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DEPARTMENT OF ENERGY
Bonneville Power Administration

Finding of No Significant Inipact for
Lower Columbia River Terminal Fisheries Research Project

AGENCY: Bonneville Power Administration (BPA), Department of Energy (DOE).
ACTION: Finding of No Signiﬁcant Impact (FONSI) \ |
SUMMARY This notice announces BPA’s decision to fund the Oregon Department
of Fish and Wildlife (ODFW), the Washington Department of Fish and Wildlife '
(WDFW), and the Clatsop Economic Development Committee for the Lower
Columbia River Terminal Fisheries Research Project (Project). The Project will
continue“the testing of various species/stocks, rearing re_éimes, and harvest options
for terminal fisheries, as a means to incréase lower river sport and commercial
harvest of hatchery fish, while providing both gréatgr protection of weaker wild -
stocks and increasing the return of upriver salmon runs to potential Zone 6 Treaty
fisheries. ‘ \

The Project involves rialocating hatchery smolts to new, additionnl pen
locatlons in three bays/sloughs in the lower Columbia River along both the Oregon
and Washington sides. The sﬂ:es are Bhnd Slough and Tongue Point in Clatsop
County, Oregon, and Grays Bay/Deep River, Wah]nakum County, Washington. The
sinolts will be atclimated for various lengths of time in the net pens and released
from these sites.

. The Project will expand upon an existing terminal fisheries Iprojéct in Youngs
Bay, Oregon. The Project xnay be expanded to other sites in the future, denending
on the resnlts of this initial expansion. BPA has determined the project isnota - -

major Federal action significantly affecting the quality of the hnman environment,

within the meaning of the National Environmental Policy Act (NEPA) of 19689.
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Therefore, the preparation of an environmental impact stateﬁent is not required,
and BPA is 1ssu1ng this FON SI . (
ADDRESS: For copies of this FONSI, please call BPA’s toll-free document request
line:. 800-622-4520.

. FOR FURTHER 1NFORMATION , CONTACT: Kelly Kittel, Environmental Project
Manager, ECN, Bonneville Power Administration, P.O. Box 3621, Portland, Oregoo,
97208-3621, phone number 503-230-4960, fax number 503-236-5699.

Public Availability: 'Phis FONSI will be‘distﬁbuted to all pei'sons and
agencies known to be interested in or affected by the proposed action or
alternatives. | ' ‘
SUPPLEMENTARY INFORMATION' BPA is responsible for funding ;:neaeures :
consistent Wlth the Northwest Power Planmng Councll’s (Councﬂ) 1994 Columbia
River Basin Fish and Wildlife Program (Program) as amended. The goal of the
Program is to increase the average annual returns of adult anadromous fish

‘ (salmon and steelhead) to the Columbia River Basin by apprommately 2.5 million
fish. The Counoil recently amended _its Program, and two amendment measures
request the investigation of terininal fishing opportunities to reduce potential
mainstem harvest pressure on depressed salmon stocks. I‘ile need for this proposed-
action is based upon the Council’s language' recomrhending a study of “terminal
fishing opportunities to harvest abundant 'stocks‘ while mihimizirgg the incidental

¢

harvest of weak stocks.”

Beginning in 1993, BPA initiated the Project, a 10-year comprehenswe
program to investigate the feasibility of termlnal ﬁsherles in Youngs Bay and other
sites in' Oregon and Washington. Terminal fisheries are being explored as a means
to increase the sport and commercial harvest of hatchery fish, while providing

greater protection of weak wild salmon stocks. BPA prepared an Environmental

Assessment (EA) (DOE/BP-2024, April 1993) for the funding of the establishment of




net pens in Youngs Bay, Oregon, for coho rearing ar;d release. BfA also prepared a
Categorical Exclusion in May 1994, to perform research activities to identify and ,
evaluate potential sites for expansion of this program.

This Project is designed to continue research on terminal ﬁsl;eries in Youngs
Bay an’d at three additiohal terminal sites within the lower Columbia River. These
studies involve net pen culturing of various species or stocks (early coho and late
coho (Oncorhynchus kisutéh), Willamette spring chinook, Cowlitz spriné chinook,
Rogue River bright fall chinook, upriver bright fall chinook, and Tule fall chinook
(Oncorhynchus tshawytscha)) under varﬁhg management and rearing regimes. Net
p,en rearing regimes evaluated under this demonstration proje;:t include: (1) 2-week
net pen acclimation (all species); (2) overwint?er net pen rearing (coho and spring
chinook); and (3) full-term net pen rearing (fall chinook). Additional studies will
evaluate fish survival, rearing densities in net pens, stock release timing, stbck
composition in ter;r-linal fisheries, incidence and implications of any adult salmon

“straying”, continued water quality monitoring, and test fishing. For further

" discussion of the need for the project and a description of environmental effects,

plegse refer to the EA. ¢

This Project enables the participating entities to continue with their research
on terminal fisheries as a means to halt tﬁe decline in the salmon fishery and to
protect ;iepleted wild stocks from hgrvesting. The additional sites were selected
based on research Whicl.1 showed they had the lowest incidences of bycatch.

