
BIOLOGICAL EVALUATION 
WHATCOM COUNTY FERRY TERMINAL  
BORING EXPLORATION AND SEDIMENT 
SAMPLING 
LUMMI ISLAND, WASHINGTON 
 
MARCH 17, 2006 
 
 
FOR 
U. S. ARMY CORPS OF ENGINEERS 

 



Whatcom County Ferry Terminal 
File No. 0484-060-00 

 
March 17, 2006 

 

 

Prepared for: 
U. S. Army Corps of Engineers 
Seattle District Regulatory Branch 
CENWS-OD-RG 
4735 East Marginal Way 
Seattle, Washington  98134 

Attention: Randel Perry 

 

Prepared by: 
GeoEngineers, Inc. 
1550 Woodridge Drive SE 
Port Orchard, Washington  98366 
(360) 769-8400 
 
GeoEngineers, Inc. 
 

 

  

James T. Rybock, PhD, CEP 
Principal 

 

  

Bruce A. Stirling 
Senior Environmental Scientist 

BAS:JTR:jl 
ORCH:\0\0484060\00\Finals\048406000R.doc 

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document.  The original document is stored by GeoEngineers, Inc. and will serve as the official 
document of record. 

 



TABLE OF CONTENTS 

Page No. 

1.0  INTRODUCTION.................................................................................................................................... 1 
1.1  PURPOSE OF PROJECT............................................................................................................ 1 
1.2  PROJECT LOCATION ................................................................................................................. 1 
1.3  LISTED SPECIES ........................................................................................................................ 2 
1.4  CONSTRUCTION WORK WINDOWS......................................................................................... 3 

2.0  PROJECT DESCRIPTION..................................................................................................................... 3 
2.1  CONSTRUCTION TECHNIQUES................................................................................................ 4 

2.1.1  Construction Sequence ................................................................................................... 4 
2.1.2  Site Preparation............................................................................................................... 5 
2.1.3  Equipment Used .............................................................................................................. 5 
2.1.4  Materials Used................................................................................................................. 5 
2.1.5  Work Corridor .................................................................................................................. 5 
2.1.6  Running Of Equipment During Construction ................................................................... 5 
2.1.7  Clean-Up ......................................................................................................................... 5 
2.1.8  Project Timing.................................................................................................................. 5 

2.2  CONSERVATION MEASURES ................................................................................................... 6 
3.0  ACTION AREA....................................................................................................................................... 6 
4.0  BASELINE ENVIRONMENTAL CONDITIONS...................................................................................... 7 
5.0  SPECIES AND HABITAT INFORMATION ............................................................................................ 8 

5.1  SPECIES UTILIZATION............................................................................................................... 8 
5.1.1  Bald Eagle (Haliaeetus Leucocephalus) ......................................................................... 8 
5.1.2  Bull Trout (Salvelinus Confluentis) .................................................................................. 9 
5.1.3  Chinook Salmon (Oncorhynchus Tshawytscha) ............................................................. 9 
5.1.4  Killer Whale (Orcinus Orca)............................................................................................. 9 

6.0  ANALYSIS OF EFFECTS ...................................................................................................................... 9 
6.1  CORING ACTIVITIES .................................................................................................................. 9 
6.2  WATER QUALITY...................................................................................................................... 10 
6.3  WATER TEMPERATURE.......................................................................................................... 10 
6.4  WATER FLOW........................................................................................................................... 11 
6.5  HABITAT ACCESS .................................................................................................................... 11 
6.6  CRITICAL HABITAT................................................................................................................... 11 
6.7  WATERSHED CONDITIONS..................................................................................................... 12 

7.0  EFFECT DETERMINATIONS.............................................................................................................. 12 
8.0  CONCLUSIONS................................................................................................................................... 14 
9.0  EFH ASSESSMENT ............................................................................................................................ 15 

9.1  PROPOSED ACTION ................................................................................................................ 15 
9.2  POTENTIAL EFFECTS OF PROPOSED ACTION ON EFH..................................................... 15 

9.2.1  Effects On Pacific Salmon EFH..................................................................................... 15 
9.2.2  EFFECTS ON GROUNDFISH EFH........................................................................................ 16 

File No. 0484-060-00 Page i 
March 17, 2006 



TABLE OF CONTENTS (CONTINUED) 

Page No. 

9.2.3  EFFECTS ON COASTAL PELAGICS EFH ............................................................................ 16 
9.2.4  EFH CONSERVATION MEASURES...................................................................................... 16 

10.0  CONCLUSION ................................................................................................................................... 16 
11.0  LIMITATIONS..................................................................................................................................... 17 
12.0  REFERENCES................................................................................................................................... 17 

List of Tables 

Table 1.  Threatened, Endangered and Candidate Species Occurrence..................................................... 2 
Table 2.  Designated Work Windows for Construction ................................................................................. 3 
Table 3.  Boring Location Coordinates.......................................................................................................... 4 
Table 4.  Determination of Effect ................................................................................................................ 12 

List of Figures 

Figure 1.  Vicinity Map by Art Anderson Associates 
Figure 2.  Lummi Island Terminal Plan by Art Anderson Associates 
Figure 3.  Gooseberry Point Terminal Plan by Art Anderson Associates 
Figure 4.  Action Area Map 

APPENDICES 

APPENDIX A – SITE PHOTOGRAPHS .......................................................................................... A-1…A-3 
APPENDIX B – JANUARY 26, 2006 DIVE SURVEY REPORT 
APPENDIX C – LISTED SPECIES LIFE HISTORIES.....................................................................C-1…C-4 

File No. 0484-060-00 Page ii 
March 17, 2006 



BIOLOGICAL EVALUATION 
WHATCOM COUNTY FERRY TERMINAL  

BORING EXPLORATION AND SEDIMENT SAMPLING 
LUMMI ISLAND, WASHINGTON 

FOR 
U. S. ARMY CORPS OF ENGINEERS 

1.0  INTRODUCTION 

Whatcom County Public Works is proposing to conduct four exploratory borings and sediment sampling 
in the vicinity of the existing ferry terminal facilities serving Lummi Island, Whatcom County, 
Washington (Figure 1).  This work will be conducted under the authority of the U.S. Army Corps of 
Engineers (CORP) and appears to qualify for a Nationwide Permit 6 – Survey Activities.  The exploratory 
borings will provide time-critical geologic data from the area which is needed to design the emergency 
replacement of damaged terminal dolphin piles currently scheduled for the late summer 2006 construction 
work windows.  The current condition of these piles exposes the ferry operation to risks of structural 
failure which in turn could jeopardize human safety and the environment.  Because of the lead time 
needed to acquire the necessary geological data and design the emergency pile replacement, and because 
the pile work needs to be conducted during the annual ferry drydock period in September, delaying the 
exploratory borings until July (when the work windows open) would likely delay the pile replacement 
work an entire year (to the September 2007 drydock period) and increase the risks of failure.  As result, 
we are requesting a permit to conduct this work in the early spring of 2006, outside of the designated 
construction work windows for fish that could occur in the area.   

1.1  PURPOSE OF PROJECT 

The purpose of the proposed boring exploration and sediment sampling project is to collect data on 
sediment characteristics and obtain sediment core samples prior to designing and implementing an 
emergency pile replacement action scheduled for late summer of 2006.  The existing piles in question are 
no longer adequate and present an unacceptable risk of failure.  HWA Engineers, Inc. (HWA) will collect 
four core samples using a 4-inch ID hollow stem auger that will bore into the substrate approximately 
fifty to sixty feet below the mud line.  HWA will perform a Standard Penetration Test (SPT) to 
characterize the sediment per the American Society of Testing and Materials (ASTM) D-1586.  Two 
borings will be collected at each terminal as presented on Figures 2 and 3.  A detailed description of the 
sampling process is included below.  Pending acquisition of all permits, sediment and core sampling 
activities are planned for April 17th through April 21st, 2006. 

1.2  PROJECT LOCATION 

Both project sites are located along Hale Passage in the northern part of Puget Sound in Whatcom 
County, Washington (Township 37N, Range 01E, Sections 3 and 4 of the Willamette Meridian).  Figure 1 
presents a vicinity map of the project area and driving directions for reaching the site.  The Lummi Island 
terminal is located in a moderately developed, residential location on the east side of Lummi Island 
(Section 4).  Whatcom County owns the Lummi Island site and the Whatcom County Public Works 
Department controls and manages the land required for completion of this project.  The project site on 
Lummi Island is bordered to the west by North Nugent Road and light residential housing.  The north is 
bordered by shoreline and the south is bordered by light residential housing also.  Photographs of the 
Lummi Island terminal site are presented in Appendix A. 
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The Gooseberry Point terminal is located in a commercially developed area on the west side of the 
Lummi Peninsula on the Lummi Indian Reservation (Section 3).  Whatcom County has a long-term lease 
with the Lummi Tribe for use and maintenance of the Gooseberry Point terminal.  The Gooseberry site is 
bordered to the north by Haxton Way and commercial development.  The east is bordered by one 
commercial building and natural shoreline beyond the building.  Lummi View Drive runs roughly 100 
feet from the shoreline to the east and light residential housing exists beyond there.  The south and west 
are bordered by Hale Passage.  Photographs of the Gooseberry Point terminal site are presented in 
Appendix A. 

1.3  LISTED SPECIES 

Information on species listed under Section 7(c) of the Endangered Species Act (ESA) and potentially 
present in the project area was obtained from the U.S. Fish and Wildlife Service (USFWS) list for 
Whatcom County (USFWS 2005), National Oceanic and Atmospheric Administration (NOAA) listing for 
Western Washington (NOAA 2006), and the Washington Department of Fish and Wildlife (WDFW) 
Priority Habitat and Species (PHS) maps and database (WDFW 2005).  A Washington Department of 
Natural Resources (DNR) search of their Natural Heritage Program revealed no records of any listed 
plants, high quality ecosystems or other significant natural features within a 1-mile radius of the project 
site (DNR 2006).  The USFWS list, the NOAA list and the WDFW data do indicate the presence of 
nesting bald eagles (Haliaeetus leucocephalus), Chinook salmon (Oncorhynchus tshawyscha), bull trout 
(Salvelinus confluentus) and Southern Resident killer whale (Orcinus orca) in the vicinity of the project.  
Table 1 below summarizes these listings. 

Table 1.  Threatened, Endangered and Candidate Species Occurrence 

Common Name Species Name Federal Status 
Critical Habitat 
Designated? 

Bald eagle (nesting) Haliaeetus 
leucocephalus Threatened No 

Bull trout Salvelinus confluentis Threatened Yes 

Puget Sound chinook 
salmon 

Oncorhynchus 
tshawytscha Threatened Yes 

Southern Resident killer 
whale Orcinus orca Endangered No 

 
Other ESA-listed species occurring in Whatcom County which are not expected to be found in the project 
area are listed and summarized below: 

• Canada lynx (Lynx canadensis) – There are no known Canada lynx inhabiting Lummi Island.   
The lynx is not expected to occur in the marine shoreline environment surrounding Gooseberry 
Point in Whatcom County.  The likelihood of a lynx entering either action area is minimal to 
none. 

• Gray wolf (Canis lupus) – There are no known gray wolves inhabiting Lummi Island.  The gray 
wolf is not expected to occur in the marine shoreline environment surrounding Gooseberry Point 
in Whatcom County.  The likelihood of a gray wolf entering either action area is minimal to none. 

• Grizzly bear (Ursus arctos = U. a. horribilis) – There are no known grizzly bears inhabiting 
Lummi Island.  The grizzly bear is not expected to occur in the marine shoreline environment 
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surrounding Gooseberry Point in Whatcom County.  The likelihood of a grizzly bear entering 
either action area is minimal to none. 

• Marbled murrelet (Brachyramphus marmoratus) – There is no foraging or nesting habitat 
designated for the marbled murrelet in Hale Passage.  The marbled murrelet is not expected to 
occur in Hale Passage during the time of the boring and sediment sampling activities. 

• Northern spotted owl (Strix occidentalis caurina) – There is no foraging or nesting habitat 
designated for the spotted owl in Hale Passage.  The spotted owl is not expected to occur in Hale 
Passage during the time of the boring and sediment sampling activities. 

 
1.4  CONSTRUCTION WORK WINDOWS 

The approved construction work windows for in-water work in Hale Passage is from July 16th to 
February 15th to avoid impacts to listed chinook and bull trout.  The approved work window for bald 
eagle nesting is from August 16th to December 31st of any year.  Beaches and nearshore areas in the 
project vicinity support spawning by Pacific sand lance and Pacific herring (according to the documented 
spawning area maps available from the WDFW website) and their combined work window is from June 
15th to October 14th.  There is an open year-round window for surf smelt; although beach spawning by 
this species is not documented from Hale Passage on the WDFW website, it could occur in the area.  
Work windows for the Southern Resident killer whale do not exist at this time.  However, Southern 
Resident Killer Whales are expected to be in the greater Puget Sound from September through May of 
any given year (Whale Museum 2005).  A complete summary of construction work windows for these 
species as well as forage fish that are critical to the existence of salmonids and documented for the project 
area are listed below in Table 2. 

