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ABSTRACT:

This is a Supplement to the Draft Environmental Impact Statement (DEIS) for a second 
Explosives Handling Wharf (EHW-2) on Naval Base Kitsap (NBK) at Bangor that was released 
to the public on March 18, 2011.  A Notice of Availability (NOA) for this DEIS was published in 
the Federal Register on March 18, 2011 (76 FR 14968).  This Supplement has been prepared in 
accordance with the requirements of the National Environmental Policy Act of 1969.  The DEIS 
evaluated the potential environmental effects of construction and operation of the EHW-2.   

This Supplement includes analysis of new information that has become available since 
release of the DEIS:  (1) The DEIS analysis of noise impacts to the marbled murrelet, a species 
listed as federally threatened under the Endangered Species Act (ESA), was based on an 
underwater physical injury threshold of 180 dBpeak re 1μPa for any single impact hammer 
strike.  Concurrent with publication of the DEIS, the United States Fish and Wildlife Service 
(USFWS) proposed an interim criterion of 183 dB Sound Exposure Level (SEL) re 1μPa2-sec.  
The USFWS and the United States (U.S.) Department of the Navy (Navy) collaborated to form 
the Marbled Murrelet Science Panel to assist in development of a scientifically based injury 
criterion.  The USFWS accepted the panel’s recommendation and notified the Navy on August 5, 
2011, that the ESA Section 7 consultation on the EHW-2 would be based on this new criterion.  
This Supplement analyzes the impacts to the marbled murrelet for all alternatives, based on the 
new underwater noise injury criterion of 202 dB SEL re 1μPa2-sec cumulative of all impact 
hammer strikes in a 24-hour period.  (2) The DEIS analyzed the impacts of modifying or 
demolishing approximately 20 existing facilities and/or structures in proximity to the EHW-2 to 
comply with Department of Defense Explosives Safety Board (DDESB) and Naval Ordnance 
Safety and Security Activity (NOSSA) requirements to protect buildings located in the vicinity 
of explosives handling operations.  Since release of the DEIS, the Navy has developed additional 
information concerning four new facilities that would be constructed to replace five facilities to 
be demolished.  This Supplement analyzes the impacts from construction and operation of these 
new facilities.  (3) Since release of the DEIS, the Navy has continued to develop compensatory 



mitigation plans to offset the project’s unavoidable impacts to aquatic resources.  This 
Supplement presents additional information on mitigation. 

The Supplement to the DEIS will be distributed for a 45-day public review period.  
Comments received during the public review period, as well as all comments received on the 
DEIS, will be incorporated into the EHW-2 Final Environmental Impact Statement (FEIS).  The 
FEIS will be published and circulated for a 30-day wait period (no-action period).  Following the 
30-day wait period, the Navy will prepare a Record of Decision that will formally document the 
selected alternative. 
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EXECUTIVE SUMMARY 
INTRODUCTION

On March 18, 2011, the United States (U.S.) Department of the Navy (Navy) released to the 
public a Draft Environmental Impact Statement (DEIS) for construction and operation of a 
second Explosives Handling Wharf (EHW-2) at Naval Base Kitsap (NBK) at Bangor (Navy 
2011).  A Notice of Availability (NOA) for this DEIS was published in the Federal Register on 
March 18, 2011 (76 FR 14968).  The DEIS described the proposed action, purpose and need, 
alternatives considered, the existing environment, and environmental consequences (including 
short-term, long-term, and cumulative impacts) of construction and operation of the EHW-2.   

This Supplement includes analyses of new information that has become available since release 
of the DEIS:  (1) The DEIS analysis of noise impacts to the marbled murrelet, a species listed as 
federally threatened under the Endangered Species Act (ESA), was based on an underwater 
physical injury threshold of 180 dBpeak re 1μPa for any single impact hammer strike.  Since the 
release of the DEIS, the U.S. Fish and Wildlife Service (USFWS) has further refined the marbled 
murrelet injury threshold to 202 dB Sound Exposure Level (SEL) re 1�Pa2-sec cumulative of all 
impact hammer strikes within a 24-hour period.  (2) The DEIS analyzed the impacts of modifying 
or demolishing approximately 20 existing facilities and/or structures in proximity to the EHW-2 
to comply with Department of Defense Explosives Safety Board (DDESB) and Naval Ordnance 
Safety and Security Activity (NOSSA) requirements to protect buildings located in the vicinity 
of explosives handling operations.  Since release of the DEIS, the Navy has developed additional 
information concerning four new facilities that would be constructed to replace the five facilities 
to be demolished.  This Supplement analyzes the impacts from construction and operation of 
these new facilities and associated infrastructure.  (3) Since release of the DEIS, the Navy has 
continued to develop compensatory mitigation plans to offset the project’s unavoidable impacts 
to aquatic resources.  This Supplement presents additional information on mitigation.   

Based on new information since issuance of the DEIS, the Navy determined that preparation 
of a Supplement to the DEIS was appropriate.  The preparation and public release of this 
Supplement will allow the public an opportunity to review and comment on the new information 
presented regarding revised marbled murrelet injury analysis, construction and operation of new 
facilities, and proposed mitigation alternatives.  The DEIS is incorporated by reference into this 
Supplement.  For information on the overall EHW-2 project, the DEIS should be reviewed.   

The Supplement to the DEIS will be distributed for a 45-day public review period.  
Comments received during the public review period, as well as all comments received on the 
DEIS, will be incorporated into the EHW-2 Final Environmental Impact Statement (FEIS). 

MODIFICATION TO THE ANALYTICAL METHODOLOGY

The DEIS and the Supplement to the DEIS differ in the analytical methodology used to 
evaluate injury posed to the marbled murrelet from the underwater noise from impact pile 
driving.  The DEIS used an underwater physical injury threshold of 180 dBpeak re 1�Pa for any 
single impact hammer strike, which was the existing criterion established by the USFWS for 
assessing injurious effects on the marbled murrelet at the time of the development of the DEIS.  
Concurrent with the publication of the DEIS, the USFWS proposed revising the injury criterion 
to a dual metric of 206 dBpeak (re 1μPa) for any single impact hammer strike, and 183 dB SEL 
(re 1�Pa2-sec) cumulative of all impact pile strikes within a 24-hour period (USFWS 2011).  
There are few directly applicable scientific studies on the effects of underwater sound on 
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marbled murrelets, which resulted in substantial uncertainty regarding the proposed criteria 
revision.  Following the release of the DEIS in March 2011, the Navy continued working with 
the USFWS to define the appropriate criterion for assessing injury to the marbled murrelet.  The 
USFWS and Navy subsequently convened a Marbled Murrelet Science Panel comprised of 
researchers, biologists, and acousticians to develop scientifically supported interim criteria for 
evaluating the onset of injury to the marbled murrelet from underwater sounds resulting from 
impact pile driving.   

For the purposes of establishing the injury onset criteria, the panelists evaluated which types 
of injury may occur with the least amount of acoustic exposure.  The panelists developed criteria 
for two general forms of injury:  (1) auditory injury (generally damage to sensory hair cells of the 
ear), and (2) non-auditory injury (trauma to non-auditory body tissues/organs).  Based on 
guidance from USFWS, the panel defined the onset of auditory injury as the loss of hair cells due 
to impulsive acoustic overexposure.  Injuries associated with non-auditory injury (barotrauma) 
could include bruising, hemorrhaging, rupture of internal organs, and/or death.  Based on their 
review of the best available data, the panel recommended two thresholds for the onset of injury to 
marbled murrelets: (1) an auditory injury threshold of 202 dB SEL re 1�Pa2-sec cumulative of all 
impact hammer strikes within a 24-hour period, and (2) a non-auditory injury threshold of 208 dB 
SEL re 1 �Pa2-sec cumulative of all impact hammer strikes within a 24-hour period.  Since the 
underwater criterion for auditory injury was the lower of the two thresholds, this was the panel’s 
recommended interim criterion for assessing injurious impacts to the marbled murrelet from 
impact pile driving.  Subsequent to receiving the panel’s recommendations for revising the 
criteria, the USFWS accepted the recommendation and notified the Navy on August 5, 2011, that 
the ESA Section 7 consultation on the EHW-2 would be based on the new criterion. 

This Supplement to the DEIS analyzes potential for injury to marbled murrelets for each of 
the alternatives, based on the new injury threshold. 

SUMMARY OF MARBLED MURRELET IMPACTS

As a result of the USFWS’s recent refinement of the definition for the onset of injurious 
impacts to the marbled murrelet, the Navy provides additional information within this 
Supplement regarding the effects of the proposed action to the marbled murrelet.  The DEIS 
indicated that marbled murrelets could be injured within 735 feet (224 meters) of construction 
during impact pile driving activities.  Because the 735-foot distance shown in the DEIS was 
based on using a peak criterion, this distance did not vary depending on the cumulative number 
of pile strikes per day.  Since the revised criterion is cumulative, it is dependent upon the number 
of impact pile strikes each day; however, the number of impact pile strikes per day can vary 
depending on the construction schedule and site conditions.  As proposed in the DEIS, the most 
likely scenario would be 1,000 impact strikes per day; however, under a worst-case scenario, the 
maximum number of pile driving strikes would be up to 6,400 impact strikes per day.  Based on 
the revised cumulative injury criteria, the injury zone would vary between 53 feet (16 meters) for 
1,000 daily strikes to 181 feet (55 meters) for 6,400 daily strikes.   

Under the analysis in the DEIS and this Supplement, there would be no injury exposures to 
the marbled murrelet from impact pile driving.  The analysis of exposures to behavioral 
harassment due to pile driving, as presented in the DEIS, has not changed. 
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CONSTRUCTION AND OPERATION OF NEW FACILITIES

As discussed in the DEIS (Navy 2011), approximately 20 existing facilities and/or structures 
in proximity to the EHW-2 would be modified or demolished to comply with DDESB and 
NOSSA requirements to protect buildings located in the vicinity of explosives handling 
operations.  Four new facilities would be constructed to house the functions of the five buildings 
to be demolished.  Three buildings totaling 22,191 square feet would be at a single site in an 
existing industrial area of the Lower Base.  The buildings, paved and fenced storage areas, 
associated roads, parking, and sidewalks would cover approximately 2.6 acres and be 
constructed on an existing parking lot.  Parking and staging areas lost as a result of the new 
buildings would be replaced by enlarging existing parking lots in other industrial areas of the 
Lower Base.  The three new buildings and replacement parking spaces would be constructed in 
an upland area approximately 2.2 miles south of the existing EHW.  The fourth building, a pure 
water facility to provide treated water to submarines, would be relocated on the bank above the 
Bangor shoreline, at the landward end of the southern trestle to Delta Pier, approximately one 
mile south of the existing EHW.  The new facility would cover approximately 0.5 acre and 
would consist of a treatment building, an auxiliary water storage tank, liquid nitrogen storage 
tank, sewage tank and pump, loading aprons, parking areas, and a new water line between the 
facility and Delta Pier.  Two water line route alternatives are under consideration: one alternative 
would install the water line aboveground along a route parallel to the existing roadway and the 
other alternative would hang the new water line under the southern trestle of Delta Pier.  The 
Navy considered alternative sites for the three new buildings and pure water facility that are not 
carried forward in this analysis because they did not satisfy selection criteria.   

With implementation of construction best management practices (BMPs) and stormwater 
management, construction and operation impacts to geology, marine water quality, and surface 
water quality would not be significant.  The proposed facilities would not include in-water 
construction or operation, and no impacts to marine mammals, fish, or birds are anticipated.  The 
new facilities would be sited on existing developed or disturbed sites.  No significant impacts to 
wetlands, streams, native vegetation, or wildlife are anticipated from construction or operation of 
the new facilities and expanded parking area.  Noise due to construction activities would not 
exceed Washington Administrative Code (WAC) limitations at all sensitive receptor locations, 
including the closest such receptor, a residential area located 0.1 mile southwest of the site of the 
three relocated facilities.  No significant construction noise impacts are anticipated.  Due to the 
temporary nature of the emissions and the relatively small contribution to the overall air 
emissions inventory, construction emissions would not significantly impact air quality.  Noise 
and air emissions from operation of the three new buildings and the pure water facility would be 
the same as those produced by the existing facilities.  Noise and air emissions from the new 
facilities would not represent a significant change from existing conditions.  Two water line 
routes are under consideration: one route may adversely affect the historical characteristics of the 
Shelton-Bangor Railroad mainline that make it eligible for inclusion in the National Register of 
Historic Places (NRHP); the other route would have no impact on cultural resources.1  There 
would be no adverse impact to the contextual integrity of the NRHP-eligible Delta Pier, nor to 
access to tribal fishing areas or other traditional use areas.  No significant impacts to the coastal 
zone are anticipated because the new facilities would be located in upland areas, would be set 

                                                 
1 The determination of NRHP eligibility and effect on historic properties is subject to consultation with the 
Washington State Historic Preservation Officer (SHPO), tribes, and other interested parties under Section 106 of the 
National Historic Preservation Act (NHPA). 
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back from the shoreline to the maximum extent practicable when sited on banks above the 
shoreline, and would include measures to minimize impacts to marine water quality and other 
coastal resources from construction and operation of the new facilities.  The proposed facilities 
and replacement parking spaces would be consistent with the existing land use designations.  The 
proposed facilities would be visually consistent with existing land uses and would not be visible 
from any public viewpoints or tribal traditional use areas.  Existing utilities would be adequate to 
support all four of the new facilities, and utility upgrades would not be required. 

