January 6, 1994

CharlesE. Findley

Director, Water Divison

U.S. Environmentd Protection Agency
1200 Sixth Avenue

Sesttle, WA 98101

Dear Mr. Findley:

Attached isthe U.S. Fish and Wildlife Servicegs biologicad opinion for forma consultation pursuant to
Section 7(a)(2) of the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq)). Atissue arethe
effects of concentrations of 2,3,7,8- tetrachlorodibenzo-p-dioxin, to be attained through implementation
of atota maximum daily load, on bad eagles (Haliaeetus leucocephal us) dong the Columbia River.

We have revised the second draft opinion submitted to you on September 21, 1993 based on
comments and discussions with members of your gaff. If you have questions or comments regarding
the attached biological opinion, please contact Carol Schuler or Gary Miller a (503) 231-61/9. We
wish to thank you and your staff for working with us during this consultation process. We look forward
to continued cooperation with you regarding future proposed actions.

Sincerdy,

Russdll D. Peterson
State Supervisor

Enclosure

CC: ES-Chief, Divison of Environmenta Contaminants
ES-Chief, Divison of Endangered Species, Recovery and Consultation



January 6, 1994
In Reply Refer to: 1-7-92-F-619

CharlesE. Findley

Director, Water Divison

U.S. Environmentd Protection Agency
1200 Sixth Avenue

Sesttle, Washington 98101

Subject: Biological opinion on the effects of concentrations of 2,3,7,8-
tetrachlorodibenzo-p-dioxin, to be attained through implementation of atota
maximum daily load, on bad eagles dong the Columbia River.

Dear Mr. Findley:

This|etter isbeing issued in response to the U.S. Environmenta Protection Agency (EPA), Region 10
Water Divison's February 5, 1992, request for formal consultation with the U.S. Fish and Wildife
Service (Service) pursuant to Section 7(a)(2) of the Endangered Species Act of 1973, 16 U.S.C. 1531
et seg. (Act). Dueto requests for additiona information, forma consultation was not initiated until
August 27, 1992. At issue are whether concentrations of 2,3,7,8-tetrachl orodibenzo-p-dioxin (TCDD)
to be atained through implementation of atotal maximum daily load (TMDL) will adversdly affect bad
eagles (Haliaeetus leucocephalus) dong the ColumbiaRiver. The bad eagle isfederdly classfied as
threatened within the States of Oregon and Washington.

. CONSULTATION HISTORY

Informa consultation concerning establishment of a TMDL for TCDD was requested by the EPA ina
letter dated October 17, 1990. The action indicated in this letter wasissuing a National Pollutant
Discharge Elimination System (NPDES) permit to the Potlaich Corporation for discharge of pulp mill
effluent (containing TCDD) into the Lower Snake River System. The Service reply indicated that there
was a paucity of information concerning dioxin accumulation and the potentid effects of dioxin
accumulation in fish and wildlife, and expressed concern over potentia adverse effects of dioxin to
threatened and endangered species dong the Columbia River. The EPA was encoura%ed to participate
in the Service's examination of dioxin levelsin fish and wildlife dong the Lower Columbia River, an

later agreed to conduct analyses of biologica materid provided by the Service's Oregon State Office.
Informal consultation and correspondence continued until a request for forma consultation was
received, dated February 5, 1992. The Service replied by letter on February 11, 1992, and requested
that the EPA keep the current TMDL in place pending completion of forma consultation, and that
forma consultation be initiated following receipt of new information obtained by the EPA. The EPA
was provided with a threatened and endangered specieslist by the Service on March 7, 1992.
Following submittal of preliminary information by the EPA, dated April 2, 1992, the Service concluded
that sufficient information was not present and requested further specific information be

provided by the EPA before formal consultation could begin (letter dated May 21, 1992). The
requested information was provided by letter dated August 27, 1992, and formal consultation was
initiated. Subsequently, the Service requested time extensions on December 3, 1992 (60-day), January
21, 1993 (until April 30, 1993) and April 26, 1993, (until May 10, 1993). A draft opinion was
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submitted to the EPA on May 10, 1993, and comments were received between July 1 and August 27,
1993. A revised draft opinion was submitted to EPA on September 21, 1993 and comments were
received on October 5 and October 28, 1993. A find opinion was completed on November 12,
1993; however, EPA requested, on November 12 and 22, 1993, that the final opinion not be submitted
until both agenciesto could meet and further discuss the opinion. EPA and the Service met on January
4, 1994 to discuss revisons to the opinion.

This Biologicd Opinion was prepared using the following: (1) the TMDL for TCDD prepared by the
EPA (February 25, 1991); (2) information provided in correspondence with the EPA on April 2, and
August 27, 1992; (3) information resulting from the Service's evauation of proposed dioxin criteria
(August 17-19, 1992); and (4) file information and reference materia located at the Service's Oregon
State Office. During the course of our review other individuas were contacted who had specid
knowledge or expertise concerning the proposed project or the bald eagle. These include:

David Anderson, Washington Department of Wildife

Robert Anthony, U.S. Fisn and Wildlife Service, Oregon Cooperative Wildlife Research Unit

Steve Bradbury, U.S. Environmental Protection Agency, Environmental Research and
Development

Phil Cook, U.S. Environmentd Protection Agency, Environmenta Research and Devel opment

Geoff Dorsey, U.S. Army Corps of Engineers, Portland Digtrict

John Gabridson, U.S. Environmenta Protection Agency, Water Quality Divison

Mary Gessner, U.S. Fish and Wildlife Service, Divison of Environmenta Contaminants,
Washington, D.C.

Steve Forest, Sierra Club Lega Defense Fund

Charles Henny, U.S. Fish and Wildlife Service, Patuxent Wildlife Research Center, Pecific
Northwest Field Station

Chris Holm, Northwest Pulp and Paper Association

Frank 1ssacs, Oregon State University

Timothy Kubiak, U.S. Fish and Wildlife Service, East Lansing Field Office

Mary O'Brien, Dioxin/Organochlorine Center

Don Steffeck, U.S. Fish and Wildlife Service, Region 1 Regiond Office

Ken Stromborg, U.S. Fish and Wildlife Service, Green Bay Fidd Office

Don Tillitt, U.S. Fish and Wildlife Service, Nationd Contaminant Fisheries Research Center

Donald White, U.S. Fish and Wildlife Service, Patuxent Wildlife Research Center, Southeast
Research Station

Stanley Wiemeyer, U.S. Fish and Wildlife Service, Reno Fidd Office

Bill Williams, Ecologicd Planning and Toxicology

II. BIOLOGICAL OPINION

It isthe Service's biologica opinion that establishment of atotal maximum daily load for 2,3,7,8-
tetrachl orodibenzo-p-dioxin, not to exceed a surface water concentration of 0.013 picograms per liter
(pg/l) & mean harmonic flow is not likely to jeopardize the

continued existence of the bald eagle. This action will not jeopardize the bald eagle because the scope
of the action indicates that take associated with the project would not preclude recovery or appreciably
reduce the chances of surviva of the Oregon and Washington subpopulation of bad eagles. Criticad
habitat has not been designated or proposed for this species, therefore, none will be destroyed or
adversdly modified.



I1l. DESCRIPTION OF THE ACTION

The action is the establishment of aTMDL for TCDD in the ColumbiaRiver. The TMDL was
established on February 25, 1991, and appliesto dl portions of the Columbia River from the United
States-Canada border to the confluence of the river with the Pacific Ocean (U.S. Environmental
Protection Agency 1991). The TMDL was designed to attain concentrations of dioxin in the river and
its tributaries that do not exceed awater concentration of 0.013 pg/l at harmonic mean flow.

The TMDL was deve oped because the water qudlity of the Columbia River and segments of the
Snake and Willamette Rivers was consdered impaired due to elevated concentrations of TCDD (U.S.
Environmenta Protection Agency 1991). Concentrations of TCDD measured in fish tissues collected
from the Columbia River exceeded guideines for the protection of human hedth. The Clean Water Act
(Section 303[d]) requires States to identify waters for which effluent limitations are not stringent enough
to attain water quality standards and to establish TMDL s for these waters. The States of Oregon,
Washington, and Idaho requested that the EPA establish the TMDL.

Badcdly, the TMDL isthe amount of loading thet the river can receive without violating water qudity
dandards. The TMDL is caculated by dlocation of alowable loads to point sources, nonpoint
sources, background, and amargin of safety. A margin of safety is used to account for any lack of
knowledge about pollution sources and potentid effects on water qudity. The background isthe load
of pollutants aready in the system from previous discharges. Severa sources of dioxin were identified
that contribute to the load of TCDD in the river, including bleach-kraft pulp mills, municipa wastewater
trestment facilities, wood treatment facilities, agricultura areas, industrid Stes, and urban aress.