Table 2.  Designated Work Windows for Construction 

Species  Construction Work Windows 
Surf smelt  Year Round c

Pacific sand lancea March 2 - October 14 

Pacific herringa June 15 - January 31 

Bald eagle – nestingb August 16 – December 31 

Bull trouta July 16 – February 15 

Chinook salmona July 2 – March 2 

Southern Resident killer whale June – August 

Notes: a All fish species work windows were documented as follows: Approved Work Windows for Fish Protection in all 
Marine/Esturaine Areas excluding the Mouth of the Columbia River (Baker Bay) by Tidal Reference Area. (CORP 
2005a). 
b Bald eagle nesting work windows were documented as follows: Prohibited Work Times for Bald Eagle Protection. 
(CORP 2005b). 
c ”Year Round” under the surf smelt work window means there is potential spawning habitat for surf smelt in tidal 
reference area 9, although there are no documented spawning beaches within Hale Passage according to the 
WDFW website.   

2.0  PROJECT DESCRIPTION 

The planned geotechnical explorations will consist of drilling four exploratory borings/core holes.  The 
purpose of the borings is to provide geotechnical data that will be utilized for analysis and design of 
proposed pile-supported dolphin replacement during the emergency replacement activities and upgrades 

File No. 0484-060-00 Page 3 
March 17, 2006 



to wing-walls and floating dock structures in subsequent phases of work.  Two of the borings will be 
located adjacent to the Gooseberry Point terminal and two borings will be located near the Lummi Island 
terminal.  The exact boring locations and proximity to the existing terminals and eelgrass habitat are 
shown in Figures 2 and 3.  The boring locations are being proposed in locations that will not interfere 
with existing ferry operations and will avoid disturbance of the existing eelgrass beds.  The exact boring 
location coordinates are listed below in Table 3. 

Table 3.  Boring Location Coordinates 

Boring Number Terminal  Northing Easting 
1 Lummi Island N632931 E1194411 

2 Lummi Island N632984 E1194527 

3 Gooseberry Point N636835 E1197180 

4  Gooseberry Point N636633 E1197116 

 
2.1  CONSTRUCTION TECHNIQUES 

2.1.1  Construction Sequence 

• Mobilize a barge-mounted drill rig.  The barge is approximately 26 feet wide and 86 feet long, 
and it has a moon-pool near the center.  The drill will be operating over the moon pool.  The 
barge-mounted drill rig will be pushed/towed into position with a tugboat upon which point four 
anchors, one at each corner of the barge, will be dropped in place to keep the barge in position 
during drilling.  The anchors will be placed in a 3/4-arc with the maximum of a 100-foot radius.  
The barge operators will ensure not to drop the anchors in any eelgrass beds.  Each anchor will 
have 200 feet of line to provide flexibility on where the anchors are dropped.  The anchors will be 
heavy enough to stabilize the barge, but not heavy enough to cause permanent disruption to the 
marine floor.  The anchors will need to dig into the mud to provide enough tension on the lines to 
hold the barge in place.  A small amount of sediment disturbance will occur from the placement 
of the anchors.  The anchors will be raised and lowered through the water using electric or 
hydraulic winches.  The tugboat may stay with the barge during drilling or may leave the barge in 
place and return to the boring area to move the barge to another location. 

• The borings will be drilled using a hollow stem auger.  SPT sampling will be performed at 2-1/2 
to 5 foot intervals.  The SPT is conducted by lowering a 2-inch diameter split spoon sampler 
through the central hollow stem of the auger to the bottom of the boring, and driving the sampler 
18 inches into the soil.  The sampler is driven using a 140-pound (lb) hammer free-falling 30 
inches.  The hammer is operated by an automatic trip mechanism operating on the drill rig (i.e., a 
safety hammer).  The number of blows required to drive the sampler the final 12 inches into the 
soil is termed the Standard Penetration Test N-value.  The N-value provides an indication of the 
density of cohesion-less soil and the consistency of cohesive soil.   

• In addition to SPT sampling, Shelby Tube sampling will be performed where soft cohesive soils 
are encountered.  Shelby tubes are 3-inch diameter thin-walled tubes that are pushed into 
cohesive soils to obtain relatively undisturbed specimens.   

• When bedrock is encountered, the drilling method will change to rock coring.  The rock cores 
will extend approximately 10 feet into bedrock.   

• After a boring is complete, all drilling equipment will be retrieved and the barge will be moved to 
the next boring location.  When the last boring is complete, the barge will be removed from the 
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site.  It is expected that each boring will take up to one day and, considering time to mobilize and 
demobilize the equipment, the total project should not take more than 5 days. 

 
2.1.2  Site Preparation 

Site preparation will include mobilization of the barge-mounted drill rig and tugboat and the collection of 
four sediment cores. 

2.1.3  Equipment Used 

• Barge-mounted Mobil or CME drill rig; 

• Barge-mounted boom crane; 

• 4 inches inside diameter hollow stem augers; 

• 2 inches and 3 inches outside diameter steel split-spoon samplers (for soil sampling); 

• 3 inches Shelby tubes (for soil sampling); 

• HQ or NQ, double-or triple-walled diamond coring equipment (for rock coring). 

 
2.1.4  Materials Used 

None 

2.1.5  Work Corridor 

The work corridor for this project will consist of the immediate area around each of the existing terminal 
dock facilities and will include the area used by the drill-mounted barge and the transport tugboat.  
Because the ferry must continue to operate under a normal weekly schedule during the sampling event, 
the barge and tugboat will be positioned to remain outside of the ferry traffic lanes. 

2.1.6  Running Of Equipment During Construction 

Drilling will occur during daylight hours only.  All equipment will be confined to the work corridor and 
all materials will be staged on the barge.  The barge-mounted drill rig and tugboat will remain at a boring 
location overnight.  Sampling crews and oversight personnel will be ferried to the barge via outboard 
motored skiff or the tugboat, whichever is more feasible. 

2.1.7  Clean-Up 

All construction-related debris will be removed from the site on a daily basis and disposed off-site.  Soil 
and rock core samples will be sealed on the barge for further analysis and testing at the HWA 
GeoSciences Inc., Lynnwood, Washington laboratory.  

2.1.8  Project Timing 

The exploratory drilling program is proposed for the middle of April 2006 and will take approximately 5 
working days to complete.  
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2.2  CONSERVATION MEASURES 

Conservation measures and Best Management Practices (BMPs) will be utilized during the project to 
avoid impacts to listed species and critical habitat.  Conservation measures focus on minimizing the 
number of borings being conducted and avoiding eelgrass habitat located adjacent to the project area.  
The use of a hollow stem auger and split spoon sampler will enclose silt and sediment and limit potential 
impacts to water quality or sediment transport.  Conservation measures also include limiting exploratory 
activities to the smallest area feasible, disposing of all waste materials off-site and in accordance with 
applicable regulations, maintaining adequate materials and procedures on the site to respond to 
unanticipated weather conditions or accidental releases of materials, and maintaining a protocol for 
contacting WDFW in the unlikely event that activities are observed to result in fish kills, fish in distress 
or other water quality problems. 

The contractor will prepare a Spill Prevention, Control and Countermeasures (SPCC) plan for this project.  
No pollutants are expected to be discharged during sampling.  However, any potential spills will be 
handled and disposed of in a manner that does not contaminate the surrounding water.  The SPCC 
includes the following elements: 

• Site- and project-specific information, 

• Spill prevention, control and containment methods, 

• Response protocols and reporting procedures for construction-related leaks or spills, 

• Contingency plan and provisions, 

• Waste disposal methods and locations, and 

• Proper management of oil, gasoline and solvents used in the operation and maintenance of 
construction equipment. 

 
The SPCC will also ensure that equipment remain free of external petroleum-based products prior to 
entering the work area and during the work, and for making any necessary repairs prior to returning the 
equipment to operation in the work area.  The SPCC will be consistent with Whatcom County’s 
Comprehensive Emergency Plan and the State of Washington Oil Spill Contingency Plan. 

Conservation measures for possible impacts due to noise will include the use of a STP automatic trip 
hammer rather than a down-hole or piling driving hammer.  The 140lb STP hammer free-falls 30 inches 
to strike the core tube above the surface of the water.  Other hammers, such as down-hole hammers do not 
provide consistent blow counts and their use is not consistent with ASTM D 1586 (SPT).  The noise 
generated during sampling will not be continuous.  The automatic trip hammer will strike the sampler rod 
at a rate of about 20 blows per minute over about a 1 to 2 minute period.  About 10 to 20 minutes will 
transpire before the next sample is taken.  The noise generated by the impact of the 140lb STP hammer on 
the drill rod is estimated to be less than 85 dB at the source.  At a distance of 200 feet from the source, the 
noise level attenuates to less than 45 dB.  The noise generated by the STP hammer driving the sampler 
will be less than that generated by the drill rig itself. 

3.0  ACTION AREA 

The action area is the greatest distance that may be affected by potential direct and indirect project 
impacts.  The impact with the largest associated Action Area for this project is noise disturbance.  
Potential noise impacts resulting from exploratory boring and sampling may affect listed species up to a 
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one-half mile radius from each boring location (Figure 4 – Action Area).  Beyond this distance the 
additional noise created by the project is expected to be attenuated to background levels.  Other potential 
impacts associated with this project are expected to be limited to the directly affected portions of the 
seabed and the marine environment in the immediate vicinity.  Consequently, the Action Area for this 
project is defined as the area within a one-half mile radius from the each terminal. 

4.0  BASELINE ENVIRONMENTAL CONDITIONS 

The Whatcom Chief ferry which runs between Lummi Island and Gooseberry Point is the primary 
vehicular and pedestrian access to Lummi Island.  This ferry system is used on a daily basis to transport 
all activity associated with the Lummi Island community.  Navigation is an important activity in Hale 
Passage, especially in serving maritime-related services and industries.  In addition to the increased ferry 
traffic, recreational pursuits in the passage and surrounding area are prevalent.  These activities include 
fishing, crabbing, water skiing, kayaking, sailing and other recreational boating.  The Lummi Island Ferry 
route runs in the middle of Hale Passage.  The primary substrate which makes up the floor of Hale 
Passage is medium sand with shells sporadically interspersed.  The salinity of Hale Passage averages 31.0 
parts per trillion and the average temperature is 11ºC.  Sediments below the top stratum are primarily sand 
with small gravel interspersed (Washington Department of Ecology 2002).  The areas surrounding the 
ferry slip show heavy scour by the operation of the ferry boat. 

Hale Passage supports a wide variety of aquatic life including fish, plants and shellfish.  There is a high 
abundance of major taxa located here compared to the rest of the Puget Sound (Smith 2002).  Hale 
Passage, which is considered part of northern Puget Sound, has been designated as critical habitat for 
Puget Sound chinook salmon.   

The condition of the estuarine and nearshore habitat identified in the Water Resource Inventory Area 
(WRIA) 1 documents varies considerably according to location.  Estuary habitat loss has been 
documented in Bellingham, Lummi, and Samish Bays, but no information was found for the other 17 
estuaries occurring in WRIA 1.  Shoreline modifications (bulkheads, rip-rap, fills) are common in 
Whatcom County along Point Roberts, the Peace Arch, Blaine, Birch Bay, Neptune Beach, Sandy Point 
Shores, Lummi Bay, Bellingham Bay, and Samish Bay.  Most of the areas with high percentages of 
modified shorelines also have poor overhead riparian vegetation.  Overwater structures, which can impact 
eelgrass beds and directly affect salmonid behavior, have been identified as a concern in the following 
areas: Arco Pier, Intalco Pier, British Petroleum Pier, Gooseberry Point Ferry Terminal, Lummi Island 
Ferry Terminal, inner Bellingham Bay, Point Roberts Marina, Blaine Marina, Birch Bay Marina, Sandy 
Point Shores Marina, and Squalicum Marina.  

Eelgrass has been identified by WDFW as a significant habitat feature in the waters of Puget Sound.  A 
dive survey was conducted for the Lummi Island and Gooseberry Point ferry terminals in conjunction 
with this project on September 19, 20 and 21, 2005 by GeoEngineers, Inc. (GeoEngineers) biologists.  
The goal of the survey was to characterize the types of marine vegetation found at each terminal location.  
The Lummi Island site contained one large eelgrass patch to the northwest and one large and one small 
patch of eelgrass to the southeast of the ferry terminal (Figure 2).  The Lummi Island terminal showed 
evidence of scour between the wing-walls and inner and outer dolphins.  All eelgrass patches at the 
Lummi Island site were observed at depths between -0 Mean Lower Low Water (MLLW) to -9 MLLW.  
The Gooseberry Point site contained one medium patch to the west, one medium patch to the east and one 
small patch of eelgrass to the southwest of the ferry terminal (Figure 3).  The Gooseberry Point terminal 
also showed evidence of scour between the wing-walls and inner and outer dolphins.  All eelgrass patches 
were observed at depths between -1 MLLW to -12 MLLW.  A copy of this report has been included in 
Appendix B of this report. 
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5.0  SPECIES AND HABITAT INFORMATION 

The status, habitat requirements and life histories of the listed species previously summarized above in 
Table 1 are described in detail in Appendix C of this report.  Species utilization and potential for 
occurrence in the Action Area are discussed below. 

