
BIOLOGICAL ASSESSMENT 

FOR 

CASPlAN TERN MANAGEMENT TO REDUCE PREDATION OF JUVENILE 
SALMONIDS IN THE COLUMBlA RIVER ESTUARY 

U. S. Fish and Wildlife Service Jurisdiction Species 

Pnrpose and Need of Proposed Action 

In 1999, National Marine Fisheries Service (NOAA Fisheries) called for the U.S. Army Corps of 
Engineers (Corps) to eliminate Caspian tern (Stcr-rza caspia) nesting from Rice lsland (located in 
the upper Colu~nbia River estuary) in an attempt to decrease the number ofjuvenile salmonids 
consumed by tems. In 1999, the Corps initiated a pilot project to relocate the Rice Island tern 
colony to East Sand Island, near the mouth of the estuary, where marine fish (i.e.. non-salmon) 
were abundantly available to foraging tems. 

In 2000, the Corps proposed to complete a project to prevent Caspian tern nesting on Rice Island, 
in the Columbia River Estuary, while attracting terns to nest on East Sand lsland, near the mouth 
of the river. As a result of the proposed actions in 2000; Seattle Audubon, National Audubon, 
American Bird Conservancy, and Defenders of Wildlife filed a lawsuit against the Corps alleging 
that compliance with the National Environmental Policy Act for the proposed action of attracting 
the large colony of Caspian terns from Rice lsland to East Sand lsland was insufficient, and 
against the Service in objection to the potential take of eggs as a nleans to prevent nesting on 
Rice Island. In 2002, all parties reached a settlement agreement. The settlement agreement 
stipulates that the Service, Corps, and NOAA Fisheries prepare an Environmental Impact 
Statement (EIS) to address Caspian tern management in the Columbia Rivcr estuary. The 
purpose of the proposed action is to comply with the 2002 Settlement Agreement by identifying 
a management plan for Caspian terns in the Columbia River estuaty that reduces resource 
management conflicts with ESA-listed salmonids while ensuring the conservation of Caspian 
terns in the Pacific CoastIWestem region. 

Alternative C, the Preferred Alternative of Lhe draft ETS (DEIS) (Service et a/. 2004b), would 
reduce tern predation on juvenile salmonids in the Columbia River estualy by managing habitat 
to redistribute the tern colony on East Sand Island tluoughout the Pacific CoastIWestem region. 
This redistribution would be achieved by creating new or enhanced tern nesting habitat 
throughout the region and reducing the tern nesting site on East Sand Island to I Lo 1.5 acres. To 
ensure a suitable network of sites is available for t e~ns  on a regional scale. the Action Agencies 
propose to manage nesting habitat for terns in the region to replace twice the anmount of occupied 
nesting habitat that would be lost on East Sand Island. 
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The proposed habitat creation or enhancement projects are proposed in eight locations in 
Washington, Oregon, and California: Dungeness National Wildlife Refuge (NWR) in 
Washington; Fern Ridge Lake, Summer Lake Wildlife Management Area, and Grump Lake in 
southern Oregon; and Brooks Island, Hayward Regional Shoreline, and Don Edwards NWR, in 
San Francisco Bay, California. For additional information on the background of the proposed 
project, the DElS can he viewed at the following internet site: 
http://migratorybirds.pacific.fws.gov/CATE.htm. 

Listed Species and Critical Habitat T h i s  Biological Assessment (BA) will evaluate species 
listed under the authority of the Endangered Species Act (ESA) that are under the U.S. Fish and 
Wildlife Service's (Service) jurisdiction for project related impacts at East Sand Island, Oregon 
and eight locations in three western states -- Washington (1); Oregon (4); and California (3). 

Concurrence Request 

We are requesting concurrence from the Service that the following species and critical habitat 
that may be effected, are not likely to be adversely affected by the proposed action: bald eagle 
(Haliaeetu.~ leucocephalus), marbled murrelet (Brachyi.amphus mal-nloratus), Oregon chub 
(Oregonickthys crameri), Bradshaw's lornatium (Lomatiur~i hr-adshawii), Kincaid's lupine 
( L U ~ ~ I I I I S  sulphtireus kincaidii), Fender's blue butterfly (Icaricin icarioides fenderi), California 
brown pelican (Pelecanus occideritalis californictrs), California clapper rail (Rallus longirostris 
ohsolettrs), California least tern (Sterna ar~tillarum hrow~ri), western snowy plover ((Yraradrius 
alexandrinus nivosus), delta smelt (Hypomesus tr-anspac~fictrs), and salt marsh harvest mouse 
(Reitl~rodontomj,~ r-aviventr-is). 

Formal Consultation Request 

We are requesting forn~al consultation, due to likelihood of unavoidable adverse effects, for the 
following species: bull trout (Salvelintis confluentus) and Warner sucker (Catostonztrs 
warnrrensis). 

Organization of the Biological Assessment 

This BA addresses species listed under the authority of the ESA that are under the Senlice 
jurisdiction. This BA will evaluate the impacts to each listed species and critical habitat that 
may be affected by the proposed action at eight locations in three western states -Washington 
(1); Oregon (4); and California (3). Project descriptions will be provided for each location where 
Caspian tern habitat management is proposed. This will be followed by a description of Caspian 
tern life history and conclusions of potential effects will follow for each species. 
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DESCRIPTION O F  THE PROPOSED ACTION 

Dungeness National Wildlife Refuge, Washington 

b e c t  Description 

Caspian terns nested on the Dungeness NWR in 2003 and 2004 on Dungeness Spit in an area 
currently designated closed to public use. The proposed action is to improve protection of this 
tern colony in order to provide suitable habitat conditions for additional Caspian tern pairs that 
may arrive at this location as a result of management efforts that aim to reduce ten1 predation on 
juvenile sahnonids by redistributing the large tern colony at East Sand Island in the Columbia 
River estuary. The principal means to afford greater protection for the Dungeness NWR Caspian 
tern colony would be management of potential human disturbance (e.g., placement of additional 
signs to mark existing closed areas, increased outreach) and predators (e.g., fence around the 
colony). No habitat modifications are proposed at this site. 

Research activities to  non nit or the Caspian tern colony occurred in 2004. It is anticipated that 
research activities will continue to occur at the colony location after implementation of the 
preferred alternative of the EIS. Research activities include construction of a blind near the 
colony site, prior to the anival of nesting terns (early April). and personnel accessing the site 
daily via all terrain vehicles and by foot on the existing public use trail from early April through 
September. Research activity is accomplished from observations while sitting in the observation 
bl~nd. Certain research activities require personnel to be outside the hi~nds for extended periods 
of time. 

The site-specific species list (Service REF: I-3-04-SP-066 I )  provided by the Service dated 
March 24, 2004 identified endangered and threatened species that may occur in the vicinity of 
the proposed project. These species include the bald eagle, bull trout, and marbled murrelet. 

East Sand Island, Oregon 

Project Description 

Caspian tern habitat management activities at East Sand Island would continue in the manner 
that they have been implemented since 2000. Specifically, site tillage at the designated t e ~ n  
nesting area is implemented in late March - early April to provide a bare sand nesting substrate 
for Caspian telns. All heavy equipment will be barged to and from the site. Equipment 
transpoited by tug and barge nlay embark and disembark from Port facilities fiom Portland, 
Oregon downstrea~n to Chinook, Washington, depending on the contractor and equipment to be 
used. Typically 1-2 transit days are required for each leg of the trip to get equipment on and off 
East Sand Island. Tillage entails disking the site (several replications) followed by roughly 
leveling the site with a heavy drag harrow. This action occurs as the first birds of the colony 
begin to a ~ ~ i v e  on location. Periodically, sand will be added to the site to replace substrate 
~nate~ia l  lost via either wind or water erosion (e.g., every 3-5 years). Replacement sand is 
boi~owed from the upper beach zone using a tracked excavator to load the materia1 on an off- 
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road truck and transport it onto the colony location. A tractor with front-end loader is then used 
to roughly level the piles of sand and then tillage operations are used to further level the site. 

Herbicide treatment is used in the fall to control European beachgrass and American dunegrass 
on the tern colony location. Herbicide (Rodeo) is applied per label instructions. Typically 
Rodeo is applied using an ATV mounted sprayer. All herbicide application occurs in an upland 
situation and during timeframes of low wind velocity to minimize the potential for drift to waters 
of the Columbia River. 

Avian research activities will occur on East Sand Island during the course of the Caspian teln 
management actions. They entail researchers who camp and/or access the island via boat from 
late March into September. Most research activity is accomplished from blinds. Certain 
research activities require personnel to be outside the blinds for extended periods of time. These 
activities include set up and Operations and Maintenance (O&M) of speaker systems, capture 
and banding of terns, collection of terns for food habits analysis, brown pelican surveys and 
miscellaneous research activities. 

Based on discussions with Service personnel during previous consultation efforts (BO log #:I-7- 
01-F-463, file # 8330.4633[01] and FWS reference log #: 1-7-03-1-269) associated with avian 
predation management and research activities in the lower Columbia River, we have established 
conservation measures that are employed to minimize the potential impacts to the following 
endangered and threatened species that occur in the vicinity of, and may be affected by the 
proposed project: bald eagle and California brown pelican. Please refer to the above referenced 
documents for a description of these conservation measures. 

Fern Ridge Lake, Oregon 

W c t  Description 

A 1-acre island is proposed for construction to provide nesting habitat for Caspian terns at Fern 
Ridge Lake. Island construction would occur during the fall-winter (e.g., October through end of 
January) titnefrarne to take advantage of annual drawdown for flood storage. Hardened 
roadbeds, i.e., former county roads now within the pool boundaries, would be used to access the 
site during the construction period. These roadbeds have previously been used for hauling 
materials for construction of a dike adjacent to the proposed island location, thus their 
capabilities to handle heavy construction traffic are known. 

The island's location in open lake waters necessitates that riprap be used to amlor the shoreline 
to prevent wave erosion of island materials. It is estimated that Class 111 riprap would be 
sufficient for shoreline annoring and would be used as a shell around the island. Quarry waste 
and/or material borrowed frotn the dry bed of the reservoir adjacent to the island location would 
be used to fonn the bulk of the island. Borrowed material would be tested for contaminants prior 
to excavation. A six-inch lift of I .5 inch minus would be placed atop the quarry wastehor~ow 
matenal and a one-foot layer of sandtpea gravel placed atop the 1.5 inch minus to provide 
nesting substrate for Caspian terns. Sandipea gravel, g~avel  and rip rap can be obtained locally 
from gravel companies. 
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The project island location in the lake is at an average elevation of369 feet. Full pool occurs at 
elevation 373.5 feet with flood storage potential to elevation 375.1 feet. It is proposed to 
construct the island to at least elevation 376 feet initially and concede that some settling of base 
material will occur. This should keep the island surface well above nonnal full pool elevation. 
Flood storage surcharge to elevation 375.1 feet is very unusual and would be short-term in nature 
with such events typically occurring in winter. 

The proposed island would be square with side dimensions of approxirnatcly 208.7 feet at its 
crest. Island shape is for simplicity of construction. Approximately 5.5 feet of base f i l l  would 
equate to 8;872 cubic yards (cy) of quarry wastelborrow material from the lakebed. A six-inch 
lift of 1.5 inch minus rock would be placed atop quarry rock to prevent sand from sifting 
downward into the base material; this equates to 807 cy. A one-foot sand layer would require 
1,613 cy of material. Revetment yardagc is 800 cy of Class 111 stone. 

Future O&M requirements to maintain Caspian tern nesting habitat at the Fern Ridge Lake Island 
are anticipated to be minimal. Shoreline revetment would be installed to prevent erosion from 
wave action and is expected to have a greater than 50-year project lifc. A sand surface material 
may rcquire periodic replenishment due to wind erosion; use of pea gravel would negate wind- 
erosion of surface material. Replacement inaterial could be placed as needed in fall or winter 
after drawdown occurs. I t  is anticipated that weeds would have to be removed from the site 
annually, either by hand pulling or spot application of herbicide (Rodeo). 

Avian research activities may occur at the Fern Ridge Lake nesting island during the course of 
the Caspian t e ~ n  management actions, if the tern colony reaches a size (e.g.. 500 pairs) identified 
in the EIS Adaptive Management and Monitoring Plan (to be completed after the EIS is 
finalizcrl) that would trigger rcscarch actions. Should research activities occur, they would entail 
researchers accessing the island location from late March into September via boat. Most 
research activity is accomplished from blinds. Certain research activities require personnel to be 
outside the blinds for extended periods of time. 

The site-specific species list (Service Ref%l-7-04-SP-0241) provided by Service dated April 22, 
2004 identifies the following endangered anti threatened species that occur in the vicinity of. and 
inay be affected by the proposed project: bald eagle, Oregon chub, Bradshaw's lornatiuin, 
ICincald's lup~ne, and Fender's blue butterfly. 

I .  Fenced exclusion areas will be established anti occupied habitat will be flagged prior to 
proposed construction and maintenance activities and monitored during these activities, to avoid 
destruction or degradation of Kinkaid's lupine and Bradshaw's lomatiurn habitat that occur in the 
project area. 

2. Construction, maintenance and monitoring activities will be restricted to Royal Avenue and 
the lake. 
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3. The following analysis will be conducted for fill inaterials obtained fioln an area with prior 
history of agriculture and possible releases f io~n mining sites (upstream sources than drain into 
the lake or reservoir): (1) an organochlorine scan with total PCB or Aroclor PCB value; (2) a 
metal scan, with mercury prepared for (and determined by) cold vapor atomic absorption 
spectroscopy; and (3) grain size analysis could be determined as well as total organic carbon and 
percent moisture for sediments. Sediment sa~nples would consist of surface grabs (composite 
salnples are recommended) and cored samples to estimate concentrations at depth (represented 
concentrations that will remain on the surface after dredging or moving the sediment). These 
efforts will be conducted by the Action Agencies in coordination with the Service. 

Summer Lake Wildlife Management Area, Oregon 

Proiect Description 

Caspian tern nesting habitat would be prepared at the Summer Lake Wildlife Management Area 
(WMA) and would entail the development of three 0.5-acre islands within existing diked wetland 
impoundments. The locations of these islands and construction details are provided in the 
following text. 

East Link Location 

The East Link location at Summer Lake is a diked, rectangular impoundment with water control 
features (vertical risers with flashboards connected to co~~ugated  metal pipes that run through the 
dikes) to allow for ingress and egress of water to the unit. The soil is v e y  silty sand with an 
alkaline crust when dry. Heavy equipment, such as cats, can run on this soil when it has been 
dry for a considerable length of time. However, subsurface soil can be wet and very mucky even 
when the surface is dry. Care must be taken when operating equipment on this soil. 

To obtain the proper dry soil conditions, prior coordination with Marty St. Louis, Manager of the 
Summer Lake WMA, will be required, to attain water shutoff to the unit in late November-early 
December of the year preceding the late-July through September construction period for the 
Caspian tern nesting island. Watel. would not he applied to the unit until construction has been 
co~npleted under this scenario. 

For construction purposes the island will be 150 feet x 150 feet. The island will rise three feet 
above the normal surface elevation of the unit and require 2,500 cy of material to accomplish this 
objective. The nesting island will be centered in the unit offshore of the second (northein) water 
control structure. Centering the island will result in it being placed approximately 585 feet off 
either north-south running dike; the unit is 1,320 feet wide froin east to west. 

A construction access road will be required for gravel trucks to reach the constructed island for 
placement of gravel for erosion protection along the island shoreline and for placement of six 
inches of fine gravels as a surface coat on the island. The access road will be 585 feet in length 
by 12 feet crest width; sideslopes are 1:2. The construction access road will be fonned using a 
tracked excavator to borrow soil from either side of the roadway to fomm a raised roadbed (threc 
feet). The tracked excavator may have to operate on mats if subsurface soil conditions cannot 
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support operating equipment. Approximately 1,000 cy of material will be required to form this 
roadbed. There will be no turnouts. The raw material will be compacted by tracked equipment 
running over it and a one-foot layer of quarry waste (-260 cy) placed atop the inaterial to support 
gravel trucks. The access road, including the quarry waste, will be removed upon completion of 
the island and sidecast back into tlie borrow pits from which it was constructed. Quarry waste 
will he obtained from a nearby Oregon Department of Fish and Wildlife (ODFW) quarry and is 
large in size, principally rock of various sizes with a minimum amount of fines, which are 
principally rock dust, and is excavated from a pit on the side of a sagebrush covered h ~ l l  not 
subject to agricultural or urban wastes. Thus the likelihood of the presence of contaminants is 
absent. 

The 2,500 cy of material required to construct the island will come froin either of two methods. 
If site conditions are suitable, cats will be used to push material to the island from adjacent land. 
Given a 600-foot overall perimeter length and two foot borrow depth; cats would have to scalp 
soil in a 60 feet width tu obtain the desired volumc of material. A one foot borrow depth would 
push the borrow width to approximately 115 feet in width. The soil rvould be pushed into the 
island perimeter. leveled and compacted. 