MITIGATION

The use of an In-Lieu Fee (ILF) Program remains the preferred compensatory mitigation for 
the unavoidable impacts to aquatic resources from the proposed action as described in the 
Mitigation Action Plan in the DEIS.  Since the release of the DEIS, further development of the 
ILF Program has occurred.  The Hood Canal Coordinating Council (HCCC) submitted a Final 
Draft Prospectus to the U.S. Army Corps of Engineers (USACE) and Washington Department of 
Ecology (Ecology) on July 29, 2011.  USACE and Ecology issued a joint public notice to initiate 
a 30-day public review period of the Draft Prospectus from August 24, 2011, to September 22, 
2011.  In addition to the preferred ILF compensatory mitigation strategy, the Navy is also 
considering compensatory mitigation alternatives in the event that the ILF Program is not 
approved in time to be incorporated into the USACE permit as the final mitigation action plan 
for the proposed action.  The Navy continues to review the feasibility, habitat values, and 
potential benefits of all mitigation alternatives.  The Supplement to the DEIS discusses the 
following compensatory mitigation alternatives: Dabob Bay Conservation and Washington State 
Parks Mitigation.  



TRIDENT Support Facilities Explosives Handling Wharf Supplement to the Draft EIS

Table of Contents  �  v

TABLE OF CONTENTS
1.0 INTRODUCTION ........................................................................................................................................ 1–1 

1.1 MODIFICATIONS TO THE ANALYTICAL METHODOLOGY .............................................................................. 1–1 
1.2 CONSTRUCTION AND OPERATION OF NEW FACILITIES ................................................................................. 1–2 
1.3 MITIGATION ................................................................................................................................................. 1–2 
1.4 SCOPE AND CONTENT OF THE SUPPLEMENT TO THE EHW-2 DEIS .............................................................. 1–3 

2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES .................................................... 2–1 

2.1 THREE NEW BUILDINGS ............................................................................................................................... 2–1 
2.2 PURE WATER FACILITY ............................................................................................................................... 2–1 
2.3 ALTERNATIVE RELOCATION SITES CONSIDERED BUT NOT CARRIED FORWARD .......................................... 2–2 

3.0 EXISTING ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES .................................... 3–1 

3.1 MODIFICATION TO THE MARBLED MURRELET ANALYTICAL METHODOLOGY .............................................. 3–1 
3.1.1 Revision of the Marbled Murrelet Underwater Injury Criteria ......................................................... 3–1 
3.1.2 Changes to the Underwater Injury Exposure Analysis from the DEIS ............................................. 3–2 

3.1.2.1 No-Action Alternative ................................................................................................................................... 3–5 
3.1.2.2 Alternative 1: Combined Trestle, Large Pile Wharf (Preferred Alternative) ................................................. 3–5 
3.1.2.3 Alternative 2: Combined Trestle, Conventional Pile Wharf .......................................................................... 3–7 
3.1.2.4 Alternative 3:  Separate Trestles, Large Pile Wharf ...................................................................................... 3–8 
3.1.2.5 Alternative 4:  Separate Trestles, Conventional Pile Wharf .......................................................................... 3–9 
3.1.2.6 Alternative 5: Combined Trestle, Floating Wharf ....................................................................................... 3–10 

3.1.3 Mitigation Measures and Regulatory Compliance ......................................................................... 3–11 
3.1.4 Summary of Impacts....................................................................................................................... 3–12 

3.2 CONSTRUCTION AND OPERATION OF NEW FACILITIES ............................................................................... 3–12 
3.2.1 Marine Environment ....................................................................................................................... 3–12 

3.2.1.1 Shoreline Geology ....................................................................................................................................... 3–13 
3.2.1.2 Shoreline Vegetation ................................................................................................................................... 3–13 
3.2.1.3 Marine Water Quality .................................................................................................................................. 3–13 
3.2.1.4 Marine Fish, Mammals, and Birds .............................................................................................................. 3–14 

3.2.2 Upland Environment ...................................................................................................................... 3–14 
3.2.2.1 Upland Geology .......................................................................................................................................... 3–14 
3.2.2.2 Surface Water .............................................................................................................................................. 3–14 
3.2.2.3 Wetlands ...................................................................................................................................................... 3–15 
3.2.2.4 Native Vegetation and Wildlife ................................................................................................................... 3–15 

3.2.3 Social Environment ........................................................................................................................ 3–16 
3.2.3.1 Noise ........................................................................................................................................................... 3–16 
3.2.3.2 Air Quality .................................................................................................................................................. 3–17 
3.2.3.3 Archaeological Resources ........................................................................................................................... 3–17 
3.2.3.4 Historic Resources ....................................................................................................................................... 3–18 
3.2.3.5 Coastal Zone................................................................................................................................................ 3–19 
3.2.3.6 Land Use ..................................................................................................................................................... 3–19 
3.2.3.7 Aesthetics .................................................................................................................................................... 3–19 
3.2.3.8 Utilities ........................................................................................................................................................ 3–20 

4.0 MITIGATION UPDATE ............................................................................................................................ 4–1 

4.1 SUMMARY OF IMPACTS REQUIRING COMPENSATORY MITIGATION ............................................................. 4–1 
4.2 IN-LIEU FEE PROGRAM DEVELOPMENT ....................................................................................................... 4–4 

4.2.1 ILF Program Goal and Objectives .................................................................................................... 4–4 
4.2.2 Hood Canal ILF Service Area .......................................................................................................... 4–5 

4.3 COMPENSATORY MITIGATION ALTERNATIVES DEVELOPMENT.................................................................... 4–7 
4.3.1 Dabob Bay Conservation .................................................................................................................. 4–7 

4.3.1.1 Mitigation Concept ........................................................................................................................................ 4–7 
4.3.1.2 Ecological Priorities ...................................................................................................................................... 4–8 

4.3.2 Washington State Parks Mitigation ................................................................................................ 4–10 
4.3.2.1 Mitigation Concept for Shine Tideland Restoration and Enhancement ....................................................... 4–10 
4.3.2.2 Mitigation Concept for Dosewallips Restoration and Enhancement ........................................................... 4–10 

4.4 COMPENSATORY MITIGATION ALTERNATIVE ANALYSIS AND SELECTION ................................................. 4–10 



Supplement to the Draft EIS TRIDENT Support Facilities Explosives Handling Wharf

vi �  Table of Contents 

5.0 REFERENCES AND LISTS .......................................................................................................................5–1 

5.1 DISTRIBUTION LIST ...................................................................................................................................... 5–1 
5.2 LITERATURE CITED ...................................................................................................................................... 5–6 
5.3 LIST OF PREPARERS AND REVIEWERS ........................................................................................................... 5–9 

LIST OF FIGURES

Figure 2–1. Site Alternatives for Three New Buildings ................................................................................... 2–3 
Figure 2–2. Three New Buildings .................................................................................................................... 2–4 
Figure 2–3. Site Alternatives for Pure Water Facility ...................................................................................... 2–5 
Figure 2–4. Pure Water Facility and Water Lines ............................................................................................ 2–6 
Figure 3–1. Representative View of Affected Areas for Marine Birds Due to Underwater Pile Driving 

Noise Based on Revised Injury Criterion ...................................................................................... 3–4 
Figure 4–1. Hood Canal ILF Program Service Area ........................................................................................ 4–6 
Figure 4–2. Intertidal and Subtidal Zones ........................................................................................................ 4–7 
Figure 4–3. Dabob Bay Natural Area Boundary and Conservation Goals ....................................................... 4–8 
Figure 4–4. Dabob Bay Habitat Overview ....................................................................................................... 4–9 
Figure 4–5. Shine Tidelands Concept ............................................................................................................. 4–11 
Figure 4–6. Dosewallips Concept ................................................................................................................... 4–12 

 
LIST OF TABLES

Table 3–1. Calculated Maximum Threshold Distance(s) and the Area Encompassed by the 
Underwater and Airborne Marbled Murrelet Noise Threshold(s) due to Pile Driving .................. 3–3 

Table 3–2. Alternative 1: Summary of Potential Exposures for the Marbled Murrelet over the course 
of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to Mid-
February) ....................................................................................................................................... 3–5 

Table 3–3. Alternative 2: Summary of Potential Exposures for the Marbled Murrelet over the course 
of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to Mid-
February) ....................................................................................................................................... 3–8 

Table 3–4. Alternative 3: Summary of Potential Exposures for the Marbled Murrelet over the course 
of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to Mid-
February) ....................................................................................................................................... 3–9 

Table 3–5. Alternative 4: Summary of Potential Exposures for the Marbled Murrelet over the course 
of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to Mid-
February) ..................................................................................................................................... 3–10 

Table 3–6. Alternative 5: Summary of Potential Exposures for the Marbled Murrelet over the course 
of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to Mid-
February) ..................................................................................................................................... 3–11 

Table 4–1. Mitigation for Impacts to Aquatic Habitat and Waters of the U.S. ............................................... 4–2 

 

 



TRIDENT Support Facilities Explosives Handling Wharf Supplement to the Draft EIS

List of Acronyms  �  vii

LIST OF ACRONYMS AND ABBREVIATIONS

BMP best management practice 
CFR Code of Federal Regulations 
CWA Clean Water Act 
dB re1μPa decibels referenced at 1 micropascal 
dB decibel 
dBA A-weighted decibel 
DDESB Department of Defense Explosives Safety Board 
DEIS draft environmental impact statement 
DNR Department of Natural Resources 
Ecology  Washington Department of Ecology 
EHW-2 second Explosives Handling Wharf 
EIS environmental impact statement 
ESA Endangered Species Act 
FEIS final environmental impact statement 
ft foot/feet 
ILF In-Lieu Fee 
IRT Interagency Review Team 
HCCC Hood Canal Coordinating Council 
JARPA Joint Aquatic Resources Permit Application 
m meter 
MLLW mean lower low water 
NAVFAC Naval Facilities Engineering Command Northwest 
Navy U.S. Department of the Navy 
NBK at Bangor Naval Base Kitsap at Bangor 
NEPA National Environmental Policy Act 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NAAQS National Ambient Air Quality Standards 
NOA Notice of Availability 
NOSSA Naval Ordnance Safety and Security Activity 
NPDES National Pollutant Discharge Elimination System 
NRHP National Register of Historic Places 
Pa Pascal 
PSCAA Puget Sound Clean Air Agency 
RMS root-mean-square 
SAIC Science Applications International Corporation 
SEL Sound Exposure Level 
sec second 
SHPO State Historic Preservation Officer 



Supplement to the Draft EIS TRIDENT Support Facilities Explosives Handling Wharf

viii �  List of Acronyms 

sq ft square feet 
sq km square kilometer 
sq mi square mile 
SSP Strategic Systems Programs 
TRIDENT TRIDENT Fleet Ballistic Missile 
TTS temporary threshold shift 
U.S. United States 
USACE U.S. Army Corps of Engineers 
USFWS U.S. Fish and Wildlife Service 
WAC Washington Administrative Code 
WRIA Water Resource Inventory Area 
WSDOT Washington State Department of Transportation 
ZOI zone of influence 
 



 

 

CHAPTER 1
INTRODUCTION 

 
 

TABLE OF CONTENTS
 

1.0 INTRODUCTION ........................................................................................................................................ 1–1 

1.1 MODIFICATIONS TO THE ANALYTICAL METHODOLOGY .............................................................................. 1–1 
1.2 CONSTRUCTION AND OPERATION OF NEW FACILITIES ................................................................................. 1–2 
1.3 MITIGATION ................................................................................................................................................. 1–2 
1.4 SCOPE AND CONTENT OF THE SUPPLEMENT TO THE EHW-2 DEIS .............................................................. 1–3 
 
 





TRIDENT Support Facilities Explosives Handling Wharf Supplement to the Draft EIS

Chapter 1 — Introduction  �  1–1

1.0 INTRODUCTION

On March 18, 2011, the United States (U.S.) Department of the Navy (Navy) released to the 
public a Draft Environmental Impact Statement (DEIS) for construction and operation of a 
second Explosives Handling Wharf (EHW-2) on Naval Base Kitsap (NBK) at Bangor (Navy 
2011).  A Notice of Availability (NOA) for this DEIS was published in the Federal Register on 
March 18, 2011 (76 FR 14968).  The DEIS described the proposed action, purpose and need, 
alternatives considered, the existing environment, and environmental consequences (including 
short-term, long-term, and cumulative impacts) of construction and operation of the EHW-2.   

The DEIS analysis of noise impacts to the marbled murrelet, a species listed as federally 
threatened under the Endangered Species Act (ESA), was based on an underwater physical injury 
threshold of 180 dBpeak re 1μPa for any single impact hammer strike.  Concurrent with 
publication of the DEIS, the U.S. Fish and Wildlife Service (USFWS) proposed an interim 
criterion of 183 dB Sound Exposure Level (SEL) re 1μPa2-sec.  The USFWS and the Navy 
collaborated to form the Marbled Murrelet Science Panel to assist in development of a 
scientifically based injury criterion.  The USFWS accepted the panel’s recommendation and 
notified the Navy on August 5, 2011, that the ESA Section 7 consultation on the EHW-2 would 
be based on this new criterion.  This Supplement analyzes the impacts to the marbled murrelet for 
all alternatives, based on the new underwater noise injury criterion of 202 dB SEL re 1μPa2-sec 
cumulative of all impact hammer strikes in a 24-hour period. 

The DEIS analyzed the impacts of modifying or demolishing approximately 20 existing 
facilities and/or structures in proximity to the EHW-2 to comply with Department of Defense 
Explosives Safety Board (DDESB) and Naval Ordnance Safety and Security Activity (NOSSA) 
requirements to protect buildings located in the vicinity of explosives handling operations.  Since 
release of the DEIS, the Navy has developed additional information concerning four new 
facilities that would be constructed to replace the five facilities to be demolished.  This 
Supplement analyzes the impacts from construction and operation of these new facilities and 
associated infrastructure. 

Since release of the DEIS, the Navy has continued to develop mitigation plans to offset the 
project’s unavoidable impacts to aquatic resources.  This Supplement presents additional 
mitigation information. 

Based on new information since issuance of the DEIS, the Navy determined that preparation 
of a Supplement to the DEIS was appropriate.  The preparation and public release of this 
Supplement will allow the public an opportunity to review and comment on the new information 
presented regarding revised marbled murrelet injury analysis, construction and operation of new 
facilities, and proposed mitigation alternatives.  The DEIS is incorporated by reference into this 
Supplement.  For information on the overall EHW-2 project, the DEIS should be reviewed.   