5.1  SPECIES UTILIZATION 

Much of the shoreline in the vicinity of the Lummi Island ferry terminal is composed of native vegetation 
and sand berms.  There are small amounts of riprap and bulkhead shoreline.  The shoreline adjacent to the 
terminal is composed of large riprap and the upper intertidal zone contains small to medium sized 
cobbles, sand and small riprap.  Development along the shoreline in the vicinity of the terminal consists 
primarily of residential structures as discussed previously.  Despite the increasing urbanization, the area 
still provides habitat for fish and wildlife. WDFW lists priority habitats around the Lummi Island terminal 
as follows: 

• Turf algae occurs in the immediate vicinity of the project site. 

• Eelgrass is documented to be in the immediate proximity of the project site. 

• Hardshell subtidal clam habitat occurs less than one-half mile away to the south. 

• Dungeness crab occurs less than one-quarter mile to the north, east and south of the project site. 

• Three bald eagle nests are located within one and three-quarters mile of the project site to the 
west. 

 
Much of the shoreline in the vicinity of the Gooseberry Point terminal has been altered from commercial 
development.  The shoreline adjacent to terminal is composed of small to medium riprap and the upper 
intertidal zone contains small to medium sized cobbles, sand and small riprap.  Development along the 
shoreline in the vicinity of the terminal consists primarily of commercial structures.  The shoreline to the 
east is primarily composed of sand berms abutting the edge of Lummi View Drive.  Despite the 
increasing commercialization, the area still provides habitat for fish and wildlife.  WDFW lists priority 
habitat around the Gooseberry Point terminal as follows:   

• Turf algae occurs in the immediate vicinity of the project site. 

• Eelgrass is documented to be in the immediate proximity of the project site. 

• Dungeness crab occurs less than one-quarter mile to the north, east and south of the project site. 

• One bald eagle nest is located over one-half mile to the east, another is located just under one-
mile to the east and two more are located about one and a quarter miles to the east of the project 
site. 

 
WDFW PHS map data do not indicate any estuarine or nearshore wetland habitat adjacent to or in the 
vicinity of either terminal location.   

5.1.1  Bald Eagle (Haliaeetus Leucocephalus) 

Bald eagles reside in and migrate through Whatcom County, using forested areas in the vicinity of Lummi 
Island and Gooseberry Point as nesting areas.  Bald eagles typically perch, roost, and build nests in 
mature trees near water bodies and available prey.  Most nesting occurs within 250 feet of open water.  
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There are no bald eagle nests identified within 1-mile of the Lummi Island project site (WDFW 2005).  
There are no known eagle winter foraging sites along Hale Passage in the vicinity of either ferry terminal 
(WDFW 2005 and Stoffle 2006).  There is one bald eagle nest over one-half mile to the east of the 
Gooseberry Point terminal and another nest just under one-mile to the east as well (WDFW 2005).  There 
has been no designation of critical habitat for bald eagles in Washington State. 

5.1.2  Bull Trout (Salvelinus Confluentis) 

The proposed project is not located in the vicinity of designated or proposed critical habitat for bull trout 
(USFWS 2005b).  Anadromous or migratory bull trout are potentially in the area and have designated 
critical habitat in the Nooksack River which is located four miles to the east in Bellingham Bay.  Bull 
trout can potentially swim into the project area both as juveniles and as adults during certain times of the 
year.  Eelgrass beds which support spawning of forage base fish species for bull trout are located in the 
immediate vicinity of the project.  Bull trout could forage in the general vicinity of the project, but would 
be expected to be found in the eelgrass areas and not in the exposed, non-vegetated areas where the 
borings will occur. 

5.1.3  Chinook Salmon (Oncorhynchus Tshawytscha) 

The Puget Sound chinook salmon are listed as threatened under the ESA.  Their current designated 
critical habitat is nearshore marine areas of the Puget Sound.  The project is located in designated marine 
nearshore areas of Hale Passage which is part of the waters of the Puget Sound.  The Nooksack River 
which is located four miles to the east in Bellingham Bay contains listed North/Middle Fork and South 
Fork chinook.  Eelgrass beds which support spawning of forage base fish species for chinook are also 
located in the immediate vicinity of the project.  Chinook could forage and migrate in the general vicinity 
of the project but would be expected to be found in the eelgrass areas and not in the exposed, non-
vegetated areas where the borings will occur. 

5.1.4  Killer Whale (Orcinus Orca) 

The Southern Resident Killer Whale is not expected to be in the project vicinity during the work  period.  
There have been few sightings in Hale Passage over the past six years (Orca Network 2006).  Killer 
whales prefer deeper water and follow salmonids in the Puget Sound for prey (Jensen 2006).  There has 
been no critical habitat designated for the killer whale.   

6.0  ANALYSIS OF EFFECTS 

6.1  CORING ACTIVITIES 

Hale Passage and the Puget Sound serve as a migratory corridor and forage habitat for both adult and 
juvenile listed species of anadromous salmonid fish.  Salmon utilize nearshore habitat due to the 
abundance of forage species in these areas (Williams et. al. 2001).  Decreasing habitat for forage species 
that salmon feed on will decrease the production of salmonids.  The goal of this project is to have no 
impact on salmonids (or their food supply), bald eagles or killer whales.   

The proposed project could have the following direct effects on listed species:  1) The project could cause 
temporary localized turbidity associated with obtaining core samples, which may impair water quality by 
increasing sediment suspension and cause listed fish to temporarily avoid the area.  2) Coring and 
sampling will produce concussion vibrations underwater in the project vicinity that may cause listed fish 
species to temporarily avoid the area.   
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The indirect effects of the proposed project on listed species could include leaking fluids from coring 
equipment may impact water quality. 

The effects of increased turbidity during core sampling will be localized to a radius of approximately 15 
to 25 feet around each core tube.  These impacts will be temporary and the effects from short-term 
increases in vibration and turbidity will be at levels that are insignificant and discountable due to the type 
of coring and sampling equipment being used, the small number of cores proposed and the limited 
duration needed to obtain them.  Furthermore, such effects are common in the area due to the ferry 
operations and the turbidity occasionally generated during ferry movements.  The incremental effect of 
the coring activities relative to current conditions would be insignificant in magnitude and duration. 

The use of an auger and 140lb STP hammer will produce underwater noise that is likely more than an 
order of magnitude lower than normal pile driving.  Pile driving activities that utilize hammer weights 
upwards of 10,000 pounds produced noise impacts underwater that affected listed fish species within a 
600m radius of the site (Feist 1991).  Underwater concussion vibrations from coring and sampling will 
occur at each boring location.  The effects of underwater vibrations from sampling are insignificant and 
discountable due to reduced noise and the short duration needed to complete the core sampling.   

Noise from coring and sampling activities may affect listed bird species up to one-half mile away from 
the project site (USFWS 1986).  These impacts will be temporary.  All core sampling and in-water work 
will be accomplished within 5 working days.  The coring is being proposed adjacent to the existing ferry 
terminals where noise levels are already high from daily ferry traffic, from Lummi Island tribal fishing 
boats and other personal watercraft in the area.  The anticipated noise production from the drill rig is 
expected to be less than 100 dB at the source and less than 75 dB at 400 feet away (First 2005).  Boring 
locations range from approximately 100 feet to 345 feet from the MLLW and from 6 feet to 16 feet water 
depth.  Therefore, noise impacts resulting from the operation of sampling equipment are insignificant and 
discountable due to the short time it will take to obtain the samples, the distance the project will occur 
offshore, and the existing noise levels in the vicinity of the project. 

6.2  WATER QUALITY 

The collection of core samples should not cause a measurable change in substrate, water temperature, 
water velocity, food, or space conditions.  Any measurable changes in water quality and safe passage 
conditions will be minimized by the permit conditions.  The material removed from the core tubes will be 
sealed on the barge for analysis.  Spoils from sampling will not be released into the water from the barge. 

Localized water quality may be impacted from the introduction of oils, fuels or greases from sampling 
equipment.  Implementation of BMPs and a SPCC plan consistent with Whatcom County and the state of 
Washington will limit potential impacts to water quality.  Work will also be limited to a total of 5 
workings days from April 17th through April 21st.  Therefore, water quality impacts from the proposed 
coring will be insignificant and discountable. 

6.3  WATER TEMPERATURE 

Water temperature of Hale Passage will not be effected by the proposed project.  Tidal influence and 
Puget Sound currents will negate any temperature changes.  Therefore, the effects on water temperature 
are insignificant and discountable.   
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6.4  WATER FLOW 

The sampling equipment may exhibit some drag on currents in the immediate vicinity of the structure.  
However, the effects on water flow are insignificant and discountable because the project will not modify 
currents or circulation within Hale Passage.   

6.5  HABITAT ACCESS 

Hale Passage serves as a migratory corridor for both adult and juvenile anadromous fish species.  During 
migration, juvenile chinook salmon typically key on shallow, nearshore habitats (Dawley et al. 1986).  
Disturbances from vibration may temporarily displace fish within the immediate vicinity of the core 
sampling area.  Therefore, impacts to habitat access for fish are insignificant and discountable. 

Hale Passage is not known to contain bald eagle winter foraging territory according to WDFW (WDFW 
2005 and Stoffle 2006).  There is one bald eagle nest over one-half mile to the east from the Gooseberry 
Point terminal and another nest just under one-mile to the east from this terminal as well (WDFW 2005), 
both outside the action area.  However, effects on habitat access for bald eagles are insignificant and 
discountable due to the short term of the coring activities and the substitution of quieter sampling 
equipment for the project. 

Killer whales are not expected to occur in the action area at the time of the proposed activities. 

6.6  CRITICAL HABITAT 

NOAA Fisheries, under the ESA, has determined that nearshore marine habitat in Hale Passage for the 
Puget Sound chinook salmon has been designated to be within the action area of both projects (70 FR 
52630-52853). 

The Primary Constituent Elements for juvenile and adult salmon in the project vicinity that support one or 
more of the life stages of the Evolutionary Significant Unit are nearshore and offshore marine areas (69 
FR 74572-74846).  Nearshore marine areas include features such as water quality, water quantity, forage 
and natural cover. 

• Impacts to water quality have been discussed in previous sections. 

• Boring and sediment collection activities will have no impact on water quantity in the actions 
areas.  The water will remain concurrent with the tides of the Puget sound.  

• The limited duration of the project and the avoidance of eelgrass habitat in the area will have 
minimal impact on salmonid foraging.  Therefore, there will be no impact to salmonid food 
sources. 

• Both sites are significantly disturbed in nature both along the shoreline as well as in the 
immediate area of each terminal.  The limited duration of the project and the avoidance of 
eelgrass habitat in the area will have minimal impact.  Thus, there will be no impact to natural 
cover. 

 
Offshore marine areas include essential features such as water quality and forage. 

• Impacts to water quality have been discussed in previous sections. 
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• The limited duration of the project and the avoidance of eelgrass habitat in the area will have 
minimal impact on food sources.  Therefore, there will be no impacts to salmonid foraging. 

 
The proposed project, with conditions identified previously through conservation measures and BMPs, 
will not destroy or adversely modify designated critical habitat for the Puget Sound chinook salmon.  Due 
to the minimization of the project scope and the avoidance critical habitat, effects of the proposed project 
on listed species will be at levels that are insignificant and discountable. 

Bull trout does not have any critical habitat located in the waters of the Puget Sound.  The closest critical 
habitat is located in the Nooksack River which is over four miles to the east of Gooseberry Point in 
Bellingham Bay (70 FR 56212-56311).  The proposed project will have no effect on bull trout critical 
habitat. 

The proposed project, with conditions identified previously through conservation measures and BMPs, 
will not destroy or adversely modify designated critical habitat for the Puget Sound chinook salmon or 
bull trout.  Due to the minimization of the project scope and the avoidance of critical habitat, effects of 
the proposed project on listed species will be at levels that are insignificant and discountable. 

There has been no critical habitat designation for the bald eagle or the Southern Resident killer whale. 

6.7  WATERSHED CONDITIONS 

There are existing over-water dock structures associated with both Lummi Island and Gooseberry Point 
ferry terminals.  The nearshore areas immediately adjacent to each of the terminals are significantly 
armored with rip rap or hard substrate bulkheads.  Water transport and recreation and commercial 
activities already exist within the project area.   