The second method to obtain the necessary borrow inaterial for construction of  the nesting island 
entails the use of tracked excavators and trucks. Dry soil fonnerly sidecast from excavation of 
the East Link canal will be borrowed and trucked to the site and dumped. To facilitate hauling 
and dumping of this soil to form the island, a dump pad 150 feet by 50 feet will be constructed 
from either on-site materials excavated by tracked excavators, coinpacted and rocked, or by 
material hauled onto site and placed and compacted by cats, then rocked. The material placed 
will fonn part of the nestirlg islalld. Approximately 280 cy of quarry waste will he used to form 
a surface from which the trucks will operate. Soil placed for island construction will be pushed 
into place, leveled and compacted by cats. All soils used for island construction will he tested 
for contanincants prior to excavation. 

Once the island is completed, a lop dressing of approxilnately 450 cy of relatively fine gravels 
(-peasize minus) obtained from the ODFW quarry will be placed on the island. This material is 
intended to provide a suitable nesting substrate for terns versus thc native soil that can become 
quite sticky and interfere with egg rotation or ensnare young tern chicks. The quany site, also the 
location for quarry waste materials, is approxiinately 8 miles frotn the island location. 

A one-foot layer of bedding gravel comprised of approxiinately 150 cy of relatively fine gravels 
(-pea-size minus) obtained fro111 the ODFW quarry will be placed on the island perimeter. 
Cobbles (-150 cy of 8- 12 inch minus) obtained froin the ODFW quarry will be placed atop the 
bedding material in a one-foot lift to provide erosion protection to the island. 

An estimated one-mile of single lane dike road will have to be maintained during construction. 
These roadbeds are approximately I0 feet wide. It is anticipated that a 6-inch top dressing (420 
cy of 314 inch minus to 1.5 inch minus gravels) will have to be placed to maintain these dike 
roadways. Gravel would be available froin the ODFW pit although sorting would be required to 
obtain the preferred size. 
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It7ndbr.eak and Gold Dike Nesting Island Locations 

Two islands will be constructed, one off Windbreak Dike and one off Gold Dike. The first 
location is off Windbreak Dike approximately 1,000 feet north of the junction with Gold Dike 
and approximately 1,000 feet west of Windbreak Dike. The second location is off Gold Dike, 
west of the Ana River, and approximately 1,000 feet north of Gold Dike. 

The Windbreak Dike and Gold Dike locations at Summer Lake are within a diked impoundment 
with water control features to allow for ingress and egress of water to the unit. The soil is very 
silty sand with an alkaline crust when dry. Heavy equipment, such as cats, can run on this soil 
when it has been dry for a considerable length of time. However, subsurface soil can be wet and 
very mucky even when the surface is dry. Care must he taken when operating equipment on this 
soil. The Windbreak Dike and Gold Dike locations are typically wetter than the East Link 
location thus operation of equipment on the soil surface will be more difficult and prone to 
problems. 

To obtain the proper dly soil conditions, prior coordination with Marty St. Louis, Manager, 
Summer Lake WMA, will be required to attain water shutoff to the unit in late November-early 
December of the year preceding the late July - September construction period for the Caspian 
tern nesting island. Water would not be applied to the unit until construction has been 
completed. It is anticipated the these two islands would be constructed in one season but a year 
apart from the island to be constructed in the East Link unit. 

Develop~nent of Caspian tern nesting sites at these locations will require construction of two 
islands, approximately 0.5 acre each; for construction purposes the islands will each be 150 feet 
x 150 feet. The islands will rise three feet above the normal surface elevation of the unit and 
require 2,500 cy of material each to accomplish this objective. The nesting islands will he 
approximately 1.000 feet off either dike. 

A construction access road will be required in order for gravel trucks to reach each of the 
constructed islands for placement of gravel and cobbles for erosion protection along the island 
shoreline and for placement of six inches of fine gravels as a surface coat on the islands. Each 
access road will be 1000 feet in length by 12 feet crest width; sideslopes are 1 2 .  The 
construction access road will be fonned using a tracked excavator to borrow soil from either side 
of the roadway to form a raised roadbed (three feet). The tracked excavator may have to operate 
on mats if subsurface soil conditions cannot support operating equipment. Approxiinately 1,700 
cy of material will be required to fonn this roadbed. There will be no turnouts. The raw material 
will be compacted by tracked equipment running over it and a one-foot layer of quany waste 
(-450 cy) will be placed on each roadbed to support gravel tmcks. The access roads including 
quamy waste will be removed upon completion of the island and sidecast back into the borrow 
pits froin which it was constructed. Quarry waste will be obtained from a nearby ODFW quarry 
and would not he tested for contaminants prior to deposition at the construction site. Quany 
waste is lal-ge in size, principally rock of various sizes with a minilnuin amount of tines, which 
are principally rock dust, and is excavated froln a pit on the side of a sageblush covered hill not 
subjected to agricultural or urhan wastes. Thus the likelihood of the presence of conta~ninants is 
absent. 
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be easily accessed. It is anticipated that weeds would have to be removed from the site annually, 
either by hand pulling or spot application of herbicide. 

Avian research activities may occur at the Fern Ridge Lake nesting island during the course of 
the Caspian tern management actions, if the tern colony reaches a size (e.g., 500 pairs) identified 
in the EIS Adaptive Management and Monitoring Plan (to be coinpleted after the EIS is 
finalized) that would trigger research actions. Should research activities occur, they would entail 
researchers accessing the locations from late March into September using existing access roads 
(currently open to the public) and a canoe to reach the islands. Most research activity is 
accomplished from blinds. Certain research activities require personnel to be outside the blinds 
for extended periods of time. 

The site-specific species list (Service REF: I-7-04-SP-0241a) provided by the Sentice dated 
April 22, 2004, identified the endangered and threatened species that may occur in the vicinity of 
the proposed project. These species are bald eagle and Warner sucker. 

Conse~-i)ation Measures 

1 .  The following analysis will be conducted for fill inaterials obtained froin an area with prior 
history of agriculture and possible releases from mining sites (upstream sources that drain into 
the lake or reservoir): ( I)  an organochlorine scan with total PCB or Aroclor PCB value; (2) a 
inetal scan, with inercuiy prepared for (and deteinined by) cold vapor atomic absorption 
spectroscopy; and (3) g a i n  size analysis could be determined as well as total organic carbon and 
percent moisture for sediments. Sediment samples would consist of surface grabs (composite 
samples are recommended) and cored samples to estimate concentrations at depth (represented 
concentrations that will remain on the surface after dredging or moving the sediment). These 
efforts will be conducted by the Action Agencies in coordination with the Service. 

Crump Lake, Oregon 

e t  Description 

Crulnp Island, in Crump Lake, was fonnerly a natural island located approximately mid-lake and 
nolth of the peninsula that nearly bisects the lake. Surface elevation of Cminp Lake is 4,475 
feet. Previous human disturbance led to erosion of the island to lakebed level, eliminating its use 
by colonial nesting birds. An effort led by ODFW in the 1990's was partially successful in 
restoring the island. Working when the lake had dried up due to drought, ODFW pushed 
material up with cats to reform the island. Unfortunately, the island height did not exceed high 
water levels and thus is inundated or nearly so during higher water periods. Erosion of soil 
placed to form the island was also an issue. 

Cminp Island is approximately 1.25 miles offshore and is situated in waters 2-10 feet in depth. 
A rudimentary boat ramp exists in the southern part of the lake. The island is too far offshore for 
construction of a causeway to haul inaterials into place. Potentially the island could be 
reconstiucted during a future drought but there is no certainty when such a situation will occu~ or 
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if it will last long enough for the lakebed to support heavy equipment and dump trucks. There is 
also the issue of stabilizing or atinoring the island shoreline to prevent future erosion. 

Utilization of a "mudcat," a small hydraulic dredge that places material to form the island, 
appears to be logistically possible and would allow for construction to occur most years. 
Retention of material pumped to the location over the short- and long-term remains the most 
pressing problem. The Corps has preliminarily explored means to contain dredged material at 
the location and provide erosion protection. These include conventiu~~al stone revetment: an 
interlocking, plastic sheet pile wall, terracells stacked upon one another and filled with rock, and 
geotubes consisting of yeotextile tubes filled with dredged material. 

No specific design has been selccied. Logistically, placement of conventional stone revetment 
would be physically itnpracticable and prohibitively expensive. The use of terracells would also 
require a substa~ltial amount of imported material such as rock or sand, which presents the same 
logistical problems as stone revetment. The installation of a sheet pile wall does not appear 
capable of withstanding the pressure generated by the rnaterial placed interior to the wall. Thus 
at this point in time. the use of geotuhes to fonn thc island's perimeter and to retain dl.edged 
material placed interior to them appears to be the most likely sccnario for construction of Crump 
Island. A wall comprised of 40-sheet pile would be used to fotin a 20 feet x 20 feet cell to serve 
as a scttling pond. A 2-4 feet space in the perimeter wall at the settling pond location will be 
installed one foot lower than the balance of the perimeter wall in order to decant water to the 
outside from the settling pond. The width of this opening can he increased by the contractor to 
ensure that outflow is sufficient to prevent overtopping of the perimeter wall by water during 
construction of the island via hydraulic dredge. 

Const~uction of the island would occur in June when water levels should be at their highest. The 
hydraulic dredge would excavate material for placerncnt within the island perimeter. Dredging 
activities will occur 200 feet or greater from the island site to he constructed. For construction 
purposes, we are assuming ihat ihe water depth at the island location is 10 feet, although remnant 
partsof the former island are present. Thus, an estimated 19,400 cy of material are required to 
form an island that rises uniformly two feet above full pool level. This should leave two feet of 
freeboard on the perimeter walls. Dredged material will be pumped to the point furthest from the 
settling pond location and then moved closer as material accumulates. 

To stabilize the surface ofthe constructed island and to reduce the risk of dense vegetation 
encroachment, the dredged material would be capped with gravel and fines. Gravel graded as %-  
inch minus to 1.5-inch minus would he placed atop the island in an approximately 6-inch lift 
(820 cy). It is assumed that the rnaterial will have to be placed on site via helicopter. A quarry is 
located on private lands approximately I .5 miles west of Crump Island. The 820 cy would have 
to be purchased and crushedigratled to attain the proper size. Estimated weight of the ~naterial is 
1.230 tons at 1.5 Ions per cubic yard. The rnaterial from the private quarry would not be tested 
for contaminants prior to deposition at the construction site. Quarry waste is large in size, 
principally rock of various sizes with a minimum amount of fines, which are principally rock 
dust, and is excavated from a pit on the side of a sagebr us11 covered hill not subjected to 
agricultural or urban wastes. Thus, the likelihood of the presence of conta~ninants is absent. 
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Placement via helicopter would occur in November-December when the dredged material has 
had sufficient time to dry and helicopters would be available post-fire season. An estimated 22 
hrs of helicopter work spread over 3-5 days, depending upon weather conditions, would be 
required to place this material. 

Future O&M requirements to maintain Caspian tern nesting habitat at Cmmp Island are 
anticipated to be minimal. Shoreline revetment/protection would be installed to prevent erosion 
from wave action and is expected to have a greater than 50-year project life. A sand surface 
material may require periodic replenishment due to wind erosion; use of pea gravel would negate 
wind-erosion of surface material. Replacement material would be placed as needed in fall or 
winter after nesting birds have left the area. It is anticipated that weeds would have to be 
removed froin the site annually, either by hand pulling or spot application of herbicide. 

Avian research activities may occur at the Fern Ridge Lake nesting island during the course of 
the Caspian tern management actions, if the tern colony reaches a size (e.g., 500 pairs) identified 
in the EIS Adaptive Management and Monitoring Plan (to be completed after the EIS is 
finalized) that would trigger research actions. Should research activities occur, they would entail 
researchers accessing the locations from late March into September via a John boat. Most 
research activity is accolnplished from blinds. Certain research activities require personnel to be 
outside the blinds for extended periods of time. 

The site specific species list (Service REF: 1-7-04-SP-0241a) provided by the Service dated 
April 22, 2004 identified the endangered and threatened species that may occur in the vicinity of 
the proposed project. These species are bald eagle and Warner sucker. 

1. The following analysis will be conducted for fill materials obtained from an area with prior 
history of agriculture and possible releases from mining sites (upstream sources that drain into 
the lake or reservoir): ( I )  an organochlorine scan with total PCB or Aroclor PCB value; (2) a 
metal scan, with mercury prepared for (and detennined by) cold vapor atomic absorption 
spectroscopy: and (3) grain size analysis could be detennined as well as total organic carbon and 
percent moisture for sediments. Sediment samples would consist of surface grabs (composite 
samples are recommended) and cored samples to estimate concentrations at depth (represented 
concentrations that will remain on the surface after dredging or moving the sediment). These 
efforts will be conducted by the Action Agencies in coordination with the Service. 

Brooks Island. California 

Proiect Description 

The actions proposed at Brooks Island entail primarily vegetation removal and enhancement of 
the substrate. Vegetation removal includes hand or mechanical removal of non-native plants to 
provide a bare surface for nesting. Substrate enhancement may entail the addition of sand, pea 
gravel, or other suitable material fol- nesting Caspian terns. Predator control may also occur to 
facilitate maintenance of a Caspian tern colony at this location. Predator management IS already 
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implemented as needed to remove red foxes and raccoons or other comparable predators that 
consume eggs, young, and/or adult colonial nesting birds. Predator management associated with 
this proposed action falls within the current program design. Future O&M requirements to 
maintain Caspian tein nesting habitat at this site are anticipated to be minimal and include the 
above described actions as needed. 

Avian research activities may occur at the Brooks Island location during the course of the 
Caspian tern management actions. Should research activities occur, they would entail 
researchers accessing the locations from early March into September via boat to the island and 
then walking to the colony site. Most of the research activity would be accomplished from a 
blind. Certain research activities require personnel to be outside the blinds for extended periods 
of time. Research activities would be coordinated with the East Bay Regional Parks District and 
a park pennit will be acquired if necessary. 

The site specific species list provided by the Service dated March 24,2004 identified the 
following endangered and threatened species may occur in the vicinity of, and may be affected 
by the proposed prqject: Califonlia brown pelican, California least tern, bald eagle, delta smelt, 
and designated critical habitat for delta smelt. 

Hayward Regional Slioreline, California 

Proiect D e s c r i p a  

The actions proposed at Hayward Regional Shorelines entail rcmoval of vegctation and 
enhancement of the substrate on existing islands within a series of freshwater ponds. 
Management for Caspian tern habitat is proposed for islands 2, 6, andlor 7. Water within these 
ponds includes a lnixturc of treated wastewater and bay water (salt water). 

Vegetation rcmoval would be accomplished via mechanical means, either light construction 
equipment, and/or personnel using hand tools (no heavy equipment required); herbicides would 
be potentially used if necessary. Removal of vegetation is required in order to provide a bare 
surface for tern nesting. The site may also be saturated with salt water to inhibit future vegetation 
growth. Substrate enhancement may entail the addition of a filter fabric over the surface area of 
the island that would subsequently be covered with sand, pea gravel, or other suitable material 
for nesting Caspian terns. Sand and other materials would be transported to these islands via 
boat and/or helicopter. The proposed action is similar to previous enhancement action at these 
ponds done for California least terns, including spraying vegetation, laying down rock salt, 
covering the surface with fabric cloth, and finally laying down 1 10 tons of sand. 

Social facilitation, i.e., the use of tern decoys and a sound-system for continuous playback of tern 
colony vocalizations, will also be used at this location. Predator management ]nay also occur to 
facilitate establisliment and maintenance of a Caspian tern colony at this location. Predator 
control is already implemented as needed at Hayward Regional Shoreline to remove red foxes 
and raccoons or other predators that consume eggs, young and/or adult birds of herons, egrets, 
Forster's teins, aild shorebirds. Predator management associated with this proposed action falls 
within the current pl-ograin design. 
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Future O&M requirements to maintain Caspian tern nesting habitat at the H a p a r d  Regional 
shorelines are anticipated to be miniinal and would include the above described actions as 
needed. Shoreline revetment would not be installed as the islands are within diked ponds. A 
sand surface material may require periodic replenishment due to wind erosion; use of pea gravel 
would negate wind-erosion of surface material. Replacement material could be placed as needed 
in fall or winter after terns and other nesting birds have finished nesting and probably left the 
area. J t  is anticipated that weeds would have to be removed fiom the site annually, either by 
hand pulling or spot application of herbicide. 

Avian research activities inay occur at the Fern Ridge Lake nesting island during the course of 
the Caspian tern management actions, if the tern colony reaches a size (e.g., 500 pairs) identified 
in the EIS Adaptive Management and Monitoring Plan (to be coinpleted after the EJS is 
finalized) that would trigger research actions. Should research activities occur, they would entail 
researchers accessing the locations from early March into September via kayak or observations 
from the dike. Research activities would be coordinated with the East Bay Regional Parks 
District and a park perinit will be acquired if necessary. 

The site specific species list provided by the Service dated March 24,2004 identified the 
following endangered and threatened species inay occur in the vicinity of, and inay be affected 
by, the proposed project: California brown pelican, California clapper rail, California least tern, 
bald eagle, western snowy plover, delta smelt, desibmated critical habitat for delta smelt, and salt 
marsh harvest mouse. 

Consewafion Measures 

I .  To avoid adverse impacts to listed species, particularly the California clapper rail and salt 
inarsh harvest mouse, associated with ingress and egress at the project site, a map indicating 
vehicle access route and helicopter flight path restrictions during construction, maintenance and 
monitoring activities will be provided to the Sacrainento Fish and Wildlife Office for review and 
approval prior to initiating construction related activities at the site. If it is detennined at the 
tiine that, for reasons not considered here, adverse impacts cannot be avoided to one or more 
species, we will reinitiate consultation at that time. 