The Supplement to the DEIS will be distributed for a 45-day public review period.  
Comments received during the public review period, as well as all comments received on the 
DEIS, will be incorporated into the EHW-2 Final Environmental Impact Statement (EIS). 

1.1 MODIFICATIONS TO THE ANALYTICAL METHODOLOGY

The DEIS and the Supplement to the DEIS differ in the analytical methodology used to 
evaluate noise-related injury posed to the marbled murrelet from impact pile driving.  As 
described in DEIS Section 3.10.2.1.1.5, the previous analysis relied on assessing physical injury 
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from noise that may occur at or above 180 dBpeak re 1μPa for any single impact hammer strike.  
Following release of the DEIS in March 2011, the Navy continued working with the USFWS to 
define the appropriate criterion for assessing injury to the marbled murrelet.  The USFWS and 
Navy subsequently convened an expert scientific panel composed of technical experts and 
scientists affiliated with federal agencies, academia, and consulting firms to develop interim 
criteria for evaluating the onset of injury to the marbled murrelet from underwater sounds 
resulting from impact pile driving.  The panel recommended two thresholds for the onset of 
injury to marbled murrelets:  (1) auditory injury threshold of 202 dB SEL re 1μPa2-sec 
cumulative of all impact hammer strikes within a 24-hour period and (2) non-auditory injury 
threshold of 208 dB SEL re 1μPa2-sec cumulative of all impact hammer strikes within a 24-hour 
period.  Since the underwater criterion for auditory injury was the lower of the two thresholds, 
this has been established as the interim criterion for assessing injurious impacts to the marbled 
murrelet from impact pile driving.  This Supplement to the DEIS analyzes potential for injury to 
marbled murrelets for each of the alternatives, based on the new underwater injury threshold. 

1.2 CONSTRUCTION AND OPERATION OF NEW FACILITIES

As discussed in the DEIS (Navy 2011), approximately 20 existing facilities and/or structures 
in proximity to the EHW-2 would be modified or demolished to comply with DDESB and 
NOSSA requirements to protect buildings located in the vicinity of explosives handling 
operations.  Four new facilities (three buildings and a pure water facility) would be constructed 
and operated to house the functions of the five buildings to be demolished.  Three buildings 
totaling 22,191 square feet would be at a single site in an existing industrial area of the Lower 
Base.  The three new buildings, paved and fenced storage areas, associated roads, parking, and 
sidewalks would cover 2.6 acres and be constructed on an existing parking lot.  Individual 
parking spaces lost as a result of the new buildings would be replaced by expanding existing 
parking lots in other industrial areas of the Lower Base.  The three new buildings and 
replacement parking spaces would be constructed in an upland area approximately 2.2 miles 
south of the existing EHW.   

The fourth building, a pure water facility, would be constructed and operated along the 
Bangor shoreline adjacent to Delta Pier, south of the existing EHW.  The new facility would 
cover approximately 0.5 acre.   

1.3 MITIGATION

The use of an In-Lieu Fee (ILF) Program remains the preferred compensatory mitigation for 
the unavoidable impacts to aquatic resources from the proposed action as described in the 
Mitigation Action Plan in the DEIS.  Since the release of the DEIS, further development of the 
ILF Program has occurred.  The Hood Canal Coordinating Council (HCCC) submitted a Final 
Draft Prospectus to the U.S. Army Corps of Engineers (USACE) and Washington Department of 
Ecology (Ecology) on July 29, 2011.  USACE and Ecology issued a joint public notice to initiate 
a 30-day public review period of the Draft Prospectus from August 24, 2011, to September 22, 
2011.  In addition to the preferred ILF compensatory mitigation strategy, the Navy is also 
considering compensatory mitigation alternatives in the event that the ILF Program is not 
approved in time to be incorporated into the USACE permit as the final mitigation action plan 
for the proposed action.  The Navy continues to review the feasibility, habitat values, and 
potential benefits of all mitigation alternatives.  The Supplement to the DEIS discusses the 
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following compensatory mitigation alternatives: Dabob Bay Conservation and Washington State 
Parks Mitigation.  

1.4 SCOPE AND CONTENT OF THE SUPPLEMENT TO THE EHW-2 DEIS
This Supplement to the DEIS includes analysis of the following new information that has 

become available since release of the DEIS: the analysis of potential for injury exposures to the 
marbled murrelet resulting from pile driving noise, environmental impacts resulting from 
construction and operation of new facilities, and proposed mitigation.   

Chapter 2.0 of this Supplement describes the proposed new facilities.  Chapter 3.0 describes 
the basis for the new marbled murrelet injury threshold, the potential noise injury exposures for 
each alternative, and the environmental impacts resulting from construction and operation of new 
facilities.  Chapter 4.0 discusses additional mitigation information developed since release of the 
DEIS. 
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2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

Since the release of the March 2011 DEIS for construction and operation of a second EHW on 
NBK at Bangor (Navy 2011), the Proposed Action has undergone several changes.  This chapter 
describes the construction and operation of three new buildings and a pure water facility to 
replace facilities to be demolished and relocated to comply with safety requirements.  At the time 
the DEIS was published, the Navy had not determined the location of the three new buildings 
and did not anticipate demolition of the existing pure water facility.  Based on further analysis, 
the Navy evaluated and selected a preferred site for the new buildings and determined that it was 
not financially feasible to harden the existing pure water facility in its current location.  The new 
facilities would be the same for all action alternatives presented in the DEIS.  The No-Action 
Alternative would be the same as presented in the DEIS.  For information on the facilities to be 
demolished and the No-Action Alternative, refer to Chapter 2.0 of the DEIS. 

2.1 THREE NEW BUILDINGS

Three new buildings totaling 22,191 square feet would be constructed to house the functions 
of buildings 7053, 7064, 7068 and 7408, which would be demolished.  These buildings are 
further described in Table 3.18–3 in the DEIS.  Two of the buildings would house industrial 
functions, and one building would be administrative.  The industrial buildings would likely be 
pre-engineered metal buildings.  The administrative building would likely be constructed on site 
using typical materials.  The buildings would be at a single site in an existing industrial area of 
the Lower Base (Figure 2–1).  The buildings, paved and fenced storage areas, associated roads, 
parking, and sidewalks would cover 2.6 acres and be constructed on an existing parking lot 
(Figure 2–2).  Parking and staging areas lost as a result of the new facilities would be replaced by 
expanding (adding additional paved area to) existing parking lots in other industrial areas of the 
Lower Base (Figure 2–1).  Construction equipment storage and staging would occur on existing 
pavement within the construction site limits.  Construction is anticipated to take one year.  After 
construction, the three new buildings would be used for offices, storage, a rigging shop, and a 
refit support facility currently located in buildings 7053, 7064, 7068, and 7408.  After 
construction, existing stormwater systems at the sites would be upgraded in accordance with an 
NPDES permit.   

2.2 PURE WATER FACILITY

A new pure water facility would be constructed along the Bangor shoreline to replace 
Building 7604, which would be demolished.  The pure water facility is needed to provide treated 
water to the submarines.  The new facility would be located at the landward end of the southern 
trestle to Delta Pier, about a mile south of the existing EHW (Figure 2–3).  The new facility 
would cover approximately 0.5 acre and would consist of a treatment building (50 by 64 feet), an 
auxiliary water storage tank (footing 9 by 20 feet), liquid nitrogen storage tank (footing 10 by 28 
feet), sewage tank and pump, loading aprons and parking areas (70 by 58 feet), and a new water 
line between the facility and Delta Pier.   

Two water line routes for the pure water facility are being considered (Figure 2–4).  Water 
line route 1 would be constructed parallel to the existing roadway and railroad bed from the new 
pure water facility to the northern trestle of Delta Pier, approximately 1,200 feet long.  The water 
line would be installed above ground.  Water line route 2 would be installed above ground from 
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the pure water facility to the southern trestle of Delta Pier, where it would be hung under the 
trestle and pier at an elevation approximately 9 feet above the high tide line. 

Wastewater from the new pure water facility would be the same as from the existing facility 
and would be discharged to the base wastewater (sanitary) system.  Stormwater from the facility 
site would be discharged to the existing stormwater system, which is treated prior to discharge to 
Hood Canal.  All wastewater connections would be constructed in existing disturbed areas.  The 
transfer of pure water to submarines at Delta Pier would remain unchanged.   

Construction equipment storage and staging would occur on existing pavement within the 
construction site limits (Figure 2–4).  Construction is anticipated to take one year. 

2.3 ALTERNATIVE RELOCATION SITES CONSIDERED BUT NOT CARRIED FORWARD

The Navy considered alternative sites for the three new buildings and pure water facility that 
are not carried forward in this analysis.  Selection criteria included: 

� Size of the site location, 

� Existing land use, 

� Proximity to existing operations, 

� Environmental impacts, 

� Compliance with DDESB and NOSSA requirements, 

� Controlled area access requirements, 

� Proximity to existing utilities, and 

� Constructability.   

Three New Buildings.  Two additional sites for the three new buildings were considered.  
Alternative site A is a disturbed site approximately 4,000 feet southeast of the existing EHW 
(Figure 2–1).  This site would not comply with DDESB and NOSSA requirements and was not 
considered further.  Alternative site B is a forested and sloped site adjacent to existing structures 
(Figure 2–1).  This site was eliminated from further consideration because construction would 
result in greater environmental impacts than the preferred site, due to removal of existing forest 
and significant earthwork required to create a level building site.   

Pure Water Facility.  Two additional sites for the pure water facility were considered.  
Alternative site A is immediately south of the existing pure water facility, along the railroad bed 
(Figure 2–3).  This site would have greater environmental impacts due to its narrow 
configuration in close proximity to the shoreline bank.  Any new facilities in this location could 
require shoreline armoring or other alteration to the shoreline to ensure stability of the shoreline 
bank.  Therefore, this site was not considered further.  Alternative site B is approximately 900 
feet inland from the shoreline (Figure 2–3).  This site was eliminated from further consideration 
because it would not be compatible with controlled area access requirements, due to the 
waterfront security fence and gate system.   
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Figure 2–1. Site Alternatives for Three New Buildings 
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Figure 2–2. Three New Buildings 

 
Figure 2–2.  Three New Buildings 
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Figure 2–3. Site Alternatives for Pure Water Facility 
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Figure 2–4. Pure Water Facility and Water Lines 
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3.0 EXISTING ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

The affected environment is unchanged from that presented in the March 2011 DEIS (Navy 
2011). 

3.1 MODIFICATION TO THE MARBLED MURRELET ANALYTICAL METHODOLOGY

Since the release of the March 2011 DEIS for construction and operation of the EHW-2 on 
NBK at Bangor (Navy 2011), the analytical methodology for assessing the potential for injurious 
impacts to the marbled murrelet from impact pile driving has undergone several changes.  Most 
notably, the USFWS has recently refined the definition for the onset of injurious impacts to the 
marbled murrelet, and the USFWS has revised the criterion level and metric used to assess 
injurious impacts that may occur to the marbled murrelet from impact pile driving.  This section 
describes the resultant modifications to the analytical methodology based on the new underwater 
noise injury criterion of 202 dB SEL re 1μPa2-sec cumulative of all impact hammer strikes in a 
24-hour period and includes the Navy’s revised assessment of the impacts of the construction and 
operation of the EHW-2 facility on the marbled murrelet. 

3.1.1 Revision of the Marbled Murrelet Underwater Injury Criteria 
Background. A Marbled Murrelet Science Panel for Marbled Murrelet Injury Threshold was 

held from July 27–29, 2011, at the offices of the USFWS in Lacey, Washington.  The panelists 
consisted of technical experts and scientists affiliated with federal agencies, academia, and 
consulting firms who have expertise in underwater acoustics (including pile driving acoustics); 
the impacts of sound on fish, marine mammals, and terrestrial and marine birds; and the life 
history and demography (statistical study of the population and distribution) of the marbled 
murrelet.

The Marbled Murrelet Science Panel was convened in response to a proposal by the USFWS 
to revise the existing underwater criteria for assessing injurious impacts to the marbled murrelet 
from impact pile driving (Teachout 2011).  The USFWS proposed changing the criterion from 
180 dBpeak re 1μPa for any single impact hammer strike to dual criteria of: (1) 206 dBpeak re 
1μPa for any single impact hammer strike and (2) 183 dB SEL re 1μPa2-sec cumulative of all 
impact hammer strikes within a 24-hour period.  The Navy had concerns regarding the 
underlying science that the USFWS used to develop the proposed criteria.  Through consultation, 
both agencies agreed to convene a panel to assist in determining the most appropriate criteria.  

Scope of the Marbled Murrelet Science Panel. The scope of issues that the panel examined 
was limited to data relevant for establishing criteria level(s) at which the onset of injurious 
effects would occur for the marbled murrelet.  Other topics such as the sound pressure levels at 
which sub-injurious or behavioral effects may occur, mitigation or minimization strategies, and 
marbled murrelet monitoring protocols were beyond the scope of issues under consideration.  
The USFWS and the Navy both acknowledge that these issues are also important and could 
warrant future discussion.  However, prior to the convening of the panel, it was jointly decided 
by the agencies to place priority on establishing a scientifically supported criterion level for 
assessing injurious impacts. 

Final Recommendation of the Marbled Murrelet Science Panel. A technical report 
documenting the presentations, discussions, and recommendations (USFWS/Navy 2011) is 
available at https://www.nbkeis.com/ehw/.  
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The technical report recommended an underwater auditory injury criterion of 202 dB SEL re 
1μPa2-sec cumulative of all impact pile driving strikes within a 24-hour period.  After an in-house 
review of the criterion recommendation by the Washington USFWS Office, the panel’s 
recommendation was formally accepted and has been established as the interim criterion for 
assessing injurious effects from impact pile driving to the marbled murrelet. 