No interdependent or interrelated activities have been identified for this project.  The pile replacements 
for which the borings are being conducted are needed regardless of any other ferry terminal or related 
activities in the area. 

7.0  EFFECT DETERMINATIONS 

Table 4 summarizes the determination of effect for each listed species likely to occur within the Action 
Area for the proposed project.  

Table 4.  Determination of Effect 

Species Effect Determination 

Bald eagle No Effect 

Bull trout No Effect 

Puget Sound chinook salmon No Effect 

Southern Resident killer whale No Effect 

 
Wintering bald eagles typically congregate in areas where food is abundant and disturbance is minimal, 
such as streams that contain spawning salmonids (Rodrick and Milner 1991).  There are no tributary 
creeks or rivers within a one-mile radius of either project site which could provide habitat for anadromous 
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fish species which eagles prey on.  The closest bald eagle nest is over one-half mile away from the 
Gooseberry Point terminal and outside the action area.  There are no eagle nests within one-mile of the 
Lummi Island terminal.  The lands surrounding each terminal are moderately developed and no wintering 
bald eagle foraging habitat exists.  Therefore, the project will have “no effect” on bald eagle nesting or 
foraging activities. 

There has been no critical habitat designation for bull trout within the marine waters of Puget Sound.  The 
closest critical bull trout habitat occurs in the freshwater system of the Nooksack River which drains into 
Bellingham Bay approximately four miles to the east of the Gooseberry Point terminal.  Anadromous bull 
trout migrate to salt water, while the remainder stay in the freshwater streams where they were hatched 
(USFWS 1998).  Bull trout spawning and reproduction will not be affected by this project.  Anadromous 
adults and juvenile bull trout could possibly stray into the vicinity of the project but, if so, would tend to 
be associated with the eelgrass areas and not the open area where the corings will occur.  However, the 
duration of this disturbance will be short and impacts associated with turbidity, suspended sediments or 
chemical contaminants will be minimized through conservation measures and implementation of BMPs.  
Bull trout are also quick to move away from human disturbance, so any individual fish present during 
coring are expected to avoid the immediate work zone and find other suitable habitat in the vicinity.  
Therefore the project will have “no effect” on bull trout or their critical habitat.  

Juvenile chinook salmon could be present during the project.  Juvenile salmonid use of near shore marine 
areas consists primarily of foraging and hiding shelter.  WDFW identifies both the Lummi Island and 
Gooseberry Point terminals to contain eelgrass habitat which provides both foraging and hiding shelter for 
juvenile salmonids.  GeoEngineers confirmed the presence of eelgrass adjacent to each ferry terminal 
during a September 2005 dive survey.  To avoid impacts to this critical habitat, boring locations are being 
proposed outside of areas containing eelgrass.  Similar to bull trout, juvenile chinook salmon will also 
avoid the immediate work zone if they happen to be in the area of a particular coring location.  The 
overall duration of this disturbance to chinook will be short and impacts associated with possible 
turbidity, suspended sediments or chemical contaminants will be minimized through the implementation 
of BMPs and an SPCC plan.  Therefore, the project will have “no effect” on Puget Sound chinook 
salmon. 

In addition to eelgrass habitat, WDFW also identified surf smelt and sand lance spawning grounds in the 
upper intertidal zone adjacent to the Lummi Island terminal and sand lance spawning adjacent to the 
Gooseberry Point terminal.  Surf smelt and sand lance are known to be a forage species for chinook 
salmon and are of high importance when assessing the impacts to the marine near shore environment of 
Pacific salmonids in general.  Because the range of proposed borings are approximately 100 feet to 345 
feet off-shore from the MLLW, they will be outside of the area of potential surf smelt and sand lance 
spawning habitat.  Therefore the project will have “no effect” on Puget Sound chinook salmon critical 
habitat. 

The Southern Resident Killer Whale will have no short or long-term effects from the proposed activities.  
Killer whales do not frequent Hale Passage regularly and are seldom observed (Orca Network 2006).  If 
there are any killer whale sightings in Hale Passage during the time of boring, all project activities will be 
halted until the killer whales leave Hale Passage.  The geotechnical borings will be limited in duration and 
proper conservation measures will be implemented to ensure there are no effects on the killer whale. 
Therefore the project will have “no effect” on the Southern Resident killer whale. 
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8.0  CONCLUSIONS 

Because of the shortened period between obtaining the necessary geologic data for evaluation of design 
alternatives for emergency piling replacement this summer, current work restrictions make it unfeasible to 
wait until July to schedule the proposed exploratory work.  As result, we are requesting this project to be 
completed in the early spring of 2006, outside of the allowed construction work windows for fish.  
Because of the potential presence of listed species in the project vicinity, the implementation of the 
proposed project could potentially impact these species.  However, all potential impacts have been 
reduced to an insignificant and discountable level through the following conservation measures: 

1. Increased turbidity: 

 Coring and sampling equipment have been selected to reduce the effects of turbidity by 
containing the cored sediment and the sampling device within a hollow-stem auger, and 

 A minimal number of core samples (4) and short investigation time (5-days) will reduce any 
long-term effects of turbidity. 

2. Increased noise: 

 The short duration needed to complete the investigation (5 days) and the intermittent use of 
the STP hammer to drive the sampling device will minimize possible effects from noise, and 

 The substitution of quieter sampling techniques will decrease the possible effects from noise. 

3. Decreased water quality: 

 The short duration needed to complete the investigation (5 days) will reduce the potential for 
events that may impact water quality through spills or equipment leakage, and 

 The implementation of a SPCC plan will limit the potential for equipment leakage or spill 
events. 

4. Habitat Degradation 

 Selection of bore holes outside the eelgrass areas will minimize impacts to this habitat, the 
forage fish that depend on this habitat, and the salmon that prey on the forage fish. 

 
All of the above mentioned impacts will affect listed species at levels that are insignificant and 
discountable.  Therefore, the impacts from the proposed project and its construction will have "no effect" 
on:  Puget Sound chinook salmon, bull trout, bald eagle, and Southern Resident Killer Whale. 

The project is not likely to result in the destruction or adverse modification of proposed critical 
habitat for chinook salmon.  Conservation measures and BMPs identified in this report will reduce the 
potential for impacts related to the implementation of this project to levels that are insignificant and 
discountable. 

It is our understanding that this biological evaluation satisfies the current responsibilities of Whatcom 
County Public Work under Section 7(c) of the ESA.  The County will continue to remain aware of any 
change in status of these species and will be prepared, if necessary, to re-evaluate potential impacts from 
implementation of this boring exploration and sediment sampling project.  The federal agency, however, 
has the final decision on the determination of effect for this and every project.   
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9.0  EFH ASSESSMENT 

The Magnuson-Stevens Fishery Conservation Management Act, as amended by the Sustainable Fisheries 
Act of 1996, established procedures designed to identify, conserve, and enhance Essential Fish Habitat 
(EFH) for those species regulated under a Federal fisheries management plan (FMP).  EFH is defined by 
the Magnuson-Stevens Act as “those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity.”  For the Pacific West Coast there are three FMPs covering 1) groundfish, 
2) coastal pelagic species, and 3) Pacific salmon. 

The objective of this EFH assessment is to describe potential adverse impacts to designated EFH for 
federally managed fish species within the proposed action area.  It also describes conservation measures 
proposed to avoid, minimize or otherwise offset potential adverse impacts to designated EFH resulting 
from the proposed action (Pacific Fishery Management Council 1999). 

The areas where the planned exploratory borings will occur in Hale Passage are relatively shallow 
(approximately 6 to 16 feet water depth), nearshore areas that do not provide suitable habitat for 
groundfish or coastal pelagic species.  Both are primarily associated with deeper, more offshore waters 
and are unlikely to be found in the work area.  However, chinook, coho (O. kitsutch) and pink salmon (O. 
gorbuscha) occur in the area and both adults and juveniles could be present in the project vicinity when 
the exploratory borings are occurring.  Therefore, this assessment focuses on potential project impacts to 
the Pacific salmon FMP. 

9.1  PROPOSED ACTION 

For more details concerning the proposed action for this project, please the Project Description section of 
this report. 

9.2  POTENTIAL EFFECTS OF PROPOSED ACTION ON EFH 

9.2.1  Effects On Pacific Salmon EFH 

As described above, the project site is located within designated Puget Sound chinook salmon critical 
habitat.  Both adults and juveniles of all three salmon included within the Pacific salmon FMP, as well as 
certain forage species, could occur in the project vicinity during the explorations and could be subject to 
some minor, temporary impacts.  Potential effects to salmon FMP include: 

• Area avoidance due to short-term increases in noise/vibration levels; 

• Short-term water quality degradation caused by exploration accidents, resulting in 
erosion/sedimentation, slope instability or equipment fluid leakage that may damage subtidal 
vegetation or forage base spawning areas. 

• Water quality impacts caused by unpredicted adverse weather conditions, resulting in erosion or 
slope instability that may damage subtidal vegetation or forage base spawning areas. 

 
For more information on the effects of the proposed project on Salmon EFH, please see the Effects 
Analysis section of this report.  The analysis of effects on chinook applies as well to effects on coho and 
pink salmon. 
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9.2.2  EFFECTS ON GROUNDFISH EFH 

No effects on the groundfish EFH are anticipated for the proposed project.  Groundfish are expected to 
use the area only incidentally and, if present during the exploratory borings, would likely move to another 
(probably deeper offshore) area without harm to the individual.  Furthermore, the exploratory borings 
would not alter habitat for groundfish. 

9.2.3  EFFECTS ON COASTAL PELAGICS EFH 

No effects on the coastal pelagic EFH are anticipated for the proposed project.  Coastal pelagic species 
are not likely to use the area, but, if present during the exploratory borings, they would likely move away 
from the work to more open waters without experiencing any harm.  Furthermore, the exploratory borings 
would not alter habitat for coastal pelagic’s.   

9.2.4  EFH CONSERVATION MEASURES 

A number of measures will be implemented to minimize the potential adverse effects on the Pacific 
salmon EFH.  These same measures, listed below, will also serve to minimize potential effects on the 
groundfish or coastal pelagic EFHs:   

• Selection of bore holes outside the eelgrass areas will minimize impacts to this habitat, the forage 
fish that depend on this habitat, and the salmon that prey on the forage fish. 

• Coring and sampling equipment have been selected to reduce the effects of turbidity by 
containing the cored sediment and the sampling device within a hollow-stem auger. 

• A minimal number of core samples (4) and short investigation time (5-days) will reduce any 
long-term effects of turbidity. 

• The short duration needed to complete the investigation (5 days) and the intermittent use of the 
STP hammer to drive the sampling device will minimize possible effects from noise. 

• The substitution of quieter sampling techniques will decrease the possible effects from noise. 

• The short duration needed to complete the investigation (5 days) will reduce the potential for 
events that may impact water quality through spills or equipment leakage. 

• The implementation of a SPCC plan will limit the potential for equipment leakage or spill events. 

 
See the Conservation Measures section of this report for additional information.  For more information 
regarding prey species, please see the Species and Habitat Information section above. For more 
information regarding status and life histories of the listed species, see Appendix C. 

10.0  CONCLUSION 

The proposed action will have no effect on Pacific salmon, groundfish or coastal pelagic EFHs, including 
their managed species and associated species, occurring in the vicinity of the project site.  As described 
previously, the project will not result in the destruction or adverse modification of designated Puget 
Sound Chinook critical habitat.   

If more detailed information is desired concerning the determination of effect of all listed species 
occurring within the Action Area, please see refer to the Effect Determinations section in this report. 
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11.0  LIMITATIONS  

GeoEngineers has prepared this report in general accordance with the scope and limitations of our 
proposal.  Within the limitations of scope, schedule and budget, our services have been executed in 
accordance with the generally accepted practices for biological evaluations in this area at the time this 
report was prepared.  No warranty or other conditions express or implied should be understood.   

This report has been prepared for the exclusive use of U.S. Army Corp of Engineers and their authorized 
agents and regulatory agencies, following the described methods and information available at the time of 
the work.  No other party may rely on the product of our services unless we agree in advance to such 
reliance in writing.  The information contained herein should not be applied for any purpose or project 
except the one originally contemplated.   
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*The Lummi Island site is located in the NW 1/4
 of Section 03, Township 37 North, Range 01 East.
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Figure 4
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 of Section 04,  Township 37 North,  Range 01 East.
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 Photo 6 – Gooseberry Point Terminal Wing Walls and 
Dolphins – North 

Photo 5 – Gooseberry Point Terminal Wing Walls and 
Dolphins – South 

Photo 7 – Lummi Island Terminal Photo 8 – Lummi Island Terminal 

File No. 0484-060-00 Page A-2 
March 17, 2006 



 

Photo 9 – Lummi Island Terminal Wing Walls and 
Dolphins – North 

Photo 10 – Lummi Island Terminal Wing Walls and 
Dolphins – South 

Photo 11 – Lummi Island Terminal Shoreline – North Photo 12 – Lummi Island Terminal Shoreline – South 
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REPORT 
DIVE SURVEY 

EELGRASS AND MACRO ALGAE HABITAT SCUBA DIVE SURVEY 
LUMMI ISLAND AND GOOSEBERRY POINT FERRY TERMINALS 

WHATCOM COUNTY, WASHINGTON 
FOR 

ART ANDERSON AND ASSOCIATES, INC. 