Consultation with the National Marine Fisheries Service (NMFS), the U.S. -

'Fish and Wildlife Service, the ODFW,- and the WDFW revealed no controversial or _

unusual environmental concerns. Assessment of the action did not reveal any
unknown or unique risks or ény highljr controversial effects. Resources which may

be potentially affected, as addressed in the EA, include water quality, biological




Tesources, fecreai;ion, and aesthetic résource:s. The impacts are exp’e'cted tobe
minor and/or temporary, and monitoring 'willv be implemented where necess}ary.;
Water quality could be affected from nutrients and suspended solids added to
. 1’;he water from uneaten fish food, waste products, and net cleaning. The fish food
and waste I;roducts are‘ndt expected to increase turbidity enough to exceed water
qualitj; standards and will be contl.'qlle;i by limiting the number of pens deployed
and the density of fish per pen. The natural flushing actions of these areas should
: a_lso minimize any opportunity for adverse effects. The net pens will be removed
from the water for cleaning if thére is a chance of exceeding the water quality
standards. V '

Biological resources in t;he form of n.ativé‘salm-on stocks may be impacted by
' competition for food and habitat when the smolts ai‘é released or when the adults
return, but there is little ‘conclusive evidenc\e to siiggest; that this is likely to 6ccur
due to limited interactions and timing'constraints. Benthic communities could be
affected by particulate organic inputs fron9 uneaten food and fish waste products
and by inorganic rr;aterial deposition. Monitoring and experience at Youngs Bay
have not detected any adverse effects due to natural ﬂushiﬁg. Monitoﬁng will
continue at Youngs Bay and will be ifnplementéd at the new sites.

Several species of non-anadromoﬁsvﬁsh and shéllﬁsh could be beneficially
affected due to increased habitat and cover for fish and increased food sources from
uneaten fish food, as well as a variety of species which attach to the submerged
portions of the net pens. These same species could be adversely affected if the net

péns are placed over impprtant’ habitat areas and smothered, but the;'e are no
known sensitive habitats in the proposed areaé, a;1d an}; impgcts would be
mitigated by natural flushing. |

NMFS has been consulted annually regarding potential impacts on listed

salmon stocks. NMFS’ annual biological opinions have found these actions would



not jeopardize any listed species. These annual consultations WillL continue
througho;lt the project’s eight-year time frame. Test ﬁshing and harvesting i)ose

| the only potential impact to other listed marine species, but no significant adverse

impacts ére anticipated due to past history and the small size and shape of some

species. The potential for disease transmission will be minimized by using known

salmon stocks ar_1d. through a comprehensive aisea;se detection and diagnosis

program. The lower fish densities in net pens as compared to hatchery settings

reduce thq opportunity for disease ogtbfeak and transmission. There is also a

concern abo’ut sfrayiﬁg, but an aggressive coded-wire tag ﬁrogram has indicated

that f;hi's has not been a probiem in theA past and is therefore unlikely to present a

problem in this research program. For the Rogue River fall chinook stock, all smolts

will be ventral fin clipped in addition to coded-wire tagging.

Water-dependent recreation and navigation could be impacted due to the
presence of net pens, but the sites have been chosen where there is a minimal
chance of disruption. Aesthetic resources could be affecte;d via minor alterations in
visual quality, odor, and noise, but all of these are considered negligible or not
significant. _ | |
-DETERMINATION: BPA determines that'; this ﬁroject is not a major Federal action
significantly affecting the quality of the human environment within the meaning of
NEPA, 42 U.S.C. 4321 et seq. Therefc;re_, an environmental impact statement will
not be prepared énd BPA is issuing this FONSI.

Issued in Portland, Oregon, on

/C/w s

OMOQ/S/\
| -




.