V. SPECIESACCOUNT/ENVIRONMENTAL BASELINE

The bald eagle is an endemic North American species and the sole member of the fish or seaeaglesin
North America (U.S. Fish and Wildlife Service 1986). Two races of the bald eagle are currmattlil
recognized, alarger northern race and the smdller southern race; increasing Sze is exhibited gradudly
from south to north (Stalmaster 1987). Little information exists on longevity in the wild. Longevity of
captive eagles ranges from 15 to 47 years, with an estimated reproductive life of 20 to 30 years
(Stalmaster 1987). Bad eagles reach sexud maturity at 5 years of age (average), following the fourth
molt to adult plumage (Stameaster 1987). Sexua dimorphism is expressed in bad eaglesby sze
differences between sexes, femaes are larger and weigh on average 5.3 kg versus 4.5 kg average
weight for males. Pair bonds between breeding adults are believed to last over thelife of the bird.
Once sexudly mature, eagles may exhibit consderable reproductive variation, Iikelgai‘? response to
quality and quantity of food resources, although other factors such as human disturbance may preclude
or interrupt nesting. Timing and duration of nesting and breeding activities varies with latitude.
Southern populations may begin reproductive activity as early as October, with young fledging by
March or April (Beebe 1974, Stalmaster 1987). According to Beebe (1974), eagles breeding in the
proximity of the Mackenzie Ddta arrive on their breeding territoriesin late April, with young fledging in
August. In Oregon and Washington, the breeding season may extend from January through August
(Garrett et d. 1988). Bdd eagles may maintain more than one nest within a given breeding territory.
The reasons for multiple nests are not aways apparent, and include: providing an dternative nest
location in case of physica nest or nest tree failure, aternate use of nests to reduce nest parasite loads,
nest building or repair may be abehaviord precursor to reproduction (Stalmaster 1987, Garrett et d.
1988). Nests are usudly constructed in the dominant or codominant trees within aterritory that
commands a clear view of the terrain and a clear flight path to their feeding areas (Garrett et d. 1988).
Average developmental time periodsinclude: 1) 35 days for incubation; 2) gpproximately 2 daysto
hatch; 3) hatchlings are able to thermoregulate in 2 weeks, and 4) fledging requires 11 weeks
(Stalmaster 1987, Issacs et a. 1983). Clutch sizes range from one to three eggs. Successful pairs
usudly raise one or two, or occasiondly three, young per nesting attempt. Juvenile development in bald
eagles proceeds rapidly. The average weight of nestling increases from gpproximately 100 grams to
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4,000 or 5,000 grams over athree month period (Stalmaster 1987). After fledging, young may remain
in the areafor an indefinite period of time. Bald eagles are opportunistic feeders, and thelr food habits
may vary with location, relaive prey abundance, age, and seasondg/ §Stal master 1987, Garreit et d.
1988g. Generd food preference includes: fish 50 to 90 percent, birds (mainly waterfowl and fish-esting
birds) 7 to 28 percent, and mammals 3 to 14 percent (Stalmaster 1987, Garrett et a. 1988, Watson et
a. 1991). According to Beebe (1974), bald eagles engage in the most complex post-breeding
migratory movements of any North American raptor. In coastd areas, due to mild climatic conditions
and year-round prgy avallability, eagles are present year long (Beebe 1974). During winter,
populations of bald eagles may consist of resident breeding and non-breeding adults, and migrating
Juveniles and adults (Stalmaster 1987, McGarrigd et d. 1991). Stalmagter (1987) dtates that the ratio
of winter migrants to resident breeding pairs (in the contiguous states) may be ashigh as10to 1.

The bald eagle is Federdly listed as endangered in 43 of the 48 conterminous States. Populationsin
the Pacific Northwest (Oregon and Washington) are listed as threstened. Higtoricaly, dedining bald
esgle populations prompting listing of the species, were aitributed to severd factors including: acute and
chronic toxic affects resulting from environmental contaminants; destruction of nesting, wintering, and
foraging habitat; eectrocution; and illegal persecution and disturbance. In generd, for an action to be
congdered to jeopardize a listed species, the effects of the proposed action and associated cumulative
effects would have to be sufficient to jeopardize the "continued existence” of the entire species,

u ies or population aslisted. Also condgdered are actions which may sgnificantly impair recovery
of alisted species, or involve other adverse effects which may jeopardize the continued existence of a
listed species. A memorandum issued March 3, 1986, by the associate director of the Service
concerr;i‘?(? 3oplicati on of jeopardy standards, identified a procedure to define exceptions to the genera
policy, identified 8 groups of pecies qualifying for exception, that included bald eagles. Bad eagle
populations which qualify for separate consderation under section 7 include;

a. Chesapeake Bay population
b. Southeast population

c. Northern States population
d. Pacific population

e. Southwest population

The endangered and threatened populations can be further subdivided within areasc and d. This
digtinguishes threatened bald eagle populations in Oregon and Washington as the minimum populaion
for assessing actions that are likely to jeopardize the species continued existence, or present a
sgnificant impairment to recovery efforts.

The Pecific States Bald Eagle Recovery Plan lists four criteriafor ddisting in the 7-State recovery area:
1) aminimum of 800 nesting pairsin the Pecific recovery area; 2) a 5-year average reproductive rate of
1.0 fledged young per pair; 3) attainment of breeding population goas in &t least 80 percent of the
management zones with nesting potentia; and 4) stable or increasing wintering populaions. The
Implementation Plan outlines the following gods for Washington and Oregon: 1) restore the population
of nesting bald eaglesto 482 nesting pairsin the 2 Sates, 2) maintain a 5-year average fledging success
of 1.0 young per occupied Site and average nesting success of 65 percent; 3) maintain winter habitat
sufficient to support a population of wintering bald eagles equal to or greater than the current
population; and 4) educate the public about bald eagles and their habitat needs. The recovery
population god for Oregon is 206 neting pairs (occuPied Stes). Recovery zones that encompass
portions of the Columbia River include: 1) the e Mountains (zone 6); 2) the Upper Columbia
Basin (zone 7); 3) the Pdouse Prairie (zone 8) in Washington; and 4) the Lower Columbia River
recovery zone extends from the confluence of the Columbia and Snake Riversin centra Washington to
the terminus of the Columbia River at the Pacific Ocean. The combined Oregon and Washington
Recovery Plan god for the subpopulation of bad eagles occupying the Lower Columbia River zoneis
31 territories.



Figure 1. Bad eagleyoun? produced per occupied territory (territories with known
outcome) from 1980 to 1992 for Oregon, Washington, and the Columbia River Recovery
Zone (zone 10). Statewide datainclude valuesfor the ColumbiaRiver Recovery Zone.

Within the Lower Columbia River Recovery Zone, eagle numbers fluctuate as resdent populations are
augmented by migrating eagles, primarily during the winter and early spring (Garrett et d. 1988).
Depending on the season, populations of bald eagles dong the Columbia River may include resident
adults and juveniles, and juvenile and adult migrants. Nesting and productivity data gpply soldy to
resdent breeding pairs, snce migrating eagles will breed in other locations, or are not sexually mature.
Figure 1 displays annua productivity information for Oregon, Washington, and the Lower Columbia
River (zone 18{. Data are contained in various documents produced by the Bald Eagle Working Team
for Oregon and Washington, or were obtained directly from members.

Asdepicted in Figure 1, eagle productivity in the Lower Columbia River Recovery Zone exhibits
considerable fluctuation, and has consistently remained below statewide levels in both Oregon and
Washington. Further productivity differences exist within the Lower Columbia between Oregon and
Washington. In some years, extreme differences have been observed between the Oregon and
Washington sides of the Columbia River. For example, in 1991 the Oregon side of the Columbia River
produced 1.07 young per occupied nest Site, while the Washington side produced 0.14 young per
occupied Site. Both states have experienced years where no Koung were produced, 1980 in Oregon
and 1980 and 1982 in Washington. The number of years with productivity below 0.50 young per
occupied territory (1980-1992) are 4 in Oregon and 7 in Washington. The mean productivity from
1980-1992 is 0.61 for Oregon and 0.40 for Washington.

Available 1992 data for the State of Oregon indicates 205 out of 227 bald eagle sites (90 percent)
were occupied by bald eagles. The 1992 average productivity for the State of Oregon was 0.97 young
per occupied sSite, with a 5-year average productivity rate of 0.92 young per occupied Site.