1.0  INTRODUCTION 

GeoEngineers, Inc., (GeoEngineers) conducted a SCUBA dive survey for Art Anderson and Associates, 
Inc., (Art Anderson) to document subtidal habitat conditions in the vicinity of the Lummi Island Ferry 
Terminals at Gooseberry Point and Lummi Island (Appendix A, Figure 1).  The purpose of the dive 
survey was to record the presence or absence of potential eelgrass and Macro Algae species and 
associated aquatic habitat in the vicinity of the two ferry terminals.  This information will be utilized in 
the design of the ferry upgrades to avoid impacts to existing eelgrass beds.  This dive survey was 
completed based on the project description and design information provided by Art Anderson, as well as 
conversations between GeoEngineers and the Washington State Department of Fish and Wildlife 
(WDFW).  

Three tasks were completed for this survey: 

1. Two dive plans, 

2. A dive survey based on the Intermediate Eelgrass/Macro Algae Habitat Survey Guidelines, and  

3. A post dive report, which includes tabular data and narrative text. 
 

2.0  METHODS 

GeoEngineers and Art Anderson met on September 8, 2005 to discuss the proposed Lummi Island Ferry 
Terminal upgrades, review the site plans, and discuss the dive plans.  GeoEngineers prepared the dive 
plans based on information and direction received from WDFW specific to this survey, as well as 
procedures outlined in the Intermediate Eelgrass/Macro Algae Habitat Survey Guidelines.  WDFW 
requested identification of the edge of existing eelgrass beds and estimates of relative densities of eelgrass 
patches (Williams 2005)1.  Transects were identified in the dive plans (Appendix B) that were submitted 
to WDFW for approval prior to the eelgrass survey.  Based on the site plan provided to GeoEngineers, 
eight transects perpendicular to the shoreline were identified along the Gooseberry Point Terminal and 10 
transects identified for the Lummi Island Terminal.  Transects were set parallel the existing ferry 
terminals, 20 feet apart, starting at 0 feet Mean Lower Low Water (MLLW) and extending shoreward to 
approximately -20 feet MLLW.     

An underwater video survey of the project areas was performed after completion of the dive surveys.  The 
underwater video provides documentation of the benthic habitat observed during the dive surveys.  The 
video was conducted from the dive boat utilizing a GPS overlay on the video to identify and correlate the 
location of the video transects for comparison to the dive survey results.  

                                                      
1 Williams, Brian. 2005. Personal communications between Brian Williams (Whatcom County Marine Area Habitat 
Biologist, WDFW) and Joe Callaghan (Senior Biologist, GeoEngineers), September 14, 2005. 
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2.1  DIVE PLANS 

Two dive plans (Appendix B) were prepared prior to completion of the dive survey.  The dive plans 
document timing, tidal ranges, relevant safety information, transect locations, and methods of data 
collection.  Dive planning is essential for safety, as well as successful data collection. 

The two site locations experience strong tidal influences and receive frequent boat traffic, including the 
existing Lummi Island Ferry, all of which present potential hazards to divers.  To minimize these hazards 
a dive spotter was used on the dive vessel to monitor the dive, collect data, and alert boaters of the divers’ 
location.  One field day per terminal was estimated to be required due to tidal cycle restrictions on the 
divers’ time in the water (bottom time).  Two divers are required for safety and together they completed 
the site investigation and data collection.   

All dives were scheduled to be performed during the slack tide at the peak of the low of the low tide.  The 
estimated maximum working depth for the dives was 9.1 meters (30 feet) and bottom time was expected 
to be around one hour per diver per descent.   

GeoEngineers divers employed standard SCUBA apparatus consisting of dry suits, high pressure SCUBA 
tanks, regulators, buoyancy compensation devices, and masks with some minor additions.  To facilitate 
underwater data collection and communication, GeoEngineers’ used a “BuddyPhone” system that allows 
divers to communicate with each other and crew in the support vessel when needed.  Both divers used a 
dive computer to monitor depth, bottom time, and position in the water.  There were no emergencies 
during the dives.  In the event of an emergency, GeoEngineers divers would have followed the 
Emergency Procedures contained in the GeoEngineers Dive Safety Program.  The U.S. Coast Guard 
Seattle Sector was notified at the commencement of each dive and was again notified when the dives 
were completed.  Surface safety equipment (personal floatation devices, hard hats and safety glasses) 
were on board for all personnel on the vessel.   

Dive transects were identified in the field using a compass to orient the shoreline and the ferry terminal in 
relation to each transect.  Transects were then marked following a compass bearing and measured 
underwater with a standard nylon measuring tape.  A 0.25-square-meter measuring tool was used to 
maintain control over replication of sample plot size during turion density estimations.  Estimates of 
turion densities were conducted where eelgrass was observed and translated to relative densities of Low 
(1-40 turions per square meter), Medium (41-80 turions per square meter) and High (Greater than 80 
turions per square meter).  The edge of the eelgrass beds were identified relative to the transect locations 
to produce a map of the existing eelgrass beds (Appendix A, Figures 2 and 3).  Transects were labeled 
sequentially (GT-1 through GT-8) from west to east along the Gooseberry Point Terminal.  Transects 
along the Lummi Island Terminal were also labeled sequentially (LT-1 through LT-10) from west to east, 
but transect LT-10 was relocated between LT-4 and LT-5 in line with the center of the terminal as 
requested by Brian Williams of WDFW2 (Williams 2005).   

The methods utilized for the dive survey and data collection followed the methods outlined in the WDFW 
Intermediate Eelgrass/Macro Algae Habitat Survey Guidelines as amended by Brian Williams WDFW 
(Williams 2005).  The survey was completed within the approved window of June 1 to October 1 and the 
dive plan was approved by WDFW prior to the dive survey (Williams, 2005).   

                                                      
2 Williams, Brian. 2005. Personal communications between Brian Williams (Whatcom County Marine Area Habitat 
Biologist, WDFW) and Joe Callaghan (Senior Biologist, GeoEngineers), September 14, 2005. 
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2.2  CONDUCTING THE DIVE SURVEY  

The dive surveys for Lummi Island and Gooseberry Point Terminals occurred during low tide cycles near 
mid-day.  The temperature of the water was between 50 and 55 degrees Fahrenheit.  Currents in the 
project area at the time of the survey were slight due to slack tides and did not affect data collection.  
Weather conditions were sunny during the two days of diving and visibility at the site was good.  Divers 
entered and exited the water from the support craft.   

During each dive, a measuring tape with an attached 10-inch galvanized nail was embedded in the 
substrate at the beginning of each transect (0-feet MLLW).  The divers surveyed the transect waterward 
of 0-feet MLLW, then moved the tape to the next transect location and surveyed back towards the 
shoreline.  When eelgrass was encountered, divers stopped at 20-foot intervals and estimated eelgrass 
densities, identified bed locations, and recorded substrate data.   

3.0  FIELD OBSERVATIONS AND RESULTS 

GeoEngineers coordinated the dive with WDFW, Whatcom County, The Lummi Tribe and the U.S. Coast 
Guard.  A total of eight transects were completed in three dives for the Gooseberry Point Terminal and 10 
transects were completed in three dives for the Lummi Island Terminal.  The dive survey began on 
September 20 at the Gooseberry Point Terminal and was completed on September 21, 2005 at the Lummi 
Island Terminal.  Underwater video was completed on September 22, 2005 for both locations.   

Several eelgrass beds were identified in the vicinity of the Gooseberry Point Terminal.  West of the 
existing terminal one bed was identified along transects GT-1 through GT-3, starting approximately 20 
feet west of the terminal and extending west beyond the investigated area.  This bed is located near the -3-
foot MLLW elevation and extends south to the -9-foot MLLW elevation.  Eelgrass densities within this 
bed consist of low cover near the edges and medium cover in the center (Figure 2).   

A similar eelgrass bed was identified approximately 20 feet east of the existing terminal and extends east 
outside of the investigation area.  This bed was located between transects GT-6 and GT-8 near the -1-foot 
MLLW elevation and extended to approximately -6-foot MLLW.  Eelgrass densities within this bed 
consist of low cover near the edges and medium cover in the center (Figure 2). 

A small eelgrass patch was identified along transect GT-6 approximately 235 feet from the beginning of 
the transect.  This patch was approximately 10-foot by 10-foot and contains a density of low cover.  A 
more extensive eelgrass bed was identified along transect GT-8 approximately 208 feet from the 
beginning of the transect and extends east beyond the investigation area.  The bed is located between -5 
feet MLLW and -12 feet MLLW and eelgrass densities consist of low cover near the edges and medium 
cover in the center (Appendix C, Table 1).  

Substrate in the vicinity of the Gooseberry Point Terminal consists of sand and silt with a small amount of 
shell fragments.  Areas of exposed cobbles and gravel were observed along transects GT-4 and GT-5 
within 150 feet of the end of the terminal.  There were several Macro Algae species observed within the 
investigated area including green algae (Ulva Fenestrata), brown algae, (Laminaria sp.) and red algae 
(Chondracanthus exasperatus, and Iridaea sp.).  Macro Algae was observed mainly associated with 
eelgrass beds with a sparse distribution throughout some of the investigated area.  Piddock clam 
(Pennitella pinata) species were observed along transects GT-4 and GT-5 and sea pen (Ptilosarcus 
gurneyi) were sparsely distributed throughout the investigated area.  There were also baitfish species 
observed among the eelgrass and crab species occasionally found along the bottom.  
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In the vicinity of the Lummi Island Terminal, two large eelgrass beds and one small patch were observed 
to the northwest and southeast of the terminal.  Northwest of the terminal, eelgrass was observed within 
15 feet of the loading dock and approximately 10 feet from the breakwater along transects LT-1 through 
LT-4 (Figure 3). Transect LT-1 is 50 feet longer than transect LT-2 and LT-3 due to the orientation of 
transects in relation to the terminal.  Eelgrass was not observed beyond 245 feet from the beginning of 
transects LT-2 and LT-3 and 293 feet from the beginning of transect LT-1 (Appendix C, Table 2).   This 
bed is located between the 0-foot MLLW elevation and the -8-foot MLLW elevation and extends west 
beyond the investigated area.  Turion densities within this bed are variable with low cover near the edges, 
transitioning to medium cover and high cover near the center of the bed.   

Southeast of the Lummi Island Terminal, one large eelgrass bed and one small eelgrass patch was 
identified between transects LT-6 and LT-9.  The smaller eelgrass patch is approximately 40 feet by 20 
feet and is located between 230 feet and 250 feet from the beginning of transects LT-7, LT-8 and LT-9.    
The larger eelgrass bed southeast of the Lummi Island Terminal was observed more than 20 feet from the 
breakwater along the edge of transect LT-6.  This bed is located between the 0-foot MLLW elevation and 
the -9-foot MLLW elevation and extends east beyond the investigated area.  Turion densities within this 
bed are variable with low cover near the edges, transitioning to medium cover and high cover near the 
center of the bed.         

Substrate in the vicinity of the Lummi Island Terminal consists of sand and silt with a small amount of 
shell fragments.  Areas of exposed cobbles and gravel were observed along transect LT-10 within 200 
feet of the end of the terminal.  There were several Macro Algae species observed within the investigated 
area including green algae (U. Fenestrata), brown algae, (Laminaria sp.) and red algae (C. exasperatus, 
and Iridaea sp.).  Macro Algae was observed mainly associated with eelgrass beds with a sparse 
distribution throughout some of the investigated area.  There was also baitfish species seen among the 
eelgrass and crab species and bottom fish occasionally found along the bottom as well as several sea pen 
(P. gurneyi) sparsely distributed throughout some of the investigated area. 

4.0  SUMMARY 

GeoEngineers completed two dive surveys for the Whatcom County Lummi Island Ferry at Gooseberry 
Point and Lummi Island terminals.  Two dive plans were prepared and submitted to WDFW for approval 
prior to the dive surveys.  A total of 18 transects were surveyed by divers for both terminals and a video 
survey of the project area was also completed for documentation of benthic conditions.  Extensive 
eelgrass beds were encountered near both terminals during the video and dive surveys.  Turion densities 
were estimated and the edge of the eelgrass beds were identified and mapped.  The location of eelgrass 
will be utilized in planning upgrades to each terminal to avoid impacts to these habitats. 