LOWER COLUMBIA RIVER

TERMINAL FISHERIES

RESEARCH PROJECT

Final
Environmental Assessment

*Joasayy Kouade Aue 10 JUSWUILACD SIIEIS Patlu()
Y3 jo ssoyr 103[J31 10 3)eys A[LIESSI9U Jou Op uleIay possaidxs sioyne jo suowuido pue
SMOIA U], "Joo1ay) Aouade Aue 10 JUIWUIA0D SRS PANU[) oY Aq Sunioar) o ‘uonEpuUSW
=Woo3r JULUIsSIOopus st A|dwi 10 9)MNSU0O AJIIESS03U J0U S0P SSIMIGYI0 10 ‘IDINjoRjNUB
“JIewopes; ‘oweu 3pel} £q 991A198 Jo ‘s53001d “3onpoad [B121WW0D S1ytoads ue o} urelaY 20UD
=193y “S1y311 paumo A[ayeaud sBurzur j0u pnom ssn )t JeY) SU9saIdal Jo ‘pasofosip ssaooxd
Jo0 ‘ponpoid ‘snjeredde ‘wonewniojur Aue Jo ssou[njasn 10 ‘ssousidjdwios ‘Kovinooe oy 1oy Aupiq
-1suodsa1 o Lyiqen) [e8ay Aue sownsse Jo ‘pandw 10 ssoidxs ‘Ajueizem Aue soyews ‘soafojdura
110y jo Aue Jou ‘josiayy AousBe AUB JOU JUIWIUIGAOD SILIS PAYIUN oY) JOYNON “JUSWILIAA0N)
S91E1S panuq) Ay Jo AousBe ue £q pasosuods ytom Jo Junosow ue se pazedaid seam prodal siyy

AANIVIDSIA

wo .

[~

g =

g 2

E\nﬁg
g8 =«
= . S
R g & R
Gy e &
- E&s
EL =%y
ggimo
= & a0
s& £QF
L QO e
AE 38 X
,,5'55 A

.gg

Dgc

[=]

_ R g

=

| April 1995

M2

STER

o

S

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

T T

T

N e Ty

P NS SN

PR - 3

1>







DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original
document.




TABLE OF CONTENTS

Page

TABLE OF CONTENTS oo sosesessssosssssssssssssi oottt i
List of Tables ....... Vi

List of Figures. eveereeerieeen vi
1.0 INTRODUCTION e e 1
1.1 P|rop65ed Action : ........... 1
1.2 Purpose and Nee'gl for Action...... . w1
1.3 Goals and Objectives 1

+ 2.0 BACKGROUND .. OO 3O AR AE DA XTI 7
2.1 Results of Previous Investigations .. 7
2.2 CEDC PEIMMULS ..vvvsvevssreessneeseserssssessssssssssssssessesessses s s e oo 13 -

22.1 Water Pollution CONrol PEIMNIL .....evveruecresserreessesessssmssasescassssecsessasscssssessssssesasssnss 13

222 Conditional Use PEIM .....ccecceeruaescionsucrisrmruesisursnsresssssssessessssessssnesssasssssassassssssnsas 15

2.2.3 Hydraulic Project Approval Permit .15

224 E;cempﬁon from the Shoreline Management Act of 1971 15

225 Department of the Army NationWide PErTHt .......o..revrsrsssrrererrores 15

3.0 PROPOSED ACTIONS INCLUDING ALTERNATIVES ‘ 17
3.1 Site Selection Criteria....... 17

3.2 Test Fisheries...... , W17

3.2.1 Tpngue Point, Oregon.... :,' .17

322 BHNA SI0UEH, OTEEOM wcorreonereeescneestosrssesssseessesesssssssessssssssssssessssssssssssssssssssesss 18

3.2.3 Grays Bay/Deep River, Washiﬁgton . 18

3.3 Alternative Sites Considered - .20

3.3.1 Clifton Channel, Oregon......... FER—— 20

332 Wallace Slough, Oregon 1

333 Steamboat Slough, Washington .. 22

334 Cathlamet Channel, Washington 23

B INO ACHON .rvvvvvvvsessesessenpesiesssssssssssssssssssssssecasss s s sssssssssssesssessssssssssssssssamssssssssssssoss 23

TABLE OF CONTENTS




Page .