3.1.2 Changes to the Underwater Injury Exposure Analysis from the DEIS 
Modeling of the Underwater Injury and Behavioral Disturbance Thresholds.  Sound 

attenuation modeling for pile driving for the EHW-2 project is described in detail in Section 
3.4.2.1 of the DEIS.  Up to three vibratory drivers could be operated concurrently with one impact 
hammer.  During impact pile driving, a bubble curtain or other sound attenuating device assumed 
to achieve a 10 dB reduction in sound pressure levels would be utilized.  Underwater noise source 
levels used for the calculations were: 185 dBRMS re 1�Pa or a single strike SEL of 175 dB SEL re 
1�Pa2-sec at 33 feet for the impact hammer with a noise attenuator, and 180 dBRMS re 1�Pa at 33 
feet for each vibratory driver.  These values are based on a 60-inch hollow steel pile. 

The underwater injury criterion for the marbled murrelet only applies to impact pile driving, 
as described in Section 3.4.2.1.1.2 of the DEIS; therefore, the Navy’s noise exposure modeling 
only used source level data for a single impact pile driving rig to predict the distance to the injury 
threshold.  The distance to the injury criterion is dependent upon the number of strikes of the 
impact hammer that are carried out within a 24-hour period.  Based on aspects of the proposed 
action previously discussed in Section 2.2.1 of the DEIS, two pile driving scenarios are possible 
during construction.  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.  Therefore, the likely 
scenario would require up to 1,000 impact strikes per day.  A less likely, but possible, scenario 
assumes driving three piles full length (up to 2,000 strikes per pile) and proofing an additional 
two piles, at 200 strikes each, with an impact hammer.  This worst-case scenario would result in 
up to 6,400 impact strikes per day.  In order to be conservative, the Navy carried out the noise 
exposure analysis assuming that all pile driving days could require the maximum number of pile 
driving strikes (e.g., 6,400) per day.  In order to calculate the distance to the underwater injury 
criterion (202 dB SEL re 1μPa2-sec), the cumulative SEL value for the Navy’s proposed action 
would need to be derived.  The calculation of the SEL cumulative acoustic energy for all strikes 
completed during a pile driving day was determined using the following formula:  

Cumulative SEL = Single Strike SEL + 10 *Log10 (Number of strikes) 
Using this approach and the 202 dB SEL re 1μPa2-sec criterion, construction of the EHW-2 

would likely result in noise-related injury to marine birds within 181 feet (55 meters) from the 
centroid of the impact pile-driving rig, assuming a properly functioning bubble curtain or other 
noise attenuating device is utilized.  The distance to and the area encompassed by the injury 
threshold is shown in Table 3–1 (this table replaces Table 3.10–4 in the DEIS).  Since the 
cumulative SEL formula takes into account all impact pile strikes within a 24-hour period, the 
area depicted in Table 3–1 is the size of the injury zone as it has increased to its maximum extent 
through the course of the pile driving day.  As a result, during the early portion of the 
construction day, the injury zone would be smaller and would only gradually increase out to a 
distance of 55 meters after all strikes have been completed.   
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Table 3–1. Calculated Maximum Threshold Distance(s) and the Area Encompassed by the 
Underwater and Airborne Marbled Murrelet Noise Threshold(s) due to Pile Driving 

 UNDERWATER NOISE AIRBORNE NOISE

Injury 
202  dB SEL1

Disturbance 
150 dBRMS1

Injury
92 dBA2

Distance to 
Threshold 3 

181 feet  
(55 m) 

11,024 feet  
(3,360 m) 

256 feet 
(78 m) over water  

69 feet 
(21 m) 

over land 

Area Encompassed 
by Threshold 

0.0037 sq mi 
(0.0095 sq km) 

5.5 sq mi 
(14.2 sq km) 

0.008 sq mi  
(0.021 sq km) 

over water 

0.00027 sq mi 
(0.0007 sq km) over land 

1. A bubble curtain or other sound attenuating device assumed to achieve a 10 dB reduction in sound 
pressure levels is used during all impact pile driving.  Sound pressure levels used for the 
underwater calculations were: 175 dB SEL re 1 �Pa2-sec or 185 dBRMS re 1 �Pa at 33 feet for the 
impact hammer with a noise attenuator, and 180 dBRMS re 1 �Pa for each vibratory driver. These 
values are based on a 60-inch hollow steel pile. 

2.  Overwater airborne sound pressure levels used for calculations were 105 dBA re 20 �Pa at 50 feet 
for the impact hammer and 95 dBA re 20 �Pa at 50 feet for the vibratory drivers.  Over vegetated 
land, airborne sound pressure levels are reduced by 10 dB. Therefore, the values over vegetated 
land for calculations were 95 dBA re 20 μPa at 50 feet for the impact rig, and 85 dBA re 20μPa at 
50 feet for the vibratory drivers. 

3. The distance to the threshold for the underwater injury criterion was calculated by only considering 
the contribution of the impact hammer. The distance to the threshold for the underwater 
disturbance and airborne injury criterion were calculated based on the concurrent operation of three 
vibratory drivers and one impact driver.

A representative depiction of the areas that may be affected by above-threshold noise levels 
based on the maximum size of the injury zone, and the positioning of the impact rig at different 
locations within the footprint of the EHW-2 facility, are shown in Figure 3–1 (this figure 
replaces Figure 3.10–1 in the DEIS).  Other areas could experience above-threshold noise if the 
pile driving rig occurs at other locations along the EHW-2 structure.  Marbled murrelets (and 
other diving birds) could be injured if they are diving during impact pile driving and are exposed 
to underwater impact pile driving noise within these distances/areas. 

The underwater disturbance guidance threshold (150 dBRMS re 1μPa) established by the 
USFWS for behavioral disturbance of the marbled murrelet applies to both impact and vibratory 
pile driving.  As a result, the most conservative approach to predicting potential disturbance that 
may result from pile driving associated with EHW-2 construction is to consider the cumulative 
effect of all sources (i.e., one impact rig and three vibratory rigs) operating concurrently.  Sound 
attenuation modeling for the combined effects of multiple pile driving sources for the EHW-2 
project is described in detail in Section 3.4.2.1 of the DEIS.  The noise exposure analysis 
conducted in the DEIS for predicting the distance to the disturbance guidance threshold has not 
been altered in this supplement to the DEIS.  However, the change in the injury criterion by the 
USFWS has resulted in a reduction in the potential size of the injury zone from EHW-2 
construction.  As a result, the area over which disturbance effects may occur has increased 
slightly.  The distance to and the area encompassed by the disturbance guidance threshold is 
shown in Table 3–1. 
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Figure 3–1. Representative View of Affected Areas for Marine Birds 
Due to Underwater Pile Driving Noise Based on Revised Injury Criterion 
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3.1.2.1 No-Action Alternative 
There are no changes to the existing analysis conducted in the DEIS for the No-Action 

Alternative in this Supplement.  Under the No-Action Alternative, the EHW-2 would not be 
built.  Operations would continue at the existing EHW.  However, 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 on NBK at 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. 

3.1.2.2 Alternative 1: Combined Trestle, Large Pile Wharf (Preferred Alternative) 

3.1.2.2.1 CONSTRUCTION

Calculation of Exposure of Marbled Murrelets to Noise Impacts.  There are no changes to 
the existing exposure calculation process originally described in the DEIS in Section 3.10.2.1.1.7.  
However, the revision of the underwater injury criterion has resulted in differences in the area(s) 
of the injury and disturbance zones.  As a result, these new areas are used to derive the exposure 
numbers for the marbled murrelet, which are presented in Table 3–2 of this Supplement.  This 
table replaces Table 3.10–5 of the DEIS.  

Table 3–2. Alternative 1: Summary of Potential Exposures for the Marbled Murrelet over 
the course of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to 
Mid-February)

SEASON

DENSITY OF 
MARBLED 

MURRELETS
(SQ MI)

UNDERWATER1 AIRBORNE

Injury Threshold  
(202 dB SEL) 

Disturbance Threshold2

(150 dBRMS)
Injury 

Threshold3

(92 dBA) 
July 16 –  
October 31 4.2 0 2,300 – 4,600 0 

November 1 – 
February 15 7.7 0 4,200 – 8,400 0 

Total Exposures 0 6,500 – 13,000 0 

Source: USFWS 2010 
1. The underwater exposure calculations assumed that 100% of the in-air densities were available 

below the surface to be exposed to underwater sound. 
2. An example of the noise exposure calculation is as follows: During the period July 16 through October 

31, density (4.2 murrelets per square mile)*Zone of Influence (ZOI) for behavioral disturbance (5.5 
square miles) results in a daily abundance of 23 murrelets in the ZOI.  Multiplied by half of the total 
pile driving days (100–200 days), a range of 2,300–4,600 exposures due to behavioral disturbance is 
estimated for marbled murrelets during this time period. 

3. Airborne exposure calculations were made using a total of 211 – 411 pile driving days, since an 
additional 11 days of pile driving will occur for abutment construction above the mean lower low water 
(MLLW) mark. 

Injury exposure is not expected due to underwater impact pile driving (determined by the 
202 dB SEL injury zone) because the product of density times the ZOI is less than 0.5 (Table  
3–2).  Similarly, no airborne injury exposures are expected (Table 3–2).  In addition, all pile 
driving would cease prior to marbled murrelets entering the injury zones for either airborne or 
underwater pile driving, as described for mitigation measures in Section 3.1.3 of this Supplement 
(Section 3.10.2.7 of the original DEIS). 
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Effects on the Marbled Murrelet.  The effects on the marbled murrelet from exposures to 
underwater sounds associated with impact pile driving during EHW-2 construction are consistent 
with that previously discussed in Sections 3.10.2.1.1.5 and 3.10.2.1.1.7 of the DEIS.  However, 
the USFWS’s recent refinement of the definition for the onset of injurious impacts to the 
marbled murrelet allows for some additional clarification of the effects that may constitute harm 
versus harassment as defined by the ESA.2  

Based on guidance from the USFWS, the panel defined the onset of auditory injury as the 
loss of auditory hair cells due to impulsive acoustic overexposure.  It should be noted that 
auditory hair cells of birds are capable of regeneration (Niemiec et al. 1994; Dooling et al. 1998; 
Ryals et al. 1999; Saunders 2010).  However, depending on the level of damage, regenerated hair 
cells may not develop or function identically to the original hair cell, and not all regenerated hair 
cells take root permanently.  As a result, exposures to sound that meet the criterion established 
for the onset of auditory injury (202 dB SEL re 1μPa2-sec) would qualify as harm under the 
ESA.  As indicated in Table 3–2, the Navy does not predict that construction of the EHW-2 
would result in any acoustic exposures that would cause injury to or harm the marbled murrelet. 

The onset of auditory injury in the marbled murrelet (i.e., auditory hair cell loss) 
corresponded to large amounts of auditory threshold shifts approximately 40 dB) based upon the 
literature (Dooling and Saunders 1974; Saunders and Dooling 1974; Dooling 1980; Ryals et al. 
1999). Therefore, low levels of auditory threshold shift (if short-term and at levels allowing for 
full recovery) would not cause injury or harm to the marbled murrelet.  Low levels of auditory 
threshold shift, typically termed temporary threshold shift (TTS), can be described using the 
analogy of a rock concert.  Typically, after the presentation of a loud sound (i.e., rock concert) 
the auditory system can become fatigued, resulting in a temporary reduction in our sensitivity to 
hear sounds within certain frequencies.  This phenomenon can last from several minutes to up to 
a few days depending on the intensity and duration of the exposure.  Because the effects are 
temporary, fully recoverable, and do not result in any physiological damage to the auditory 
system, they are not considered injurious.  Empirical data are not available from which an SEL 
criterion could be established that would correlate to exposures that result in the onset of TTS.  
However, these types of exposures would likely occur at an SEL level relatively close (within 
15 dB) to that established for the onset of injury, based on marine mammal studies (Southall et 
al. 2007).  

A temporary shift in an animal’s hearing sensitivities could result in an increased effort for 
them to discern certain sounds or cues within their surroundings, temporarily mask some aspects 
of communication, or cause them to rely more heavily on other sensory systems to perceive their 
environment.  Depending on the degree of the auditory shift, it may not have a perceptible effect 
on their hearing capabilities (i.e., within the normal range of variability) or negatively impact the 
animal’s typical behavior.  Alternatively, exposures that cause TTS could result in increased 
energy expenditures (i.e., longer durations for foraging or breeding), which could have a 
temporary negative effect on the animal’s fitness or could result in increased risk to other 
                                                 
2 USFWS regulations (50 CFR§ 17.3) define harm and harassment under the ESA as follows: 

� Harm means an act which actually kills or injures wildlife. Such acts may include significant habitat 
modification or degradation when it actually kills or injures wildlife by significantly impairing essential 
behavioral patterns including breeding, feeding, or sheltering. 

� Harass means an intentional or negligent act or omission which creates the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt normal behavior patterns which include, but are not 
limited to, breeding, feeding, or sheltering. 
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incidental hazards (i.e., predation risk).  Such effects have been accounted for in the Navy’s 
modeling, within the exposures predicted within the disturbance zone, defined at the lower limit 
by the USFWS guidance threshold of 150 dBRMS re 1μPa.  Exposures resulting in TTS, 
depending upon the severity, may qualify as harassment under the ESA.  

As discussed previously in Sections 3.10.2.1.1.5 and 3.10.2.1.1.7 of the DEIS, exposures 
within the area defined by the 150 dBRMS isopleth (re 1μPa) may result in behavioral effects on 
marbled murrelets or other birds.  Behavioral responses of birds to pile driving are not well 
known and were extrapolated from literature on fishes by the USFWS for the purpose of 
developing the guideline threshold for behavioral disturbance (150 dBRMS re 1μPa) due to noise, 
recognizing that there is considerable uncertainty on the subject (USFWS 2006).  Behavior that 
could indicate disturbance of marbled murrelets and other marine birds may include startle 
reactions such as taking flight or diving, aborted feeding attempts, delayed feeding, or avoidance 
of the area.  The Navy anticipates that marbled murrelets would likely avoid the immediate pile 
driving site but could experience some behavioral effects.  Based on anecdotal evidence from 
other pile driving projects (i.e., Hood Canal Bridge), marbled murrelets may habituate to 
underwater pile driving noise within the disturbance impact area.  Since marbled murrelets 
within the project area have habituated to existing levels of noise and human activity along the 
Bangor waterfront, it is likely that habituation to the pile driving exposures may not cause 
significant behavioral disturbance.  Due to the lack of any empirical data regarding exposures 
from pile driving that may constitute behavioral disturbance, the Navy has conservatively 
estimated that all exposures predicted within the 150 dBRMS isopleth (re 1μPa) may cause 
behavioral effects.  However, it is unknown if all of these exposures within this area would 
constitute harassment under the ESA, which is defined as: “a significant disruption to their 
normal behavior patterns thereby creating a likelihood of injury to the species.”  