Don Edwards National Wildlife Refuge, California 

Project Description 

The actions proposed on Don Edwards NWR entail enhanceinent of the substrate on existing 
levees within Ponds N l N 9 .  These lie within active saIt ponds currently managed by Cargill for 
salt production. Substrate enhancement may entail the addition of a filter fabric over the surface 
area of the levees that would subsequently be covered with sand, pea gravel or other suitable 
material for nesting Caspian terns. It will be necessary to do construction and O&M work 
between November and February or early March. Terns and other nesting birds start prospecting 
by mid-to-late March in the Bay Area. Social facilitation, i.e., the use of tern decoys and a 
sound-system for continuous playback of tern colony vocalizations, inay also be used at this 
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location. Predator control andlor gull harassmentlcontrol may also occur to facilitate 
establishment and inaintenance of a Caspian tern colony at this location. Predator control is 
currently implemented as needed on the NWR to protect listed species. Typically red foxes and 
raccoons or other comparable predators consume eggs, young and/or adult birds or the clapper 
rail or snowy plover. Predator management associated with this proposed action falls within the 
current program design. Substrate enhancement and predator management would need to be 
repeated as needed in the future. 

Future O&M requii-e~nents to maintain Caspian tern nesting habitat at the Don Edwards NWR 
are anticipated to be minimal. Shoreline revetment would not be installed as the islands occur 
within diked areas. A sand surface material ]nay require periodic replenishment due to wind 
erosion; use of pea gravel would negate wind-erosion of surface material. Replacement material 
could be placed as needed in fall. I t  is anticipated that weeds would have to be removed from the 
site annually, eilher by hand pulling or spot application of herhicide. 

Avian research activities may occur at the Fern Ridge 1.ake nesting island during the course of 
the Caspian tern management actions, if the tern colony reaches a size (e.g., 500 pairs) identified 
in the EIS Adaptive Management and Monitoring Plan (to be completed after the EIS is 
finalized) that would trigger research actions. Should research activities occur, they would entail 
researchers accessing the locations from early March into September via kayak, foot andlor 
veh~cle. Most research activity is accoi~iplislied from blinds. Certain research activities inay 
require personnel to be outside the blinds for cxtended periods of time. Research activities 
would be coordinated with the Service and a refuge Special Use Pennit will be acquired if 
necessary. 

The site specific species list provided by the Service dated March 24. 2004 identified the 
following endangered and threatened species may occur in the vicinity of, and may be affected 
by the proposed project: California brown pelican, Califomla clapper rail, Califomialeast tern, 
bald eagle, western snowy plover, and delta smelt. 

1. To avoid advcrsc impacts to listed species, particularly the California clapper rail and salt 
marsh harvest mouse, associated with ingress and egress at the project site, a ]nap indicating 
vehicle access route and helicopter flight path restrictions during construction: maintenance, and 
monitoring activities will be provided to the Sacramento Fish and Wildlife Office for review and 
approval prior to initiating construction related activities at the site. If it is detemiined at the 
time that. for reasons not considered here, adverse impacts cannot be avoided to one or more 
species, we will reinitiate consultation at that time. 
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CASPIAN TERN BIOLOGY 

Species Range 

Caspian terns breed at widely scattered sites across North America. b'ires and Cuthbert (2000) 
described five disjunct breeding regions in North America. Caspian terns breeding in the 
Columbia River estuary are in the Pacific Coast/Western Pacific Coast region. This region 
includes coastal Alaska, southweste~n British Columbia, Washington, Oregon, California, Baja 
California, and Sinaloa, Mexico; and interior U'ashington, Oregon, Califoimia, southem Idaho, 
Montana, Wyoming, western Nevada, and northern Utah. 

Pacific Coast Region Overview, 

Since the beginning of the 20th Century, the Pacific Coast regional population has shifted from 
nesting in numerous small colonies associated with freshwater marshes in interior California and 
southern Oregon, to primarily larger colonies along the coast extending into the State of 
U'ashington (Gill and Mewaldt 1983). Caspian terns adapt to spatial and temporal variability of 
breeding habitat and prey, leading to highly variable colony locations and sizes within the region. 

In recent years, terns were docu~nented to have nested on about 60 sites scattered throughout the 
Pacific Coast region, including Alaska. This habitat base serves as a network of sites, which 
individually may vary in suitability from one year to the next but collectively provide a suite of 
locations for terns on a regional scale. Colonies in the interior are characteristically small in size 
and are subject to substantial shifts in location, quantity, and quality corresponding to cycles of 
flood and drought. Interior sites may also be subject to intensive management such as the control 
of reservoir and irrigation water. Larger colonies (e.g., many hundreds to thousands of terns) 
have been documented primarily along the Pacific Coast. 

Coastal nesting habitat can be ~nanaged or natural and is typically subject to erosion and 
vegetation changes over time. Although ocean conditions may affect prey availability, coastal 
prey resources are typically Inore diverse, abundant, and stable in comparison to prey resources 
at interior sites which are highly variable from year to year. For a detailed review of current, 
historic, and potential tern nesting habitat throughout the. Pacific Region see: A Review o j  
Caspian Tern Nes~ing Habitat: A FeasihiIih! Assessmen1 ?/Management Oppol-tt~nities in i l ~ e  
U.S. Fish and Wild[@ Service PaciJic Region (Seto et aI. 2003). 

Habitat Requirements 

Caspian terns nest in single-species colonies or in multi-species assemblages wlth other ground 
nesting waterbirds (gulls, skimmers, other terns, and cormorants). Caspian terns breed in a 
variety of habitats ranging from coastal estuarine, salt marsh, and islands. Terns typically nest in 
open, barren to sparsely vegetated areas, but also among or adjacent to driftwood, partly buried 
logs, rocks, or tall annual weeds. Nest substrates vary from sand, gravel, spongy marshy soil. or 
dead or decaying vegetation to hard soil. shell banks, limestone, or bedrock. Nests range froin 
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simple depressions in a bare substrate to nests lined with debris, such as shells, crayfish 
chelipeds, dried grasses and weed stems, wood, or pebbles. 

Diet 

Breeding terns eat almost exclusively fish, catching a diverse array of species with shallow 
plunge dives, usually coinpletely submerging themselves underwater (Cuthbert and Wires 1999). 
The sizes of fish caught and diet composition are largely determined by geography and annual 
and seasonal prey availability, but most fish are between 5 to 25 cm and occur near the surface of 
the water. In the Coluinbia River estuary, diet studies of the tern colonies on Rice and East Sand 
islands documented that terns nesting on Rice Island (1999 to 2000) had an average of 83 (77 to 
90) percent juvenile salmonids in their diet (Roby et al. 2002). while on East Sand Island (I999 
to 2004), terns had an average of 33 (17 to 47) percent juvenile saliuonids in their diet (Collis et 
al. 2002a, 2002b, 2003a, 2003b, K. Collis pers. comm.). From 1999 to 2003, the tern diet on East 
Sand Island, closer to the mouth of the Columbia River than Rice Island, was primarily non- 
salmonids, including northern anchovy, herring, shiner perch, sand lance, sculpins. smelt, and 
flatfish (Roby et al. 2002, Collis et al. 2002b and 2003a). As ocean conditions improved, and 
thus, ocean productivity, the percentage ofjuvenile salmonids in the diet of te~ns  in the estuary 
has continued to decline in recent years. 

Salmonid con~position at other study sites were found to be variable. For example, in Grays 
Harbor, Washington, chum and coho sal~non werc found in the tern diet in low numbers (14 to 
2 1 percent) and primary prey taken were shiner perch and northern anchovy (Penland 1976). At 
Dungeness NWR, salmonid composition of the tern diet was observed to be the second most 
important prey species (3 1 percent of tern diet) in 2004 (Roby et al. 2004). Both of these sites in 
Washington differ from that observed in Colninencement Ray, a location south of Dungeness 
NWR in Puget Sound, Washington. 111 2000, terns in Com~nencement Bay were observed to have 
an average of 52 percent sallnonids in their diet (Thompson et al. 2002). I t  is possible that these 
observed differences in diet cornposition is because Grays Harbor and Dungeness NWR contain 
a greater diversity and/or abundance of marine prey species than found in Commencement Bay 
due to the adjacent marine waters in these two locations. 

In San Francisco Bay, diet studies conducted in 2003 and 2004 found that the tern diet varied 
among the various nesting locations in the bay, but primary prey species included anchovy, surf 
perch, silversides, herring, sunfish; gobies, and toadfish (Roby et al. 2003a and 2004). In 2003, 
sallnonids (not including trout from reservoirs) were found in the diets of four out of five nesting 
colonies: ranging from 0.1 (Agua Vista Park and Bauinberg Pond) to 8.7 (Knight Island) percent 
of prey items (Roby et al. 2003a). In 2004, juvenile salmonids were Inore prevalent in the tern 
diets, ranging from 1.4 (Agua Vista Park) to 26.1 (Knight Island) percent, and consisted primarily 
of non-ESA-listed species (Roby et al. 2004). The bigher prevalence of salmonids in the tern diet 
was appamitly due to a lower availability of marine fish during that year (e.g., northern anchovy 
and surfi,erch, Roby et al. 2004). 

In interior Oregon (Summer and Crump lakes), a study conducted in 2003 found tui chubs to be 
the primary prey of nesting terns (Roby et al. 2003a). Jn San Diego, food habits of terns were 
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studied in 1995, 1997, and 1998. These studies consistently found terns to feed primarily on 
sardines, anchovies, and topsmelt (Horn et al. 1996, Horn and Dahdul 1998 and 1999). 

Migration 

Caspian terns migrate singly or in groups that can be as large as thousands (Shuford and Craig 
2002). Most terns conb~egate for migration at traditional foraging locations along marine coasts 
and major rivers or freshwater lakes about a month after young have fledged (Shuford and Craig 
2002). Timing of migration varies with region; fall movement typically occurs between mid-July 
and mid-September along the Pacific Coast (Shuford and Craig 2002). 

BIOLOGICAL ASSESSMENT 

Bald Eagle 

Status of the Species 

A detailed account of the taxonomy, ecology, and reproductive charactelistics of the bald eagle is 
found in the Pacific States Bald Eagle Recovery Plan (USDI 1966), the final rule to reclassify the 
bald eagle from endangered to threatened in the 48 contiguous states (USDI 1995), the proposed 
rule to remove the bald eagle from the Endangered Species List in the 48 contiguous states 
(USDI 1999). and Stalinaster (1987). History and trends in the status of bald eagle nests in 
Oregon are tracked annually by Isaacs and Anthony (2002 and 2003), and in Washington by the 
Washin@on Department of Fish and Wildlife (WDFW) (WDFW database 2004). 

In the Pacific Northwest, bald eagles typically nest in multi-layered, uneven-aged, coniferous 
stands with old-growth trees that are located within one mile of large bodies of water (Anthony 
et al. 1982). Factors such as tree height, diameter, tree species, and position on the landscape, 
distance from water, and distance from disturbance appear to influence nest selection. Nest trees 
usually provide an unobstructed view of the associated water body. Live, mature trees with 
deformed tops are often selected for nesting. Availability of suitable trees for nesting and 
perching is critical for maintaining bald eagle populations. Bald eagles often construct several 
nests within a territory and alternate between than from year to year. Snags, trees with exposed 
lateral branches, or trees with dead tops are often present in nesting territories and are used for 
perching or as points of access to and from the nest. Such trees also provide vantage points from 
which territories can be defended. 

The bald eagle was listed as a threatened species in Oregon and Washington under the ESA on 
February 14, 1978. This status is a result ofpast and present destruction of habitat, harassment, 
disturbance, shooting, electrocution, poisoning, a declining food base, and en\ironmental 
contaminants. Currently, the primary threats to bald eagles are habitat degradation and, in some 
areas, environmental contaminants. 

The Pacific States Bald Eagle Recovery Plan (USDI 1986) established recovery population 
goals, habitat management goals, and management zones (i.e., Recovery Zones) for a seven-state 
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Pacific Recovery Region (Recovery Region). I t  outlined the following criteria for de-listing the 
bald eagle in the Recovery Region (USDI 1986): 

(1) There should be a ininimum of 800 pairs nesting in the Recovery Region. 
(2) These pairs should be producing an annual average of at least 1.0 fledged young per 

pair, with an average success rate per occupied territory of not less than 65 percent 
over a 5-year period. 

(3) To ensure an acceptable distribution of nesting pairs, populafion recovery goals must 
be met in at least 80 percent of the management zones (i.e., 38 out of 47 Recovery 
Zones) idcntified in the Recovery Plan. 

(4) Wintering populations should be stable or increasing. 

Available information indicates that bald eagle populations are increasing range-wide. The 
species' status recovered sufficiently to warrant reclassification fro111 endangered to threatened 
throughout the lower 48 states on July 12. 1995 (USDI 1995); this action did not change the 
status of the species for Oregon and Washington where it renlains listed as threatened. In the 
Pacific Recovery Region, the number of occupied territories has consistently increased since 
1986 and exceeded 800 for five years beginning in 1990 when 861 territories were reported. 
Although productivity objectives have been met and averaged about 1.03 young per occupied 
territoiy since 1990, distribution goals and nesting targets in several Recovery Zones within the 
Recovery Region have not been ]net (USD1 1995). 

In Oregon, 41 6 breeding territories were occupied in 2003. Productivity resulted in a 5-year 
average of 1.01 young per occupied tenitory. Several Recovery Zones had lower productivity 
averages below I .03 young per occupied te~ritory in 2003. indicating that localized regions of 
poorer reproduction still persist within Oregon. Nesting success resulted in a 5-ye= average of 
64 percent. The net annual population increase was 7.4 percent for 1980-2001, with the average 
for 2003 at 3.7 percent. I t  is suggested by Isaacs and Anthony (2002) that population growth 
]nay be slowing or survey effort has not detected nesting in new areas. Data gathered during the 
next two seasons should help detennine the trend. Overall, the nesting population continues to 
grow, and expand into new areas (Isaacs and Anthony 2002). 

Of the seven states covered in the Pacific Recovery Area, Washington State supports the largest 
breeding and wintering populations (USDI 1986). In 2001, 684 nest territories were occupied in 
Washington (WDFW, 2003, unpub. data). Most nesting territories in Washington are located on 
the San Juan Islands, along the coastline of the Olylnpic Peninsula, and along the Straits of Juan 
de Fuca, Puget Sound, Hood Canal, and the Colu~nbia River. Wintering concentration areas in 
Washington are along salmon spawning streams and waterfowl wintering areas (Stinson et al. 
2001). 
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Abundance and Distribution in the Action Area 

Dungeness NWR 

Bald eagles use Dungeness Spit year-round. The area is attractive to bald eagles because of its 
concentration of water birds, seabirds, and anadromous fish species, all of which provide forage 
for the eagles. 

Several active bald eagle nests are known from the action area. Nesting activities typically occur 
over an exfended period from January 1 through August 15. This nesting period overlaps with 
the time frame that Caspian terns may nest (typically April-July). No bald eagle nesting or 
perching activity occurs on Dungeness Spit where the existing Caspian tern colony is located. 
This is attributable to habitat conditions on Dungeness Spit which have precluded establishment 
of large mature trees for nesting and perching to date. Wintering bald eagles may occur in the 
vicinity from Octoher 3 1 through March 3 1 .  

East Sand Island 

Two bald eagle nest territories occur in the vicinity of East Sand Island around Fort Canby and 
Cape Disappointment, both 2 miles or more from the proposed project site. These birds are 
subject to a significant and regular amount of background human activity (boats, barges, ships, 
etc.) in the action area year-round. Substantial forage resources are available to the bald eagles 
in this area. Wintering bald eagles may occur in the vicinity from October 3 1 through March 3 1 .  

Fern Ridge Lake 

Bald eagles are present at Fern Ridge Lake year-round. A breeding pair nested successhlly at 
Jeans Peninsula (Fern Ridge Lake pair) from 1982 through 1985, producing 5 fledglings in that 
timeframe (Isaacs and Anthony 2003). Since 1986, the Fern Ridge Lake pair at Jeans Peninsula 
did not produced any young (Anthony and Isaacs 2003). 

Eagles are frequently observed at Fem Ridge and several juveniles and adults are typically 
present in the winter. The Fern Ridge Wildlife Management Area in the southeast comer of the 
lake is quite attractive to waterfowl and other waterbirds, providing an available food supply for 
bald eagles. Fern Ridge Lake also supports a high number of fish, particularly common carp and 
bullheads. During the winter of 200010l, as many as 12 adult and sub-adult eagles were 
observed numerous times perched on shallowly inundated stumps in the lake-bed. Sixty-seven 
bald eagles were recorded at Fern Ridge Lake in February 2004. This unusual influx of 
wintering bald eagles was attributed to an abundant food supply comprised of goldfish that had 
died off due to water temperatures. 

Bald eagles also forage at Fern Ridge Lake when the lake is h l l ,  and sightings are fairly frequent 
all along the eastern shoreline. At full pool, fish, waterfowl and other waterbirds continue to 
provide an adequate food supply for eagles. 
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Bald eagles would be expected to occur in the vicinity of the proposed nestlng island for Caspian 
terns throughout the year. The construction of the Gibson Island dike within the drawdown zone 
created a drawdown period shallow reservoir that attracts waterfowl and other waterbirds. When 
terns are present, however, impounded waters of Fern Ridge Lake would have inundated this 
shallow reservoir. There are no in~mediately adjacent perch locations for bald eagles other than 
osprey nest poles and Gibson Island, which is approxi~nately 2,000 feet distant from the 
proposed tern island. 