5.0  LIMITATIONS 

We have prepared this report for use by Art Anderson for the Lummi Island Ferry upgrades in Whatcom 
County, Washington.  Within the limitations of scope, schedule and budget, our services have been 
executed in accordance with generally accepted environmental science practices in this area at the time 
this report was prepared.  No warranty or other conditions, expressed or implied, should be understood.  
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LUMMI ISLAND SITE

µ Site Vicinity Map

Figure 1F

Gooseberry Point and Lummi Island
Ferry Terminals

Whatcom County, Washington

§̈¦5

Skagit

Whatcom

San Juan

IslandClallam
Jefferson

2,000 2,0000

Feet

Data Sources:  Interstates, state routes, and roads from TIGER 2000. 
County boundaries, cities, and waterbodies from Department of Ecology.
U.S. Topographic map from National Geographic Society (obtained October 2005).

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
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    this communication.
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LUMMI ISLAND FERRY TERMINAL 
GEOENGINEERS, INC. DIVE PLAN 

NOTE: All Dives must be planned around the competency of the least experienced diver.  Before 
conducting any diving operation, the Dive Leader for the proposed dive must formulate a Dive Plan that 
addresses the items below.  This Dive Plan must be approved by the GeoEngineers Project Manager and 
the Diving Supervisor.  Dive plans can be formulated for extended periods, but must not exceed one year.  
If locations, techniques, environmental conditions, or personnel change, dive plan addenda are required 
for the duration of the approved period. 

PROJECT NAME: Lummi Island Ferry Terminal Intermediate Eelgrass/ Macroalgae Habitat SCUBA 
Survey 
PROJECT NUMBER: 0484-060-00 
PREPARED BY:  Shawn Mahugh 
DATE AND LOCATION OF DIVE:  Wednesday, September 21, 2005; Bellingham, Washington (Lummi 
Island Ferry Terminal) 

Environmental Factors Affecting Dive 

Surface and Underwater 
Conditions 

The existing pier is an active ferry terminal and boating traffic will pose a hazard as 
well as adding to limited visibility.  Dives will be planned around the existing POFF 
operation to avoid conflicts with Ferry traffic. 

Currents Current are anticipated to be minimal due to dives occurring through slack tides. 

Visibility Variable (usually between 10’ and 30’) 

Depths 20’-40’ 

Habitat Type Marine – subtidal 

Bottom Type Sand and fine Sediment with cobbles and gravels 

Anticipated Hazards/ Briefing 
Held 

Ferry traffic, boating traffic, lowered visibility 

Other Environmental 
Conditions or Issues 

Possible inclement weather 
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Planned Diving Activities (be specific in your descriptions) 

Proposed Work (specific task) Intermediate Eelgrass Survey 
Proposed Time Period (dates) Between 12:30pm and 3:30pm (9/21/05) 

Diving Equipment and Gasses Buoyancy compensators, dry suits, full masks, fins, high 
pressure tanks, gas used is an air mixture 

Diving Platforms 22’ Boston Whaler 

Estimated Working Depths and Bottom Times 40’ for 60 minutes 

Estimated #Dives/Day/Diver 2 

Method of tracking Nitrogen in Divers: 
PADI/SSI Tables, Computers (specific brands) 

SSI Tables, Computer brands are Oceanic and Suunto 
Favor 

 
Planned Diving Activities (be specific in your descriptions) 

Estimated Total Number of Dives 6 

Equipment Inspected / Tested (full face masks, 
dive lights etc.) 

Yes 

Warning Signal (‘A’ Flag) Dive buoy with red and white flag 

Communications Tested  (buddy communication 
system) 

Yes 

Emergency Decompression Tables on site  SSI Table 

First Aid and Oxygen on site One first aid kit 

 
Diving Accident Management 

NOTIFICATION INFORMATION 

Diver’s Name 

Person to Notify 
in Case of 
Accident 

Relationshi
p to Diver 

Phone Number 
of Person to 

Notify 
Address of Person to 

Notify 
Shawn Mahugh Mark Mahugh Father (360) 895-4625 7321 Bielmeier Rd SE 

Port Orchard, WA 98367 

Paul Robinette Celeste Robinette Wife (206) 779-3503 20720 NE Puget Street 
Indianola, WA  98342 

Joe Callaghan Olivia Callaghan Wife (360) 769-7179 3990 Weathers Court  
Port Orchard, WA 98366 
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NEAREST DECOMPRESSION CHAMBERS TO DIVE SITE 

Facility Name 
Person to Notify at 

Facility 
Phone Number(s) of 

Facility Address of Facility 
Virginia Mason Medical 

Center 
Emergency Department 

State decompression 
emergency 

(206) 223-6600 or  
(206) 625-7373 

(decompression unit) 

1100 Ninth Ave., Seattle, 
WA 98111 

St. Joseph Medical Center E.R. staff (253) 426-4101 1717 South J Street 
Tacoma, WA 98405 

U.S. Naval Undersea 
Warfare Center 

Decompression chamber 
supervisor 

Day: (360) 396-2522 
Any: (360) 396-2111 

610 Dowell St. 
Keyport, WA 98345 

 
NEAREST TWO HOSPITALS TO DIVE SITE 

Hospital Name 
Person to Notify at 

Facility 
Phone Number(s) of 

Facility Address of Facility 
St Joseph Hospital 

(Bellingham)   
E.R. staff (360) 734-5400  2901 Squalicum Pkwy 

Bellingham, WA  
(Map included with plan) 

Island Hospital Home 
Health (Anacortes) 

E.R. staff (360) 299-1300 1211 24th Street 
Anacortes, WA 98221 

(Map included with plan) 

 
AVAILABLE MEANS OF TRANSPORTATION AND PHONE NUMBERS 

GeoEngineers Field Truck, GeoEngineers dive boat 

NEAREST U.S. COAST GUARD RESCUE COORDINATION CENTER 

Seattle, WA (206) 217-6001 (direct line to rescue desk) 

4.0  DIVERS AND QUALIFICATIONS RELEVANT TO THE PROPOSED DIVE 

Position Name 
Agency 

Cert. Depth cert. 
First aid and CPR 
Expiration date 

Dive Supervisor Paul Robinette SSI/CMAS 200’+ May 2006 

Diver Shawn Mahugh NAUI 130’ October 2006 

Diver  Joe Callaghan SSI 130’ October 2006 

Note: The Dive Supervisor is required to be certified as a Rescue Diver. 

The Dive Leader must maintain a copy of the approved dive plan at the dive site(s).  The Diving 
Supervisor must keep a copy of the approved dive plan in the office.  Additionally, an Oxygen Kit and an 
approved First Aid Kit are required at the dive site(s).  
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REQUIRED SIGNATURES AND DATE 

The Dive Supervisor and all divers are to sign below before the dive to indicate understanding, 
agreement, and compliance with these requirements. 

 Name (print) Signature Date 

Project Manager  Bruce Stirling   

Diving Supervisor  Paul Robinette   

Diver  Joe Callaghan   

Diver Shawn Mahugh   

 
POST-DIVE EVALUATION 

Was dive terminated? _________________ 

If yes, why (be specific)? _______________________ 

Start time: 

End time: 

Max depth: 

DESCRIPTION OF THE DIVES 

The habitat survey is based on the Intermediate Eelgrass/Macro algae habitat survey guidelines.  
GeoEngineers will coordinate the dive with Washington Department of Fish and Wildlife, Whatcom 
County, the Lummi Nation Tribe and the U.S. Coast Guard.  We will dive at the ten proposed nearshore 
transect locations outlined in Figure 1.  Based on the site plan provided to GeoEngineers, transects LT1 
through LT10 are located near the proposed ferry terminal upgrade. The depths of each dive location, the 
date proposed for each dive, and the estimated bottom time for each dive is provided in the tables above.   

The purpose of the dive survey is to document the pre-construction habitat condition of eelgrass and 
macro algae species present at the site.  This information will be utilized in developing the design and 
location of structures.  

One field day (involving two separate dives) will be required.  Thee divers will complete the dive for 
safety and equipment purposes and together they will complete the site investigation and data collection.  
Transect locations are referenced from the existing ferry terminal located at the site.  On the day of each 
dive, a measuring tape will be attached to the substrate utilizing a 10-inch pin and the divers will follow 
the line from one end of the transect (moving from shallow to deep water) to the other end to complete a 
transect.  The divers will then survey in the opposite direction (moving towards the nearshore) to 
complete the next transect.  Transect distances range from 300 to 400 feet.  Divers will stop at 50-foot 
intervals along each transect unless eelgrass or macro algae in encountered, then stops will be at 20-foot 
intervals and observations related to marine algae, eelgrass, substrate, fish and shellfish will be recorded. 

The estimated maximum depth for the dives is 40 feet and bottom time will be a total maximum of 3 
hours per diver.  This will be accomplished through two planned descents.  Divers will follow the dive 
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table requirements for decompression and repetitive dives, although decompression is not necessary at 
these depths.  Equipment to be used on the dive consists of dry suits, high pressure SCUBA tanks, 
regulators, buoyancy compensation devices, masks with underwater communication devices to assist in 
communication between buddies, and ¼ square meter measuring devices.  Both divers will use a dive 
computer to monitor depth, bottom time, and position in the water.  In case of emergency, GeoEngineers 
divers will follow the Emergency procedures contained in the GeoEngineers Dive Safety Program.  The 
U.S. Coast Guard Seattle Sector will be notified of our intent to dive on the aforementioned dates upon 
arrival onsite and after the completion of each dive day.   

SMM: 
ORCH:\0\0484060\00\Finals\048406000DivePlanLummi.doc

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document.  The original document is stored by GeoEngineers, Inc. and will serve as the official 
document of record. 

Copyright© 2005 by GeoEngineers, Inc.  All rights reserved. 

File No. 0484-060-00 Page 5 
September 8, 2005 



GOOSEBERRY POINT FERRY TERMINAL 
GEOENGINEERS, INC. DIVE PLAN 

NOTE: All Dives must be planned around the competency of the least experienced diver.  Before 
conducting any diving operation, the Dive Leader for the proposed dive must formulate a Dive Plan that 
addresses the items below.  This Dive Plan must be approved by the GeoEngineers Project Manager and 
the Diving Supervisor.  Dive plans can be formulated for extended periods, but must not exceed one year.  
If locations, techniques, environmental conditions, or personnel change, dive plan addenda are required 
for the duration of the approved period. 

PROJECT NAME: Gooseberry Point Ferry Terminal Intermediate Eelgrass/ Macroalgae Habitat SCUBA 
Survey 
PROJECT NUMBER: 0484-060-00 
PREPARED BY:  Shawn Mahugh 
DATE AND LOCATION OF DIVE:  Tuesday, September 20, 2005; Bellingham, Washington (Gooseberry 
Point Ferry Terminal) 

Environmental Factors Affecting Dive 

Surface and Underwater 
Conditions 

The existing pier is an active ferry terminal and boating traffic will pose a hazard as 
well as adding to limited visibility.  Dives will be planned around the existing POFF 
operation to avoid conflicts with Ferry traffic. 

Currents Current are anticipated to be minimal due to dives occurring through slack tides. 

Visibility Variable (usually between 10’ and 30’) 

Depths 20’-40’ 

Habitat Type Marine – subtidal 

Bottom Type Sand and fine Sediment with cobbles and gravels 

Anticipated Hazards/ Briefing 
Held 

Ferry traffic, boating traffic, lowered visibility 

Other Environmental 
Conditions or Issues 

Possible inclement weather 
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Planned Diving Activities (be specific in your descriptions) 

Proposed Work (specific task) Intermediate Eelgrass Survey 
Proposed Time Period (dates) Between 12:00pm and 2:30pm (9/20/05) 

Diving Equipment and Gasses Buoyancy compensators, dry suits, full masks, fins, high 
pressure tanks, gas used is an air mixture 

Diving Platforms 22’ Boston Whaler 

Estimated Working Depths and Bottom Times 30’ for 60 minutes 

Estimated #Dives/Day/Diver 2 

Method of tracking Nitrogen in Divers: 
PADI/SSI Tables, Computers (specific brands) 

SSI Tables, Computer brands are Oceanic and Suunto 
Favor 

 
Planned Diving Activities (be specific in your descriptions) 

Estimated Total Number of Dives 6 

Equipment Inspected / Tested (full face masks, 
dive lights etc.) 