Washington State 1992 data indicate that 461 breeding territories were occupied with 0.97 young
produced per occupied territory, and a 5-year average productivity of 0.98 young per occupied
territory. 1n the Lower Columbia River Recovery Zone, the total number of bald eagle Steswas 37 in



1992, i.e. 19 territoriesin Oregon and 18 territories in Washington. Of the 37 surveyed territories 35
were occupied and 18 (52 percent) were occupied successfully. Four Stesin Oregon and one sitein
Washington were newly discovered in 1992. The 5-year productivity average (1988-1992) for the
Lower Columbia Recovery Zoneis 0.55 young per occupied territory. Comparisons of available
information for the 5-year average productivity between Oregon and Washington States and the Lower
Columbia River Recovery Zone are presented in Figure 2. A 5-year average reproductive rate of 1.0
fledged young per occupied site with maintenance of an average success rate of not less than 65
percent (i.e. 65 percent of surveyed territories are occupied) are recovery goals for bad eaglesin the
Pecific Recovery Area. Since annua fluctuations are expected in bald eagle populations, the 5-year
average provides a more representative trend to eva uate reproductive success over time. Average
success rates for the Lower Columbia River are substantially lower than rates observed for other
nesting areas in Oregon and Washington.

Figure 2. 5-year average productivity (young produced/occupied territory where
outcome was known) for Oregon, Washington, and the Columbia River Recovery Zone
(zone 10) from 1984 to 1992. Statewide datainclude valuesfor the ColumbiaRiver
Recovery Zone.

The 1990 Midwinter bald eagle count for the State of Oregon was 701 bald eagles, an increase of 42
percent over the 1989 count. Statewide data for Washington was not avallable during this consultation.
In Recovery Zone 10, the mid-winter 5-year average from 1979 to 1983 was 47.6 bald eagles. The
mid-winter 5-year average from 1988 to 1992 was 97.0 bald eagles. V\ﬁntb%populations of bad
eagles aong the Lower Columbia River include resdent adults, resident subadults, and migrants. No
attempt was made to adjust for differences in weather, observers, routes, or number of routesin mid-
winter counts.

Although food availability may influence winter Site tenacity in other locations, observation of resdent
|es on the Lower Columbia River suggests year-round Ste fidelity (Watson et a. 1991). Foraging
ior of eagles dong the Lower Columbia River have been documented in severd studies (Garreit
et al. 1988, Watson et d. 1991) and further substantiate their opportunistic feeding habits. Fish were
the primary prey taken by bad eagles accounting for 71 percent of prey remains found in nests and 90
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Bercent of direct foraging observations (Watson et d. 1986). Birds (primarily waterfowl and fish-egting
irds) and mammal's congtituted 26 and 2 percent of nest remains and 7 and 3 percent of direct
observations respectively. Garrett et a. (1988) and Watson et a. (1991) provide tabular summaries of
identified prey remains and percent composition.

Contaminant Conditions

Bald eagles nesting dong the Lower Columbia River have experienced low productivity since
monitoring of reproductive success first began in the e%rtljy 1980's (Figure 2). Aninvestigation by
Anthony et . (1993) during 1985 and 1986 established a strong correlation between the poor
reproductive success of the Columbia River eagle population and concentrations of DDE and total
PCBs and eggshell thinning. High concentrations of DDE and PCBs in eggs and carcasses were
associated with marked eggshell thinning and low reproductive success (Table 1). DDE has been
shown to cause Sgnificant thinning of eggshellsin wild populations of bald eagles (Hickey and Anderson
1968, Krantz et al. 1970, Anderson and Hickey 1972, Wiemeyer et al. 1972, Grier 1974).

Table 1. Eggshell thickness and concentrations (ug/g wet weight) of DDE and PCBsin fresh bad eagle
eggs, Columbia River Estuary, 1985-87 (Anthony et a. 1993).

Eggshdl measurement/
Contaminant n Mean Range
Thickness (mm) 17 0.55 0.49 - 0.61
% change 17 -10 -19- +5
p,p' DDE 17 9.7 4.0 - 20.0
PCBs 17 12.7 4.8-26.7

Although poor reproductive success in the Columbia River agen pears to be linked to DDE and total
PCBs, it has not been determined whether polychlorinated dibenzo-p-dioxins (dioxin) or
polychlorinated dibenzofurans (furan) in the system are S0 associated with population conditions. The
study by Anthony et d. (1993) did not include resdue analysis for dioxin. Two eggs collected from the
Columbia River for his study in 1985/86 and two additiona eggs (addled) collected in 1991 were
andyzed for dioxins and furans. Results of these andysesindicate that nesting bald eagles are dso
accumulaing dioxins [Table 2] (Anthony et . 1993, U.S. Fish and Wildlife Service unpublished data).
Concentrations in these eggs were substantidly higher than concentrations (TCDD = 12.62 pg/g; tota
toxic equivaents = 28.73 pg/g) in 1985/86 eagle eggs collected outsde of the Columbia River, on
Gray's River in Washington (U.S. Fish and Wildlife Service, unpublished data). Further study will be
needed to determine what affect these concentrations may have on reproductive success. However,
the TCDD concentrations were Smilar to or greater than concentrations found in other sudiesthat are
showing reproductive effects. Kubiak et d. (1989) found impaired reproductive success in Forgter's
terns when median %é:toncentratl onswere 37.3 pg/g. Inafield study with wood ducks, White et d.
(1993) found redu ching success and duckling surviva with TCDD concentrations of 21 pg/g.
TCDD concentrations in Col umbla River eagles are about haf those found in great blue heron eggs that
are believed to have caused reproductive failure in a Canadian colony located near a pulp mill
(Bellward et d. 1990, Hart et d. 1991). Although evidence is not conclusive that TCDD is negetively
affecting nesting bald eagles dong the Columbia, concentrations in the eagle eggs indicate that the birds
are accumulating concentrations that could potentialy impair reproductive success.



Table 2. Concentration (pg/g wet weight) of TCDD and Toxicity Equivaents (TEQs) in addled bald
eagle eggs, Columbia River, 1986-91 (Anthony et al. 1993; U.S. Fish and Wildlife Service unpublished

data).
Site 2,3,7,8-TCDD Total TEQS
Gray's Point? 60.00 86.113
Mayger 35.50 73.07°
Megler Point? 61.00 86.70°
Young's River 34.05 76.733

concentrations.

2 Addled eggs collected in 1991.
¢ One-half of the analytical detection level was assigned to samples with no

detectable residues.

Other fish-egting birds nesting in the Columbia River aso appear

TEQSs represent the toxic equivalents scaled to the same amount of TCDD. TEQsinclude TCDD and TCDF

to be accumulating concentrations of

dioxins and furans[Table 3] (U.S. Fish and Wildlife Service unpublished data). TCDD concentrations
were lower than those found in bald eagles, and double-crest
concentrations of the species examined. Some TCDD concentrations in double-crested cormorants
were smilar to concentrations found in studies by Kubiak et a. (1989) and White et d. (1993).

cormorants had the greatest

Table 3. Geometric means' and ranges of TCDD concentrations (pg/g wet weight) and TEQs in fish-
esting bird eggs from the Columbia River, 1990-91 (U.S. Fish and Wildlife Service unpublished deta).

2,3,7,8-TCDD TEQs

Species n mean mean

Bad Eagle 4 45.86 48.90
(34.05-61.0) (37.92- 62.72)

Double-Crested 9 18.18 18.28°
Cormorant (3.6-49.0) (12.03 - 49.0)

Western 8 4.45 4.54?
Gul (0.73-23.6) (0.79 - 23.69)

Caspian Tern 5 3.58 4.02?

(2.9-6.0) (3.16- 6.2

tOne-half of the analytical detection level was assigned to samples with no detectabl e residues.
2TEQs computed with TCDF and TCDD only, analysis not completed for other dioxins and furans.

Bad eagles and other fish-eating birds are most likely exposed to dioxins and furans through their

consumption of contaminated prey. Bald

eagles nesting aong the Columbia River are year-around

residents and forage dmost exclusvely in the Columbia River (Garret et . 1988). Consequently, the
birds TCDD exposure would emanate from the Columbia River. Chemica andyses of fishin the
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Columbia River have dso shown an accumulation of dioxins and furans (U.S. Fish and Wildlife Sarvice
unpublished data). The Service found TCDD concentrations in fish that ranged from 1 to 9 pg/g
geometric mean = 1.7 pg/g) and much higher concentrations of TCDF ranging from 5 to 83 pg/g
Table4). EPA's (1992a) Nationa Bioaccumulation study found smilar TCDD concentrations in
Columbia River fish ranging from 1 to 8 pg/g.

Table 4. Geometric means' and range of 2,3,7,8-TCDD concentrations (e%yc?) and TEQsin fish from
the Columbia River, 1990-91 (U.S. Fish and Wildlife Service unpublished data).