40 AFFECTED ENVIRONMENT.......... , oo 25

4.1 Water Currents and Circulation ............ Cersstssstireeaest st sasea bt et s e te b e s aetseonessasraem st enseneararens 25
42 Water Quality. ; erermrenreneennanes . 25
4.3 Fish and Shellfish Resources reeseestessatensentssssnsenssasasansesasan .. 26
44 Lower Columbia Wild Coho Salmon Populations .. i 26
4.5 Other Lower Columbia Anadromous Fish Stocks : , .. 28
4.6 Biological Resources ...... ' ‘ . .28
4.7 Recreation .......... teoees ; . - 28
4.8 Aesthetics : . Lt . I 28
4.9 Threatened and Endangered Species and Spec1es : | .
of Special Concern. ; ivuvorees 29
4.9.1 Endangered and Threatened Species Catomsacssnsseeassnacasestassasinsassssessasressrensasantas 29
4.9.2. Species of Special Concern . ‘ ' ‘ .29
493 Critical Habitat ........... — ceeeeneee 30
50 POTENTIAL ENVIRONMENTAL EFFECIS ...... I 3|
51 Water Quality... . i e 31
52 Bi0l0gical RESOULCES w.ervrorrrsnrrrcreesrersmsssssssesesesesiessnesns e occenreceeercmeospeenememecrcercs 32
5.2.1 Competition with Native Salmonid Stocks : cerveneesnennnnnnen 32
522 Benthic Communities — .32
523 Non-Anadroreous Fish and Shellfish Resources’ 33
5.24 Endangered Si:ecies Act Li§ted Salmon Stocks and Other Species ............ccueucuee 34
5.2.5 Disease. ...... ‘ . 37
526 Stray Evaluation e ‘ , 37
53 Reereation : . reereenen 38
5.3.1 Water-Dependent Recreation . ceiest ; 38
532 Navigation ( - ' .38
54 Aesthetic Resources ‘ . 39
54.1 Visual Quality . xoox : ' .39
5.4.2 Noise eoromoncos : : 39
543 Odors .............. ‘ : : 40

iv : ' , | TERMINAL FISHERIES RESEARCH PROJECT EA




Page

40

55 Threatened and Endangered Wildlife
5.5.1 Birds and Mammals

40

.5.6 Ciritical Habitat eeeneanes

................. 41
41

5.7 Archeologxcal Historical, and Cultural Resources
5.8 Cumulatlve Effects .

41

59 Federal Consistency Reqmrements w1th States’ Coastal Zone Management Program........ 44

6.0 COMPLIANCE WITH ENVIRONMENTAL STATUTES .....occocooe... 45
70 AGENCIES AND ORGANIZATIONS CONSULTED .47
80 GLOSSARY AND ABBREVIATIONS . 49
9.0 LITERATURE CITED.. .51
APPENDIX A—SITE SELECTION CRITERA ....ooovvvoveooeseoormmessmmmmseesesesssmsssssssssssns 55
’
TABLE OF CONTENTS \Y




Page

LIST OF TABLES
Table . : . |
1  Releases of coho into Youngs Bay, 1977 t0 1993 .......................... 8
2 Releases of fall chinook into Youngs Bay, 1977 to 1993 e 9
3 Youngs Bay seasons and~landiﬂgs, 1979 t0 1993 ...... " y I 11
4  Ex-vessel value of the Youngs Bay gill-net catch and price pe;r pound, 1981.t0 1993 ............... 12
5 Adult chiﬂook stock composition in the Yoﬁngs Bay ﬁshery‘ catch, 1979 to 1993 .......ccoveuuene. 13;
* 6  Minimum run of adult coho entering Youngs Bay and maximum percentage
harvested in the Youngs Bay commercial fishery, 1979 to 1993 ) ... 14
7  River mile locations of candidate sights for terminal FISHETIES cerreere e eeeereeeeseseeseeseeeemmesmeeneennnees 18
8  Ranking of potential terminal fishery sites below Bonneville Dam .........cccc..occeccummecunnen. R 19
9  Areas sampled for gillnet test fisheries ’ eveeevestaeeeessesseeaesaasaess wreereenn 20
10 ‘ Net specifications for 1994 spring terminal test fishery, by site.............. S —— 21
11  Spring terminal test fishery harvest and Catch Per Unit Effort (CPUE), by area, 1994 .............. 22
12 Ph&siochemical data collected in Nov_ember 1994 at eight terminal fisheries sites ‘
on the lower Columbia River basin........cccceevevmrerrureninrecceccircnnsescnsensvnn - .27
13 Federally listed endéngered and threatened species and'candidat.e species
that might occur in the area of the proposed Youngs Bay fisheries project .......ccccceeeeeuee. .35
14  Value of full lower Columbia River terminal fisheries prégram implementafion ....................... 43
LIST OF FIGURES
Figures
1  Site location map..., : i .2

Net pen cycle.