S1r17znlel. Lalic Wildlife Managerizenr Area 

The Big Flat bald eagle pair nested over 1 mile to the west of the proposed project site, however, 
the nest was lost three years ago (Frank Isaacs, pers. comm. 2004). There are several bald eagle 
nesting territories located in forested areas on Winter Ridge west of Summer Lake. The closest 
nest site is several miles from the proposed project site. The Suminer Lake WMA provides an 
extensive area of freshwater marsh habitat and shallow flats. Nesting waterfowl and waterbirds 
a]-e abundant in the area. Trout and tui chub are available in Ana Reservoir, Ana River andlor 
Jack's Lake. Big game are present throughout the area along with domestic livestock that 
provide potential sources of carrion throughout the year. 

Wintering bald eagles may occur in the vicinity from October 3 1 through March 3 I with peak 
numbers in February (Martin St.Louis, ODFW, pers. comm. 2004). Caspian terns are present at 
this interior basin location by April. There would be little or no overlap of Caspian terns with 
bald eagles during the late winter timeframe. 

No bald eagle nesting tenitories are located in the vicinity of the Cruinp Lake project. No 
suitable nesting or perching sites are available in the area. Wintering bald eagles may occur in 
the vicinity of Crump Lake from October 31 through March 31. There would be little or no 
overlap of Caspian terns with bald eagles during the late winter timeframe. Foraging resources 
for bald eagles in the Crump Lake area include big game and livestock ca~rion, waterfowl, 
various species of waterbirds, and iish, includil~g Warner sucker: brown bullhead, largemouth 
bass, and while and black crappie. 

Effects of the Action 

The Service has identified habitat destruction and degradation, human disturbance, and 
contamination as the major threats to the bald eagle population for the foreseeable future 
(Stinson et al. 2001). For reasons described below, the proposed action at Dungeness Spit for 
Caspian terns does not entail habitat destruction or degradation that would impact bald eagles, 
nor will it significantly disrupt nonnal bald eagle behavior patterns. Human use of refuge lands 
is c~ntrolled by an existing refuge management plan. No contaminants are associated with the 
proposed action. Nesting, roosting, perching, andlor foraging habitats will not be adversely 
impacted by the proposed action. 
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Any increase in the Caspian teln population will be limited by the availability of suitable nesting 
habitat, avian and mammalian depredation, and by human disturbance. It is estimated that 100 - 
3.500 tern pairs would ultimately occupy the Dungeness NWR site (Service e! al., 2004h). 

Bald eagles appear to be abundant in and around the action area (WDFW 2003, unpubl. Data). 
Prey resources do not appear to be a limiting factor for the bald eagle population in the project 
area. Given the diversity and availability of prey species for bald eagles, coinpetition for food 
resources between bald eagles and Caspian terns is considered minimal. Bald eagles would 
typically take larger prey (fish) than Caspian terns although there is some overlap projected for 
fish in the 6-1 0 inch length class. Based upon the availability and diversity of prey species for 
bald eagles in the vicinity of the action area, the size and impact of any potential competition for 
prey species between bald eagles and Caspian terns would likely be insignificant. 

Bald eagles have been observed to kleptoparasitize Caspian terns in the Columbia River estuary 
(G. Dorsey, Corps, pers. obs.). An increase in the Caspian tern population at Dungeness NWR 
inay provide additional seasonal food resources for bald eagles in the Puget Sound area as bald 
eagles in the Columbia River estuary are known to prey upon Caspian tern adults and young or 
scavenge their carcasses. Therefore, an increased presence of Caspian terns in the action area 
may result in a beneficial effect to bald eagles that could substantially offset any effects 
associatcd with increased competition for prey between the species. 

Human use of refuge lands is controlled by an existing refuge management plan, and no 
increased use is cxpected to result from the proposed action. No contaminants are associated 
with the proposed action. Nesting, roosting, and perching habitats will not be adversely 
impacted by the proposed action. 

Since wintering bald eagles may occur in the vicinity from October 3 1 through March 3 1, and 
Caspian terns typically do not arrive in the area until April and migrate out of the area by 
September, there would be little or no overlap of Caspian terns with hald eagles during the 
winter timeframe. 

Eas! Sand Island 

Bald eagle disturbance and/or avoidance of the island due to construction related activities would 
be minimal in nature, resulting in affected bald eagles shifting their foraging areas slightly. 
Barging of equipment to and from the site are also anticipated to result in similar effects. 
However, the likelihood of displacement and the magnitude of such displacement are not 
expected to significantly disrupt normal bald eagle behavior patterns. 

Given the diversity and availability of prey species for bald eagles, competition for food 
resources between bald eagles and Caspian terns is considered minimal. Bald eagles would 
typically take larger prey (fish) than Caspian terns although there is some overlap projected for 
fish in the 6-10 inch length class. Based upon the availability and diversity of prey species for 
bald eagles in the vicinity of the action area, the size and impact of any potential competition for 
prey species between bald eagles and Caspian teins would likely be insignificant. 
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Caspian terns could also be a prey species for the bald eagle. The decrease in the number of terns 
nesting in the action area would be considered insignificant to the availability of prey for eagles 
because of the diversity and abundance of prey species for bald eagles in the Columbia River 
estuary, and the continued presence of a Caspian tern colony on East Sand Island (estimated to 
be 2,500 - 3,125 pairs at full implementation). 

Since wintering bald eagles may occur in the vicinity from Octobe~ 31 through March 31, and 
Caspian terns typically do not arrive in the area until April and inigrate out of the area by 
September, there would be little or no overlap of Caspian tcms with bald eagles during the 
winter timeframe. 

Annual operation and maintenance actions associated with the proposed tern nesting island entail 
minimal human prcsence. Vegetation management at the island location would take less than 
one work~ng day to complete; the island surface area is approxiinately one acre. OgiM actions 
would occur in April through July. O&M would probably entail access via boat. Disking or 
tilling would be used to manage vegetation. Sand or gravel would he used to enhance tern 
nesting substrate. Bald eagle disturbance andlor avoidance of the island during these activities 
would be ininirnal in nature, resulting in affected bald eagles shifting their foraging areas 
slightly. However the likelihood of displacement and the magnitude of such displace~nent are 
not expected to significantly disrupt nonnal bald eagle behavior patterns. 

The preliminary estimate for the number of Casp~an terns occupying this location al full 
implementation of the proposed action is 2,500 - 3>125 pairs (Service et (11. 2004b). Research 
andlor monitoring activities at this location would occur from April to July. Obscrvatinns would 
be conducted froin blinds to conceal the obsen,ers. Acccss would be via s~nall  boat. 
Researcherlobserver disturbance is expected lo fall within background limits and is not expected 
to significantly disrupt nonnal bald eagle behavior patterns. 

Fern Ridge Lake 

Construction activities, trucks hauling equipment and inaterials to the island location and heavy 
equipment operation at the tern island location may result in periodic disturbance to wintering 
bald eagles foraging in the general area. The proposed island would be quite distant from the 
flood control pool (-1.75 miles) where wintering bald eagles concentrate. Waterfowl and 
waterbirds would be present on the adjacent Gibson Island dike shallow reservoir and the diked 
~narsll restoration areas to the immediate south. The inarsh restoration area is greater than 300 
acres in extent and waterfowl would be expected to shift away ti-orn the northern portionsof 
these diked irnpoundlnents during the constl.uction period, thus drawing bald eagles with them. 
The entire area, including the inarsh restoration area is sub.ject to waterfowl hunting and 
disturbance from hunting efforts to bald eagles would continue to occur during project 
construction. 

Bald eagle drsturbance andlor avoidance ofthe island under construction would be nlini~nal in 
nature. resulting in affected bald eagles shifting their foraging areas slightly. However, the 
likelihood ofdisplaceinent and thc magnitude of such displacement are not expected to 
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significantly disrupt normal bald eagle behavior patterns. Fern Ridge Lake and adjacent land 
holdings, including easement lands, encompasses 12,780 acres. The Fern Ridge Lake Wildlife 
Management Area (WMA) managed by the ODFW entails more than 5,000 acres in the 
southeast comer of Fern Ridge Lake. These WMA lands support the bulk of waterfoa:l 
resources at Fern Ridge Lake, and in addition to the 1,500 acre minimum flood control pool, 
represents the principal foraging area for bald eagles. Island construction would be expected to 
affect waterfowl and waterbird use in approximately 70 acres (12,000 frontage feet by 250 feet 
interior to dike) of the marsh restoration area. These waterfowl and waterbirds are expected to 
use other areas within the 5,000-acre WMA and still remain available to bald eagles. No effects 
to bald eagles perching at Gibson Island are anticipated given the distance to the island from the 
proposed tern nesting island. 

Annual operation and maintenance actions associated with the proposed tern nesting island entail 
minimal human presence. Vegetation management at the island location would take less than 
one working day to complete; the island surface area is approximately one acre. O&M actions 
would occur in late March - early April and possibly in early fall. Spring O&M would probably 
entail access via boat given that pool elevations would be rising toward full pool elevation at that 
timeframe. Tillage andlor herbicide (Rodeo) would be used to manage vegetation at that time 
period. Fall access would be either by boat or vehicle depending upon pool elevation and 
treatment would be comparable to that used for the Spring period. Bald eagle disturbance andlor 
avoidance of the island during these activities would be minimal in nature, resulting in affected 
bald eagles shifting their foraging areas slightly. However, the likelihood of displacement and 
the magnitude of such displacement are not expected to significantly disrupt nollnal bald eagle 
behavior patterns. 

It is estimated that 5-300 pairs of Caspian terns could ultimately occupy this location (Service el 
al. 2004b). Should research andlor monitoring activities occur at this location, they would occur 
from April to JulyIAugust. Observations would be conducted from blinds to conceal the 
obsei-vers. Access would be via small boat or canoe from Royal Avenue. Recreational use, via 
small boats and canoes, including fishing and bird observation already occurs in this area of Fern 
Ridge Lake. Birders and hikers have access to the dikes in the marsh restoration area to the 
south of the proposed tern island. Thus, researcherlobserver disturbance is expected to fall 
within background limits and is not expected to significantly disrupt nonnal bald eagle behavior 
patterns. 

Since wintering bald eagles may occur in the vicinity from October 3 1 through March 3 1, and 
Caspian terns typically do not arrive in the area until April and migrate out of the area by 
September, there would be little or no overlap of Caspian tetns with bald eagles during the 
winter timeframe. 

Szrmmer- Lake Wildlife Managenlent Ar-ea 

The Big Flat bald eagle pair nested over 1 mile to the west of the proposed project site. The nest 
was lost three years ago (Frank Isaacs, pers. comm. 2004). The bald eagles nesting around 
Winter Ridge are several miles from the proposed project site. 
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Bald eagle disturbance and/or avoidance of the island under construction would be minimal in 
nature, resulting in affected bald eagles shifting their foraging areas slightly. However, given the 
abundant and diverse sources of forage available to the bald eagle in the Summer Lakes area, the 
likelihood of displacetnent and the magnitude of such displacement are not expected to 
significantly disrupt nonnal bald eagle behavior patterns. Furthennol.e, construction of three 0.5 
acre islands in diked impoundments, w o ~ ~ l d  not adversely impact bald eagle habitat, as it would 
result in an insignificant loss of forage base for the eagle. No effects to nesting bald eagles are 
expected at this location. 

Forage competition for fish prey between nesting bald eagles and Caspian terns would be 
considered insignificant due to the substantial forage base available to hald eagles in the area, 
and the significant (spatial) distance between the tern colony and the nearest nesting eagles and 
foraging perches. Forage co~npetition for fish prey between overwintering bald eagles and 
Caspian terns would be considered insignificant, due to the minimal. if any: temporal overlap 
and the abundance ofbald eagle prey items in the Su~nmer Lake area. 

Annual operation and maintenance actions associated with the proposed tern nesting island entail 
minimal human presence. Vegetation management at the island location would take less than 
one working day to complete; the island surface area is approxi~nately one acre. O&M actions 
would occur in late March - early April and possibly in early fall. Spring O&M would probably 
entail access via boat given that pool elevations would be rising toward fnll pool elevation at that 
ti~nefiame. Tillage andlor herbicide (Rodeo) would be used to manage vegetation at that time 
period. Fall access would be either by boat or vehicle depending upon pool elevation and 
treatment would be comparable to that used for the Spring period. Bald eagle disturbance andlor 
avoidance of the island during these activities would be minimal in nature, resulting in affected 
bald cagles shifting their foraging areas slightly. However-, the likelihood of displacement and 
the magnitude of such displacement are not expected to significantly disrupt normal bald eagle 
behavior patterns. 

Research actions, if implemented. to monitor and evaluate Caspian terns at the Surnlner Lake 
WMA would not significantly disrupt nonnal bald eagle behavior patterns, because of the limited 
nature (spatially) ofthe research actions, the use of blinds, and the extensive area of available 
foraging habitat for bald eagles. 

No effects to nesting bald eagles is anticipated as nests or suitable nest sites are not known from 
the action area. Wintering bald eagles may occur in the vicinity of Crump Lake from October 3 1 
through March 3 I .  The proposed construction window falls outside of this timeframe, thus, no 
effects to wintering bald eagles are anticipated from the proposed action. There would be little 
or no overlap of Caspian telns with bald eagles during the late winter ti~nefra~ne, and no suitable 
pel-ching sites are availablc in the area. Foraging resources for bald eagles in the Cmmp Lake 
area are substantial. 

Annual operation and maintenailce actions associatcd with the proposed tern nesting island entail 
minimal hun~an presence. Vegetation ~nanage~ncnt at the ~sland location would take less than 
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one working day to complete: the island surface area is approximately one acre. 0 & M  actions 
would occur in late March - early April and possibly in early fall. Spring O&M would probably 
entail access via boat given that pool elevations would be rising toward full pool elevation at that 
tiineframe. Tillage and/or herbicide (Rodeo) would be used to manage vegetation at that time 
period. Fall access would be either by boat or vehicle depending upon pool elevation and 
treatment would be comparable to that used for the Spring period. Bald eagle disturbance and/or 
avoidance of the island during these activities would be minimal in nature, resulting in affected 
hald eagles shifting their foraging areas slightly. However, the likelihood of displacement and 
the magnitude of such displacement are not expected to significantly disrupt nonnal bald eagle 
behavior patterns. 

Research actions, if implemented, to monitor and evaluate Caspian terns at Crump Lake would 
occur during April through August. Since no nesting bald eagle territories are known in this 
area, no effects are expected from research activities. 

Conclusion 

The proposed action may effect, but will not likely adversely affect, bald eagles at Dungeness 
NWR, East Sand Island, Fern Ridge Lake, Sutniner Lake Wildlife Management Area, or Cru~np 
Lake. We make this dete~~nination for the following reasons: (1) proposed construction 
activities will not result in destruction or degradation ofbald eagle habitat, nor will they 
significantly disrupt normal hald eagle behavior patterns; (2) forage competition for fish prey 
between nesting bald eagles and Caspian terns would he considered insignificant due to the 
substantial forage base available to bald eagles in the area, and the significant (spatial) distance 
between the tern colony and the nearest nesting eagles and foraging perches; (3) forage 
competition for fish prey between overwintering bald eagles and Caspian terns would be 
considered absent, due to the lack of temporal overlap in presence ofboth species; (4) the 
likelihood and magnitude of displacement resulting from annual maintenance activities are not 
expected to significantly disrupt normal bald eagle behavior patterns; and (5) research actions to 
monitor and evaluate Caspian terns in the action area would not significantly disrupt nonnal bald 
eagle behavior patterns because of the limited nature (spatially) of the research actions, the use of 
blinds, and the extensive area of available foraging habitat for bald eagles. 

Bull Trout 

Status of the Soe& 

On November I ,  1999, the Service (USDI 1999) listed five distinct populations segments (DPSs) 
of bull trout within the coterminous United States as threatened: (1) Coastal-Puget Sound DPS, 
(2) Columbia River DPS, (3) Jarbidge River DPS, (4) St. Mary-Belly River DPS, and ( 5 )  
Klamath River DPS. Factors contributing to the decline of bull trout populations identified in the 
listing rule include restriction of migratory routes by dams and other unnatural bairiers; forest 
management, grazing, and agricultural practices; road construction; mining; introduction of 
nonnative species; and residential development resulting in adverse habitat modification, 
overharvest, and poaching (Bond 1992, Thomas 1992, Rienian and McIntyre 1993, Donald and 
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Alger 1993, WDFW 1997). Critical habitat for the Coastal-Puget Sound DPS was proposed by 
the Service on June 25, 2004 (USDI 2004). 

Bull trout and Dolly Varden occur together only within the area of the Coastal-Puget Sound DPS 
and in British Colu~nbia; Canada. Although these two species of native char were previously 
considered a single species, based on distribution. body type, and measurements bull trout and 
the Dolly Varden were fonnally recognized as two separate species in 1980 (Cavender 1978, 
Robins et al. 1980, Bond 1992). In the Coastal-Puget Sound DPS, Dolly Varden tend to be 
generally distributedin isolated tributary populations above natural anadromous barriers (as in 
the Dungeness and Nooksack core areas), while bull trout are generally distributed below these 
barriers (WDFW 1998, Spruell and Maxwell 2002). All anadromous char sampled have been 
genetically identified as bull trout. 