2,3,7,8-TCDD TEQS
Species n mean mean
Common Carp 4 1.65 2.82
(<1.0-5.0) (<1.0-6.7)
Northern 5 2.70 3.54
Squawfish (<1.0-9.0 (<1.6-17.3)
Peamouth 11 1.80 4.44
(1.1-34 (2.84 - 8.19)
Suckers 6 0.93 1.44
(0.55-1.99) (0.93-2.95)

tOne-half of the analytical detection level was assigned to samples with no detectable residues.
2TEQs computed with TCDF and TCDD only, analysis was not completed for other dioxins and furans. Toxicity
equivalence factors were from Safe (1987).

Recent andyticd results from eagle eggs indicates that Columbia River nesting eagles are accumulating
DDE, PCBs, and dioxins. Studies with experimental and wild populations of bad eaglesimplicate
DDE and PCBs as a cause for low productivity, but it is not as clear what role dioxin has played in
producing present and historical population conditions. Research on the effects of dioxin in
experimenta and fidd studies with avian species isfa'g]}/ new, but provides preliminary evidence that
dioxins a levels observed in the Columbia River can affect the successful reproduction of some avian
Species.

No information is available on dioxin concentrations in non-resdent, migrating eagles. These birds will

aso be exposad to dioxin when wintering and foraging in the Columbia River. However, what effect
seasondl exposure will have on eagles is unknown.

V. EFFECTSOF THE ACTION ON LISTED SPECIES

To determine whether concentrations of TCDD to be attained through implementation of the TMDL
would jeopardize the continued existence of bald eagles, requires an evauetion of the development of
the TMDL, an examination of the contaminant load In eagles and other components of the ecosystem,
and a determination of whether the TMDL concentration will be protective of bad eagles.
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Tota Maximum Dally Load

A review of the TMDL development indicates that severd factors were not sufficiently developed or
understood accurately to determine loading alocations that will meet the established TMDL
concentration. Although EPA used the best available information to alocate TCDD loads to sourcesin
the Columbia River Basin, determinations were based on many unknowns and several assumptions.
These unknowns could lead to exceedence of the TMDL and to conditions potentidly hazardous to
nesting bald eagles. Parameters not clearly understood are associated with non-permitted or
unregulatable discharges of TCDD. The following paragraphs are an evauation of these poorly
understood parameters and some of the implications if these sources do not meet their alocated load.

The TMDL addresses only one dioxin congener, TCDD and does not consider other contaminants
found in Columbia River, including DDE, PCBs, and other dioxin and furan congeners. Chemica
andyses of Columbia River samples have documented the accumulation of these contaminants
(Anthony et d. 1993, U.S. Environmental Protection Agency 1992a; U.S. Fish and Wildlife Service,
unpublished data). Earlier studies have shown that DDE and PCBs have had a negative effect on
reproductive success of bald eagles nesting dong the Columbia River (Anthony et d. 1993). Although
the TMDL does not account for the presence of these contaminants, they are an important
consderation because eagles are not selectively exposed to only one contaminant.

Higtoricdly, the scientific community examined effects of contaminants on asingle chemica basis We
have now learned that many chemicals can have additive or syner%igic effects when combined. Thus, it
isimportant to consider potentia effects of other contaminants in the ecosystemn to determine what will
be protective of an endangered species. PCB, dioxin, and furan congeners have structura smilarities
and produce smilar toxic and biologic effects. Complex mixtures of these contaminants could
potentially have a greater effect than the effects of TCDD aone (Birnbaum et a. 1985). Sufficient
Information exists on the relative potency of these compounds to develop potency ratios or toxic
equivaency factors (TEFS). The use of TEFsiswell documented in the scientific community and is
commonly used in investigations of dioxin effects, dthough there are some differencesis calculated
TEFs. TEFsfor dioxin and furan congeners were devel oped by Safe (1987, 1990), and Barnes et d.
(19912 developed TEFsfor PCB congeners. TEFs are ratios of the potency of a specific compound to
that of TCDD. 2,3,7,8-tetrachlorodibenzofuran (TCDF) has only a dightly lower potency than TCDD.
Evauation of toxic equivdents (TEQs) for Columbia River samples indicates that the largest
contribution to concentrations were from TCDD (Tables 2, 3, 4). However, other congeners did
subgtantialy contribute to TEQ concentrationsin avian samples. A consideration of al of the dioxin-
like corendpounds should be included in the TMDL determination. Even though they may not be

regulated as such, they are present in the ecosystem and will contribute to dioxin-like toxicity. At this
time, it is believed by the scientific community that an additive modd of potentid toxicity is gppropriate.
If TEQs or some other consideration of additive effectsis not used, then caculations of a TMDL must
consider additiond safety factors.

Pulp and paper mills are not the only source of dioxin in the Columbia River Basin. Other sources of
dioxin include wood treatment facilities, municipa wastewater treestment plants, indudtria Sites,
agriculturd areas, and urban aress (U.S. Environmenta Protection A?ency 1991). Howeve, littleis
known about the amount of dioxin released from these sources. Only limited information was available
on two sources, wood trestment facilities and wastewater treatment plants. Using available informetion,
EPA dlocated 38 percent of the load (2.3 mg/day) to these two sources (U.S. Environmental
Protection Agency 1991). Data andyses from EPA's (1992a) Nationd bioaccumulation study gives
some indication that fish downstream of wood trestment facilities are bioaccumulating TCDD. This
provides further evidence that other sources of dioxin could be significant. Allocation of TCDD load to
these two sources is based on limited data and no information is available to determine loads from other
sources. Additiond datais needed to determine the quantity of TCDD actualy released from these
sources. Until this dataiis obtained, it is necessary to dlocate a grester load or margin of safety to these
unmeasured sources.
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Five percent of the TCDD loading capacity was alocated to Canadian sources (U.S. Environmentl
Protection Agency 1991). This amounts to approximately 0.31 mg/day. The only measured source of
TCDD loading in Canadaisfor the Cegar Pulp Mill. This mill currently exceeds its dlocated load,
athough the mill indicatesit will be substantidly lowering discharges by 1994. If this occurs the mill will
meet the allocated load. However, the TMDL does not account for other sources of dioxin in Canada.
Other mills are located on the Columbia River drainage and presumably other unidentified sources exig.
It is possible that other sources will be covered under the amount alocated to Canada, but thisis
completely unknown. Consequently, alarger margin of safety may be needed to account for unknown
and unregulatable discharges from Canadian sources.

Canadais proposing to substantialy reduce discharges of dioxin to the Columbia River. Proposed
reductions are from 0.31 mg/day to 0.05 mg/day. We believe it commendable that Canada is reducing
their discharges. Since Canada is able to make these reductions, we question why the millsin the
Columbia River Basn are unable to reduce their own discharges using smilar technology.

Background TCDD concentrations were accounted for in the margin of safety. Background
concentrations are amounts of TCDD now present in the Columbia River system. Past discharges or
releases of TCDD can be retained in sediments and aguetic biological organisms. Chemicd andyses
indiicate that some aguetic organisms currently have an elevated background concentration of TCDD
(Anthony et d. 1993, U.S. Fish and Wildlife Service unpublished data, U.S. Environmenta Protection
Agency 1992a). 'Background' concentrations need to be given full congderation when caculating
dlocated loads. As dioxin concentrations decline in the Columbia River system, dioxinsretained in
sediments can become areservoir for TCDD (Baudo et d. 1990). Sedimentswill continue to release
TCDD during storm events and dredging operations and as the system continues to equilibrate through
leaching and resuspension (Baudo et d. 1990). Futher, as water column levels decline, existing
sediment contamination may dominate the equilibrium process.

The maggin of safety was used to cover contributions from unmeasured nonpoint sources, other
industrid sources, background levels in sediments and biota, and possible future growth (U.S.
Environmenta Protection Agency 1991). This portion of the allocated load must dso cover any
inadequacies in dlocated loads for pulp and paper mills, Canadian sources, wood treatment facilities,
and municipa wastewater trestment plants. EPA reserved 22 percent of the alocated TCDD load to
the margin of safag. Although this load may be sufficient to cover dl unidentified and unmeasured
contributions, it is amog entirdly on judgement and the amount of unallocated load. Additiona
datais needed to better estimate the margin of safety. Although we recognize that many sources of
dioxin can not be measured, until better information becomes available we bdieve alarger margin of
safety is needed to protect bald eagles.

Tota Maximum Daily Load - No Effect Leve

The EPA determined that an ambient water concentration of 0.013 pg/l would not adversdly affect the
continued existence of bald eagles gu.s. Environmental Protection Agency 1992b). Thisisbased ona
determination that bald eagles would not be adversely affected when exposed to a TCDD dose of less
than 140 pg/kg of body weight/day (Bradbury 1992). Through development of arisk assessment
modd, EPA calculated that attainment of 0.013 pg/l would result in adose of 130 pg/kg bggy
weight/day. Thus, concluding that the establishment of the TMDL would be protective of bald eagles.