The effects discussed in Sections 3.10.2.1.1.5 and Sections 3.10.2.1.1.7 of the DEIS and 
above in this Supplement (Section 3.1.2.2.1) are consistent for all alternatives. 

3.1.2.2.2 OPERATIONAL/LONG-TERM IMPACTS 

The change in criteria does not change the existing analysis conducted in the DEIS (Section 
3.10.2.1.2) regarding operational/long-term effects of the EHW-2 facility on the marbled 
murrelet or other bird species in this Supplement. 

3.1.2.3 Alternative 2: Combined Trestle, Conventional Pile Wharf 

3.1.2.3.1 CONSTRUCTION

There are no changes to the construction parameters associated with Alternative 2 from the 
existing description contained within Chapter 2.0 and Section 3.10.2.2.1 of the DEIS.  As stated in 
Section 3.1.2.2.1 of this Supplement, there are no changes to the existing exposure calculation 
process originally described in the DEIS in Section 3.10.2.1.1.7.  However, the revision of the 
underwater injury criterion has resulted in differences in the area(s) of the injury and disturbance 
zones.  As a result, these new areas are used to derive the exposure numbers for the marbled 
murrelet, which are presented in Table 3–3 of this Supplement.  This table replaces Table 3.10–6 
of the DEIS.  As stated in the DEIS, differences between Alternative 1 and 2 would neither 
increase nor decrease the distance to the noise injury or disturbance thresholds.  Because 
Alternative 2 would have a greater number of pile driving days, the number of potential exposures 
of marbled murrelets to sound pressure levels that could cause disturbance would be greater for 
Alternative 2 than for Alternative 1. 
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Table 3–3. Alternative 2: Summary of Potential Exposures for the Marbled Murrelet over 
the course of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to 
Mid-February)

SEASON2

DENSITY OF 
MARBLED 

MURRELETS
(SQ MI)

UNDERWATER1 AIRBORNE

Injury Threshold  
(202 dB SEL)

Disturbance Threshold  
(150 dBRMS)

Injury 
Threshold3

(92 dBA) 
July 16 –  
October 31  4.2 0 3,174 – 6,325 0 

November 1 – 
February 15 7.7 0 5,754 – 11,550 0 

Total Exposures 0 8,928 – 17,875  0 

1. The underwater exposure calculations assumed that 100% of the in-air densities were available 
below the surface to be exposed to underwater sound. 

2. Because the lower value for the range of pile driving days in this alternative is an odd number (275 
pile driving days), the days were distributed as follows across each season: 138 days were used to 
calculate exposures for the July 16 to October 31 time period and 137 days were used to calculate 
exposures for the November 1 to February 15 time period.  

3. Airborne exposure calculations were made using a total of 286 – 561 pile driving days, since an 
additional 11 days of pile driving will occur for abutment construction above the MLLW mark. 

Injury exposure is not expected due to underwater impact pile driving (determined by the 
202 dB SEL injury isopleth) because the product of density times the ZOI is less than 0.5 
(Table 3–3).  Similarly, no airborne injury exposures are expected (Table 3–3).  In addition, all 
pile driving would cease prior to marbled murrelets entering the injury zones for either airborne 
or underwater pile driving, as described for mitigation measures in Section 3.1.3 of this 
Supplement (Section 3.10.2.7 of the original DEIS). 

3.1.2.3.2 OPERATIONAL/LONG-TERM IMPACTS

The change in criteria does not change the DEIS (Section 3.10.2.2.2) regarding 
operational/long-term effects of the EHW-2 facility on the marbled murrelet or other bird species 
in this Supplement.  

3.1.2.4 Alternative 3:  Separate Trestles, Large Pile Wharf 

3.1.2.4.1 CONSTRUCTION

There are no changes to the construction parameters associated with Alternative 3 from the 
existing description contained within Chapter 2.0 and Section 3.10.2.3.1 of the DEIS.  As stated 
in Section 3.1.2.2.1 of this Supplement, there are no changes to the existing exposure calculation 
process originally described in the DEIS in Section 3.10.2.1.1.7. However, the revision of the 
underwater injury criterion has resulted in differences in the area(s) of the injury and disturbance 
zones.  As a result, these new areas are used to derive the exposure numbers for the marbled 
murrelet, which are presented in Table 3–4 of this Supplement.  This table replaces Table 3.10–7 
of the DEIS.  As stated in the DEIS, differences between Alternative 1 and 3 would neither 
increase nor decrease the distance to the noise injury or disturbance thresholds.  Because 
Alternative 3 would have a greater number of pile driving days, the number of potential 
exposures of marbled murrelets to sound pressure levels that could cause disturbance would be 
greater for Alternative 3 than for Alternative 1. 
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Table 3–4. Alternative 3: Summary of Potential Exposures for the Marbled Murrelet over 
the course of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to 
Mid-February)

SEASON

DENSITY OF 
MARBLED 

MURRELETS
(SQ MI)

UNDERWATER1 AIRBORNE

Injury Threshold  
(202 dB SEL)

Disturbance Threshold  
(150 dBRMS)

Injury 
Threshold2

(92 dB) 
July 16 –  
October 31 4.2 0 2,415 – 4,830 0 

November 1 – 
February 15 7.7 0 4,410 – 8,820 0 

Total Exposures 0 6,825 – 13,650 0 

1. The underwater exposure calculations assumed that 100% of the in-air densities were available 
below the surface to be exposed to underwater sound. 

2. Airborne exposure calculations were made using a total of 226 – 436 pile driving days, since an 
additional 16 days of pile driving will occur for abutment construction above the MLLW mark. 

Injury exposure is not expected due to underwater impact pile driving (determined by the 202 
dB SEL injury isopleth) because the product of density times the ZOI is less than 0.5 (Table  
3–4).  Similarly, no airborne injury exposures are expected (Table 3–4).  In addition, all pile 
driving would cease prior to marbled murrelets entering the injury zones for either airborne or 
underwater pile driving, as described for mitigation measures in Section 3.1.3 of this Supplement 
(Section 3.10.2.7 of the original DEIS). 

3.1.2.4.2 OPERATIONAL/LONG-TERM IMPACTS

The change in criteria does not change the existing analysis conducted in the DEIS (Section 
3.10.2.3.2) regarding operational/long-term effects of the EHW-2 facility on the marbled 
murrelet or other bird species in this Supplement. 

3.1.2.5 Alternative 4:  Separate Trestles, Conventional Pile Wharf 

3.1.2.5.1 CONSTRUCTION

There are no changes to the construction parameters associated with Alternative 4 from the 
existing description contained within Chapter 2.0 and Section 3.10.2.4.1 of the DEIS.  As stated 
in Section 3.1.2.2.1 of this Supplement, there are no changes to the existing exposure calculation 
process originally described in the DEIS in Section 3.10.2.1.1.7.  However, the revision of the 
underwater injury criterion has resulted in differences in the area(s) of the injury and disturbance 
zones.  As a result, these new areas are used to derive the exposure numbers for the marbled 
murrelet, which are presented in Table 3–5 of this Supplement.  This table replaces Table 3.10–8 
of the DEIS.  As stated in the DEIS, differences between Alternative 1 and 4 would neither 
increase nor decrease the distance to the noise injury or disturbance thresholds.  Because 
Alternative 4 would have a greater number of pile driving days, the number of potential 
exposures of marbled murrelets to sound pressure levels that could cause disturbance would be 
greater for Alternative 4 than for Alternative 1. 
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Table 3–5. Alternative 4: Summary of Potential Exposures for the Marbled Murrelet over 
the course of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to 
Mid-February)

SEASON

DENSITY OF 
MARBLED 

MURRELETS
(SQ MI)

UNDERWATER1 AIRBORNE

Injury Threshold  
(202 dB SEL)

Disturbance Threshold 
(150 dBRMS)

Injury 
Threshold 2

(92 dB) 
July 16 –  
October 31 4.2 0 3,335 – 6,555 0 

November 1 – 
February 15 7.7 0 6,090 – 11,970 0 

Total Exposures 0 9,425 – 18,525 0 

1. The underwater exposure calculations assumed that 100% of the in-air densities were available 
below the surface to be exposed to underwater sound. 

2. Airborne exposure calculations were made using a total of 306 – 586 pile driving days, since an 
additional 16 days of pile driving will occur for abutment construction above the MLLW mark. 

Injury exposure is not expected due to underwater impact pile driving (determined by the 
202 dB SEL injury isopleth) because the product of density times the ZOI is less than 0.5 (Table 
3–5).  Similarly, no airborne injury exposures are expected (Table 3–5).  In addition, all pile 
driving would cease prior to marbled murrelets entering the injury zones for either airborne or 
underwater pile driving, as described for mitigation measures in Section 3.1.3 of this Supplement 
(Section 3.10.2.7 of the original DEIS). 

3.1.2.5.2 OPERATIONAL/LONG-TERM IMPACTS

The change in criteria does not change the existing analysis conducted in the DEIS (Section 
3.10.2.4.2) regarding operational/long-term effects of the EHW-2 facility on the marbled 
murrelet or other bird species in this Supplement.  

3.1.2.6 Alternative 5: Combined Trestle, Floating Wharf 

3.1.2.6.1 CONSTRUCTION

There are no changes to the construction parameters associated with Alternative 5 from the 
existing description contained within Chapter 2.0 and Section 3.10.2.5.1 of the DEIS.  As stated 
in Section 3.1.2.2.1 of this Supplement, there are no changes to the existing exposure calculation 
process originally described in the DEIS in Section 3.10.2.1.1.7.  However, the revision of the 
underwater injury criterion has resulted in differences in the area(s) of the injury and disturbance 
zones.  As a result, these new areas are used to derive the exposure numbers for the marbled 
murrelet, which are presented in Table 3–6 of this Supplement.  This table replaces Table 3.10–9 
of the DEIS.  As stated in the DEIS, differences between Alternative 1 and 5 would neither 
increase nor decrease the distance to the noise injury or disturbance thresholds.  Because 
Alternative 5 would have a fewer number of pile driving days, the number of potential exposures 
of marbled murrelets to sound pressure levels that could cause disturbance would be less for 
Alternative 5 than for Alternative 1. 
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Table 3–6. Alternative 5: Summary of Potential Exposures for the Marbled Murrelet over 
the course of EHW-2 Construction during the In-Water Pile Driving Season (Mid-July to 
Mid-February)

SEASON2

DENSITY OF 
MARBLED 

MURRELETS
(SQ MI)

UNDERWATER1 AIRBORNE

Injury 
Threshold  

(202 dB SEL)

Disturbance 
Threshold ( 
150 dBRMS)

Injury Threshold 
(92 dBA)3

July 16 –  
October 31 0.62 0 1,564 – 2,024 0 

November 1 – 
February 15 1.14 0 2,814 – 3,654 0 

Total Exposures 0 4,378 – 5,678 0 

1. The underwater exposure calculations assumed that 100% of the in-air densities were available 
below the surface to be exposed to underwater sound. 

2. Because the lower and upper values for the range of pile driving days in this alternative are odd 
numbers (135 to 175 pile driving days), the days were distributed as follows across each season: 68 
and 88 days were used to calculate exposures for the July 16 to October 31 time period and 67 and 
87 days were used to calculate exposures for the November 1 to February 15 time period.  

3. Airborne exposure calculations were made using a total of 146–186 pile driving days, since an 
additional 11 days of pile driving will occur for abutment construction above the MLLW mark. 

Injury exposure is not expected due to underwater impact pile driving (determined by the 
202 dB SEL injury isopleth) because the product of density times the ZOI is less than 0.5 (Table 
3–6).  Similarly, no airborne injury exposures are expected (Table 3–6).  In addition, all pile 
driving would cease prior to marbled murrelets entering the injury zones for either airborne or 
underwater pile driving, as described for mitigation measures in Section 3.1.3 of this Supplement 
(Section 3.10.2.7 of the original DEIS). 

3.1.2.6.2 OPERATIONAL/LONG-TERM IMPACTS

The change in criteria does not change the existing analysis conducted in the DEIS (Section 
3.10.2.5.2) regarding operational/long-term effects of the EHW-2 facility on the marbled 
murrelet or other bird species in this Supplement.  

3.1.3 Mitigation Measures and Regulatory Compliance 
Mitigation Measures. The USFWS’s recent revision of the underwater injury criterion for 

marbled murrelets from impact pile driving has resulted in a modification to only one of the 
existing mitigation measures previously outlined in the DEIS.  As stated in the fourth bullet in 
Section 3.10.2.7.1 of the DEIS, the Navy would implement a visual monitoring program for 
marbled murrelets.  The shutdown zone corresponds to the area within which marbled murrelet 
injury could potentially occur (see Figure 3–1).  Based on the revision to the underwater injury 
criterion, the threshold level which defines this shutdown zone should be changed from 180 
dBpeak re 1μPa to 202 dB SEL re 1μPa2-sec. 

The Navy is still in consultation with the USFWS regarding the effect of the proposed action 
to the marbled murrelet.  As such, all mitigation measures are not yet finalized.  Any subsequent 
changes to the mitigation requirements that result from consultation with the USFWS or other 
appropriate regulatory agencies and parties will be included in the FEIS for the EHW-2. 
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ESA Compliance. This Supplement highlights changes in defining the underwater injury 
criterion for marbled murrelets from impact pile driving since the release of the March 2011 
DEIS and the associated result of these changes on the Navy’s existing effects analysis.  Based 
on the information provided in the DEIS and within this Supplement, the Navy maintains its 
existing ESA determination for this project of “may affect, likely to adversely affect” for the 
marbled murrelet.  The Navy is in formal consultation with the USFWS in compliance with the 
ESA and will conclude consultation prior to beginning EHW-2 construction.