2
3 Map of the Columbia River below McNary Dam showing areas open to commercial fishing ..... 5
4

Isometric illustration of a net pen ..: c : 10

~

Vi ' : TERMINAL FISHERIES RESEARCH PROJECT EA



1.0 INTRODUCTION

1.1 ProroseDp AcTION

The U.S. Department of Energy, Bonneville
Power Administration (BPA), is responsible for
funding measures consistent with the Northwest
Power Planning Council’s (Council’s) 1994
Columbia River Basin Fish and Wildlife Program
(Program), as amended. The goal of the Program
is to increase the average annual returns of adult
anadromous fish (salmon and steelhead) to the
Columbia River Basin by approximately 2.5
million fish.

Beginning in 1993, BPA initiated the Columbia
River Terminal Fis'heries Research Project
(Project), a 10-year compiehensive program.to
investigate the feasibility of terminal fisheries in
Youngs Bay and other sites in.Oregon and
Washington (BPA 1993). Terminal fisheries are
being explored as a means to increase the sport
and commercial harvest of hatchery fish while
providing greater pr'otection of weak wild salmon
stocks.

BPA proposes to fund actions designed to con-
tinue research on terminal fisheries in Youngs
Bay and at three proposed additional terminal
sites within the lower Columbia River: Tongue
Point Basin, Blind Slough, and Grays Bay/Deep
River (Figure 1). These studies might involve net
pen culturing of various species or stocks (early
coho and late coho [Oncorhynchus kisutch],
Willamette spring chinook, Cowlitz spring
chinook, Rogue River bright fall chinook, upriver
bright fall chinook, and Tule fall chinook
‘[Oncorhynchus tshawytscha]) under. varying
management and growout regirnes. All fish
culture regimes would be conducted under the
criteria and policies of the Integrated Hatchery
Operations Team. .

Net pen rearing regimes that would be evaluated
under this demonstration project include: (1) 2-
week net pen acclimation (all species); (2) over-

winter net pen rearing (coho and spring chinook);
and (3) full-term net pen rearing (fall chinook)
(Figure 2). Additional studies will evaluate fish

" survival, rearing densities in net pens, stock

release timing, stock composition in terminal
fisheries, incidence and implications of any adult
salmon ‘straying,” continued water quahty
momtormg, and test fishing.’ -

Youngs Bay nef pens could increase from 72 to

. 100. Between 5 to 30 net pens would be deployed

at Blind Slough and Grays Bay/Deep River.
Between 10 to 50 net pens would be deployed at
Tongue Point Basin. The actual number of pens
that would be deployed is a function of research
design, water quality, and other site-specific
environmental conditions, fiscal priorities, and
availability of hatchery fry. "

1.2 PURPOSE AND NéED FOR ACTION

The Council recently amended its Columbia River
Basin Fish and Wildlife Program in response to
the urgent need to protect, conserve, and rebuild
Snake River salmon stocks that have been listed
as endangered and threatened under the Endan-
gered Species Act'(ESA). Two program amend-

_ment measures request investigation of terminal

fishing opportunities to reduce potential mainstem
Columbia River harvest pressure on depressed
Columbia River Basin salmon stocks (Council
1994). The need for the proposed actions is based
upon the Council’s specific amendment language
recommending a study of “terminal fishing
opportunities to harvest abundant stocks while
minimizing the incidental harvest of weak

_ stocks.”

1.3 . GoaLs AND OBJECTIVES

The goal of the Project is to determine the
feasibility of creating or expanding terminal,

- known stock fisheries in-the Columbia River

Basin to allow harvest of strong anadromous

" INTRODUCTION
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salmonid stocks while providing greater protec-
tion to depressed fish stocks. This goal is to be
accomplished by addressing 12 deﬁned prOJect ,
objectives:

1. Survey and categorize potential terminal
fishing sites in the Columbia River Basin for
basic physical characteristics (low, medium,
and high).

2. Determine the capability of the medium and
high terminal fishing sites for rearing and
acclimating anadromous fish specxes in net
pens or other facxhtles

3. Determine the capacity of the medium and
high terminal fishing sites to allow manage-
able and economically competitive harvest of
returning fish.

4. For the medium- and high—terminal fishing
sites, determine the pogential for harvest of
non-targeted fish species.

5. Determine the generic costs and logistics of a
large-scale net pen rearing program (overwin-
ter rearing and short-term acclimation) and -

estimate the variables for each of the medium- .

and high-terminal fishing sites.