Bull trout in the Coastal-Puget Sound DPS demonstrate all known migratory life history 
patterns (i.e., anadromous, adfluvial, and fluvial) for this species, as well as nonmigratory, or 
resident, life history patterns. These diverse life history types are imporlant to the stability and 
viability of bull trout populations (Rieman and Mclntyre 1993). 

Within h e  range of bull trout in the coterminous United States, anadromy, or technically 
"amphidrorny," is unique to the Coastal-Puget Sound DPS. Unlike strict anadromy, 
amphidromous individuals often return seasonally to freshwater as subadults, sometimes for 
several years, before returning to spawn (Wilson 1997). Subadult bull trout in the CoastaL 
Puget Sound DPS can move into marine waters to forage or migrate md return to fi-eshwater to 
take advantage of seasonal forage provided by salmonids eggs, smolts, or juveniles. 

Migratory forms appear to develop when habitat conditions allow movement between spawning 
and rearing streams and larger rivers and lakes and marine and estuarine waters where 
foraging opportunities are enhanced (Krae~ner 1994; Frissell 1999). Benefits to migratory bull 
trout include greater growth in the more productive waters of larger streams, lakes, estuaries, 
and nearshore marine areas; greater fecundity resulting in increased reproductive potential; and 
dispersal of the population across space and lime. 

Anadromous and fluvial life history forms typically have widely distributed foraging, 
migration, and overwintering habitat. Migratory bull trout use norlnatal (habitat outside of their 
spawning and early rearing habitat) watersheds to forage, migrate, and overwinter (Brenkman 
and Corbett, in lit?. 2003a, b). Larger juvenile and subadult bull trout can migrate throughout a 
core area looking for feeding opportunities, or they can move through marine areas to access 
independent tributaries (tributaries that connect directly to marine waters) to forage or, 
potentially, to take refuge from high flows in their core areas (Brenkman and Corbett, in lin. 
2003a, b). Independent tributaries used by bull trout, such as Kalaloch Creek and Raft River, 
are not believed to support spawning populations of bull trout and are only accessible Lo bull 
trout by swirmning through marine waters from core areas. 
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Within the Coastal-Puget Sound DPS, current bull trout distribution has been reduced fi.om 
historic distribution, most notably in the Hood Canal, and Satsop, Green, and Nisqually Rivers, 
and population abundance has significantly decreased throughout much of the DPS (USDI 
1999). Highly migratory life history fomls, such as fluvial and anadrolnous fish, have been 
eliminated from many large, productive river systems in the DPS. Isolated, remnant populations: 
which lack connectivity to migratory populations, often have a low likelihood of persistence 
because of reduced access to prey and reduced opportunities for recolonization (Rieman and 
Mclntyre 1993, Rieman and Allendorf 2001). 

For all life history types, the juveniles typically rear in tributary streams for 1 to 3 years before 
migrating downstream into a larger river, lake, or estuary andlor nearshore marine area to mature 
(Rieman and Mclntyre 1993). Bull trout become sexually mature between 4 and 9 years of age 
and may spawn in consecutive or alternate years (Shepard et ul. 1984, Pratt 1992). In the Skagit 
River system, length to age correlations are (1) age 3 subadults are generally 200-250 mm; (2) 
first year spawners (age 5 )  are generally 400-450 mm; and (3) mature spawners (age 6 to 7) are 
generally 550-600 mm (Ed Conner, pers. cornm. as cited in Bearner and Henderson 2004). 
Spawning typically occurs from August through December in cold, low-gradient 1"- to 5Ih-order 
tributary streams, over loosely compacted gravel and cobble having groundwater inflow 
(Shepard et al. 1984, Brown 1992, Rieman and McIntyre 1996, Swanherg 1997, MBTSG 1998, 
Baxter and Hauer 2000). Migratory bull trout may begin their spawning migrations as early as 
April and have been known to migrate upstream as far as 250 kilometers (km) (1 55 iniles [mi]) 
to spawning grounds (Fraley and Shepard 1989). Hatching occurs in winter or early spring, and 
alevins may stay in the gravel for up to three weeks before emerging from the gravel. 

Bull trout are apex predators and require a large prey base and home range. Adult and subadult 
migratory bull trout are prinlarily piscivorous, fced~ng on various trout and salmon species, 
whitefish, yellow perch (Percufluvescens), sculpin, and in the case of anadro~nous folms, surf 
smelt (Hlpomesuspl-etiosus) and sandlance (Ainnzodjires hexaptel-us). Resident and juvenile bull 
trout prey on terrestrial and aquatlc insects, macrozooplankton, amphipods, mysids, crayfish, 
salamanders, and small fish (Wyman 1975, Rieman and Lukens 1979 in Rielnan and McIntyre 
1993, Boag 1987, Goetz 1989, Donald and Alger 1993, Connor et al. 1997). 

Hubirur Requirenzents 

Bull trout have more specific hahitat requirements than other salmonids (Rieman and McIntyre 
1993). Growth, survival, and long-term persistence are dependent on the following habitat 
characteristics: cold water, complex instream hahitat, a stable suhstrate with a low percentage of 
fine sediments, high channel stability, and strea~nlpopulation connectivity. Stream temperature 
and substrate type, in particular, are critical factors for the sustained long-tenn persistence of bull 
trout. Spawning is often associated with the coldest, cleanest, and most complex stream reaches 
within basins. However, bull trout exhibit a patchy distribution even in pristine habitats (Riernan 
and McIntyre 1995) and should not be expected to occupy all available habitats at the same time 
(Rieman et al. 1997). While hull trout clearly prefer cold waters and nearly pristine habitat, it 
cannot be assumed that they do not occur in streams where habitat is degraded. 



Iliulogieitl Ass~ssmelll Far Caspian Tern hlanagement To Reduce Pledatinn OIJuvenile  Salmorlirla 11, The Columhiit River Esltntry 

For long-term persistence, bull trout populations need a streain tcmpcrature regime that ensures 
sufficient amounts of cold water are present at the locations and during the times needed to 
complete their life cycle. Temperature is ~nost rrequently recogniacd as the factor limiting bull 
trout distribution (Dunham and Chandler 2001, Rieman and McIntyre 1993). Probability of 
occurrence for juvenile bull trout in Washington is relatively high (75 pcrccnt) when ~naximurn 
daily temperatures did not exceed approximately 1 1 to 12" C (52 to 54" F) (Dunham e ta / .  2001). 
Optiinu~n incubation temperatures range from 2 to 6' C (36 to 43' P). At 8 to 1 O0 C (46 to 50" . 
F), survival ranged from 0-20 percent (McPhail and Murray 1979). Tributary stream 
temperature requirements fnr rearing juvenile bull trout are also quite low, ranging from 6 to lo0 
C (43 to 50° F) (Buchanan and Gregory 1997, Goetz 1989, Pratt 1992, McPhail and Murray 
1979). 

Increases in streain temperatures can cause direct mortality, increased susceptibility to discase or 
other sublethal effects, displacement by avoidance (McCullough et al. 2001, Bonneau and 
Scarnechia 1996), or increased competition with species more tolerant u f  warm strcam 
temperatures (Rieman and McIntyre 1993: Craig and Wissmar 1993 cited in USDl (1 997), 
MBTSG 1998). Brook trout, which can hybridize with bull trout, may be Inore co~npctitivc than 
bull trout and displace them, especially in degraded drainages containing fine sediment and 
higher water temperatures (Clancy 1993, Leary et al. 1993). Recent laboratory studies suggest 
bull trout are at a particular competitive disadvantage in competition with brook trout at 
temperatures greater than 12" C (54" F) (hfcMahon et a/.  200 1 ). 

Wlen bull trout migrate through stream segments with higher water temperatures they tend to 
seek areas offering thernial refige such as confluences with cold tributarics (Swanberg 1997): 
deep poolsl or locations with surface and groundwater exchanges in alluvial hyporheic Lones 
(Frissell 1999). Water temperatures above 15" C are believed to limit bull trout distribution, 
which paltially explains their generally patchy distribution within a watershed (Fraley and 
Shepard 1989, Rieman and McIntyre 1995). 

Bull trout show a strong affinity for streain bottoms and a preference for deep pools in cold water 
streams (Goetz 1989> Pratt 1992). Stream bottom and substrate composition are highly 
important for juvenile rearing and spawning site selection (Rieman and McIntyre 1993, Graham 
e ta / .  198 1 ,  McPhail and Murray 1979). Bul.1 trout of all age classes are closeIy associated with 
cover, especially during the day (Baxter and McPhail 1997, Fraley and Shepard 1989). Cover 
may be in the fonn of overhanging banks, deep pools, turbulcnce, large wood, or debris jams. 
Young bull trout use interstitial spaces in the substrate for cover and are closely associated with 
the stream bed. This association appears to be more important for bull trout than for other 
salmonid species (Pratt 1992, Rieinan and McIntyre 1993). Large wood in streams enhances the 
quality of habitat for salinonids and contributes to channel stability (Bisson et a/ .  1987). 

Due to the bull trout's close association with the substrate, bed load movements and channel 
instability 'an reduce the survival of young bull trout. Maintaining bull trout habitat requires 
st]-earn channel and flow stability (Rieman and McIntyre 1993). Bull trout are exceptionally 
sensitive to activities that tiirectly or indirectly affect stream channel integrity. Channel 
dewatering caused by low flows and bed aggradation has blocked access for spawning fish 
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resulting in year-class failures (Weaver 1992). Timber harvest and the associated roads may 
cause landslides that affect Inany miles of stream through aggradation of the streambed. 

Migration 

The importance of maintaining the migratory life history fonn of bull trout, as well as migratory 
runs of other salmonids that may provide a forage base for bull trout, is repeatedly emphasized in 
the scientific literature (Rieman and McIntyre 1993, MBTSG 1998, Dunha~n and Rie~nan 1999, 
Nelson et al. 2007). Isolation and habitat fragmentation resulting from miyatory barriers have 
negatively affected bull trout by (1) reducing geographical distribution (Rieman and McIntyre 
1993, MBTSG 1998); (2) increasing the probability of losing individual local populations 
(Rieman and McIntyre 1993, MBTSG 1998, Nelson et al. 2001, Dunham and Rieman 1999); (3) 
increasing the probability of hybridization with introduced brook trout (Rieman and McIntyre 
1993); (4) reducing the potential for movements in response to developmental, foraging, and 
seasonal habitat requirements (MBTSG 1998, Rie~nan and McIntyre 1993); and ( 5 )  reducing 
reproductive capability by eliminating the larger, more fecund miyatory fonn f ion~  many 
subpopulations (MBTSG 1998, Rieman and Mclntyre 1993). Unfortunately, migratory bull trout 
have been restricted or eliminated in  arts of their ranee due to streain habitat alterations. 
including seasonal or pennanent obstructions, detrimental changes in water quality, increased 
temperatures, and the alteration of natural streamflow patterns. Dam and reservoir construction 
andoperations have altered major portions of bull trout habitat in the Skokomish, Elwha, Skagit, 
Nooksack, and Puyallup core areas. 

The estuaries and shoreline areas comprise what is known as the nearshore marine habitat. This 
nearshore environment supports habitat important to both bull trout and salmon. This habitat 
provides food production and foraging areas, rehge (from predation, seasonal high flows, winter 
storms, etc.), and migratory corridors. Bull trout first migrate to tidal areas between age 1 and 3. 
These juvenile fish may rear in the tidally influenced delta within intertidal marsh, distributary 
channels, or may pass through into nearshore marine areas. Additional information provided by 
bull trout acoustic radio telemetry and habitat study projects indicates that bull trout in marine 
waters are more active at night than during the day, may prefer deeper nearshore habitat than 
shallow nearshore habitat, can be found at depths as great as 60 to 75 meters, and that bull trout 
from different freshwater populations may overlap in their use of marine and estua~ine waters. 
Although bull trout are likely to be found in nearshore marine waters year round, the period of 
greatest use is March through July (Goetz and Jeanes 2004). 

In Puget Sound the distribution of bull trout in the nearshore waters has been hypothesized to be 
correlated to the nearshore distribution of baittish (Kraemer 1994). It also appears that certain 
life history stages may utilize different marine prey species. For example, the younger bull trout 
(age 1-3) that move to marine waters appear to select smaller prey items, such as shrimp. By age 
4, the diet of anadroinnus bull trout has shifted largely to fish. Bull trout from Puget Sound prey 
on surf smelt, Pacific herring, Pacific sand lance, pink salmon smolts. chum salmon s~nolts, and a 
number of invertebrates (Kraemer 1993). 

These nearshore marine habitats have been significantly altered by human development 
(PSWQAT 2000). Construction ofbulkheads and other structures have modified the nearshore 
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areas and resulted in habitat loss that has directly affected forage fish for bull trout. Other 
impacts to the marine enviroiiment include alterations to water quality resulting from fish 
pathogens, nutrients and toxic contaminants. urbanization. and stornlwater runoff from basins 
that feed Puget Sound. 

Char?ges irt Stattts ofthe Coa.rtal-Pugel Sozmd DPS 

Although the status of  bull trout in Coastal-Puget Sound DPS has been improved by certain 
actions. it continues to be degraded by other actions, and it is likely that the overall status of the 
bull trout in this DPS has not improved since its listing on November 1: 1999. Improvement has 
occurred largely through changes in fishing regulations and habitat rcstolntion prqjects. On the 
other hand, the status of this DPS has been affected by a number of federal and non-federal 
actions, each having various levels of adverse and heneticial impacts. 

Environ~nental Baseline 

Prior to this year, the status of the Dungeness River bull trout population was unknown, due 
mainly to difficulties in access. However: based on extensive bull trout redd survcys in the 
Dungeness River this year (Chan, unpublished Service report, 2004), this population may be 
depressed, based on vcry low rcdd counts. It is thought that the 2004 surveys located 
approximately 90 percent of  the redds, because other salmonid species were absent this year that 
would be otherwise building redds at the same time, so there was little chance of miscounting 
bull trout redds. 

In 2004, in a three mile stretch of lower Dungeness River (presumably the only portio~i ol the 
river suitable for foraging by terns), there were 73 bull trout encountel-ed in a size range of O- 
5001n111 (0-50 cm). More than hallof those encountcrcd wcre in the smaller size range (large 
juveniles) that could presumably be captured by Caspian terns (Shelley Spalding, Service 
biologist, pel-s. cornln. 2004). The hull trout occupied areas to the east (Bell) and west (Morse) 
of Dungeness Spit, and nearshore marine habitat, are considered to support only foraging, 
migrating, and overwintering populations of  bull trout, and are unlikely to support the smaller 
fish (Shelley Spalding, Service biologist, pers. comm.2004). There could be some small amount 
of use by smaller bull trout in this area, but tbis use is expected to be uncommon or significant. 

Effects of the Action 

I t  is difficult to estimate the number of bull trout that could be consumed by Caspian terns. Diet 
studies for the existing Caspian tern colony have not specifically identified bull trout in the tcrn 
diet. Instead an overall salmonid category (which includes bull trout) was used in a study 
conducted in 2004; an estimate of 3 1% of the tern's diet was comprised of salmonids (Roby et 
al. 2004). Foraging, migrating and overwintering bull trout known to occur in the action area arc 
expected to be too large for Caspian terns to capture as prey. The fish count for the lower 
Dungeness River was 73, which was estimated to be 90 percent of the population (Chan, 
~~npublished Service report, 2004). More than half of the hull trout known from the lower 
Dungeness River estuary are in a size class that would be considered exposed to predation by 
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Caspian terns (Shelley Spalding, Service, pers. comm. 2004). Bull trout are known to exhihit 
several behaviors that likely reduce this exposure risk to predation. 

As discussed in the Status of the Species section above, migrating bull trout tend to seek out 
thermal refuge in lower streain segments with higher water temperatures. Bull trout show a 
strong affinity for stream bottoms and a preference for deep pools in cold water streams, are 
closely associated with cover (overhanging banks, deep pools, turbulence, large wood, or debris 
jams), especially during the day, and generally exhibit a patchy distribution within a watershed. 
Young bull trout are known to use interstitial spaces in the substrate for cover and are closely 
associated with the streain bed. In nearshore waters bull trout have exhibited a tendency to be 
Inore active at night when terns would not be feeding, and may prefer deeper nearshore habitat 
than shallow nearshore habitat. We expect capture of bull trout hy Caspian terns are likely to be 
extremely rare for the following reasons: ( I )  young bull trout of the size that could be captured 
by terns spend 111ost of their time under cover or otherwise exhibit cryptic behavior; (2) young 
bull trout are patchily distributed in the system and rarely would be expected to enter marine 
waters; and (3) bull trout have not been observed to be a major forage base of the Caspian tern 
(tern diet is coinposed primarily of surfperch and salmonids in general, and various other fish 
captured in the marine environment. 

Cuinulative Effects - 

Cu~nulative effects include the effects of future State, tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. We are unaware of 
any nowFederal actions affecting bull trout that are reasonahly certain to occur in the actlon area 
considered by this opinion. 