3.1.4 Summary of Impacts 
As a result of the USFWS’s recent change to the analytical methodology for assessing the 

potential for injurious impacts to the marbled murrelet from impact pile driving, the Navy 
provided additional information within this Supplement regarding the effects of the proposed 
action on the marbled murrelet.  However, the revision of the underwater injury criterion did not 
result in changes to the number of marbled murrelet exposures estimated during construction for 
each alternative, to the operational/long-term effects of the EHW-2 facility on the marbled 
murrelet, or change the Navy’s ESA effect determination for the project.  Therefore, the existing 
information regarding direct and indirect impacts provided in Section 3.10.3 (Summary of 
Impacts) of the DEIS, as well as cumulative impacts (Section 4.10 of the DEIS), remains 
accurate and does not require updating in this Supplement.

3.2 CONSTRUCTION AND OPERATION OF NEW FACILITIES

This section discusses the existing environment and environmental consequences of 
construction and operation of the three new buildings, replacement parking spaces, and pure 
water facility on the marine environment, upland environment, and social environment.   

3.2.1 Marine Environment 
This section discusses the existing marine environment and environmental consequences 

relating to shoreline geology, shoreline vegetation, marine water quality, and marine fish, 
mammals, and birds.  The evaluation of impacts to the marine environment considers whether: 
shoreline geology would become unstable as a result of construction or operation of the proposed 
action; shoreline vegetation would be removed; marine water quality would be degraded by 
erosion or stormwater runoff; and marine fish, mammals, and birds would be disturbed or 
injured.   

The proposed three new buildings and pure water facility (and its associated water lines) 
would not include in-water construction or operation.  Therefore, the following marine resource 
areas would not be affected: hydrography, marine sediments, underwater noise, marine 
vegetation, plankton, and benthic communities including shellfish.  For information on these 
areas, the DEIS should be reviewed.    

The three new buildings and replacement parking spaces would be constructed on and 
adjacent to existing parking lots located approximately 2,500 feet inland.  Surface water from 
these areas could eventually flow into marine waters.  Potential impacts to surface water are 
discussed under Section 3.2.2.2.  Due to their distance from the shoreline, construction of these 
three new buildings and replacement parking spaces would have no impacts on shoreline 
geology, shoreline vegetation, or marine fish, mammals, and birds in the marine environment 
and is not discussed further in this section.   
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3.2.1.1 Shoreline Geology 
Existing Environment.  The existing pure water facility site is located on the bank above the 

Hood Canal shoreline, at the landward end of the northern Delta Pier trestle, approximately 100 
feet from the mean tide line (Figure 2–3).  The site consists of paved areas, disturbed soil, and 
sparse disturbed vegetation, and it is surrounded by an existing security fence.  The geology 
consists of Quaternary alluvium and Vashon till.  The site itself is flat with no evidence of 
slumps or seeps.  Approximately 150 feet to the northeast of the site, the shoreline was subject to 
a slope failure, which has since been restored.   

Environmental Consequences.  Construction and operation of the pure water facility and 
water line route 1 and route 2 would occur within the existing developed and disturbed area, and 
no portions of the facility would extend beyond the top of the existing bank between the upland 
area and the beach (the facility would be approximately 40–50 feet from the edge of the bank 
and 170 feet from the mean tide line).  The facility site contains alluvial deposits, which are well 
drained and not prone to perching water.  Water line route 1 contains Vashon till, which is poorly 
drained and prone to perching water, but not susceptible to sliding or slumping.  Clearing and 
grading would disturb soils and create the potential for erosion during storm events.  
Construction best management practices (BMPs) such as silt fences, temporary drainage ditches 
and swales, and implementation of a Stormwater Pollution Prevention Plan would be used to 
control erosion and sedimentation.  After construction, stormwater from the site would be treated 
through the existing stormwater collection system prior to discharge into Hood Canal.  A small 
portion of water line route 2 would be installed above ground, with the majority mounted on a 
manmade structure (Delta Pier and its trestles).  With implementation of construction BMPs and 
stormwater management, impacts to geology would not be significant. 

3.2.1.2 Shoreline Vegetation 
Existing Environment.  Land cover at the pure water facility site and water line route 1 

consists of paved areas, disturbed soil, and sparse grass/forb vegetation.  An existing security 
fence separates the pure water facility site from the shoreline bank, which is approximately 50 
feet high and covered with blackberries, shrubs, and small trees.  Water line route 2 would be 
installed in existing disturbed area devoid of vegetation and attached to an existing pier trestle.   

Environmental Consequences.  Construction and operation of the pure water facility and 
water line route 1 would occur in existing developed and disturbed areas.  Shoreline vegetation 
would not be impacted.  Water line route 2 would be installed in a disturbed area devoid of 
vegetation and be attached to a manmade structure, and would not impact shoreline vegetation.    

3.2.1.3 Marine Water Quality 
Existing Environment.  The pure water facility and water lines would be located in an 

upland site adjacent to marine waters.  At the pure water facility site and water line routes, 
stormwater infiltrates or flows over vegetation into Hood Canal.  Delta Pier and associated 
parking lots have existing stormwater management systems. 

Environmental Consequences.  During construction, BMPs would be used to control erosion 
and sedimentation.  After construction, stormwater would be routed to and treated through the 
existing stormwater collection system prior to discharge into Hood Canal, an improvement over 
conditions at the existing facility.  New stormwater conveyance features would be constructed 
within existing disturbed areas.  With implementation of BMPs and stormwater management, 
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impacts to marine water quality would not be significant.  Impacts to upland surface water 
quality are addressed in Section 3.2.2.2 below. 

3.2.1.4 Marine Fish, Mammals, and Birds 
The proposed pure water facility and water lines would not include in-water construction or 

operation.  The new facilities are located in existing industrial areas with considerable human 
activity, noise and lighting.  These areas are not close to sites used preferentially by marine birds 
or mammals.  As discussed in Section 3.2.2.4 below for upland wildlife, therefore, noise and 
lighting from construction and operation of the facilities would not impact marine mammals or 
birds (including marbled murrelets).  No adverse impacts to marine fish, mammals, or birds are 
anticipated. 

3.2.2 Upland Environment 
This section discusses the existing upland environment and environmental consequences 

relating to upland geology, surface water, wetlands, native vegetation, and wildlife.  The 
evaluation of impacts to the upland environment considers whether: geologic materials would 
become unstable as a result of the proposed action; surface water or aquifer quality would be 
degraded by erosion or stormwater runoff; native vegetation would be removed; wetlands would 
be dredged or filled; or wildlife would be disturbed or injured.   

3.2.2.1 Upland Geology 
Existing Environment.  The sites for the three new buildings and parking expansion areas 

are on pre-Vashon glacial drift.  The sites are flat with no evidence of slumping or seeps.   

As discussed in Section 3.2.1.1, site geology for the pure water facility and water lines are 
Quaternary alluvium and Vashon till.   

Environmental Consequences.  The three new buildings would occur within an existing 
parking lot on Vashon till, which consists of very dense sand, silt, and gravel, and is expected to 
be poorly drained and prone to perching water, but not susceptible to sliding or slumping.  BMPs 
would be used to control erosion and sedimentation during construction.  Replacement parking 
spaces would occur within disturbed and landscaped areas on pre-Vashon glacial drift, which 
consists of till, sand, and interbedded sand and silt.  After construction, the sites would be paved 
or covered with structures.  Disturbed areas would be revegetated with native plants.  With 
implementation of construction BMPs and post-construction paving and landscaping, impacts to 
geology would not be significant. 

As discussed in Section 3.2.1.1, impacts to geology from construction and operation of the 
pure water facility and water line would not be significant.   

3.2.2.2 Surface Water 
Existing Environment.  At the sites for the three new buildings and replacement parking 

spaces, existing stormwater is collected from the interior of the lot by four catch basins that drain 
through a storm sewer and is discharged north of Sturgeon Road.  Some stormwater is collected 
in a drainage south of the existing lot.   

At the pure water facility site and water line routes, stormwater infiltrates or flows over 
vegetation into Hood Canal.  Delta Pier and associated parking lots have existing stormwater 
management systems. 
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Environmental Consequences.  During construction of the three new buildings and 
replacement parking spaces, BMPs would be used to control erosion and sedimentation.  After 
construction, the existing stormwater system would be upgraded in accordance with a National 
Pollutant Discharge Elimination System (NPDES) permit.  With implementation of BMPs and 
stormwater management, impacts to streams and surface water quality would not be significant. 

For the pure water facility, the Navy would implement BMPs and stormwater management, 
including any required upgrades to the existing system, to ensure impacts to marine water quality 
would not be significant (see Section 3.2.1.3).  Wastewater from the new facility would be 
discharged to the base wastewater system in the same manner as for the existing facility.  The 
potential for spills or leaks is extremely low.  These measures would also ensure no significant 
impacts to surface water quality.   

3.2.2.3 Wetlands 
Existing Environment.  There are no wetlands within the area proposed as the site for the 

three new buildings, nor are there wetlands within the areas proposed for the parking lot 
expansion. 

There are no wetlands on or adjacent to the pure water facility site, water line route 1, or 
water line route 2. 

Environmental Consequences.  There would be no wetland impacts from construction and 
operation of the three new buildings, pure water facility, or water line.   

3.2.2.4 Native Vegetation and Wildlife 
Existing Environment.  At the sites for the three new buildings and replacement parking 

spaces, land cover consists of existing parking lots, mowed lawn areas, and a 0.7-acre area that 
was disturbed during past construction of a parking lot, but now contains shrubs and small trees.  
The parking lots are currently lit at night for security purposes.  These areas have limited value 
for wildlife due to limited vegetation and vehicle and pedestrian use.   

At the sites for the pure water facility and water line routes, land cover consists of paved 
areas, disturbed soil, and sparse vegetation consisting of introduced weeds and grasses.  This 
area is currently lit at night for security purposes.  These sites have limited value for wildlife due 
to existing disturbance, minimal vegetation, and heavy vehicle and pedestrian use. 

Environmental Consequences.  Construction and operation of the three new buildings would 
occur within an existing parking lot; no native vegetation or habitat would be impacted.  The 
parking expansion areas would occur on landscaped areas and previously disturbed land.  
Construction of replacement parking spaces would result in permanent removal of approximately 
0.7 acre of shrubs (Himalayan blackberry, salmonberry, Indian plum, and elderberry) and small 
trees (young Douglas fir and red alder).  The new buildings and parking spaces would include 
exterior lighting for security, similar to the existing parking lot.  No significant impacts to 
vegetation or wildlife are anticipated due to the negligible loss of native vegetation and limited 
wildlife value of the sites.   

Since the sites for the pure water facility and water line routes are existing developed and 
disturbed areas, native vegetation and wildlife habitat would not be removed.  The new buildings 
and parking spaces would include exterior lighting for security, similar to existing conditions.  
Minimal impact to wildlife is anticipated, due to lack of habitat on site.   
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3.2.3 Social Environment 
This section discusses the existing social environment and environmental consequences 

relating to noise, air quality, cultural resources, coastal zone, land use, aesthetics, and utilities.  
The evaluation of impacts to the social environment considers whether: construction and 
operation noise would impact sensitive resources; air emissions would exceed standards; cultural 
resources would be adversely affected; the proposed action would affect the coastal zone; land 
use conforms with land use plans and policies; the proposed action would be visually 
incompatible with surrounding areas; and utility needs would exceed existing capacity. 

The following social resource areas would not be affected by the new facilities: American 
Indian traditional resources (access to tribal fishing and other traditional use areas would not be 
affected), socioeconomics, transportation, and public health and safety.  For information on these 
areas, the DEIS should be reviewed. 

3.2.3.1 Noise
Existing Environment.  The Washington Administrative Code (WAC 173-60-040) sets 

limits for noise levels in residential areas based on the noise source and time of day.  Navy 
operations on NBK at Bangor are considered an industrial noise source.  Under the WAC, noises 
produced by offsite industrial sources cannot exceed 60 A-weighted decibels (dBA) (7:00 AM to 
10:00 PM) and 50 dBA (10:00 PM to 7:00 AM) in residential areas.  However, sounds from 
temporary construction activities are exempt from these noise limitations.   

Airborne noise levels on NBK at Bangor vary based on location but are estimated to average 
around 65 dBA in office park areas, with traffic noise ranging from 60 to 80 dBA during normal 
working hours (Cavanaugh and Tocci 1998).  Airborne noise measurements were taken in 
October 2010 at Delta Pier.  Daytime noise levels ranged from 60 dBA to 104 dBA, with average 
values of approximately 64 dBA.  Evening and nighttime levels ranged from 64 to 96 dBA, with 
an average level of approximately 64 dBA (Navy 2010).  The nearest sensitive noise receptors 
are: Vinland Elementary School at approximately 3 miles north, Breidablik Elementary School at 
approximately 4 miles north-northeast, private residences at approximately 0.1 mile southwest, 
Vinland residences at approximately 1.5 mile north, and Thorndyke Bay residences at 
approximately 4 miles northwest. 