The EPA "no effect levd™ (NEL) for weter (the TMDL) was derived from an equation using the
following parameters. bald eagle weight, amount of drinking water consumed, amount of fish consumed,
Percentageof fat in the forage fish, inter- and intr. les sengitivity factors, and a bioaccumulation

actor from water to fish. The Service is concerned that this mode is based on several assumptions thet
have not been clearly defined. Furthermore, it uses data that have not been sufficiently developed for
the Columbia River and could substantidly affect the outcome of thismodd. Additiondly, the
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parametersin thismode cannot be vaidated to determine if aNEL is being achieved in the Columbia
River.

The equation used to calculate the EPA (Bradbury 1992, U.S. Environmental Protection Agency 1991)
no effect leve isasfollows:

No Effect Level = [NOAEL x SSF] x Wt®99  (Intra-SSF)
(NEL) [Water] + [(LO)(Fish x BAF)]

Parameters used in the above equation are defined as follows:

No : an ambient surface water concentration that would cause no
Effect adverse effects on bald eagle populationswhen exposedtoa
Level lutant through their drinking water and food consumption
0.013 pg/l]
NOAEL.: No Observable Adverse Effect Levd - the highest concentration where

no adverse effects were observed in laboratory studies by Nosek
(1991) with ring-necked pheasants [14,000 pg/kg body weight/day]

SS-: Species Sengtivity Factor - to account for intergpecies sengtivity [0.1]
W eagie): Weight of an adult bald eagle [4.5 kq]

Water: Amount of water consumed by abad eagle [0.16 |/day]

Fish: Amount of fish consumed by abad eagle [0.50 kg/day]

BAF: Bioaccumulation Factor - ratio of TCDD in fish with a9 percent fat

content to that in water [90,000]
Intra-SS-: I ntra-species sengtivity factor - to account for the sengtivity of individuas [10]

A variety of assumptions were used to define the above parameters and to arrive at a no effect leve for
bad eagles. It isimportant to consider the vaidity of each of these assumptions and explore where
they may affect the model outcome. The following is a discussion of each of these parameters and
some of our concerns.

NOAEL: The EPA used a NOAEL developed by Nosek in studies with ring-neck phessants. In
Nosek's (1991) studies, female pheasants were intraperitoneally dosed with TCDD once aweek for
ten weeks. They found no sgnificant effectson egg hatchability, number of eggs produced, or embryo
mortality at adose of 14,000 pg/kg body weight/day; whereas sgnificant effects were observed & a
concentration of 140,000 pg/kg weight/day. Thus, establishing a NOAEL for pheasants a
14,000 pg TCDD/kg body weight/day.

We must first consider the suitability of studies used to determine the NOAEL. Nosek's studies
(19924, 1992b, 1993) appear to be some of the most extensive laboratory studies on the effects of
TCDD. EPA based tharr caculation of the NOAEL on the intraperitoneal dose injected into pen-
reared pheasants. However, given differences in sengtivity between species, it isimportant to consider
other sudies. Chickens are generaly believed to be the most senstive laboratory species and some
congderation should be given to studies with chickens. Further, Nosek's (1992a) NOAEL is not

based on the most sengitive life stage but rather on the dose to the hen, not the resulting concentration in
the egg. In another study, Nosek (1993) found that embryos were 11 to 19 times more sengtive than
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adults. In studies with chickens, researchers found that the embryo was 100 to 200 times more
sengtive than the adult (Allred and Strange 1977, Grieg et d. 197/3). Consequently, basing aNOAEL
on an intraperitoned dose to an adult may not provide sufficient protection for the most sengtive life
stage, the developing embryo, due to differences in pharmacokinetics among species and routes of
exposure.

Nosek (19923, 1992, 1993) and others (Allred and Strange 1977, Grieg et d. 1973) have
demongtrated that the developing avian embryo is the most sensitive life stage to TCDD-induced
toxicity. Therefore, the Service believes that the NOAEL should be based on a dose to this most
senditive life tage. Even though embryotoxicity is the endpoint in Nosek et d. (1993), there are
additional assumptions and potentia inaccuracies incorporated into a NOAEL based on the
intraperitoneal dose to the adult as compared to aNOAEL based on the dose to the egg If the EPA
pharmacokinetic modd is used, an assumption is made that the pharmacodynamics and metabolic
capacities of pheasants are Smilar to bad eagles. Additiondly, it must be assumed that the
pharmacodynamics of TCDD deposition into the developing egg is Smilar when the routes of exposure
areintraperitoned injection or ordly viathe diet. These are completdly untested assumptions that could
lead to alarge inaccuracy in the proposed model. The proposed pharmacokinetic model also makes
the additiona assumption that a steady-state accumulation has been attained. The Nosek et d. (19929)
study was clearly a subchronic exposure (10 weeks) in which steady-state was not achieved. The EPA
recognized this fact in their assessment of TCDD risk to wildlife published earlier thisyear (U.S.
Environmenta Protection Agency 1993). In the derivation of arisk vaue for TCDD, an extrapolation
factor of 10 was used (U.S. Environmental Protection Ag%ency 1993), yet in the derivation of a TMDL
for the Columbia River this subchronic to chronic extrgpolation factor ismissing.

The NOAEL in chicken embryos for |ethaity based on egg injection was determined to be 100 gg/g
TCDD (Henshd et a. 1993a). The LD50 in this same study was estimated to be 115 pg/g (probit
method) or 150 pg/g (interpolation method) and 300 pg/g injected into the yolk complete
mortdity (Henshel et d. 19933). Therefore, thereis avery steep dose-response curve for embryo
lethdlity in chicken embryos. Nearly identical results were obtained by the Food and Drug
Adminigration (FDA) in an unpublished egg injection study with chickens (Verret 1976). In testimony
to the U.S. Congress, Verret (1970) suggested that a NOAEL for TCDD in chicken embryos based
on lethdity and teratogenicity would be 10-20 pg/g. Henshd et d. (1993b) found that teratogenicity
occurred aslow astheir lowest dose of 10 pg/g. However, the Satistica andys's has not been
completed on the later studies of Henshel et a. (1993b). These studies when considered together
suggest the need of a safety factor to extragpolate from the NOAEL for lethdity to aNOAEL for
teratogenicity and other non-lethal endpoints. Other groups (Poland and Glover 1973) using the same
mode system, the devel oping chicken embryo, have noted sublethd effects (2-fold AHH induction at
10 pg/g) that occur in this species prior to embryo lethd effects. Thisis different than studies with
pheasants (Nosek et d. 1993) in which embryo lethaity was the most sensitive toxicologica endpoint
of TCDD exposure. Unfortunately, there is no information on bald eagles as to whether they might
respond more like the chicken or pheasant modd. With this uncertainty, it is prudent to use a factor of
10 to account for non-letha effects which could be important in the subsequent surviva of bald eagle
chicks. Therefore, the Service believes that the NOAEL in bald eagle eggs for the protection of the
population from the effects of TCDD is 10 pg TCDD/g of egg. Protection of individuas will require an
additional uncertainty factor of 10, reducing the NOAEL to 1 pg/g (See Section on Intra-species
Sengtivity Factor).

This NOAEL is supported by the conclusonsin other sudies. For example, in afied study with wood
ducks (Aix sponsa), White et d. (1993) found reduced hatching success and duckling surviva at 21
pa/g TCDD (LOAEL-Lowest Observed Adverse Effect Level). A NOAEL can be determined from
the LOAEL in the White et d. (1993) study by dividing his LOAEL by afactor of 10, producing a
NOAEL of 2.1 pg/g for wood ducks.
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SSF: EPA used an inter-species sengtivity factor of ten. This assumes that eagles are ten times more
sengtive to dioxin than pheasants. In our opinion, it is reasonable to assume that eagles are more
sengtive to dioxins than phessants; the ciuesti on is how much more sengtive. Chickens are generdly
accepted to be the most sengitive avian laboratory species to compounds that have a smilar mode of
action asdioxin (Gilbertson et d. 1991). Earlier studies (Britton and Houston 1973, Dahlgren et dl.
1972, Lillie et d. 1974) with chickens and pheasants showed that chickens were about three times
more sendtive than pheasants to dioxin-like compounds in adult birds. Later studies showed that
chickens were much more senditive to dioxin-like compounds; 20 (Cheung et d. 1981) and 25 to 50
times (Brunstrom and Darnerud 1983, Brunstrom and Reutergardh 1986) more senditive than
pheasants in developing embryos. If we accept the assumption that eagles are at |least as senditive as
chickens, then this literature would indicate a sengitivity factor of 10 would not be sufficient. In
addition, Nosek et a. (1993) aso found that while the most sengitive indicator in pheasants was
embryo mortality, other species showed more sensitive impacts such as cardiovascular malformations,
subcutaneous edema, or liver lesions at much lower concentrations as reported by Cheung et dl.
51981 , Brunstrom and Darnerud (1983), Brunstrom and Anderson (1988), and Henshel et 4.