Conclusion 

The proposed action is likely to adversely affect bull trout at Dungeness NWR. Based on the 
above analysis, we believe an incremental, though slight, increase in capture of bull trout by 
Caspian terns is likely to occur in the action area. Therefore, the action is likely to result in 
unavoidable adverse affects to hull trout in the fonn of injury, capture or kill. 

Marbled Murrelet 

Status of the Species 

The marbled murrelet was federally listed as a threatened species in Washington, Oregon, and 
northern California effective September 28, 1992 (USDI 1992). The final rule designating 
critical hahitat for the inurrelet (61 FR 26256; USDI 1996) became effective on June 23, 1996. 
The species' decline has largely been caused by extensive reinoval of late-successional and old- 
growth coastal forests which serve as nesting habitat for inurrelets. Additional listing factors 
included high nest-site predation rates and human-induced ~nortality in the marine environment 
from gillnets and oil spills. 
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 he Service recently determined that the California, Oregon, and Washington distinct population 
segment of the marbled tnurrelet does not meet the criteria set forth in the Service's 1996 Distinct 
Population Segment policy (61 FR 4722; USDI 2004). Notwithstanding that finding, the 
rnarhled tnurrelet I-etains its listing status and receives full protection under the ESA until such 
time that the original 1992 listing decision is revised through formal lule-making procedures, 
involving public notice and comment. 

The general ecology and recovery needs of the murrelet are addressed below. More dctailed 
discussions arc presented in the final rule listing the murrelet as threatened (USDI 1992), 
Ecology and Conservation of the Marbled Mul~elet (Ralph et al. 1995), the final rule designating 
mun-elet CI-itical habitat (USDI 1996), the Marbled Murrelet Recovery Plan (USDI 1997), and 
thc evaluation report in the 5-year status review (McShane et a1 2004). 

The range of the murrelet, defined by breeding and wintering areas, extends from the northern 
tenninus ofBristo1 Bay, Alaska t c ~  the southcrn tcnninus of Monterey Bay in central California. 
The listed portion of the species' range extends from thc Canadian border south to central 
California. Murrelct abundance and distribution has been significantly reduced in portiuns of the 
listed range, arid the species has bcen extirpated from some locations. Thc areas of greatest 
concern due to small numbers and fragmented distribution include portions of central California, 
northwestern Oregon, and southwestern Washington (USD1 1997). 

Below arc some of  the more salient aspects of the life history of the ~nurrelet that influence 
current tht-eats and management. Detailed discussions of the biology and status of the murrelet 
a]-e presented in the final rule listing the murrelet as threatened (USDI 1992), the Marbled 
Murrelet Recove~y Plan (1.ISDT 1997). Ecology and Conservation of the Marbled Murrelet 
(Ralph et a1 1995), and the final rule designating marbled tnurrelet critical habitat (USDI 1996). 

Murrelets are dependent upon old-growth forests, or forests with an older tree component, for 
nesting habitat (McShane et ill. 2004, Hamer and Nelson 1995, Ralph et al. 1995). Murrelets 
generally select nesrs within 37 miles (60 kilo~neters (km)) of the coast (Lank et a1 2003 i l l  
McShane et nl. 2004). Sites occupied by murrclets tend to have a higher proportion of mature 
forcst age-classes than do unoccupied sites (Raphael el nl. 1995). Murrelets are long-lived, and 
have high fitlelily to nesting arcas, hut not necessarily specific nest trees or specific branches 
withiti a tree crown. They require a sufficiently wide and flat space to retain a single egg. 

Adulta rotate incubation roles, with exchanges typically occurring under low light conditions at 
dusk or dawn. Followi~ig hatching, adults leavc the nest and forage at sea and return daily to 
feed the chick, again most frequently at dawn or dusk. Nest success appcars to be quite low due 
to prcdation on eggs and chicks. Nests located near abrupt forest edges appear to be I I I U C ~  more 
susceptible to predation, especially by c.ol.vids (Nelson and Halncr 1995, Paton 1994). 
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When tending active nests during the breeding season (and much of the non-breeding season in 
southern parts of the range), adult murrelets are restricted to foraging within comlnuting distance 
from the nest site. Daily movements of breeding adults between nest sites and foraging areas 
averaged I0 miles in Prince William Sound, Alaska (McShane et al. 2004) and 24 miles in 
Desolation Sound, British Columbia (Hull rt 111. 2001). 

By the end of August, over 90 percent of chicks have fledged (Hammer in litt.). During the non- 
breeding season, murrelets disperse and can be found fatther from shore (Strachan et al. 1995). 
However, little is known about marine-habitat preference during the early spring and fall, but use 
is thought to be similar to that preferred during the breeding season (Nelson 1997). There is little 
known about winter use of marine habitats, but there may be a general shift from exposed outer 
coasts into more protected waters (Nelson 1997). In many areas, murrelets remain associated 
with the inland nesting habitat during the winter months (Carter and Erickson 1992). 

A complete pre-basic molt occurs from mid-July through December (Carter and Stein 1995, 
Nelson 1997). During the pre-basic molt, murrelets lose all flight feathers somewhat 
synchronously and are flightless for up to two months (Nelson 1997). In Washington, there is 
some indication that the pre-basic molt occurs from mid-July through the end of August 
(Thompson, pers. comm. 2003). 

Foraging 

Mumelets typically forage in pairs, but have been observed to forage alone or in groups of three 
or more (Carter and Sealy 1990, Strachan et al. 1995, Speckman et al. 2003). Paired foraging is 
common throughout the year, even during the incubation period. suggesting that breeding 
m nu me lets may temporarily pair up with other foraging individuals (non-mates) (Strachan et al. 
1995, Speckman et al. 2003). 

During the breeding season, murrelets generally forage in shallow waters within 1.25 miles of 
shore (Strachan et al. 1995). Traditional feeding areas (nurseries) are used consistently on a 
daily and yearly basis (Carter and Sealy 1990). The areas of highest foraging use typically are 
associated with up-welling areas such as at bay entrances, over underwater sills, tidal rips, 
narrow passages between islands, shallow banks, and kelp (Ner.eocystis spp.) beds (Ainley ct ul. 
1995, Burger 1995, Strong el ul. 1995, Nelson 1997). Activity patterns and foraging locations 
are influenced by factors that affect prey availability, such as weather, climate, time of day, 
season, and light intensity (Speckman 1996). 

Juveniles are found closer to shore than adults (rarely greater than 0.625 miles offshore) 
(Beissinger 1995) and forage without the assistance of adults (Strachan et al. 1995). Kuletz and 
Piatt (1999) found that in Alaska, juvenile marbled inumelets congregated in kelp beds. Kelp 
beds are often associated with productive waters and may provide protection from avian 
predators (Kuletz and Piatt 1999). McAllister (unpublished data cited in Strachan rt al. 1995) 
found that juveniles were more abundant around bull kelp within 328 feet of shorelines. 

Adults and subadults often move away fiorn breeding areas prior to molting and must select 
areas with predictable prey resources during the tlightless period (Calter and Stein 1995, Nelson 
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1997). In areas where murrelets are not associated with nesting habitat during the winter, adults 
potentially move great distances. Many marbled murrelets breeding on the exposed outer coast 
of Vancouver Island appear to congregate in more sheltered waters within the Puget Sound and 
the Strait of Georgia in the fall and wintcr (Burger 1995). Murrelets throughout the listed range 
demonstrate resident movement behavior by not dispersing long distances (McShane et al. 
2004). 

Throughout their range, murrelets are opportunistic feeders and utilize prey of diverse sizes and 
species. In general, small schooling fish and large pelagic crustaceans are the main prey items. 
Pacific sand lance (rlnznzodyre.~ lzexaprerus), nolthern anchovy (Eizgraulis mordad, immature 
I'acific hel~ing (Clupea harengus), capelin (Mallutus villosus), and smelt (Osmeridae) are the 
most common fish species taken and are eaten year round. Squid (Loligo spp.), euphausiids, 
mysid shrimp, and large pelagic amphipods are the main invertebrate prey and are primarily 
eater) during the non-breeding season, but are seldorn fed to chicks. 

Murrelets usually cany a single fish to their chicks and appear to select a relatively large 
(relative to the size of the young), energy-dense fish, typically larger sand lance, immature 
herring, anchovy, smelt and occasionally salmon srnolts (Burkett 1995, Nelson 1997). This 
forces breeding adults to exercise more specific foraging strategies when feeding chicks. As a 
result, the distl-ibution and abundance of prey suitable for fceding chickq may greatly influence 
the overall foraging behavior and location(s) during the nesting season. The availability of 
abundant forage fish during the nestling period may significantly affect the energy demand on 
adults by influencing both foraging time and number of trips inland required to feed nestlings 
(USDI 1992). 

Murrelets forage at all times of the day, but most actively in the morning and late afternoon 
(Strachan er a/. 1995). Some foraging occurs at night (Strachan ct al. 1995). Speck~nan et 01. 
(2000) observed the abundance of rnurrelets in Alaska to peak in the morning and in locations 
~vhcrc Pacific sand lance were abundant and coincided with high or falling morning tides. 

Murrelets forage more frequently in nearshore water generally less than 98 feet (30 m) deep 
(Strachan et al. 1995, Burger 2000). The most common foraging depths are not known. 
Murrelets typically feed on small schools of fish within 16.4 feet (5 m) of marine waters (Mahon 
er al. 1992) with an estimated maximum diving depth of about 154 feet (47 m) (Mathews and 
Burger 1998). The deepest dive recorded for murrelets occurred at 89  feet (27 m) in a gill net off 
of California (Carter and Erickson 1992). Jodice and Collopy (1999) reported typical foraging in 
Orcgon occurs in water less than 33 feet ( 1  0 m) deep. 

Threats to inurrelets in the marine environment include declines in prey availability, mo~-tality 
associated with exposure to oil spills, gill net and other fisheries, contaminants suspended in 
mavine waters, and visual or sound disturbance from recreational or co~n~nercial watercrafts 
(USDI 1992, Ralph er a1 1995, U S D I  1997, McShane et al. 2004). However, the consequences 
of these threats are difficult to quantify. 
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Many fish populations have been depleted due to overfishing, reduction in the amount or quality 
of spawning habitat, and pollution. Primary murrelet prey species have little commercial fishery 
value and, in general, there is little geographic overlap between ~nurrelet distribution and areas of 
comtnercial harvest (McShane et al. 2004). However, there are several fisheries for herring and 
surf smelt in Puget Sound and for anchovy in Grays Harbor, Willapa Bay, and along the outer 
coast (Bargmann 1998). The extent of the effects of these fisheries on murrelets is unknown. In 
addition to fishing pressure, oceanographic variation can influence prey availability. 

Murrelet mortality kom oil pollution is a significant conservation issue in Washington (USDI 
1997). Most oil spills and chronic oil pollution that can affect murrelets occurs in areas of high 
shipping traffic, such as the Strait of Juan de Fuca and Puget Sound. However, the estimated 
annual mortality of murrelets from oil spills in Washington has decreased from 3 to 41 birds per 
year (1977 and 1992) to 1 to 2 birds per year (1993 and 2003) (McShane er al. 2003). 

Murrelet mortality from gillnet fishing has been considered a significant conservation issue in 
Washington (USDI 1997, Melvin et al. 1999). Murrelets can also be killed by hooking with 
fishing lures and entanglement with fishing lines (Carter et al. 1995). There is Little infonnation 
available on murrelet mortality from net fishing prior to the 1990s, although it was known to 
occur (Carter et al. 1995). In the tnitl 1990s, a series of fishe~ies restrictions and changes were 
implemented to address mortality of all species of seabirds, resulting in a lower ~nortality rate of 
murrelets (McShane et al. 2004). In most areas, the threat from gill net fishing has been reduced 
since 1992, hut is still present in Washington nearshore zones (McShane et al. 2004). 

The primary consequence from the exposure of murrelets to contaminants is reproductive 
impairment. Reproduction can be impacted by food web hioaccumulation of organochlorine 
pollutants and heavy metals discharged into marine areas where ~nurrelets feed and prey species 
concentrate (Fry 1995). However, m u ~ ~ e l e t  exposure is likely a rare event because murrelets 
have widely dispersed foraging areas and they feed extensively on transient juvenile and 
subadult midwater fish species that are expected to have low pollutant loads (McShane et al. 
2004). The greatest risk to murrelets may be regularly feeding near major pollutant sources, 
such as in Puget Sound (McShane el al. 2004). 

In coastal and offshore marine environments, vehicular disturbance (e.g., boats, airplanes. 
personal watercraft) is known to elicit behavioral responses in marbled murrelets of all age 
classes (Kuletz 1996, Speckman 1996, Nelson 1997). Aircraft flying at low altitudes and boating 
activity, in particular motorized watercraft, are know to cause birds to dive and are thought to 
especially affect adults holding fish (Nelson 1997). It is unclear to what extent this kind of 
disturbance affects the distribution and movements of murrelets. However, it is unlikely this 
kind of disturbance has decreased since 1992 because the shipping traffic and recreational boat 
use in the Puget Sound and Strait of Juan de Fuca has continued to increase. 

Population Size and Trends 

Since the murrelet's listing in 1992, there has been Inore research on population size, trends and 
threats. Research in the early 1990s estimated the size of the murrelet population in Washington, 
Oregon, and California at IS,SSO to 32,000 (Ralph el al. 199Sb). In the early 2000s, the 
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population estimate was 17,700-29,700, with 50 percent of the population occurring in 
Washington State (Huff et al. 2003). 

The best available population trend data is derivcd from demographic rnodeling by Beissinger 
1995, Beissinger and Nur 1997 (cited in LSD1 1997a), Cam et al. 2003, and McShane et al. 
2004. Rangewide population declines have been estimated to range from 2 to 15.8 percent 
(Beissinger and Nur 1997, Beissinger et al. 2003, McShane et al. 2004). A downward trend of 
this magnitude indicates the population could be less than three-quarters of its initial population 
size in 25 years. Unless additional research demonstrates the population survival or fecundily 
rates are actually higher than estimated or threats to marbled murrelets decrease, extirpation may 
occur in the future. 

The recovery strategy for the inurrelet (USDI 1997) relies on the Northwest Forest Plan (NWFP) 
as the priiuary tnechanism to achieve recovery on Federal land in Washington, Oregon, and 
California. The Recovery Plan also addresses the role of non-Federal lands in recovery, 
including Habitat Conservation Plans (HCPs), state forest practices, and Tribal lands owncd by 
Native American Tribes. The importance of non-Federal lands in the survival and recovery of 
inurrelets is particularly high in rccovery zones where Federal lands within 50  miles of the 
coastline are lacking. 

ln the short-term, all known-occupied sites of inurrelets occurring on U.S. Forest Senice (LSFS) 
or Bureau of Land Management (BLM) lands under the. NWFP are to be managed as Late 
Successional Reserves (LSRs). ln the long-te~m, unsuitable or marginally suitable Iiabiht 
occulring in LSRs will be managed, overall, to devclop late-successional forest conditions, 
thereby providing a largcr long-lenrr habitat base into which inurrelets may eventually expand. 
Thus, the NWFP approach offers both short-tern and long-tenn bencfits to the mur~elet. 
Scientists predicted irnplelncntation of the NWFP would result in an 80 percent likelihood of 
achieving a well-distributed mumelet population on Federal lands over the next 100 years 
(USDA and USDl 1993). 

Ten HCPs have been completed for privatelcorporate forest land managers in Washington State 
and four address murrclets ~vithin Washington. Overall in Washington, IICPs affccting 
mumelets cover approxiinately 500,000 acres of non-Federal (privatelcoiporate) lands, over 
100,000 acres of municipal watersheds, and over 1.6 million acres of State-managed lands. .4 
detailed description of these HCPs was presented in USDI (2002a:68-7 1). 

Undel- Washington Forest Practices Rules, which apply to all non-Federal lands not covered by a 
HCP (WFPB ?001), surveys for lnurrelets are required for harvest of habitat that ineets certain 
platforin numbers and stand size criteria. 'l'he management stratexy of  the Bureau of Indian 
Affairs (BIA) for the inurrelet focuses oil working with Tribal governments on a government to 
governinent basis to develop rnailagernent stratcgics for reselvation lands and trust resources hy 
assisting tribes in managing habitat consistent with tribal priorities, reserved Indian rights, and 
legislative mandates. 
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Habitat Abi~ndance 

Due primarily to extensive timber cutting over the past 150 years, at least 82 percent of the old- 
growth forests existing in western Washington and Oregon prior to the 1840s have been 
harvested (Booth 1991, Teensma et al. 199 1, Ripple 1994, Periy 1995). As a result, the loss of 
nesting habitat (old-~~owth/mature forest) has generally been identified as the primary cause of 
the murrelet population decline and disappearance across portions of its range (Ralph et al. 
1995). Washington State contains approximately 48 percent (1,022,695 acres) of the estimated 
2,223,048 acres of remaining suitable habitat in the three-state area (McShane et al. 2004). In 
Washington, inurrelets are estimated to annually occupy at least 345,521 acres (1 6 percent) of 
the suitable nesting habitat (McShane et al. 2004). These totals represent available data but 
likely are not an accurate estimate of occupied habitat due to extensive missing data, as well as 
the low quality ofmuch of the data. About 10 percent of pre-settlement old-growth forest 
remains in western Washington (Norse 1990; Booth 1991). Logging, urbanization, and 
agricultural development have all contributed to the loss of this habitat. The loss of old-growth 
hahitat is most concentrated at lower elevations. 