Environmental Consequences.  Construction of new facilities would temporarily increase 
airborne noise in the vicinity of the construction sites.  Maximum construction noise would be 94 
dBA re 20�Pa at a distance of 50 feet from the activity, computed as the summation of noise of 
all equipment operating simultaneously (WSDOT 2010).  Based on the typical noise attenuation 
rate of approximately 7.5 dBA per doubling of distance (WSDOT 2008), construction noise 
would be less than 60 dBA at approximately 1,600 feet (approximately 0.3 mile) from the 
construction site.  Noise impacts due to construction activities could exceed WAC limitations at 
the nearest sensitive receptor: private residences at approximately 0.1 mile southwest of the sites 
for the three new buildings and replacement parking spaces.  However, sounds from temporary 
construction activities are exempt from these noise limitations.  Therefore, construction noise 
impacts would not be significant.  Noise from operation of the three new buildings and pure 
water facility would be the same as noise produced by the existing facilities.  This noise would 
be audible at times in the nearest residential community to the three new buildings, but would 
not be louder than noise from existing Navy facilities at the same site.  Therefore, no adverse 
impacts from operational noise are expected.  
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3.2.3.2 Air Quality 
Existing Environment.  Air quality in the vicinity of NBK at Bangor area is generally rated 

as good, the highest air quality rating, for the majority of the year.  There are few point sources 
of emissions and there has never been a violation of an air quality standard in Kitsap County.  
Kitsap County is in attainment of all National Ambient Air Quality Standards (NAAQS).   

Environmental Consequences.  Construction activities would be short-term and would 
represent a small portion of the emissions inventory for the Puget Sound Clean Air Agency 
(PSCAA) and Kitsap County.  Due to the temporary nature of the emissions and the relatively 
small contribution to the overall emissions inventory for the PSCAA, construction emissions 
would not significantly impact air quality.  Air emissions from operation of the three new 
buildings and pure water facility would be the same as those produced by the existing facilities.  
Since the existing facility would be demolished, emissions from the new facilities would not 
represent a significant change from existing conditions.   

3.2.3.3 Archaeological Resources 
The determination of National Register of Historic Places (NRHP) eligibility and effect on 

historic properties is subject to consultation with the Washington State Historic Preservation 
Officer (SHPO), tribes, and other interested parties under Section 106 of the National Historic 
Preservation Act (NHPA).

Existing Environment.  The existing parking lot where the three new buildings would be 
constructed is located in an area considered to have low probability for prehistoric or historic-
period archaeological resources (Lewarch et al. 1993).  This area was previously disturbed to 
build the parking lot.   

Replacement parking spaces would occur within disturbed and landscaped areas adjacent to 
existing parking spaces.  No archaeological properties eligible for listing in the NRHP were 
found in the proposed parking areas during site surveys in August 2011, and the likelihood of 
encountering subsurface archaeological resources during construction would be low due to low 
probability and previous site disturbance. 

At the proposed pure water facility site, the shoreline is considered to have high potential for 
the presence of prehistoric and historic-period archaeological resources (Lewarch et al. 1993).  
However, the site has been affected by previous disturbance and placement of fill to construct 
Delta Pier, existing roadways, and the railroad bed.  The Carlson Spit shell midden is located 
along the shoreline approximately one mile south of Delta Pier and so is not discussed further.   

Environmental Consequences.  At the sites for the three new buildings and replacement 
parking spaces, no adverse effects on historic archaeological properties are anticipated.  No 
archaeological resources were identified, and subsurface archaeological material would be 
unlikely due to low probability and previous site disturbance.   

Construction of the new pure water facility and water line is not expected to disturb native 
sediment with the potential for intact subsurface archaeological resources.  Since water line 
route 1 would be placed above ground, and water line route 2 would be installed in a previously 
disturbed area, there is a low likelihood for encountering subsurface deposits during 
construction.  Because of their location, construction and operation of the four new facilities 
would not affect access to tribal fishing areas or other traditional use areas.  
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3.2.3.4 Historic Resources 
The determination of NRHP eligibility and effect on historic properties is subject to 

consultation with the SHPO, tribes, and other interested parties under Section 106 of the NHPA.

Existing Environment.  The existing parking lot where the three new buildings would be 
constructed is located in an area that was previously disturbed to build the parking lot.  A portion 
of the Shelton-Bangor Railroad mainline runs adjacent to the west side of the existing parking 
lot.  The Shelton-Bangor Railroad mainline is eligible for inclusion in the NRHP under Criteria 
A for its association with significant events in World War II as part of a trans-shipment facility 
to support the offensive drive against Japan (Sackett 2011).1 Replacement parking spaces would 
occur within disturbed and landscaped areas adjacent to existing parking spaces.  No historic 
buildings or structures are in the area of potential effects for proposed parking.   

Adjacent to the proposed pure water facility site, Delta Pier is eligible for listing in the 
NRHP under Criteria A and C for its association with the United States Triad Strategic Nuclear 
Deterrent System during the Cold War era and its unique engineering representing a specific 
element that defines Strategic Weapons Facility, Pacific (Sackett 2010).  The adjacent section of 
the Shelton-Bangor Railroad mainline is also eligible for listing in the NRHP (Sackett 2011).  
Water line route 1 would be adjacent to the existing railroad bed.  Water line route 2 would be 
hung from the existing Delta Pier Structure.  

Environmental Consequences.  At the sites for the three new buildings and replacement 
parking spaces, no adverse effects on historic properties are anticipated.  The Shelton-Bangor 
Railroad mainline runs adjacent to the west side of the parking lot.  Since the three new buildings 
would be placed within the existing parking lot’s footprint, the facilities would not adversely 
affect the characteristics that make the mainline eligible for inclusion in the NRHP.   

The pure water facility would be constructed adjacent to the Delta Pier and railroad bed, 
structures that are eligible for listing in the NRHP.  Construction of the pure water facility would 
not adversely affect the characteristics that make the Delta Pier eligible for inclusion in the 
NRHP; the existing pure water facility is adjacent on the north side of the north approach to 
Delta Pier, and replacing it to the north side of the southern approach to Delta Pier would not add 
a new element to the pier’s viewscape, or to the viewscape of tribal traditional use areas.   

Construction of the pure water facility and water line route 1 would adversely affect the 
characteristics that make the Shelton-Bangor Railroad mainline eligible in this area.  The section 
of the mainline between the two Delta Pier approaches is the only remaining portion of the line 
that retains its direct relationship with the shoreline, where it terminated.  Construction of the 
aboveground water line between the railroad and the shoreline would adversely affect the three 
aspects of integrity: Setting, Feeling, and Association.  Water line route 2 would be hung along 
the southern trestle of Delta Pier and along the underside of the Delta Pier structure.  
Construction of water line route 2 would not adversely affect the characteristics that make the 
Delta Pier eligible for inclusion in the NRHP; the water line would be hung off the approach pier 
in a manner that would not be visible from the public view.   

Mitigation measures would be required to address adverse effects on the existing EHW.  The 
Navy would develop and implement mitigation measures in consultation with the SHPO. 
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3.2.3.5 Coastal Zone 
Existing Environment.  The three new buildings and replacement parking spaces would 

occur on and adjacent to existing parking lots located approximately 2,500 feet from the 
coastline.   

The pure water facility would occur along the Hood Canal shoreline, inland of Delta Pier.  
The site is completely disturbed and within an existing secured area.  Water line route 1 would 
be along an existing road and railroad bed.  Water line route 2 would be installed above ground 
from the pure water facility to the southern trestle of Delta Pier where it would be hung along the 
southern trestle and along the underside of Delta Pier. 

Environmental Consequences.  Construction and operation of the three new buildings and 
replacement parking spaces would not occur within the coastal zone and would not affect the 
coastal zone. 

The pure water facility and water line would be constructed along the Hood Canal shoreline.  
The facility would be located within an existing fenced area and would be set back from the edge 
of the shoreline bank to the maximum extent practicable (40–50 feet).  The facility would be 
approximately 170 feet from the mean tide line.  As discussed in Section 3.2.1.3, the Navy would 
implement BMPs and stormwater management to ensure impacts to marine water quality would 
not be significant.  Other coastal resources would not be adversely affected (Sections 3.2.1.1, 
3.2.1.2, 3.2.1.4, 3.2.2.2, 3.2.2.4, and 3.2.3.3).  No significant impacts to the coastal zone are 
anticipated from construction or operation of the pure water facility. 

3.2.3.6 Land Use 
Existing Environment.  At the sites for the three new buildings and replacement parking 

spaces, existing land uses consist of parking lots and landscaped areas.  In the Naval Base Kitsap 
Activity Overview (Navy 2006), the sites are designated for logistical/industrial land use. 

At the sites for the pure water facility and water line routes, existing land uses consist of 
vehicle and personnel staging areas, an existing road, and an existing railroad bed.  In the Naval 
Base Kitsap Activity Overview (Navy 2006), the site is designated for operations land use. 

Environmental Consequences.  The proposed facilities and replacement parking spaces 
would be consistent with the existing land use designations.  As discussed in Section 3.2.3.1 
above, construction and operational noise would not adversely affect residential areas or other 
sensitive receptors. 

3.2.3.7 Aesthetics
Existing Environment.  At the sites for the three new buildings and replacement parking 

spaces, the existing parking lots are located within an industrial and office area within the 
boundaries of NBK at Bangor.  The sites are not visible from locations outside of NBK at 
Bangor.   

Although the sites for the pure water facility and water line routes are adjacent to Hood 
Canal, they cannot be seen from locations outside of NBK at Bangor because views are blocked 
by Delta Pier.   

Environmental Consequences.  The proposed three new buildings and replacement parking 
spaces would be visually consistent with the existing industrial and office area.  The sites are not 
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along the coastline and not visible from locations outside of NBK at Bangor.  The facilities 
would not have an adverse aesthetic impact from any public viewpoints.   

The pure water facility and water line would be visually consistent with the existing 
industrial operations area.  Due to the presence of Delta Pier, the facilities would not be visible 
from locations outside of NBK at Bangor.  The facilities would not have an adverse aesthetic 
impact from any public viewpoints. 

3.2.3.8 Utilities 
Existing Environment.  Utility services at the site for the three new buildings include potable 

water, communications, sanitary sewer, electrical service, and natural gas. 

Existing utility services at the pure water facility site include potable water, communications, 
sanitary sewer, and electrical service, which serve Delta Pier. 

Environmental Consequences.  Potable water, wastewater, and electricity connections are 
available at both sites, and have adequate capacity to serve the proposed buildings and parking 
areas.  Utility upgrades would not be required. 
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4.0 MITIGATION UPDATE 

4.1 SUMMARY OF IMPACTS REQUIRING COMPENSATORY MITIGATION

The proposed project would be subject to a permit under Section 404 of the Clean Water Act 
(CWA).  The Navy’s analysis indicates that the proposed pilings would not function as fill as 
defined by 33 CFR Part 323 and USACE 1990.  The proposed project design includes at least 25 
feet between bents (rows of pilings).  As discussed in Section 3.1.2.1.2.1 of the DEIS, the 
support piles installed for the EHW-2 would alter current speeds beneath the wharf and trestles, 
which would cause erosion of fine-grained sediments near some piles impacted by turbulent 
flows, as well as settling and accumulation of fine-grained sediments at the base of other piles 
(Chiew and Melville 1987).  Over the lifetime of the EHW-2, tidal currents would result in a 
gradual coarsening of surface sediments and thin scouring initially around the perimeter of each 
pile, and groups of piles (Sumer et al. 2001).  Scouring would be greater around larger piles, but 
similar around the group of piles.  However, shells and barnacles that accumulate on the trestle 
and wharf piles would also slough off over time and contribute to the sediment content below the 
piles.  The loss of fine-grained sediment would be offset by the accumulation of shell and 
barnacle particles.  These two processes would result in no net impact to seafloor bathymetry 
below the trestle support piles.   

Accumulation of sediments inshore of the EHW-2 structure would be expected to be similar 
to the accumulation inshore of the existing EHW.  Further, effects of the wharf structure would 
be localized and would not contribute to changes in sediment transport in areas beyond the 
immediate project area.  This conclusion is supported by the Golder Associates (2010) study, 
which concluded that the presence of other Navy structures along the Bangor shoreline has not 
caused appreciable changes in the morphology of the shoreline.  Similarly, operation of the 
EHW-2 is not expected to significantly interrupt longshore sediment transport processes or result 
in changes to the Bangor or West Kitsap County shoreline. 

The proposed project will impact aquatic resources, which will be mitigated in accordance 
with the Compensatory Mitigation Rule (2008).  The impacts and mitigation are summarized in 
Table 4–1.  
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Table 4–1. Mitigation for Impacts to Aquatic Habitat and Waters of the U.S. 

IMPACT 
(RANGE FOR 
ALL ALTER-
NATIVES)

ALTERNATIVE 1
AREA

ALTERNATIVE 2
AREA

ALTERNATIVE 3
AREA

ALTERNATIVE 4
AREA

ALTERNATIVE 5
AREA ANTICIPATED

MITIGATION

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

361 sq ft 
(0.008 acre) 

361 sq ft 
(0.008 acre) 

642 sq ft 
(0.015 acre) 

525 sq ft 
(0.015 acre) 

1,068 sq ft 
(0.025 acre)  

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. 

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

8,654 sq ft 
(0.20 acre) 

8,689 sq ft 
(0.20 acre) 

8,533 sq ft 
(0.20 acre) 

8,568 sq ft 
(0.20 acre) 

2,292 sq ft 
(0.05 acre) 

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. 

Overwater 
area 
(shading) in 
shallow 
water 

17,859 sq ft 
(0.41 acre) 

17,859 sq ft 
(0.41 acre) 

32,880 sq ft 
(0.75 acre) 

32,880 sq ft 
(0.75 acre) 

34,000 sq ft 
(0.78 acre) 

Mitigation will be provided 
to compensate for loss of 
habitat function and value.  
Final mitigation will be 
determined in consultation 
with USFWS and National 
Marine Fisheries Service 
(NMFS) and included in 
the final Mitigation Action 
Plan and Biological 
Opinion. 

Overwater 
area 
(shading) in 
deep water  

255,249 sq ft 
(5.9 acres) 

255,249 sq ft 
(5.9 acres) 

256,076 sq ft 
(5.9 acres) 

256,076 sq ft 
(5.9 acres) 

337,000 sq ft 
(7.7 acres) 

Compensatory mitigation 
is not anticipated for this 
impact as no habitat or 
plant communities will be 
substantially altered by the 
shading in deep water. 