19930). In the absence of more direct information on the sengtivity of eagles, we must assume that
esgles are at least as sengtive as chickens to dioxin-like compounds and could be even more sensitive
than chickens. Thus, aNOAEL based on the injection of TCDD into adult ring-necked pheasants may
not provide adequate protection for bald eagles.

Weight .ye: AN adult bald eagle weight of 4.5 kg was used in the equiation, based on Bortolotti

(1984), PaI mer (1972), and Stalmaster and Gessaman (1984). However, thisweight is generaly
defined as the average weight of male eagles (Stamaster 1987). The mae bad eagle is snaler than the
femae eagle, which weighs an average 5.3 kg. Itislogica to assume that the femae will be the point of
transfer of a contaminant to an egg. It would be gppropriate to use the weight of the female, not the
made. Theweight of the femde Is 17 percent greater than the weight of the mae used in the '
However, asthe weight of a bird increases, the food consumption goes down per kilogram of

weight. Consequently, the amount of exposure will remain relatively the same,

Water Consumption: The drinking rate of 0.16 |/day was derived from an equation that rel ates water
consumption to the weight of an animd (Cader and Braun 1983) and is based on a bird weight of 4.5
kg Water consumption in this equation gppears to have little affect on the wildlife vdue. Using the
% of alarger eagle will only amount to inconsequential changes in the drinking rate and little affect
ont ecdculatlon of awater qudity criterion.

Fish Consumption: EPA'srisk assessment assumes adiet of 100 percent fish. This assumptionis
based on data found in Garrett et al. (1988), that reports adiet of 90 to 94 percent fish. However, this
diet was based on foraging observations of both resident and non-resident birds during the winter and
breeding seasons. Garrett et a. (1988) actual c?/ reports thet diet during the breeding season constituted
71 percent fish and 27 percent birds. The bird diet was composed of half fish-eating birds, such as
cormorants and gulls and the other half congtituted nonfish-eating birds, such as mdlards, buffleheads,
and coots. These breeding season dietary estimates were determined from an analysis of prey remains
inthe nest structure. Feld observations of prey captures a one Site on the Columbia River during the
breeding season indicated a higher percentage of fish consumption, 90 percent (Watson and Anthony
1986). These observations would have included both breed ng and nonbreeding eagles. GmerC@}/
nonbreeding eagles are believed to capture more fish than birds because they are less experien

Older hirds are more experienced, likely to take more birds, and probably are of breeding age. Itis
possible that the analysis of prey remainsin the nest structure m% underestimate fish consumption, as
described by Kozie and Anderson (1991), but it is the most reliable estimate available for the breeding
Columbia River eagles at thistime. Other studies have dso documented alar é;e percentage of birdsin
the eagles diet (Grub 1976, Frenzel 1984, Swenson et al. 1986, Vermeer and Morgan 1989). The
Endangered Species Act requires that the best available data be used in a consultatl on and the data by
Garrett et d. (1988) can not beignored. Fish are generally not as accessible and waterfowl are more
plentiful during the winter months, and eagles are more likely to take alarger percentage of birds. For
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these reasons, it would be more gppropriate to assume a diet that includes fish-egting birds, not adiet
entirely based on fish.

Fish-eating birds have been documented to accumulate severa organochlorine based compounds at
higher concentrations than fish. Frenzd (1984) and Kozie and Anderson (1991) documented that fish-
eating birds preyed upon by bald eagles were a greater source of organic compoundsin eagle diets
than fish. Concentrations of dioxins have not been determined for fish-eating or nonfish-egting birds
from the Columbia River. However, prdiminary data on concentrations of dioxin in eggs of some fish-
edting birds indicates that thege;eﬁ)ecies are accumulating TCDD in ther tissues[Table 2] (U.S. Fish
and Wildlife Service unpubli data). Concentrationsin eggs are a least 10 times higher than found
infishtissues. In generd, organic contaminants will occur a greater concentrationsin an adult bird than
ir]l thg r egg. Thus, eagles consuming fish-eating birds are likely being exposed to higher concentrations
of TCDD.

Dioxins are organochlorine based compounds known to biomagnify in food chains. Bad eagles occupy
the highest trophic leve in their food chain and are likely to be exposed to greeter TCDD
concentrations than other species. The EPA model (Bradbury 1992) does not account for
biomagnification of TCDD in the food chain.

Bioaccumulation Factor: EPA'srisk assessment uses a Bioaccumulation Factor (BAF) of 90,000
based on afish with an average lipid content of 9 percent. A BAF specific for the Columbia River has
not been determined and the most appropriate BAF is questionable. More recent information on the
particulate organic carbon (POC) in the Columbia River gives aBAF closer to 22,000. The data used
to caculate this BAF is limited and more recent and detailed information on POC is needed to refine
the BAF. Additiondly, use of POC datato caculate a BAF is based on alacustrine system, not on a
riverine or estuarine system. These discrepancies and unknowns in the BAF indicate that further work
is needed to determine a more accurate BAF. However, aBAF of 22,000 may be reasonable, until
more recent, Ste specific information is collected.

Intra-species Sengitivity Factor: A senstivity factor of 10 was used to account for sengtivity of
individuas within a population. The Endangered Species Act requires protection of individud listed
species, thus, the use of a sengitivity factor to protect individuas is appropriate.

Exposure Level: At aTMDL concentration of 0.013 pg/L TCDD, eagles would be exposed to 130

kg body weight/day (Bradbury 1992). Using the Nosek (1991) pheasant NOAEL, EPA
determined that bald eagles would not be affected when exposed to a TCDD concentration of 140
pa/kg body weight/day (Bradbury 1992). Thiswas determined by adjusting the Nosek (1991)
NOAEL of 14,000 pg/kg/day. EPA assumed that eagles would be more senstive to dioxin than
pheasants and adjusted the NOAEL by afactor of 10 to account for their grester sengitivity. EPA then
reduced the NOAEL by another factor of 10 to com e for sengtive individuas within a species.
These adjustments produce a bald eagle NOAEL of 140 pg/kg body weight/day. Based on earlier
discussions, the SSF factors of 10 may not be sufficient. A larger sengtivity factor would be needed to
account for grester sengitivity of eagles (assuming they are as senstive as chickens) and grester
sengtivity of the embryo.

Alternative Hazard Assessment

The above described risk assessment, as we understand it, is based on several assumptions and does
not use site pecific data; adequately account for species sensitivity, incorporate a diet that includes
fish-egting birds; or account for potential biomagnification of TCDD in the food chain. Because of
these concerns and the need to evaluate what could be a safe exposure level for bald eagles, we
developed an dternative hazards assessment. This assessment is based on results of a Service work
group that reviewed the water qudity criterion (Bradbury 1992) and development of the Great Lakes
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wildlife criterion (U.S. Environmenta Protection Agency 1991) to evauate whether proposed criterion
would be protective of bald eagles. Workgroup members included Bob Anthony (Oregon Cooperdtive
Wildlife Research Unit), Mary Gessner (Division of Environmental Contaminants), Charles Henny
(Pecific Field Research Station), Tim Kubiak? Lansing Fied Office), Carol Schuler (Portland Field
Office), Ken Stromborg (Green Bay Field Office), Don Tllltt (Nationd Fsheries Contaminant
Research Center), and Stanley Wiemeyer (Reno Fdd Office).

Sufficient data are available from field and laboratory studiesto begin to construct a hazard assessment
for dioxin in the Columbia River. We have developed a smple hazard assessment model which has
four basic components to assess awater quality criterion for bald eagles. These include a NOAEL for
the mogt senditive life stage of smilar species; the degree of magnification of a contaminant from forage
to target organism and life stage (e.g. egg); the concentration of dioxin in forage fish; and the
biocaccumulation factor from water to forage. This smplified hazard assessment is a common gpproach
used by regulatory agencies to obtain a reasonable amount of protection for natural resources. This
approach uses fewer assumptions, can be monitored for compliance, uses resource data from the
Columbia River, can be improved by collecting more information from the Columbia River, and uses
direct effects on the most sendtive part of thelife cycle - the egg.