Environmental Baseline 

The action area includes that area of Washington State with the largest density of mui~elets. 
Marbled murrelets nest to the south, southwest and southeast of Dungeness Spit. They are 
known to forage on the water in the area of Dungeness Spit and tend to avoid large flocks of 
birds. Several species of seabirds are known to utilize the Dungeness Spit area, and quite a few 
nesting bald eagles are known from the area. Marbled murrelets compete with other seabirds for 
forage resources in the area, however, it is unknown how this competition ~ u a y  affect murrelet 
foraging success. 

Effects of the Action 

Marbled murrelets, Caspian tems, and inany other seabirds already share and depend on the 
Dungelless Spit area as a significant foraging resource. There is no data to indicate what size of 
tern colony would cause a significant disruption of forage resource availability, or resource 
utilization by murrelets in the action area. Murrelets are not likely to be significantly affected by 
any competition with a larger Caspian tern colony when foraging for themselves, since their prey 
size selection is greater than that of the terns, and primarily includes small invertebrates and 
small schooling fish (55 cm) up to the size that t e ~ n s  take (?5 cm or greater). 

Prey size selection may force breeding adults to exercise more specific foraging strategies when 
feeding chicks, so availability of abundant forage fish during the nestling pe~iod has the potential 
to affect the energy demand on adults by influencing both foraging time and number of trips 
inland required to feed nestlings. Murrelets appear to select a relatively large fish (presumably 
25 cm) to carry to their young, typically larger sand lance, immature hemng, anchovy, smelt and 
only occasionally salmon smolts. While Caspian terns also capture large fish of the same size 
class in the Dungeness Spit area, t e ~ n s  primarily forage on surf perch and salinon smolts. 
Furthennore, murrelets typical dive depth of 5-10117 utilizes a significantly larger section of the 
water columl~ that the shallow diving (e.g., 0.3-lm) Caspian terns. While the two species depend 
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on the Dungeness Spit area as a significant foraging resource, the level of interactions between 
murrelets and the increased number of t e n s  should not result in a measurable change in habitat 
condition for the murrelets, due to the lack of a significant overlap in prey items and resource 
utilization. 

Murrelet avoidance of large groups of terns and other seabirds may have a greater influence on 
lnunelet foraging time and success than ovcrall prey availability. However, the proposed action 
would result only in an increase in the size of an existing tern colony. Assuming the vast 
foraging resources in the Dungencss Spit area cannot be substantially dominated by additional 
Caspian terns, and that the baseline condition for ~nurrelets includes avoidance of the Caspian 
tern colony in Uie Dungeness Spit area, ~nurrelets will likely be able to continue to successfully 
avoid large groups of terns and continue to find suitable forage resources nearby. Therefol-e, any 
ina~ease in avoidance behavior, given the availability of abundant forage fish in the action area, 
is not likely to significantly affect energy demand on adults, by measurably influencing foraging 
time or numbcr of trips inland required to feed nestlings. Subsequently, there should not be a 
measurable increase in risk to nestlings from predation, the single largest cause of nest failure. If 
adult foraging time and success are not significantly disrupted by increased Caspian tern 
presence, marbled ~nurrelet nestlings tiine at the nest (e.g., risk of predation) should not be 
significantly increased. 

A larger Caspian tern colony may attract bald eagles and other raptors to locations where 
Caspian t e~ns  congregate or forage in the action area, thereby increasing risk of predation on 
foraging marbled murrelets. However, foraging perches for bald eagles are not available in the 
immediate area of Dungeness Spit. It would be difficult, if not impossible, to measure if an 
increase in the size of the existing tetn colony would result in a significant increase in the 
number of raptors (e.g., leading to increased capture of marbled murrelets) in the area. 
Nevertheless, since marbled munelets tend to avoid large congregations of seabirds, and 
murrelets tend to exhibit Inore sedentary (e.g., cryptic) behavior in the presence of predators, the 
focus of bald eagle and other raptor foraging activity ]nay trend away from murrelets and toward 
terns. Therefore, an increased presence of Caspian terns in not likely to measurably increase, 
and may locally decrease, risk of raptor predation on murrelets. 

Conclusion 

The proposed action may affect, but will not likely adversely affect marbled mu]-relets at 
Dungeness NWR. We make this detennination for the following reasons: (1) proposed 
management activities will not result in destruction or degradation of murrelet habitat, nor will 
they significantly disrupt normal marbled murrelet behavior patterns; (2) musrelets are not likcly 
to be significantly affected by competition with a larger Caspian tern colony when foraging for 
themselves, since their prey size selection is different than that of the terns; (3) foragc 
competition ror f sh prey and foraging space between marbled murrelets and Caspian tems 
n,ould be considered insignificant due to the substantial ro~age base available to both species in 
the area, and the differences in forage resource (water column) utilization between Caspian tern 
and the murrelets; (4) adult foraging time and success arc not likely to bc significantly disrupted 
by increased Caspian tern presence, therefore: marbled murrelet nestlings time at the nest (e.g., 
risk of predation) will not likely be signilicaritly increased; and (5) increased presence of Caspian 
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terns in not likely to measurably increase, and may locally decrease, ~ i s k  of raptor predation on 
murrelets. 

Oregon Chub 

Status of the Species 

The Oregon chub is a small minnow (Family: Cyprinidae) endemic to the Willamette River 
drainage of western Oregon (Markle et al. 1991). This species was formerly distributed 
throughout the Willainette River Valley in off-channel habitats such as beaver ponds, oxbows, 
side channels, backwater sloughs, low gradient tributaries, and flooded marshes (Snyder 1908). 
Historical records show Oregon chub were found as far downstream as Oregon City and as far 
upstream as Oakridge. Records of Oregon chub collections exist for the Clackamas River, 
Molalla River, Mill Creek, South Santiam River, North Santiam River, Luckiamute River, Long 
Tom River, McKenzie River, Calapooia River, Muddy Creek, Mary's River, Coast Fork 
Willamette River, Middle Fork Willainette River, and the mainstem Willamette River (Markle et 
al. 1991, Scheerer and McDonald 2000). 

In the last 100 years, backwater and off-channel habitats have been inuch reduced due to changes 
in seasonal flows resulting from the construction of dams throughout the basin, channelization of 
the Willamette River and its tributaries, removal of snags ibr river navigation, and agicultural 
practices. A variety of non-native aquatic species that prey on or compete with Oregon chub 
were introduced to the Willamette Valley over the same period. Consequently, these activities 
reduced available Oregon chub habitat, isolated the existing Oregon chub populations, restricted 
mixing between populations, reduced the probability of successful recolonization by Oregon 
chub, and introduced new competitors and predators into Oregon chub habitat (Service 1998a, 
Scheerer 2002). 

At present, Oregon chub occur at approximately 27 locations in the North and South Santiam 
River, McKenzie River, Middle Fork Willamette River, Coast Fork, and several tributaries to the 
mainstem Willamette River downstream of the Coast Fork Willamette/Middle Fork Willamette 
confluence Scheerer et a/.  2003). The ODFW has reintroduced Oregon chub at a number of sites 
within the Willamette Basin; seven currently sustain a population. In 2002, only nine 
populations of Oregon chub were larger than 1,000 fish, and eight populations numbered fewer 
than I00 individuals (Scheerer et al. 2003). Oregon chub appear to have been extirpated from at 
least nine locations at which they were detected in the 1990s (Scheerer er al. 2003). 

Of the known Oregon chub populations, the sites with the highest diversity of native fish, 
amphihian, and reptile species have the largest populations of Oregon chub (Scheerer and 
McDonald 2000). Beavers (Castor ca~iarlensis) appear to be especially important in creating and 
maintaining habitats that support these diverse native species assemblages (Scheerer and Apke 
1998). 

Oregon chub are found in slack water off-channel habitats such as beaver ponds, oxbows, side 
channels, backwater sloughs, low gradient tributaries, and flooded marshes. These habitats 
usually have little or no water flow, silty and organic substrate, and considerable aquatic 
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vegetation as cover for hiding and spawning (Pearsons 1989, Markle et al. 1991; Scheerer and 
McDonald 2000). The average depth of Oregon chub habitats is typically less than two meters 
(six ft) and the summer temperatures typically exceed 16'C (6I0F). Adult Oregon chub seek 
dense vegetation for cover and frequently travel in the mid-water column in beaver channels or 
along the margins of aquatic plant beds. Larval chub congregate in near shore areas in the upper 
layers of the water column in shallow areas (Pearsons 1989, Scheerer 1997). Juvenile Oregon 
chub venture farther from shore into deeper areas of the water column (Pearsons 1989). In the 
winter months, Oregon chub can be found buried in the detritus or concealed in aquatic 
vegetation (Pearsons 1989). Fish of similar size classes school and feed together. In the early 
spring. Oregon chub are most active in the wanner, shallow areas of the ponds. 

The Oregon chub evolved in a dynamic network of slack water habitats in the floodplain of the 
Willa~nette River. Major alteration of the Willamette River for flood control and navigation 
improvements has eliminated a large proportion of the river's historic floodplain. This alteration 
has also impaired or eliminated the environmental conditions in which the Oregon chub evolved. 
Many of the reinaining suitable habitats have been invaded by non-native fish predators and 
coinpetitors. 

The current pattern of distribution and abundance of Oregon chub populations reflects the 
funda~nental alteration in the natural processes under which the species evolved. Sites with 
Oregon chub can be categorized as having high or low connectivity to the Willamette and its 
tributaries; those sites with low connectivity tend to have large populations of chub and fewer 
species of non-native fish (Scheerer 2002). Thus, Oregon chub now thrive only in habitats that 
are isolated and bear little resemblance to the species' dynamic natural environment. Effo~ts to 
restore floodplain function and corlnectivity may facilitate the introduction of non-native fishes 
into isolated habitats, which could have devastating effects to populations of Oregon chub 
(Scheerer 2002). 

There is considerable overlap in the length distributions among ages of sampled Oregon chub 
(Scheerer and McDonald 2000). The largest Oregon chub on record was collected from the 
Santiarn River and measured 89 mrn (3.5 inches) (Scheerer ef al. 1995). Oregon chub spawn 
from April through September. Before and after spawning season, chub are social and non- 
aggressive. Spawning activity has only been observed at temperatures exceeding 16'C (61°F). 
Males over 35 ~nrn (1.4 inches) have been observcd exhibiting spawning behavior (Pearsons 
1989). 

Oregon chub are obligatory sight feeders (Davis and Miller 1967). They feed throughout the day 
and stop feeding after dusk (Pearsons 1989). Chub feed ~nostly on water fauna. The diet 
of Oregon chub adults collected in a May sample consisted priinarily of minute crustaceans 
including copepods, cladocerans, and chironornid larvae (Markle et a l  1991). The diet of 
juvenile chub also consisted of minute organisms such as rotifers, copepods, and cladocerans 
(pearsons 1989). 

A variety of factors are likely responsible for the decline of the Oregon chub. These include 
habitat alteration; the proliferation of non-native fish and amphibians; accidental chemical spills; 
runoff from llerbicidc or pesticide application on fanns and tilnberlands or along roadways, 
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railways, and power line rights-of way; the application of rotenone to manage spnrt fisheries: 
desiccation of habitats; unauthorized water withdrawals, diversions, or fill and reinoval 
activities; sedimentation resulting from timber harvest in the watershed, and possibly the 
demographic risks that result from a fragmented distribution of small, isolated populations 
(Serv~ce 1993a, Service 199Sh). 

Based on a 1987 survey (Markle et al. 1989) and compilation of all known historical records, at 
the time of the petition for listing in 1991, viable populations of the Oregon chub occurred in the 
following locations: Dexter Reservoir, Shady Dell Pond, Buckhead Creek near Lookout Point 
Reservoir, Elijah Bristow State Park, William L. Finley NWR, Greens Bridge, and East Fork 
Minnow Pond. These locations represented a small fraction - estimated as two percent based on 
stream lniles - of the species' formerly extensive distribution within the Willamette River 
drainage. 

The decline of Oregon chub has been col~elated with the construction of dams. Based on the 
date of last capture at a site, Pearsons (1989) estinlated that the most severe decline occurred 
during the 1950s and 1960s. Ten of the 13 dams that make up the Willamette Valley flood 
control systein were completed between 1953 and 1969 (Corps 2000). Other structural changes 
along the Willamette River corridor such as revetment and channelization, diking and drainage, 
and the removal of floodplain vegetation have eliminated or altered the slack water habitats of 
tbe Oregnn chub (Willamette Basin Task Force 1969, FIjort et al. 1984, Sedell and Froggatt 
1984, Li et 01. 1987). Channel confinement, isolation of the Willamette River from the majority 
of its floodplain, and elimination or degradation of both seasonal and pennanent wetland habitats 
within the floodplain began as early as 1872 and. for example, has reduced the 35-km (1 5.5- 
mile) reach between Harrisburg and the McKenzie River confluence fro111 over 250 !an (155 
miles) of shoreline in 1853 to less than 64 kin (40 miles) currently (Sedell and Froggatt 1983, 
Sedell et al. 1990). 

The establishment and expansion of non-native species in Oregon have contributed to the decline 
of the Oregon chub and limits the species' ability to expand beyond its current range. Many 
species of non-native fish have been introduced to, and are cornlnon throughout, the Willainette 
Valley, including largemouth bass (Micl-opterlrs salmoides), smallmouth bass (Micl.opter-us 
dolornieui), crappie (Pornoxis sp.), bluegill (Lepontis n~acrochirtrs), and western mosquitofish 
(Gambtlsia offinis). The bullfrog (Rana catesbiana), a non-native amphibian, also occurs in the 
valley and breeds in habitats prefel~ed by the Oregon chub (Willamette Basin Task Force 1969, 
Hjort et al. 1984, Li c.1 al. 1984, Scheerer et al. 1992). The period of severe decline of the 
Oregon chub does not coincide well with the initial dates of introduction of nonindigenous 
species. However, many sites formerly inhabited by the Oregon chub are now occupied by non- 
native species (Markle et al. 1989). Currently, 25 sites are known to contain Oregon chub; over 
half of these sites are also inhabited by non-native fishes or amphibians (Scheerer and McDonald 
2000). Since 1995, non-native fish have been discovered for the first time in six locations 
containing Oregon chub; the Oregon chub populations have subsequently declined or remained 
in low abundance in all of these sites (P. Scheerer, pers. comm., 2000). The 1996 flooding in the 
Santiam River was probably responsible for three of these movements of non-native fish. The 
other three sites. located in the Middle Fork Willamette River drainage, were likely the result of 
unauthorized introductions or spread of non-native fish from reservoirs (Scheerer and Jones 
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1997). Because all remaining population sites are easily accessible, there also continues to be a 
potential for unauthorized introductions of non-native species, particularly mosquitofish and 
game fishes such as bass and walleye (Stiiostedioi~ vitre~rnz). 

Specific interactions responsible for the exclusion of Oregon chub from habitats dominated by 
non-native species is not clear in all cases. While information confirming the presence of 
Oregon chub in stomach contents of predatory fishes is lacking, Inany non-native fishes, 
particularly adult centrarchids (e.g., bass) and ictalurids (e.g., catfish) are documented piscivores 
(fish eaters) (Carlander 1969, Moyle 1976, Carlander 1977, Wydoski and L l i tney  1979, Li et al. 
1987). These fishes are frequently the dominant inhabitants of ponds and sloughs within the 
Willamette River drainage and may constitute a major obstacle to Oregon chub recolonization 
efforts. Adult bullfrogs prefer habitat similar in characteristics (i.e., little to no water velocity, 
abundant aquatic and emergent vegetation) to prefeired habitat for Oregon chub, and are known 
to consume s~nall fish as part of their diet (Cohen and Howard 1958, Bury and \%elan 198.1). 
although Scheerer and McDonald (2000) did not find any fish in the stomachs of bullfrogs 
collected from Oregon chub ponds. Non-native fishes may also serve as sources of parasites and 
diseases; however, disease and parasite proble~ns have not been studied in the Oregon chub. 

Observed feeding strategies and diet of intl-oduced fishes, particularly juvenile centrarchids (e.g., 
bass, crappie), adult ~nosquitofish (Li et ai. 1987) and bullfrogs (Cohen and Howard 1958; Kane 
et al. 1992), in Inany cases overlap with diet and feeding strategies described for Oregon chub 
(Pearsons 1989). This suggests that direct competition for food between Oregon chub and 
introduced species may further impede species survival as well as recovery efforts. 

Many of the known extant populations of Oregon chub occur near rail, highway, and power 
transmission corridors and within public park and campgl-ound facilities. These populations are 
threatened by chemical spills from overturned truck or rail tankers; runoff or accidental spills of 
vegetation control chemicals; overflow from chemical toilets in campgrounds; sedimentation of 
shallow habitats from construction activities; and changes in water level or flow conditions from 
construction: diversions, or natural desiccation (Service 1998b). Oregon chub populations near 
agricultural areas are subject to poor water quality as a result of runoff laden with sediment, 
pesticides, and nutrients. Logging in the watershed can  result in increased sedimentation and 
herbicide runoff. 