Partial 
shading in 
shallow 
water 

8,015 sq ft 
(0.18 acre) 

8,015 sq ft 
(0.18 acre) 

19,470 sq ft 
(0.45 acre) 

19,470 sq ft 
(0.45 acre) 

18,160 sq ft 
(0.42 acre) 

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. 

Partial 
shading in 
deep water 

65,340 sq ft 
(1.5 acres) 

65,340 sq ft 
(1.5 acres) 

67,910 sq ft 
(1.6 acres) 

67,910 sq ft 
(1.6 acres) 

82,800 sq ft 
(1.9 acres) 

Compensatory mitigation 
is not anticipated for this 
impact as no habitat or 
plant communities will be 
substantially altered by the 
shading in deep water. 
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Table 4–1. Mitigation for Impacts to Aquatic Habitat and Waters of the U.S. (continued) 

IMPACT 
(RANGE FOR 
ALL ALTER-
NATIVES)

ALTERNATIVE 1
AREA

ALTERNATIVE 2
AREA

ALTERNATIVE 3
AREA

ALTERNATIVE 4
AREA

ALTERNATIVE 5
AREA ANTICIPATED

MITIGATION

Eelgrass 
shading 
(Full 
shading 
only) 

2,640 sq ft 
(0.06 acre) 

2,640 sq ft 
(0.06 acre) 

4,580 sq ft 
(0.11 acre) 

4,580 sq ft 
(0.11 acre) 

2,640 sq ft 
(0.06 acre) 

Mitigation will be included 
as a component of the 
mitigation for aquatic 
resources.  This acreage 
is included in the 
calculation of shallow-
water impacts from 
shading and pile footprint. 

Fill in 
freshwater 
wetland  

7,840 sq ft 
(0.18 acre) 

7,840 sq ft 
(0.18 acre) 

7,840 sq ft 
(0.18 acre) 

7,840 sq ft 
(0.18 acre) 

7,840 sq ft 
(0.18 acre) 

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. 

Fill in non-
wetland 
waters of 
the U.S. 

1,400 sq ft 
(0.03 acre) 

1,400 sq ft 
(0.03 acre) 

1,900 sq ft 
(0.04 acre) 

1,900 sq ft 
(0.04 acre) 

1,400 sq ft 
(0.03 acre) 

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. 

Total 351,763 sq ft 
(8.1 acres) 

351,763 sq ft 
(8.1 acres) 

382,136 sq ft 
(8.8 acres) 

382,136 sq ft 
(8.8 acres) 

477,260 sq ft 
(11 acres) 

 

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. 
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4.2 IN-LIEU FEE PROGRAM DEVELOPMENT

The use of an ILF Program remains the preferred compensatory mitigation for the 
unavoidable impacts to aquatic resources from the proposed action as described in the Mitigation 
Action Plan, Appendix F in the DEIS.  Since the release of the DEIS, the program sponsor, 
HCCC, has developed the ILF Draft Prospectus for review by agencies; tribal, state, and local 
governments; and the public.  A Final Draft Prospectus was submitted to the USACE and 
Ecology on July 29, 2011.  USACE and Ecology issued a joint public notice to initiate a 30-day 
public review period of the Draft Prospectus from August 24, 2011, to September 22, 2011. 

The Draft Prospectus defined the goal and objectives of the program, the service area, and a 
number of program elements including accounting, reporting, and mitigation site selection.   

4.2.1 ILF Program Goal and Objectives 
The Goals and Objectives have been developed by the ILF program sponsor and are included 

in the Draft Prospectus.  The primary goal of the HCCC ILF Program for Hood Canal is to 
increase aquatic resource functions in the Hood Canal watershed.  This can be accomplished by 
improving existing mitigation requirements with rigorous site assessment and selection processes 
that fully support priorities for conserving and restoring Hood Canal.  While mitigation seeks to 
generally offset the impacts of development projects resulting in no net loss, this ILF Program 
will add value to mitigation processes by implementing projects in a coordinated manner, 
consistent with existing regulations and legal limitations relating to mitigation.  To accomplish 
this goal, the HCCC has incorporated the following objectives into the ILF Program: 

� Provide a viable option to ensure the availability of high-quality mitigation for 
unavoidable, site-specific impacts to freshwater wetlands and marine/nearshore aquatic 
resources in the Hood Canal watershed. 

� Promote “net resource gain” (defined as restoration of ecological processes) and 
improved ecological functions of the Hood Canal watershed. 

� Meet the needs and goals of the Hood Canal Integrated Watershed Management Plan 
approach and the HCCC members. 

� Develop, in cooperation with environmental regulatory partners, an ecologically based 
site selection process to identify the most appropriate mitigation options that result in 
greater ecological benefit to the Hood Canal watershed than could be achieved through 
permittee responsible mitigation. 

� Combine the mitigation requirements from individual permitted projects within a service 
area into larger mitigation sites. 

� More efficiently and cost-effectively meet federal, state, and local regulatory 
requirements by creating a mechanism for fulfilling compensatory mitigation 
requirements. 

� Select the best mitigation sites for the watershed through a rigorous analysis by a group 
of professional resource managers and local experts, drawing from local knowledge and 
best available science and analyses. 

� Develop a self-sustaining ILF Program that identifies, prioritizes, and completes 
mitigation projects that result in a “net resource gain” on a watershed scale over time. 
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� Provide an effective and transparent accounting structure for collecting in-lieu fees, 
disbursing project funds, and conducting compliance reporting, as required under 33 CFR 
§ 332.8. 

� Work in an efficient and transparent manner with the Interagency Review Team (IRT), 
co-chaired by the USACE and Ecology to review, analyze, and implement mitigation 
projects and enact amendments to the ILF Program. 

The HCCC has four strategies to accomplish its goal and objectives.  These strategies are to: 
restore aquatic resource functions; enhance existing aquatic resources; establish new functions 
where they no longer exist; and, under certain circumstances, preserve intact or fully functioning 
aquatic resource functions.  Compensatory mitigation can take one of these four forms, in order 
of preference: 

1. Restoration:  returning a damaged aquatic resource to its original condition through 
restoration of habitat forming processes; 

2. Creation:  converting an area that has no significant aquatic resources into an aquatic 
resource area with all of the physical and biological characteristics to replace the area lost 
or damaged;  

3. Enhancement:  making changes or improvements to an aquatic resource to replace the 
functions or values performed by the resources lost or damaged; and 

4. Preservation:  protecting aquatic resources in an area that is equivalent to the area 
damaged, and that might otherwise be impacted or lost. 

The mitigation strategy selected for each permitted impact will be based upon an assessment 
of type and degree of disturbance at the landscape and/or drift cell scales.  Restoration generally 
will be the first mitigation option considered because the likelihood of success is greater and the 
impacts to potential ecologically important uplands are reduced compared to enhancement or 
creation.  Restoration also has potential to produce more substantial gains in aquatic resource 
functions compared to enhancement and preservation.  

4.2.2 Hood Canal ILF Service Area 
The service area for the Hood Canal ILF Program would encompass those portions of Water 

Resource Inventory Areas (WRIAs) 14, 15, 16, and 17 draining to Hood Canal, defined by a line 
extending from Foulweather Bluff to Tala Point, south through the Great Bend to its terminus 
near the town of Belfair, Washington (Figure 4–1).  

The service area is further divided into two components for the purposes of this ILF 
Program: 

1. Freshwater Environment, which generally includes areas landward of the marine riparian 
zone including freshwater and estuarine wetlands and streams up to and excluding any 
National Park or National Forest Lands; and  

2. Marine / Nearshore Environment, which extends from the marine riparian area at the top 
of the coastal bluffs to the adjacent aquatic intertidal and subtidal zones (Figure 4–2). 

The USACE will convene the IRT at the close of the public comment period on the Draft 
Prospectus to review the Instrument for the ILF Program and provide recommendations to the 
USACE District Engineer. 
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Source:  HCCC Draft Hood Canal ILF Program Prospectus  

Figure 4–1. Hood Canal ILF Program Service Area 
 

Source: HCCC Draft Hood Canal ILF Program Prospectus 

Figure 4–1.  Hood Canal ILF Program Service Area 
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Source:  HCCC Draft Hood Canal ILF Program Prospectus

Figure 4–2. Intertidal and Subtidal Zones 
 

4.3 COMPENSATORY MITIGATION ALTERNATIVES DEVELOPMENT

In addition to the preferred ILF compensatory mitigation strategy, the Navy is also 
considering compensatory mitigation alternatives in the event that the ILF Program is not 
approved in time to be incorporated into the USACE permit as the final mitigation action plan 
for the proposed actions.  The Navy continues to review the feasibility, habitat values, and 
potential benefits of all mitigation alternatives.  The final mitigation action plan will be included 
in the Joint Aquatic Resource Permits Application (JARPA) and developed in consultation with 
the USACE and Ecology as well as other state and local governments, agencies, and tribal 
governments. 

4.3.1 Dabob Bay Conservation
Under this compensatory mitigation alternative, the Navy would partner with the Washington 

Department of Natural Resources (DNR) to acquire and preserve high value marine and 
intertidal habitat in Dabob Bay, Washington.  This alternative would use preservation as the 
compensatory mitigation mechanism.  Conservation easements would be placed on all lands 
acquired, and properties would be managed to maintain the value of the ecosystem.  In 
consultation with USACE, the appropriate mitigation ratios would be applied to determine the 
amount of land required for preservation to meet the mitigation requirements as well as the lands 
best suited to provide compensatory mitigation for the project’s impacts.  

4.3.1.1 Mitigation Concept 
DNR would own and manage the lands.  DNR manages a statewide system of natural areas 

for the permanent protection of both representative and rare species and ecosystems.  Often, 
public-private partnerships provide the necessary resources to create conservation areas, and in 
the case of DNR’s Dabob Bay Natural Area, this includes The Nature Conservancy, Northwest 
Watershed Institute, and Jefferson Land Trust.  The Navy would develop an agreement with 

Source: HCCC Draft Hood Canal ILF Program Prospectus 

Figure 4–2.  Intertidal and Subtidal Zones 
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DNR to acquire and manage lands within the boundaries of the Dabob Bay Natural Area.  
Preservation within this larger conservation effort would help ensure a higher probability of 
mitigation success. 

4.3.1.2 Ecological Priorities 
The purpose of DNR’s Dabob Bay Natural Area is to permanently conserve one of Puget 

Sound’s remaining highest-quality large embayments, which also represents the largest fully 
functional tidal wetland system in Hood Canal and the Strait of Juan de Fuca.  The bay includes 
16 miles of shoreline beaches and feeder bluffs that have among the lowest levels of “nearshore 
degradation” (such as roads or bulkheads) in Puget Sound.  The 6,287-acre natural area boundary 
includes 3,600 acres of forested shorelines, beaches, and salt marshes, with the remaining 
acreage being mudflats, eelgrass beds, and deeper aquatic lands. 

 

 

 

Figure 4–3. Dabob Bay Natural Area Boundary and Conservation Goals 
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Figure 4–4. Dabob Bay Habitat Overview 
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4.3.2 Washington State Parks Mitigation 
Under this compensatory mitigation alternative, the Navy would partner with Washington 

State Parks to restore, enhance, and preserve marine and intertidal habitat on property owned by 
Washington State Parks in Hood Canal.  This alternative would use a combination of 
enhancement, restoration, and preservation as the compensatory mitigation mechanism.  
Conservation easements would be placed on all lands, and properties would be managed to 
maintain the value of the ecosystem.  The mitigation sites would be managed and maintained by 
Washington State Parks through a cooperative agreement with the Navy.  Two mitigation 
candidate sites and conceptual designs are currently being evaluated for selections as 
compensatory mitigation.  

4.3.2.1 Mitigation Concept for Shine Tideland Restoration and Enhancement 
Selection and implementation of this mitigation candidate site would involve the restoration 

and enhancement of portions of Shine Tidelands State Beach located in Jefferson County off of 
Washington State Route 104 on the west side of the Hood Canal Bridge.  The restoration would 
remove armor along 430 feet of beach, remove fill and infrastructure along the shoreline, regrade 
the beach to a natural platform, reconnect the existing wetland to Hood Canal, and revegetate 
upper beach and supratidal areas.  The anticipated restoration values include 1.9 acres of restored 
intertidal beach, 0.3 acre of restored riparian vegetation, 2.8 acres of reconnected wetland, and 
1.7 acres of fill and armor removal as shown in Figure 4–5.  

4.3.2.2 Mitigation Concept for Dosewallips Restoration and Enhancement 
The Dosewallips State Park is located on the west side of Hood Canal near Brinnon.  The 

Dosewallips River provides high quality habitat for numerous native salmon species.  The 
proposed project would increase the amount of accessible floodplain habitat for fish at the mouth 
of the Dosewallips River.  Removing riprap from the bank of the river would allow for channel 
migration and other geomorphic processes to take place.  Selection and implementation of this 
mitigation concept project would involve removing riprap along 1,500 feet of the west bank of 
the Dosewallips River, installation of large woody debris along the bank, revegetation of the 
banks and floodplain with riparian species, and removal of existing campsites.  Anticipated 
restoration quantities would include 1,500 of linear feet of riprap removal, 7.2 acres of restored 
riparian vegetation, 7.1 acres of preserved and enhanced riparian vegetation, 0.8 acre of restored 
creek, and three large woody debris structures as shown in Figure 4–6. 

4.4 COMPENSATORY MITIGATION ALTERNATIVE ANALYSIS AND SELECTION

Each of the compensatory mitigation alternatives under consideration would meet the 
compensatory mitigation requirements for unavoidable impacts to aquatic resources due to 
construction and operation of the proposed actions.  The final mitigation action plan will be 
developed by the Navy based on data collected during the feasibility analysis and in consultation 
with regulatory agencies, state and local governments, and tribal governments.  Once a final 
mitigation alternative is selected, the Navy will comply with all applicable federal environmental 
laws, regulations, and Executive Orders prior to mitigation implementation. 
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Figure 4–5. Shine Tidelands Concept 
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Figure 4–6. Dosewallips Concept 
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