Yes 

Warning Signal (‘A’ Flag) Dive buoy with red and white flag 

Communications Tested  (buddy communication 
system) 

Yes 

Emergency Decompression Tables on site  SSI Table 

First Aid and Oxygen on site One first aid kit 

 
Diving Accident Management 

NOTIFICATION INFORMATION 

Diver’s Name 

Person to Notify 
in Case of 
Accident 

Relationshi
p to Diver 

Phone Number 
of Person to 

Notify 
Address of Person to 

Notify 
Shawn Mahugh Mark Mahugh Father (360) 895-4625 7321 Bielmeier Rd SE 

Port Orchard, WA 98367 

Paul Robinette Celeste Robinette Wife (206) 779-3503 20720 NE Puget Street 
Indianola, WA  98342 

Joe Callaghan Olivia Callaghan Wife (360) 769-7179 3990 Weathers Court  
Port Orchard, WA 98366 
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NEAREST DECOMPRESSION CHAMBERS TO DIVE SITE 

Facility Name 
Person to Notify at 

Facility 
Phone Number(s) of 

Facility Address of Facility 
Virginia Mason Medical 

Center 
Emergency Department 

State decompression 
emergency 

(206) 223-6600 or  
(206) 625-7373 

(decompression unit) 

1100 Ninth Ave., Seattle, 
WA 98111 

St. Joseph Medical Center E.R. staff (253) 426-4101 1717 South J Street 
Tacoma, WA 98405 

U.S. Naval Undersea 
Warfare Center 

Decompression chamber 
supervisor 

Day: (360) 396-2522 
Any: (360) 396-2111 

610 Dowell St. 
Keyport, WA 98345 

 
NEAREST TWO HOSPITALS TO DIVE SITE 

Hospital Name 
Person to Notify at 

Facility 
Phone Number(s) of 

Facility Address of Facility 
St Joseph Hospital 

(Bellingham)   
E.R. staff (360) 734-5400  2901 Squalicum Pkwy 

Bellingham, WA  
(Map included with plan) 

Island Hospital Home 
Health (Anacortes) 

E.R. staff (360) 299-1300 1211 24th Street 
Anacortes, WA 98221 

(Map included with plan) 

 
AVAILABLE MEANS OF TRANSPORTATION AND PHONE NUMBERS 

GeoEngineers Field Truck, GeoEngineers dive boat 

NEAREST U.S. COAST GUARD RESCUE COORDINATION CENTER 

Seattle, WA (206) 217-6001 (direct line to rescue desk) 

4.0  DIVERS AND QUALIFICATIONS RELEVANT TO THE PROPOSED DIVE 

Position Name 
Agency 

Cert. Depth cert. 
First aid and CPR 
Expiration date 

Dive Supervisor Paul Robinette SSI/CMAS 200’+ May 2006 

Diver Shawn Mahugh NAUI 130’ October 2006 

Diver  Joe Callaghan SSI 130’ October 2006 

Note: The Dive Supervisor is required to be certified as a Rescue Diver. 

The Dive Leader must maintain a copy of the approved dive plan at the dive site(s).  The Diving 
Supervisor must keep a copy of the approved dive plan in the office.  Additionally, an Oxygen Kit and an 
approved First Aid Kit are required at the dive site(s).  
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REQUIRED SIGNATURES AND DATE 

The Dive Supervisor and all divers are to sign below before the dive to indicate understanding, 
agreement, and compliance with these requirements. 

 Name (print) Signature Date 

Project Manager  Bruce Stirling   

Diving Supervisor  Paul Robinette   

Diver  Joe Callaghan   

Diver Shawn Mahugh   

 
POST-DIVE EVALUATION 

Was dive terminated? _________________ 

If yes, why (be specific)? _______________________ 

Start time: 

End time: 

Max depth: 

DESCRIPTION OF THE DIVES 

The habitat survey is based on the Intermediate Eelgrass/Macro algae habitat survey guidelines.  
GeoEngineers will coordinate the dive with Washington Department of Fish and Wildlife, Whatcom 
County, the Lummi Nation Tribe and the U.S. Coast Guard.  We will dive at the eight proposed nearshore 
transect locations outlined in Figure 1.  Based on the site plan provided to GeoEngineers, transects GT1 
through GT8 are located near the proposed ferry terminal upgrade. The depths of each dive location, the 
date proposed for each dive, and the estimated bottom time for each dive is provided in the tables above.   

The purpose of the dive survey is to document the pre-construction habitat condition of eelgrass and 
macro algae species present at the site.  This information will be utilized in developing the design and 
location of the structures. 

One field day (involving two separate dives) will be required.  Thee divers will complete the dive for 
safety and equipment purposes and together they will complete the site investigation and data collection.  
Transect locations are referenced from the existing ferry terminal located at the site.  On the day of each 
dive, a measuring tape will be attached to the substrate utilizing a 10-inch pin and the divers will follow 
the line from one end of the transect (moving from shallow to deep water) to the other end to complete a 
transect.  The divers will then survey in the opposite direction (moving towards the nearshore) to 
complete the next transect.  Transect distances range from 380 to 450 feet.  Divers will stop at 50-foot 
intervals along each transect unless eelgrass or macro algae in encountered, then stops will be at 20-foot 
intervals and observations related to marine algae, eelgrass, substrate, fish and shellfish will be recorded. 

The estimated maximum depth for the dives is 30 feet and bottom time will be a total maximum of 3 
hours per diver.  This will be accomplished through two planned descents.  Divers will follow the dive 
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table requirements for decompression and repetitive dives, although decompression is not necessary at 
these depths.  Equipment to be used on the dive consists of dry suits, high pressure SCUBA tanks, 
regulators, buoyancy compensation devices, masks with underwater communication devices to assist in 
communication between buddies, and ¼ square meter measuring devices.  Both divers will use a dive 
computer to monitor depth, bottom time, and position in the water.  In case of emergency, GeoEngineers 
divers will follow the Emergency procedures contained in the GeoEngineers Dive Safety Program.  The 
U.S. Coast Guard Seattle Sector will be notified of our intent to dive on the aforementioned dates upon 
arrival onsite and after the completion of each dive day.   

SMM: JOC
ORCH:\0\0484060\00\Finals\048406000DivePlanGooseberry.doc

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document.  The original document is stored by GeoEngineers, Inc. and will serve as the official 
document of record. 

Copyright© 2005 by GeoEngineers, Inc.  All rights reserved. 
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APPENDIX C 
TABLES 

 



Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

0 feet 0 0 feet 0 0 feet 0 0 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
45 feet High 41 feet Low 41 feet Low 50 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Ulva 10% 45 feet High 100 feet 0 100 feet 0
100 feet 0 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 0/10/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 25/50
Gravel/cobble 0/0 100 feet 0 126 feet Low 150 feet 0
133 feet Low Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 0/5/10
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 20/65
Gravel/cobble 0/0 132 feet Low Ulva 20 200 feet 0
Ulva 20 Silt/Sand/Shell 45/40/15 200 feet 0 Silt/Sand/Shell 0/5/10
138 feet Low Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 20/65
Silt/Sand/Shell 45/40/15 140 feet Low Gravel/cobble 0/0 250 feet 0
Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Ulva 10 Silt/Sand/Shell 0/10/15
150 feet 0 Gravel/cobble 0/0 250 feet 0 Gravel/cobble 25/50
Silt/Sand/Shell 45/40/15 200 feet 0 Silt/Sand/Shell 45/40/15 300 feet 0
Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
Laminaria 10 Gravel/cobble 0/0 300 feet 0 Gravel/cobble 0/0
200 feet 0 250 feet 0 Silt/Sand/Shell 45/40/15 350 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 350 feet 0 Gravel/cobble 0/0
250 feet 0 Sea Pen 1 Silt/Sand/Shell 45/40/15 400 feet 0
Silt/Sand/Shell 45/40/15 300 feet 0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 400 feet 0 Gravel/cobble 0/0
Sea Pen 1 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 433 feet 0
300 feet 0 350 feet 0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 443 feet 0 Gravel/cobble 0/0
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
350 feet 0 400 feet 0 Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0
400 feet 0 453 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0
455 feet 0
Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0

Low = 1-40 Turion/m2, Medium = 41-80 Turions/m2, High = 81+ Turion/m2
ORCH:\0\0484060\00\Finals\048406000T.xls

TRANSECT - GT4

TABLE 1
GOOSEBERRY POINT DIVE SURVEY DATA

TRANSECT - GT1 TRANSECT - GT2 TRANSECT - GT3
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Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

0 feet 0 0 feet 0 0 feet 0 0 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
50 feet 0 42 feet Low 14 feet Low 4 feet Low
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Ulva 20 88 feet Low 22 feet High 13 feet High
100 feet 0 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 0/10/15 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Gravel/cobble 25/50 150 feet 0 Ulva 10 67 feet Low
150 feet 0 Silt/Sand/Shell 45/40/15 69 feet Low Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 0/5/10 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 20/65 Laminaria 10 Gravel/cobble 0/0 80 feet Low
Ulva 5 200 feet 0 Ulva 10 Silt/Sand/Shell 45/40/15
200 feet 0 Silt/Sand/Shell 45/40/15 79 feet Low Gravel/cobble 0/0
Silt/Sand/Shell 0/5/10 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Ulva 10
Gravel/cobble 20/65 235 feet Low Gravel/cobble 0/0 150 feet 0
250 feet 0 Silt/Sand/Shell 45/40/15 150 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 0/10/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 25/50 300 feet 0 Gravel/cobble 0/0 208 feet Low
300 feet 0 Silt/Sand/Shell 45/40/15 200 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0 350 feet 0 Gravel/cobble 0/0 268 feet Low
350 feet 0 Silt/Sand/Shell 45/40/15 250 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0 405 feet 0 Gravel/cobble 0/0 308 feet Low
413 feet 0 Silt/Sand/Shell 45/40/15 300 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0 Gravel/cobble 0/0 368 feet Low

350 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0 388 feet Low
392 feet 0 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0

Low = 1-40 Turion/m2, Medium = 41-80 Turions/m2, High = 81+ Turion/m2

TRANSECT - GT8TRANSECT - GT5 TRANSECT - GT6 TRANSECT - GT7

ORCH:\0\0484060\00\Finals\048406000T.xls

TABLE 1- continued
GOOSEBERRY POINT DIVE SURVEY 
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Distance and 
Habitat

Turion 
Estimate

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

0 feet Low 0 feet 0 0 feet 0 0 feet 0 0 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
14 Feet Medium 11 feet Low 50 feet 0 50 feet 0 50 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/30/25 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Ulva 20 20 feet Low 100 feet 0 100 feet 0 100 feet 0
33 feet High Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 35/30/35 Silt/Sand/Shell 45/40/15
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Gravel/cobble 0/0 Ulva 10 185 feet Low 174 feet Low 150 feet 0
Ulva 20 52 feet Low Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 35/30/35 Silt/Sand/Shell 35/40/25
110 feet Medium Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 195 feet Medium Ulva 10 200 feet 0
Gravel/cobble 0/0 Piddock Clams 11 Silt/Sand/Shell 45/40/15 200 feet 0 Silt/Sand/Shell 35/40/25
153 feet High 60 feet Low Gravel/cobble 0/0 Silt/Sand/Shell 35/40/25 Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 232 feet Low Gravel/cobble 0/0 Ulva 30
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Ulva 20 250 feet 0
187 feet Medium 127 feet Low Gravel/cobble 0/0 250 feet 0 Silt/Sand/Shell 35/30/35
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 245 feet Low Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 Ulva 20
227 feet High 131 feet Low Gravel/cobble 0/0 Ulva 30 300 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 300 feet 0 309 feet 0 Silt/Sand/Shell 35/40/25
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
263 feet Medium 185 feet Medium Gravel/cobble 0/0 Gravel/cobble 0/0 Turkish Towel 10
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Sea Pen 1 350 feet 0
Gravel/cobble 0/0 Gravel/cobble 0/0 345 feet 0 Silt/Sand/Shell 45/40/15
284 feet Low 194 feet High Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Gravel/cobble 0/0 400 feet 0
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
293 feet Low 213 feet Medium Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 421 feet 0
Gravel/cobble 0/0 Gravel/cobble 0/0 Silt/Sand/Shell 45/40/15
350 feet 0 234 feet Low Gravel/cobble 0/0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0
409 feet 0 245 feet Low
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0

300 feet 0
Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0
350 feet 0
Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0

Low = 1-40 Turion/m2, Medium = 41-80 Turions/m2, High = 81+ Turion/m2
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Distance and 
Habitat

Turion 
Estimate

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

Distance and 
Habitat

Turion 
Density/ 
% cover

0 feet 0 0 feet Low 0 feet Low 0 feet Medium 0 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
50 feet 0 25 feet Medium 9 feet Medium 37 feet High 50 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 15/20/10
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 15/40
100 feet 0 50 feet Medium 46 feet High 100 feet High 100 feet 0
Silt/Sand/Shell 35/40/25 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 15/10/10
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 15/50
150 feet 0 129 feet Low 100 feet High 156 feet Medium 150 feet 0
Silt/Sand/Shell 35/40/25 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 15/10/10
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 15/50
200 feet 0 160 feet Low 146 feet Medium 169 feet Low 200 feet 0
Silt/Sand/Shell 35/40/25 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 15/10/10
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 15/50
250 feet 0 200 feet 0 176 feet Low 216 feet Low 250 feet 0
Silt/Sand/Shell 35/40/25 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
300 feet 0 220 feet Low 203 feet Low 244 feet Low 300 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
350 feet 0 228 feet Low 235 feet Low 300 feet 0 345 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
400 feet 0 250 feet 0 249 feet Low 350 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
427 feet 0 300 feet 0 300 feet 0 400 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0

350 feet 0 350 feet 0 435 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0 Gravel/cobble 0/0
400 feet 0 400 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0
435 feet 0 435 feet 0
Silt/Sand/Shell 45/40/15 Silt/Sand/Shell 45/40/15
Gravel/cobble 0/0 Gravel/cobble 0/0

Low = 1-40 Turion/m2, Medium = 41-80 Turions/m2, High = 81+ Turion/m2

TRANSECT - LT7 TRANSECT - LT8 TRANSECT - LT9

TABLE 2 - continued
LUMMI ISLAND DIVE SURVEY 
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Scientific Name Common Name
Chondracanthus exasperatus Turkish towel
Fauchea laciniata Blue branching seaweed
Iridaea cordata Iridescent seaweed
Laminaria sp. Kelp species
Pennitella pinita Piddock clam
Ptilosarcus gurneyi Sea pen
Porphyra sp. Red algae species
Ulva sp. Sea lettuce species

ORCH:\4\0484060\00\Finals\048406000T.xls
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APPENDIX C 
LISTED SPECIES LIFE HISTORIES 

SPECIES OF FISH 

Chinook Salmon (Oncorhynchus Tshawytscha) 

Endangered Species Act (ESA) Listing and Stock Status 
As a result of the National Marine Fisheries Service’s (NMFS) status review of chinook salmon 
populations in Washington, Oregon, Idaho and California, five Evolutionary Significant Units (ESUs) 
were defined.  The Puget Sound ESU, composed of all naturally spawning spring, summer and fall runs 
of chinook salmon populations from the Elwha River to the Nooksack River, was listed as threatened 
under the ESA in March 1999.  Critical habitat was designated for Puget Sound chinook in 2000, but was 
vacated by court order in 2002.  National Oceanic and Atmospheric Administration (NOAA) Fisheries 
reevaluated the critical habitat designations for chinook in the Puget Sound and published the rules on this 
issue in 2005 (70 FR 52630-52853). 