The basic model to caculate aNEL for water isasfollows.
NOAEL/BMF ) = Target Dietary Concentration
Target Dietary Concentration/BAF = No Effect Level (NEL)

NOAEL: TCDD concentration in an egg that produces no observable
adverse effects [1.0 pg/g (Henshd et a. 19933)]

BMF ota). Tota Biomagnification Factor - is the amount of TCDD
meagnified in the food chain from forage itemsto an eagle egg
[21, 54]

Target Dietary: Target Dietary Concentration (TDC) - Dietary

Concentration concentration that would be protective of bad eagles

BAF: Bioaccumulation Factor - rate of bioaccumulation of TCDD in
adietary item with a9 percent fat content [22,000]

No Effect Level: Concentration in water that would not be hazardous

(NEL) to bald eagles

This assessment model provides a reasonable estimate of dietary concentrations necessary to achieve a
NOAEL concentration in eagle eggs. Contaminant concentrations and their potential effects to eagles
can then be assessed by monitoring egg and forage concentrations. Concentrations in forage items can
be easily monitored, particularly concentrationsin forage fish. Establishment of atarget forage
conceniration will allow for monitori ng to assure that the NOAEL for eagle eggs is not exceeded. For
this assessment, a TCDD NOAEL was used based on the most critical and sengitive lifestage, the
developing embryo. Research by Henshdl et d. (1993a) produced a NOAEL for the chicken embryo
of 100 , based on lethdity. To account for nonletha effects, the NOAEL is reduced by a
magnitude of 10 to 10 pg/g. The NOAEL must dso protect for sengtive individuas, thus, the NOAEL
must be further reduced by afactor of 10to 1 pg/g TCDD. Similar NOAEL s were determined by
Cheung et d. (1981), Verret (1976), and White (1993).

Thetotal biomagnification factor (BMF) incorporates magnification of TCDD from consumption of fish,
fish-eating birds, and nonfish-esting birds. Because bald eagles are at the top of the food chain, it is
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to consder magnification of a contaminant through each forage leve of their food chain.
Braune and Norstrom (1989) found that organochlorine compounds were biomagnified 21 times from
the forage fish to the herring gull egg in the Great Lakes. The actud BMF for the Columbia River is not
known, but may be higher considering that the eagle diet also comprises fish-esting birds. The actual
dietary exposure that eagles will receive when consuming birdsis not known. Additionaly, no dataiis
available on TCDD concentrations in nonfish-eating birds versus fish-eating birds. We are making the
assumption that nonfish-egting birds will have smilar concentrations of TCDD asfish. Studies by
Frenze (1984) indicate that DDE concentrations in malards (nonfish-eating bird) were Ssmilar to
concentrations found in fish. In asituation where food preferences of a species are not known, a
proportiona dietary approach should be used to determine the total BMF. Using the equation
described above to caculate atarget fish concentration, the total BMF can be calculated by:

BMF o) = Fg[BMFg] + Fy[BMFg][BMF()] + Feqy[BMFg]
Fe - frequency of fishin the diet
Fan - frequency of fish-eating birds in the diet
F i) - frequency of nonfish-eating birdsin the diet
BMF, - biomagnification factor from forage fish to egg
BMF, - biomagnification factor from forage bird to egg
BM Fotay - cOMbined biomagnification factor

The BMF will be dependent on the dietary consumption of birds. A diet based on 100 percent fish will
have aBMF of 21, based on Braune and Norstom (1989); diet with 90 percent fish and 10 percent
birds (half fish-egting birds) will have aBMF of 54; whereas, aBMF of 102 will be calculated with a
diet that includes 25 percent birds (hdf fish-egting). Currently, a Ste specific BMF for the Columbia
River can not be reliably calculated because of temporal and spetia inconsstencies in available fish and
bird data. Using the range of biomagnification factors (described above) and an average NOAEL, a
target fish concentration can be caculated. The most accurate BMF will be based on Site specific
information, but until this information becomes available it would be useful to look at arange of BMFs.
The remaining discussion will focus on the aBMF that is based on adiets of 90 and 100 percent fish.

NOAEL/BMF ) = Target Fish Concentration
100% Fish Diet: 1 pg/g/ 21 =0.048 pg/g or 48 pg/kg
90% Fish Diet: 1 pg/g/ 54 = 0.019 pg/g or 19 pg/kg

Using the range of BMFs described above will produce atarget fish concentration that ranges from 19
pg/kg (BMF=54) to 48 pg/kg (BMF=21). A safe, target fish concentration for the ColumbiaRiver,
usng the median vaue from thismodd, i1s 34 pg/kg.

A bioaccumuletion factor (BAF) is used to determine the bioaccumulation of TCDD in the water to
foragefish. The Great Lakes initiative to develop a TCDD wildlife criterion (U.S. Environmenta
Protection Agency 1991) and EPA's (1993) TCDD risk assessment use a BAF of 90,000 for afish
with 9 percent lipids. Information on percent organic carbon in the Columbia River indicate that a
lower BAF of 22,000 may be appropriate. However, the actud BAF for the Columbia River is not
clearly understood, and additional information, such as amass balance modeling gpproach, is needed to
determine amore accurate BAF for the Columbia River. For discussion purposes, we caculated ano
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effect level (NEL) using the 22,000 BAF, since this BAF was based on available information from the
Columbia River.

Target Fish Concentration/Bioaccumulation Factor = No Effect Level (NEL)
90% Fish Diet: 19 pg/kg / 22,000 = 0.0009 py/l
100% Fish Diet: 48 pg/kg / 22,000 = 0.0022 py/l

The range of BMFs described above would produce a NEL ranging from 0.0009 pg/l (BMF=54) to
0.0022 pg/l (BMF=21). These NELsrange from 6 to 14 times |lower than the current TMDL
edtablished by EPA. Based on this mode and using the median between the range of BMFs, we
believe that the TMDL (NEL) for the Columbia River should be approximately 10 times lower (0.0013
pg/l) than the current TMDL. In lieu of Site pecific data from the Columbia River and because of
uncertainties associated with TMDL loading alocations and until improved knowledge can be used to
refine estimated no effect levels, we believe the lower target concentration of 0.0013 pg/l is needed to
protect the bald eagle population adong the Columbia River. The current TMDL for TCDD discharges
to theriver will not provide sufficient protection.

Interrelated and | nter dependent Actions

Interrelated actions are those that are part of alarger action and depend on the larger action for their
judtification. Interdependent actions are those that have independent utility gpart from the action under
consderation. Both interdependent and interrelated activities are assessed by applying the "but for"
test, which asks whether any action and its associated impacts would occur "but for" the proposed
action.

Interrelated and interdependent activities and associated impacts have been addressed in the
description. No additional interrelated or interdependent activities were identified or andyzed.

V1. CUMULATIVE EFFECTS

Cumulative effects are those effects of future non-Federa (State, local governments, or private)
activities on endangered and threstened species or critica habitat that are reasonably certain to occur
within the action area of the Federa activity subject to consultation. Future Federd actions are subject
to the consultation requirements established in section 7 and, therefore, are not considered cumulative
to the proposed action.

No future non-Federa actions were identified that could be considered cumulative effects to the action

gpecified in this consultation. Any actions resulting in increased discharges of TCDD to the Columbia
River that may result in exceedence of the TMDL are subject to some leve of Federd involvement.

VII. INCIDENTAL TAKE

Section 9 of the Act, as amended, prohibits take (harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture or collect, or attempt to engage in any such conduct) of listed species of fish or wildlife without
gpecid exemption. Harm isfurther defined to include significant habitat modification or degradation that
results in death or injury to listed pecies by significantly impairing behaviora ﬁiternssudﬁ as breeding,
feeding, or sheltering. Under the terms of section 7(?}22{) and 7%%(2), taking that isincidenta to and
not intended as part of the agency action is not consdered a prohibited taking provided that such taking
isin compliance with thisincidentd take statement. Failure to meet the following terms and conditions
will condtitute loss of the exemption provided for take under section 7(b)(4) and 7(0)(2) of the Act.
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Compliance with the terms and conditions of this section have no bearing on terms and conditions
which may be necessary for taking under the Endangered Species Act of 1973, as amended, as may be
gpecified by the National Marine Fisheries Service.