6. Describe the economic and social benefits of
a large-scale terminal fishery program com-
pared to a future condition without such a

program.

7. Evaluate the suitability of various anadromous
fish stocks for use in the medium- and high-
terminal fishing sites.

10.

11.

12.

Evaluate the effects.of a large-scale net pen

" rearing program (overwinter rearing and

short-term acclimation) for terminal fishing
on-hatchery production programs.

Determine potential environmental effects of
net pen rearing and terminal harvest on

. physical and biological variables (including

straying) for permits, ESA, and National
Envuonmental Policy Act (NEPA) processes.

Detenmne the effects on upriver fish runs,
escapements, and Zone 6 fisheries of shifting
various levels of historical Zone 1-to-5 ’
commercial fisheries to terminal sites (see -
Figure 3 for delineations of commercial .
fishery zones). :

Describe state legislative and regulatory
changes, and Federal ocean management
guidelines necessary to facilitate and support
a terminal fisheries program.

Evaluate the potential role of fisher and
processor financial contributions in maintain-
ing a terminal fishery program, including
options for cooperative associations.

The actions proposed in this environmental

assessment (EA) are designed to address the

t

objectives described above through various
planned or ongoing research, development, and
demonstration activities that would be conducted
during the remaining 8 years of the Project.

TerMINAL FisHERIES RESEARCH PROJECT EA
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2.0 BACKGROUND

2.1 ResuLts oF PrRevious
INVESTIGATIONS

Investigations of terminal fisheries in the lower
Columbia River began in the early 1970s with
releases of Mitchell Act hatchery coho salmon
smolts into Youngs Bay (Vreeland et al. 1975,
Vreeland and Wahle 1983). The Clatsop Eco- .
nomic Development Council’s (CEDC) first
hatchery and smolt rearing sites were land-based
facilities located on two tributaries of Youngs
Bay: Tucker Creek and the South Fork
Klaskanine River. These facilities consisted of
three earthen rearing ponds, egg incubation, and
early rearing facilities. Study results showed that
smolts imprinted to Youngs Bay and homed there
as returning adults with minimal straying. Coho
released in 1971 from earthen ponds into Youngs
Bay survived and contributed to ocean and in-

_river fisheries at a much higher rate than the
control fish released directly from the North Fork
Klaskanine River Hatchery

The CEDC facilities used a volitional smolt- -

‘release rearing program in which retaining screens
were removed and pond levels maintained at or
near full capacity to allow outmigration to occur

* when such activity was naturally triggered (Hill
and Olson 1989). These smolts augmented the
quantity of salmon produced by Oregon Depart-
ment of Fish and Wildlife’s (ODFW’s) North
Fork Klaskanine River Hatchery, which has
operated since the 1930s to enhance Youngs Bay
fish production.

In 1977, CEDC began a hatchery program of
rearing and releasing chinook, coho, and chum
salmon (O. keta) into Youngs Bay to augment the
terminal fishery. Total CEDC and ODFW
releases of salmon into Youngs Bay grew from
1.18 million coho smolts'in 1977 to 5.06 million
coho smolts in 1993 (Table 1). Fall chinook
releases peaked at 7.34 million in 1986 and .
declined to zero in 1993 (Table 2). Funding for
the terrninal fisheries project has come from
numerous sources, including ODFW, Youngs Bay

fishers and processors, BPA, Clatsop County,
Port of Astoria, National Coastal Resources
Research and Development Institute, and-the U.S.
Economic Development Administration.

In 1987, CEDC began a net pen rearing program
in Youngs Bay. This program was established to
expand rearing capacity, to augment production,
to improve local imprinting, and to enhance adult
salmon returns to Youngs Bay. The first experi-
mental net pens were deployed approximately .
800 meters (m) (0.5 mile [mi]) above the old
Youngs Bay Bridge near Tide Point. Eight pens
were initially deployed at this site. '

The design configuration of the net pen has
evolved through trial and error. Today, the
standard net pen uses a 6.1-m by 6.1-m (20-ft by

" 20-ft) inside dimension frame of plastic pipe

(33 centimeters (cm) [13 inches (in.)] in diam-
eter) filled with styrofoam for flotation. A
walkway of untreated lumber is secured to the
perimeter of the frame. Within the frame a 3.06-
m-deep (10-ft-deep) net is secured to confine the
smolts during the rearing period (Figure 4).
Fourteen plastic standpipes secure the perimeter
of the net, provide structural support, and mini-
mize water current deformation of the pen during
high-flow periods. The net pen rearing volume is

. about 975 cubic meters (m3) (3,400 cubic feet .
- [f3)).