Overall abundance of chinook in the Puget Sound ESU has declined substantially from historic levels, 
and there has been concern over the effects of a high degree of hatchery supplementation on the genetic 
fitness of wild stocks.  Additional factors leading to declines in the ESU include habitat degradation and 
high harvest rates, which in recent years have exceeded 90 percent (Myers et al. 1998).   

There are three distinct stocks of Chinook in the Nooksack/Samish listing area in the north Puget Sound.  
The Washington State Salmon and Steelhead Stock Inventory (SASSI) characterize the stock of South 
Fork Nooksack chinook in the north Puget Sound area (which encompasses streams in the project 
vicinity) as “critical” based on chronically low redd counts.  It is a native stock with composite 
production.  The North Fork/Middle Fork Nooksack chinook population is characterized as “critical” 
based on chronically low escapement.  It is a native stock with composite composition.  The 
Samish/Mainstream Nooksack chinook are listed as “unknown”, based upon hatchery production.  It is a 
non-native stock with composite production (SASSI 2002).  

Life History 
Chinook salmon are anadromous.  Adults migrate from marine environments and spawn in freshwater, 
while juveniles rear in freshwater for varying periods of time before migrating out to saltwater where they 
mature.  Chinook use a wide variety of freshwater habitats from headwaters to the estuary but are 
typically found in low-gradient streams dominated by gravel and cobble (Scott and Crossman 1973).  
They require clean gravel for spawning.  Juvenile chinook are typically associated with low gradient, 
meandering, unconstrained stream reaches (Lee et al. 1996) and require abundant habitat complexity such 
as that associated with accumulations of large woody debris and overhanging vegetation (United States 
Department of the Interior [USDI] 1996).  Juvenile chinook often move into side channels, beaver ponds 
and sloughs for over-wintering habitat.   

Most juvenile summer/fall chinook salmon in Puget Sound river systems migrate to the marine 
environment as smolts during their first year although their early life history patterns vary.  Some migrate 
downstream almost immediately after emerging from the gravel.  Others migrate downstream and enter 
side-channels where they may rear for several weeks before migrating to marine waters.  A third life 
history strategy involves a more extended rearing time (up to 2 years) in the river before migrating to salt 
water. 
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Juvenile chinook salmon reside for a period of time in shallow intertidal areas before migrating to the sea.  
The availability of rearing habitat that includes an abundance of food items and security from predation 
during this early marine phase is critical to their growth and survival.   

As smolts mature into juveniles, they move into Puget Sound and the North Pacific to feed and mature 
into adults.  As juveniles, their diet consists usually of either small crustaceans or insects in fresh water 
and small crustaceans in the sea; as they mature their diet includes a greater proportion of small fish 
(Royce 1972).  As juvenile salmon shift their prey preference to fish species such as juvenile herring and 
sandlance, they become dependent on these prey species as a forage base and are more likely to be found 
in shoreline zones containing eelgrass and other habitat features that support their prey.   

Bull Trout (Salvelinus Confluentus) 

ESA Listing and Stock Status 
United States Fish and Wildlife Service (USFWS) identified five Distinct Population Segments (DPS) of 
bull trout in the western states and, in 1999, listed bull trout in the Coastal-Puget Sound DPS as 
threatened.  The coastal bull trout DPS is composed of 34 sub-populations, including the only 
anadromous bull trout runs within the contiguous United States (USFWS 1999).  The more common life 
history forms presently recognized for bull trout are resident and fluvial, neither of which use marine 
waters. 

Bull trout have a wide, but very patchy, distribution across their range (Reiman and McIntyre 1993).  Bull 
trout have been extirpated from many of the large rivers within their historic range and exist primarily in 
isolated headwater populations.  The decline of bull trout has been attributed to habitat degradation, 
blocking of migratory corridors, poor water quality, introduction of non-native species and the effects of 
past fisheries management practices.  

Life History 
Bull trout are char native to the Pacific Northwest and western Canada.  Bull trout exhibit resident and 
migratory life history strategies through much of the current range (Rieman and McIntyre 1993).  
Migratory bull trout spawn in tributary streams where juvenile fish rear from one to four years before 
migrating to either a lake (adfluvial), river (fluvial), or in certain coastal areas, to saltwater (anadromous), 
where maturity is reached in one of the three habitats.  Resident and migratory forms may be found 
together and it is suspected that bull trout give rise to offspring exhibiting either resident or migratory 
behavior (Rieman and McIntyre 1993). 

Bull trout have more specific habitat requirements compared to other salmonids (Rieman and McIntyre 
1993).  Habitat components that appear to influence bull trout distribution and abundance include water 
temperature, cover, channel form and stability, valley form, spawning and rearing substrates, and 
migratory corridors.  Bull trout typically spawn from August to November during periods of decreasing 
water temperatures.  However migratory bull trout frequently begin spawning migrations as early as 
April.  Bull trout require spawning substrate consisting of loose, clean gravel relatively free of fine 
sediments.  Depending on water temperature, incubation is normally 100 to 145 days, and after hatching, 
juveniles remain in the substrate.  Time from egg deposition to emergence may surpass 200 days.  Fry 
normally emerge from early April through May depending upon water temperatures and increasing 
stream flows.  Bull trout are opportunistic feeders with food habits primarily a function of size and life 
history strategy.  Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects, macro 
zooplankton and small fish.   Adult migratory bull trout are primarily piscivorous, know to feed on 
various fish species (Rieman and McIntyre 1993).  
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SPECIES OF MARINE MAMMALS 

Southern Resident Killer Whale (Orcinus Orca) 

ESA Listing and Stock Status 
Southern Resident killer whales first became protected under the Marine Mammal Protection Act 
(MMPA) in 1972 and were considered to be depleted under the MMPA in May of 2003.  The population 
was drastically reduced from 1965 through 1975 due to captures of the animals for marine parks (NOAA 
2005).  The Southern Resident killer whale was considered a “DPS” of the killer whale species in August 
2004 and was proposed as “threatened” status under the ESA in December 2004.  In November of 2005, 
the Southern ResidentKiller Whale was listed as an endangered species under the ESA (NOAA 2005).  
Their population currently stands at 89 whales. 

The Southern Resident Killer Whale population has fluctuated considerably over the past 30 years.  In the 
early 1970’s, the population consisted of 71 whales.  It peaked in 1996 at 97 whales and declined to 79 in 
2001.  The population now stands in the high 80’s.  There are several reasons why biologists think that 
the Southern Resident Killer Whale population is not thriving.  There are limited numbers of 
reproductive-age Southern Resident males in the population.  Several of the reproductive-age females are 
not having calves either.  Their population has always been small and this increases their susceptibility to 
catastrophic risks such as disease or oil spills.  Some other potential causes of decline are the reduced 
quality and quantity of prey, excessive noise and disturbance from passing vessels.  The factors causing 
the decline of Southern Resident Killer Whales are not well known, and are likely to continue until the 
NOAA’s NMFS learns more about what needs to be done to reverse this trend (NOAA 2005). 

Life History 
Southern Resident Killer Whales occur in large, stable pods with memberships ranging from 10 to 
approximately 60 whales.  The primary prey of these whales is fish and their distribution is closely tied 
with peak abundance of various species of salmon prey.  The assemblage contains three distinct pods: J 
pod, K pod and L pod and is considered a stock under the MMPA.  Their range during the spring, summer 
and fall includes the inland waterways of Puget Sound, Strait of Juan de Fuca and Southern Georgia 
Strait.  Little is known about the winter movements and range of the Southern Resident stock.  Southern 
Resident killer whales have not been seen to associate with other resident whales.  Mitochondrial and 
nuclear genetic data suggests that Southern Residents rarely interbreed with other killer whales if at all 
(NOAA 2005). 

Both males and females reach sexual maturity at 15 years of age on average.  Reported gestation periods, 
often established with captive animals, have ranged from 12-17 months.  The interval between calving is 
usually about 5 years (ranging from 2 to 12 years).  Length of calves at birth ranges from 7-9 feet.  
Calving occurs year round, but appears to peak between fall and spring.  Mortality rates vary with age.  
Neonate mortality, from birth to six months of age, is high and has been known to reach 50 percent.  
From birth, the average life expectancy is about 29 years for females and 17 years for males (Species at 
Risk 2005). 

The southern resident population is more subject to anthropogenic influences than any of the other 
populations.  For example, levels of toxic chemicals in southern residents are three times higher than 
levels known to cause immunotoxicity in Harbour Seals (Phoca vitulina).  Organochlorine concentrations 
are four times higher than reported for the northern resident population.  It is also possible that the large 
and growing commercial and recreational whale watching industry on the west coast may be having an 
impact although specific impacts are unclear.  The southern residents are also subject to significantly 
higher levels of vessel interactions due to the proximity of their summer range to large urban areas 
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(Seattle, Victoria and Vancouver).  Human interactions include live-capture fisheries, entanglement in 
fishing gear, collisions with vessels, and exposure to oil spills (Species at Risk 2005). 

SPECIES OF WILDLIFE 

Bald Eagle (Haliaeetus Leucocephalus) 

ESA Listing and Stock Status 
Bald eagles were first protected by the Bald Eagle Protection Act of 1940 and later listed as endangered 
under the ESA.  In 1978 the eagle was reclassified as threatened in five states, including Washington.  
Once numbering between 250,000 and 500,000 in the continental U.S., human development and the use 
of the pesticide DDT reduced the population to a low of about 400 pairs by the early 1960s.  With the 
banning of DDT in 1972 and a number of subsequent recovery efforts, the continental U.S. population of 
bald eagles has since made a dramatic recovery, and by 1998 breeding pairs numbered approximately 
6,000.  USFWS proposed in 1999 that the bald eagle be delisted, but no action has been taken to date. 

Recovery has been dramatic in Washington State, where there are now over 600 nesting pairs (300 of 
which are in the Puget Sound area).  Washington State also supports the largest wintering population of 
bald eagles in the continental U.S.  A few thousand birds can be found throughout the state where 
waterfowl and fish congregate. 

Life History 
The bald eagle is a large day-flying bird of prey that is characterized as a fishing eagle.  Eagles watch for 
their prey from a high perch.  Feeding territories are very large, up to 16 square miles for larger birds.  
They feed mainly by diving at fish near the surface, but they also take mammals, birds, reptiles, and 
carrion. 

The bald eagle nests in tall trees or in high cliffs.  The nest is a massive structure of sizable sticks lined 
with leaves and grass.  The nest is built within easy flight distance of a sea, lake, river or stream.  Bald 
eagles are slow to reach reproductive age, but are long-lived.  Eagles may use the same nest for many 
years, adding to it each year.   

Habitat loss continues to be the most important long-term threat to the bald eagle.  Disturbance of nesting 
areas is another concern.  Eagles may abandon a nest due to loud inconsistent noise such as those 
associated with pile driving and construction activities.  Other threats include shootings, reproductive 
failure due to bioaccumulation of organochlorine pesticides, poisoning due to ingestion of lead or 
pesticide-contaminated carcasses, transmission line electrocution, and collisions with transmission lines. 
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