E M  of the Action 

Two Oregon chub populat~ons are known to occur within foraging range of Caspian terns. 
However, Caspian terns are not likely to prey on Oregon chub because they are a small (<5c1n) 
fish with very cryptic coloration. Furthennore. chub habitat, as described above, is not 
particularly conducive to tern foraging. Terns are Inore likely to forage in open water. Finally, 
no chubs occur within 5 ln~les of Fern Ridge Lake, well outside the Fern Ridge Lake area where 
the vast majority of the tern foraging is expected to occur. 
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Conclusion 

The proposed action may affect, but will not likely adversely affect Oregon chub at Fern Ridge 
Lake. We make this determination for the following reasons: (1) The cryptic features, small 
size of the Oregon chub, habitat conditions, and distance from the tern colony site make 
successful foraging of chub by Caspian terns extremely unlikely to occur, and is therefore 
discountable. 

Bradshaw's Lomatiun~ 

Status of the S p e c i s  

Historic distributions of Bradshaw's lolnatiu~n are thought to have been extensive, occupying 
wetland and upland prairie habitats throughout much of the Willamette Valley (Service 1988, 
Service 2000). This extensive resource has been dramatically depleted since European 
settlement from the 1840s to present through conversion of native prairie to agricultural use and 
urbanization (Boag 1992). Cul~ent estimates of the remaining native upland prairie in the 
Willamette Valley are less than 400 ha (988 acres) (Christy and Alverson 2002). This estimate 
represents only one-tenth of one percent of the original upland prairie once present. Similar 
losses have occurred for wetland prairie habitats, but estimates of current acreage are not 
available. 

Native habitat for Bradshaw's lomatium is characterized by seasonally wet conditions and 
typically called wet prairie or wetland prairie. This relic wetland prairie has heen described as 
the tufted-hairgrass (Deschampsia caespitosa) valley prairie and has been studied extensively 
(Pendergrass 1995, Streatfield and Frenkel 1997, Moir and Mika 1976, Alverson 1990, Meinke 
1982). In the wet areas, both species generally occur on the edges of elevated pedestals 
dominated by tufted-hairgrass or sedge bunches. In the drier areas of wetland prairies, these 
species are found in the low areas, such as small depressions, trails or seasonal channels, with 
open, exposed soils. 

A serious long-term threat to all Willamette Valley prairie species is the change in community 
st~ucture due to plant succession. The majority of Willamette Valley prairies would likely 
become forested if left undisturbed. Shrub and tree intrusion has been documented on most of 
the relic prairie sites occupied by Bradshaw's lomatium (Service 1988, Service 2000, ONHP 
2003). The natural transition of prairie to forest in the absence of disturbance such as fire will 
lead to the eventual loss of these prairie sites unless they are actively managed (Clark et al. 1993, 
Franklin and Dyrness 1973, Johansson el al. 1971). The presence of tall, fast-growing non- 
native herbaceous species may speed the conversion of native prairie to dense, rank prairies and 
shrub lands. Invasion by alien plant species has been documented at most Bradshaw's lomatiurn 
sites (ONHP 2003). Non-native grass species aggressive enough to out-compete and suppress 
native species include velvet bg-ass, orchard grass, false-home (Braclijipodium sj~lvutic~tm), tall 
oat-grass (Al-I-enarherunt elatills) and bent grasses (Agrostis spp.) (Hammond 1996). 
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Sinall population size is a threat to the listed plants in the Willamette Valley. Often fence rows, 
pastures and intervening strips of land along agricultural fields and roadsides currently serve as 
the only refugia for Bradshaw's lomatium. These small and fragmented populations contribute 
to the continued existence of these taxa although small populations are more vulnerable to 
environmental changes than relatively large and contiguous populations. Generally, the direct 
and indirect effects of small population size on most species, plant and animal, include loss of 
connectivity for dispersal, a decrease in genetic exchange, a resultant loss of population viability 
and vigor, and a hastening towards extinction (Gilpin and Soule 1936). The importance of small 
populations lies in their potential to serve as stepping stones between larger neighboring 
populations. The loss of small populations and remnant prairie habitats ful-the1 isolates largcr 
populations and limits opportunities for genetic exchange, migrations andlor re-colonization. 
The negative impacts of demographic inhreeding depression typically occur in populations that 
have less than 50 individuals (Falk and Holsinger 1991). The modern use of hcrbicides by 
highway departinents and agricultural interests for weed control and landscape maintenance 
further exacerbates the precarious suivival of these reinnant plant populalivns. 

.i\ number of large sites (greater than 10 ha) of R1.adshawls lomatium are being actively managed 
and are thus secure from habltat loss and have relatively stable populations. These larger sites 
provide the greatest potential for long-term persistence of the species if the current condition of 
these sites can be sustained or improved. 

Distribtl~iori and Aburtdurzce 

Fonnerly a cornrnon species on wetland prairies, habitat loss has led to its decline and listing as 
an endangered species in September 1988 (Scrvice 1988). The species cul-rently langes from 
Clark County, Washington, south to Lane County, Oregon. 

The species also occurs in Benton, Linn, and Marion Counties in Oregon. A large concentration 
of Bradshaw's loinatiurn is found west of  Eugene (Service 1993b). The ORNHIC (ONHP 2003) 
has mapped a total of 1,156,919 in' (1 16 ha; 286 acres) occupied habitat in I00 habitat patches 
that exist today, and the occupied habitat ranges in size from 2 in' to 233,548 m2. 

A nurnbcr of  sites are secure and are being managed to benefit this and other native prairie 
species. Approximately 65 percent of extant occupied habitat is currently protected at 29 sites 
including lands managed by the Corps, The Nature Conservancy (TNC), BLM, Lane and Benton 
Counties, the City of Eugene and in the Service's NWR System. 

Life HiSl011i and Deniogr-aplt?. 

Bradshaw's lornatiuin is a tap-rooted perennial. A typical population is composed of many inore 
vcgetative plants than reproductive plants. Density sampling at Green Mountain in Clark 
County, Washington in 1996 indicated that 20 to 30 percent of the Bradshaw's lomatium plants 
were in flower (unpublished data, Service, 2003). Bradshaw's loinatiurn bloo~ns fairly early in 
the spring, usually in April and early May. Bradshaw's lornatiuin is insect poIlinated, does not 
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spread vegetatively, and depends exclusively on seeds for reproduction (Kaye 1992). 
Bradshaw's lomatium produces large fruits and seeds are generally shed by the end of July and 
the species does not appear to maintain a persistent soil seed bank (Kaye 1992, ICaye and 
Kirkland 1994). 

Compared to widespread Lonzutitrm species, Bradshaw's lomatium does not appear to suffer from 
a lack of genetic diversity (Gitzendanner 2000). While both populations in Clark County, 
Washington, are quite large, it appears, at least based on the data from the Green Mt. population, 
that they have reduced levels of genetic diversity. While the isolated populations in Washington 
appear to have lower levels of diversity, they do not appear to he genetically differentiated from 
the other populations of the species, consistent with historical gene flow among all populations, 
and a recent bottleneck in the Washington populations. The Kingston Prairie population near 
Silverton, Oregon, was the most genetically distant population from all other populations. 
Studies that include additional sites across the species entire distribution are needed. 

Abundance and Distribution in the Action Area 

Corps of Engineers Project Lands at Fern Ridge support important populations of Bradshaw's 
lomatium. Along with West Eugene Wetlands, and Amazon Creek in South Eugene, Fern Ridge 
is identified in the Recovery Plan as one of three recovery populations in the South Valley area. 
The Fern Ridge population consists of three distinct sub-populations encompassing nearly 240 
acres within remnant wet prairie in the Amazon-Dike 2, Rose Prairie, Royal-Amazon, and Fisher 
Butte Management Units. High quality prairies within these units have been designated as a 
Research Natural Area, and are managed to maintain the prairie plant community, while 
allowing access for research. Bradshaw's lomatium plants within the RNA number in the 10's of 
thousands, and have responded well to prescribed burning. 

In addition to the large intact prairie populations at Fern Ridge, Bradshaw's lomatiuin is also 
found in small patches consisting of two to several plants in the Kirk Pond and Amazon-Dike 2 
Manage~nent units, and scattered along the impoundment dikes in the East and West Coyote 
Management units. The role of these isolated plants in recovery and maintenance of the species 
is not clear; accordingly, manage~nent efforts are focused on larger intact prairie communities; 
individual plants found growing outside the communities are protected but not given high 
priority for management. 

Relevant to the proposed project, a small patch of Bradshaw's lo~nat iu~n was located along the 
Royal avenue ditch in the early 1990's. In 1996, approxi~nately 300 plants were growing adjacent 
to the old road, between the road and the drainage ditch, in soil that was pushed up 01- placed, 
presumably during original construction of the roadbed. These plants will be protected with 
fencing to prevent accidental damage from machinery or personnel during use of Royal Avenue 
access as a haul road. 
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Effects of the A c t b  

A small patch of Bradshaw's loinatium was located along the Royal Avenue ditch in the early 1990's. In 
1996, approxilnately 300 plants were growing adjacent to the old road, between the road and the drainage 
ditch, in soil that was pushed up or placed, presumably during original construction of the roadbed. 

The small Bradshaw's lomatium population located adjacent to the Royal Avenue haul road will 
be protected from inadvertent or accidental damage caused by trucks hauling material to the 
work site. The population will be mapped, flagged, and steel fence posts will be used to delineate 
the site and prevent contact with the plants. These lomatium occurrences will be monitored 
during construction, site maintenance, and tern monitoring activities. The use of steel fence 
posts worked well during construction of the much larger Fern Ridge Marsh restoration project 
in 1997 and the Gibson Island dike in 2003. 

Conclusion 

The proposed action may effect, but will not likely adversely affect Bradshaw's loinatiuln at 
Fern Ridge Lake. We inake this determination on the following reasons: ( I )  a fenced exclusion 
area(s) will be established and occupied habitat will be flagged prior to proposed construction 
and maintenance activities and monitored during these activities, to avoid destruction or 
degradation of Bradshaw's loinatiuln habitat; (2) construction, maintenance and monitoring 
activities wilI be restricted to Royal Avenue and the lake; and (3) no interactions between 
Bradshaw's loinatium and Caspian terns are anticipated. 

Kincaid's Lupine and Fender's Blue B~~tterf ly  

Status of the Species 

Fender's blue butterfly was listed as federally endangered, and Kincaid's lupine as threatened, on 
January 25, 2000 (67 FR 3875). A critical habitat detcnnination has not been madc for either 
species. Much of the following information for these species was extracted from the Final Rule 
designating endangered and threatened status for these species, from an unpublished "Willamette 
Basin Overview" report from TNC to the Service (2000), and from summary of current Oregon 
Natural Heritage Program database (ONHP 2002) and Service database information (current 
Service database). 

Over 80 percent of the remaining upland prairies where these species are known to occur are 
threatened by agriculture and forest practices, development, grazing, and road construction and 
maintenance. Icincaid's lupine is the primary host food plant for Fender's blue caterpillars, and 
the two species are cul~ently known to co-occur at 25 sites on approxilnately 279 ac across their 
ranges. 

Icincaid's lupine and Fenders blue butterfly are thought originally to have been widely 
distributed on upland prairie habitats throughout the Willainette Valley, with the lupine 
extending into the U~npqua Valley, Oregon. Prior to 1850, there was approximately 685,000 ac 
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of upland prairie in Willamette Valley (Habeck 1961, TNC et al. 1998). This extensive resource 
has been dramatically depleted since European settlement began in the I S40's, through fire 
suppression, agricultural conversion, urbanization (Boag 1992), and the introduction of non- 
native vegetation (Franklin and Dymess 1973). Current estimates of the remaining native upland 
prairie in the Willamette Valley are less than 988 ac (TNC et al. 1998). This estimate represents 
only 0.1 percent of the original upland prairie once present. 

A serious long-term threat to all Willamette Valley prairie species is the change in plant 
cominunity structure due to succession. Without active management, the natural succession of 
prairie to shrub/forest by the invasion of native species, such as Oregon ash (F~z~rinirs latifolia), 
Douglas hawthorn (Crataegus douglasii), Nutka rose (Rosa nirtkana) and Douglas spiraea 
(Spiraea dolrglasii) alone would lead to the eventual loss of these prairie sites (Franklin and 
Dyrness 1973; Haininond and Wilson 1993; Johannessen et al. 1971; Kuykendall and Kaye 
1993). The presence of invasive non-native woody species, such as Himalayan blackberry, 
multiflora rose (Rosa mtrlt{flor.a) and Scotch broom, exacerbate this problem. Shrub and tree 
intrusion has been documented on most of the relic prairie sites occupied by ICincaid's lupine 
and Fender's blue butterfly. 

Often fencerows, pastures, and intervening strips of land along agricultural fields and roadsides 
serve as the only remaining refugia for native upland prairie endemic plants, which therefore 
occur in small and fragmented populations. Three large hilltop prairie areas remain despite 
development pressures on the Willainette Valley floor (Baskett Slough NWR, Coburg Ridge, and 
McDonald State Forest). Two of these sites, Baskett Slough and Coburg Ridge, are being 
actively managed for populations of Kincaid's lupine and Fender's blue butterfly. These larger 
sites provide the greatest potential for long-ten11 persistence of the species if their current 
condition can be sustained or improved. The importance of small populations lies in their 
potential to serve as stepping stones between larger, neighboring populations. The loss of small 
populations and remnant prairie habitats further isolates larger populations and limits 
opportunities for genetic exchange, migrations and/or re-colonization. 

The modem use of herbicides for highway or roadway maintenance, f m i n g  practice, or other 
land uses for weed control and landscape maintenance purposes is further exacerbating the 
precarious survival of these reinnant plant populations. 

Kinkaid's lupine 

Kincaid's lupine is a perennial forb generally associated with native fescue upland prairies that 
are characterized by heavier soils, with moderate to slightly dry soil moisture levels. At the 
southern liinit of its range, the subspecies occurs on well-developed soils adjacent to serpentine 
outcrops where the plant is often found under scattered oaks (Kuykendall and Kaye 1993). 
Kincaid's lupine is thought to have historically colonized areas along the edge of oak woodlands 
in upland prairies. Schultz (1997) theorizes that lupine patches were historically distributed no 
greater than 0.5 km (0.3 mi) apart, allowing dispersal of Fender's blue butterfly between lupine 
patches. 
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Kincaid's lupine is a long-lived perennial species with a maximuni reported age of 25 ycars. 
Individual plants are capable of spreading by rhizomes, producing clumps of plants exceeding 
20 in (33 feet) in diameter. The flowering period generally occurs during May and Junc 
(Eastman 1990, Hitchcock e! al. 1961). Self-incompatible, Kincaid's lupine must obtain pollen 
from another individual plant to produce fertile seeds and is therefore, dependent on solitary bccs 
and flies for pollination. Seed set and seed production are low, with few flowers producing fruit 
fi-om year to year and each fruit containing an average of 0.3 to 1.8 seeds Seeds are dispersed 
from fruits that open explosively upon drying. 

Kincaid's lupine occurs in 97 remnant upland prairie patches, averaging 1.454 km2 (0.56 1 square 
miles) in size, scattered from Lewis County, Washington to Douglas County, Orcgon (current 
Service database). Within the Willarnette Valley, Kincaid's lupine occupies 86 habitat patches 
averaging 1.395 km' (0.539 square miles) in size. In the Umpqua Valley, Douglas County, 
Oregon, Kincaid's lupine occupies eight small patches, averaging 0.057 kin2 (0.022 square 
miles) in size, and in Lewis County, Washington, three tiny patches, averaging 0.002 k1n2 
(0.0008 square miles) in size. 

Fender's blue butterfly is a Willamette Valley endemic subspecies that was considered to be 
extinct uultil rediscovered by Dr. Paul Hammond in 1989 in McDonald Forest, Benton County, 
Oregon. The historical distribution of Fender's blue butterfly is not precisely !mown, due to thc 
limitcd infonnation collected on this species prior to its description in 193 1 .  Recent surveys 
have detennined that Fender's blue butterfly is confined to 33 habitat patches in Yamhill, Polk, 
Benton, and Lane counties, Oregon. One population at Willow Creek TNC preserve in Eugene, 
Lane County, Oregon is found in wet Deschatnpsia-type prairie, while the remaining sites are 
generally found on drier upland prairics characterized by fescue species. The Willow Creek 
aggregate of populations is the lal.gest of the south valley sites. 

Fender's blue butterfly is known to use Kincaid's lupine as its primary larval food plant but is 
also known to use spur lupine (Lupinus 1axijlolor.1~~ = I,. arbtrstus) and sickle-keeled lupine (L. 
albicaulis) as secondary host plants. Female Fender's blue butterfly lay their eggs on lupine 
foliage in late May or early June; and larvae etnerge to feed on foliage during late June. In July, 
larvae crawl to the base of the plant and enter diapause. From this point until the larvae emerge 
and begin feeding on foliage again the following April, the larvae remain at the base of the 
senescent plant, or in the littei- iin~nediately adjaccnt to the lupine stem. 

Fender's blue butterfly density has been positively correlated with the number of Kincaid's 
lupine flowering racemes, and more recently, to nectar production in native flowering species 
used as nectar sources by Fender's blue butterflies. The abundance of exotic grasses can 
effectively preclude butterflies from using a Kincaid's lupine patch (Hammond 1996). 

Recent research (Schultz and Dlugosch 1999) indicates that native wildflowers in the Willamette 
Valley prairies provide inore nectar than nonnative flowers for adult butterflies, and that Fender's 
blue butterfly population density is positively correlated with the density of native wildflowers. 






































































































