BACKGROUND




TABLE 1 o
' Releases of coho into Youngs Bay, 1977 to 1993.V

Year of Numbers of Released (Millions) Year of
Release .CEDC¥ ODFW Total Adult Return
77 005 113 118 1978
1978 © 0.00 1.29 1.30 1979
1979 000 . 124 1.24 1980
1980 - 020 . 141 161 ° - 1981
1981 0.09 ‘ 2.49 2.58 1982 .
1982 0.30 149 1.79 ~ 1983
1983 0.32 2.18 2.50 1984
1984 030 244 274 1985
1985 030 . 2.76 3.06 - 1986
1986 0.40 S 193 233 1987
1987 0.30 1.67 1.97 . 1988
1988 0.20 ' 1.61 175 , 1989
1989 : 0.43 (0.15) 1.68 211 1990
1990 - 1.56(078) 139 2.95 1991
1991 2.93 (2.14) 126 - 419 L1992
1992 C 3.08 (2.42) 1.02 .4.10 ' 1993
1993 421 (347) 0.85 506 . 1994

1/ Source: ODFW 1994 . :

2/ Net pen releases are shown in parentheses and included in CEDC total.

‘When operating at full capacity, the CEDC
Project proposes to use 160 net pens capable of

producing up to 225,000 kilograms (kg) (496,000

pounds [Ib]) of salmon smolts. As of February
1995, 72 net pens have been constructed; more

than double the number of pens deployed in 1992.

Fall salmon harvests in Youngs Bay averaged
158,303 kg (349,000 Ib) from 1979 to 1993
(Table 3). The 1993 fall catch was 52,090 kg
(114,840 1b), including chinook and coho. Ex-
vessel value (dockside value) of the fishery
reached $1.54 million in 1988, but has dropped to
only $0.1 million in 1992 through 1993 (Table 4)

(ODFW 1994). This terminal fishery has recently
been extended into April and May" with returns of
experimental releases of spring chinook salmon.

Extensive sampling of the 1992 and 1993 Youngs
Bay spring fisheries has shown that the salmon
catches consist of 98 percent targeted hatchery
fish and less than 2 percent upriver fish (ODFW
1994). The fall fisheries harvest a wider range of
salmon stocks. All of the harvested coho prob-
ably originated from the hatchery as evidenced by
the lack of wild spawners in and around Youngs
Bay and because wild fish spawn two months later
than the hatchery fish (BPA, 1993). From 1980 to

TermINAL FisHERIES RESEARCH PROJECT EA




TABLE 2
Releases of fall chinook into Youngs Bay, 1977 to 1993.1/
Numbers of Released (Millions)
Year of - CEDC ODFW. Year of Return ¥
Release Tule Rogue Tule Total 3s 4s
1977 0.00 .000 - 17.19 7.19 1979 1980
1978 0.85 .000 429 5.14 1980 1981
1979 1.40 .000 5.57 6.97 1981 1982
\ .
1980 2.02 .000 3.55 5.57 1982 1983
1981 3.16 " :000 3.94 7.10 1983 1984
1982 2.74 .000 3.31 6.05 1984 1985
1983 248 050 3.51 " 6.04 1985 1986
1984 - 2.87 .013 4.08 6.96 1986 1987
1985 3.00 082 1.60 4.68 1987 1988
1986 3.01 251 -4.08 734 1988 1989
. 1987 1.34 020 3.76 5.12 1989 1990
1988 3.08 .080 3.76 6.92 1990 1991
1989 0.02 097 4,03. 4.15 1991 1992
1990 0.00 128 0.00 0.13 1992 1993
1991 -~ 0.00 .000 "0.00 0.00 — —
1992 0.00 056 0.00 0.06 1994 1995
1993 0.00 .000 © 0.00 0.00 — —
1/ Source: ODFW 1994 . .
2/ These fish are 3 years old and 4 years old, resﬁectively._

1992, fall chinook harvests in Youngs Bay
consisted of an average of 81 percent targeted
hatchery stocks; the remaining fish harvested were
wild stocks and lower Columbia River hatchery
fish (Table 5) (ODFW 1993).