The Service expects that establishment of the EPA proposed TMDL for TCDD islikely to result in
incidentd take of bad eagles due to detrimentd effects resulting from chronic toxicity such as reduced
reproductive success, and other behaviord and physiologica impairments that may act to reduce the
eagles ahility to survive. Dueto the extreme toxicity of this compound, the potentid exigts for mortdity
arising from chronic toxicity and additive activity with other compounds present in the Columbia River
System. Because of the inherent biologica characteritics, limited information on the mode of action of
TCDD singularly and in combination with other compounds, and technical and expense related
difficulties with monitoring and analys's, the likelihood of discovering an individua desth attributable to
TCDD toxicity isvery smdl. For example, induced behavioral modifications potentialy leading to
degth, the length of time from actua mortdity to discovery, scavenging and stream transport of
CarCass, decomposition make finding an incidentaly taken individua bald eagle unlikely.
Furthermore, effects of regulatory actions such as TMDLs for highly toxic compounds are largdly
unquantifiable in the short term, and may only be measurable as long-term effects on the species food
chan, reproduction, and population levels. Therefore, even though the Service expects incidenta take
associated with TCDD levels, the best scientific and commercia data available are not sufficient to
enable the Service to estimate a specific amount of incidentd take to the speciesitsef. Ininstances
such as these, the Service has designated the expected level of take as unquantifiable.

Based on available toxicity information and contaminant assessments of eagles, eagle eggs, and prey
gpecies, the Service anticipates the incidenta take of an unquantified number of bald eagles dong the
Columbia River due to chronic toxicity resulting from exposure to TCDD and additive or synergistic
toxicity resulting from exposure to TCDD and other compounds (DDE, PCB, dioxin, and furan
congeners) present within the Columbia River System.

Reasonable and Prudent M easur es

The Service believes the following reasonable and prudent measure is necessary and appropriate to
minimize the incidentd take authorized by this Biologica Opinion:

1. Reduce TCDD contamination in the Columbia River to lessen the effects of TCDD on
bad eagle productivity and survivability.

Terms and Conditions

To implement this reasonable and prudent measure, the Service offers the following mandatory terms
and conditions. Compliance with these terms and conditions is necessary for exemption from the
prohibitions of Section 9 of the Act.

1 Continue to implement the current TMDL of 0.013 pg/l through waste load alocations.
During the next five gears information will be gathered to better define a safe level or
TMDL in the Columbia River. 1n 1999, EPA will re-initiate forma consultation on this
issue to determine whether a TMDL of 0.013 pg/l will adequately protect bald eaglesin
the Columbia River. The Service's review, usng current informeation, indicates thet the
TMDL needs to be lowered to 0.0013 pg/l to reduce effects on nesting bald eagles. If
a any time new information indicates that the current TMDL further threatens bald
eagles, EPA dhdl immediatdy re-initiate consultation.

2. Establish a monitorin Frogram, in cooperation with the Service, to determine whether
the TMDL issu ul in reducing TCDD concentrations in the Columbia River to
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nonhazardous levels. For example, monitoring of concentrationsin fish tissues may
provide the best tool for ng the status of dioxin in the river. Periodic monitoring
of concentrationsin fish will show whether TCDD is declining and whether bald eagles
will be adequatdly protected. A monitoring plan shall be developed and reviewed

the Service and other rdlevant agencies. A monitoring program to assure congstency
with the current TMDL god needs to be implemented in 1994.

3. During the next five years, collect new information and reeva uate the waste alocation
mode and modds used to caculate no effect levels and better define the dioxin load in
the Columbia River and potentid threats to bald eagles. The following information is
needed to reeval uate these models:

a Better define and possibly control loadings from other dioxin sources, such as
wood trestment facilities, municipa sawage trestment plants, Superfund Sites,
and agriculturd aress.

b. Reassess the margin of safety with new information gathered on dioxin sources
in the Columbia River Bagn.
C. Attempt to define the leve of dioxin contribution from background sources.

d. Better quantify dioxin concentrations and related parameters of importance
(e.g. organic carbon) in gppropriate components of the system for usein
derivetion of refined BAFs and BMFs,

e. Evauate the significance of other dioxin and furan congeners and other
organochlorine compounds on bald eagles and how these compounds affect the
setting of aTMDL just for TCDD.

4, Evauate the accumulation and effects of dioxin on Columbia River bad eagle
populations during 1994/95 and reassess these conditions in 1998 prior to re-initiation
of the consultation. Anindicator species, such as double-crested cormorants or
ospreys, should aso be monitored during both sampling periods, in case the stability of
the Columbia River eagle population does not permit sampling.

Theincidentd take statement included in this biologica opinion for bald eagles satisfies the requirements
of the Act. This statement does not condtitute authorization for take of listed migratory birds under the
Migratory Bird Treety Act, the Bald and Golden Eagle Protection Act, or any other Federal Statutes.

As more information becomes available on the Columbia River, the TMDL and the toxicity of TCDD,
the EPA should enter into discussions with the Service to reevauate the TMDL and determine what
would be a safe concentration for bald eagles and other sengitive species.

Disposition Statement/Reporting Requirements

The EPA or adesignated representative shal prepare a written report with dates, locations,
circumstances surrounding the taking and/or explanation of the causes of the taking. Written reports
should be directed to Field Supervisor, Attn: Endangered Species, U.S. Fish and Wildlife Service,
2600 S.E. 98th Avenue, Suite 100, Portland, Oregon 97266 (phone: 503-231-6179).

The Service isto be notified within three working days upon locating a dead, injured, or sick
endangered or threstened species specimen. Initia notification must be made to the nearest Fish and
Wildlife Service Law Enforcement Office. Notification must include the date, time, precise location of
the injured animd or carcass, and any other pertinent information. Care should be taken in handling
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sick or injured specimens to preserve biological materias in the best possible sate for later andysis of
cause of death. In conjunction with the care of sick or injured endangered species or preservation of
biological materids from a dead animal, the finder has the responghbility to ensure that evidence
associated with the specimen is not unnecessarily disturbed. Any bald eagle found dead or injured
should be turned into the U.S. Fish and Wildlife Service, Divison of Law Enforcement, Wilsonville
(503) 682-6131 or U.S. Fish and Wildlife Service, National Forensics Laboratory, Ashland, Oregon.

VIIl. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federa agenciesto utilize their authorities to further the purposes of
the Act by carrying out conservation programs for the benefit of endangered and threatened species,
The term "conservation recommendations’ is defined as suggestions from the Service regarding
discretionary measures (1) to minimize or avoid adverse effects of a proposed action on listed species
or critica habitat, (2) conduct studies and develop information, and (3) promote the recovery of listed
gpecies. The recommendations provided here relate only to the proposed action and do not necessarily
r?reﬁnt complete fulfillment of the agency's 7(a)(1) respongbilities. The Service recommends that the
following conservation measures be implemented to further the conservation of bald eegles dong the
Columbia River:

1 Strive towards dimination of dioxin discharges to the Columbia River Basin to comply
\t/)vith the god of the Clean Weater Act, which isto diminate discharges of toxic pollutants
y 1985.

2. Consider the short- and long-term effects of dioxin discharges on the entire Columbia
River ecosystem, not just one species.

3. Evduate other dioxin-like compounds because they will contribute to dioxin-like
toxicity. A TMDL based solely on one dioxin congener will not adequately protect or
restore the hedlth of the Columbia River sysem. All monitoring and reevauations of the
TMDL should congder other dioxin and furan congeners and PCBs, possbly using the
TEQs gpproach. It may be necessary to develop TMDLs for PCBs and other dioxin
and furan congeners.

4, Develop sediment criteriato improve monitoring abilities a specific dioxin sources.

5. Deveop better sampling and estimation techniques for the determination of the
bicavailable TCDD in water.

I X. CONCLUSIONS

This biologica opinion has been prepared specificaly to address the effects of implementing a TMDL
for TCDD by the EPA, to bad eagles within the Columbia River Recovery Zone. The Service
commends the EPA's efforts to establish and dlocate daily loads that limit discharge of toxic
compounds into the Columbia River System. Further, the Service appreciates past and continuing
cooperation and coordination displayed by the EPA in ass'stir;? with the gathering and andysis of
additiondl datato alow amore thorough evaluation of potentia impacts. While establishing discharge
limits for toxic compounds should limit adverse affects to fish and wildlife populations occurring within
the area, the persstence of TCDD and other organochlorine contaminants in the Columbia River
System may delay or preclude improvementsin sediment and water quality, even though
implementation resultsin reduced discharge.
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This concludes forma consultation on the action described in the Biological Assessment dated April 5,
1992. Reinitiation of forma consultation isrequired if: (1) the amount or extent of incidentd takeis
exceeded, as previoudy described, (2) the provisions and requirements under the Incidental Take
section are not implemented, (3) new Information revedls effects of the action that may affect listed
Species or critica habitat in amanner that was not consdered in this opinion, (4) commitments and time
lines described in the Project Description to offset and avoid project related impacts are not met or
adhered to, and/or (5) anew speciesislisted or critical habitat is designated that may be affected by

the action. If you have any questions regarding this opinion, please contact me, Carol Schuler, or Gary
Miller at (503) 231-6179.

Sincerdly,

Russell D. Peterson
State Supervisor
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