE 2
AREA

ALTERNATIVE 1
AREA

Fill in waters of
the U.S.

Eelgrass shading
(Full shading
only)
Lost wetland

FOR ALL
ALTERNATIVES)

IMPACT (RANGE

Table 2–3. Mitigation for Impacts to Aquatic Habitat and Waters of the U.S. (continued)
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Draft EIS
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Draft EIS
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