Commercial harvest rates of hatchery coho
salmon returning to Youngs Bay have averaged’
87 percent of the minimum run (minimum run
based on total sport catch, hatchery returns, and
commercial harvest), while mainstem Columbia
River harvest rates of coho have averaged 37 per-
cent of the minimum run between 1979 and 1993.
(Table 6) (ODFW 1994). :

In 1987, CEDC reared and acclimated coho
salmon in net péns in Youngs Bay. Brood coho
released from net pens in 1988 contributed 41,250
fish to ocean and in-river fisheries (Hill 1992). -
These fish contributed to the fishery at a rate 2.8:1
over similar coho releases directly from hatcher-
ies. By 1993, the net pen program represented
about 69 percent of the total Youngs Bay salmon
releases. This improvement is thought to result

. from the lower population densities in net pens -

compared to hatchery rearing ponds or raceways,

* availability of “natural” prey organisms from

riverine production (which supplements pelleted

BACKGROUND
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TABLE 3

Youngs Bay seasons and landings, 1979 to 199

3_1/‘ ‘

-

aNnNoYvXovg

. Chinook Coho Chum White Sturgeon Green Sturgeon
Year Season Days Pounds Number Pounds Number - Pounds Number Pounds Number  Pounds Number
1979 Aug 22-Oct 31 70 28,358 1,585 190,321 22,542 65 . 5 463 20 0 0
1980 Aug 24-Oct 31 68 112,883 5,900 103,422 12,526 468 ©39 1,952 ) 70 412 16
1981¥  Augl7-Novi2 . 87 113,279 4,688 . 67,197 8,110 2,402 181 1,245 T 46 0 0.
19829 Aug16-Nov5 81 101,722 5,129 109,742 12,258 3,237 264 805 28 145 5
1983Y.  Aug22-Oct 18 57 66,002 3,553 23,484 3.550 60 5 470 17 18 |
1984 Aug 20-Nov 2 74 74,179 3,696 374,768 40,620 2212 177 563 21 87 3
1985 Aug19-Nov | 74 64,393 3,466 473,873 51,202 209 19 428 16 1S S
1986%  Aug10-Nov7 89 94,548 5,447 410,568 55,575 56 5 422 16 79 | 3
1987 Aug9-Nov 6 89 374241 22,186 109,725 16,113 37 4 232 8 0’ .0
1988 Aug 21-Oct 31 71 408,185 19,711 383,231 §1.221 577 57 377 12 26 1
1989 Aug 20-Oct 31 72 133,283 6,665 178,385 28,066 30 2 623 20 345 12
1990 Aug 19-Oct 31 73 62,917 3,226 147,027 . 27,596 262 21 212 8 127 4
1991 Aug 18-Oct 31 74 . 39,100 2,241 528,197 82,123 130 13 751 31 453 23
1992 Aug 16-Oct 31 76 23,419 1,553 93,264 19,552 - 382 46 927 31 17 - 6
1993 Aug 22-Oct 31 70 5,121 109,719 15,458 39 4 385 17 30 1

1/ Source: ODFW 1994

365

a/ Emergency extension of last week. Scheduled to close November 6.

b/ Emergency closure of fishery scheduled to close November 4,

¢/ Emergency extension of last week. Scheduled to close October 31.
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TABLE 4 .
Ex-vessel value of the Youngs Bay gill-net catch and price per pound, 1981 to 19931

Chinook Coho : Chum White Sturgeon Green Sturgeon

Total
Year Price Value Price Value Price Value Price - Value Price Value Value
1981 $0.58 - $65,557 $1.00 $67,298 $0.60 $1,429 - $1.00 $1,243 - $0 $135,527
1982 . 0.69 _ 66,808 0.87 95,012 0.54 1,744 0.98 792 $0.39 56 164,412
1983 . 0.73 47,936 1.03 24,092 053 32 1.10 515 0.28 5 72.580
1984 0.83 61,751 1.12 421,038 0.52 1,156 1.25 706 0.49 43 484,694 --
1985 0.88 56,735 0.96 454,594 0.46 96 1.44 ’ 616 0.52 59 512,100
1986 0.78 74,896 0.98 404,076 0.33 18 : 1.31 551 0.25 20 479,561
1987 1.13 422917 .61 . 176,108 .11 41 1.52 292 - .0 599,358
1988 1.69 689,589 2.22 852,222 0.68 - . 39) 1.65 . 622 ! 0.50 13 1,542,837
1989 -~ 0.58 77,145 0.81 - 144,273 0.37 it 1.80 1,124 - 0.65 224 222,771
1990 0.83 52,297 .11 162,868 0.59 154 ° 2.08 440 0.66 84 215,843
1991 0.63 24,818 . 0.80 421,094 0.35 45 , 1.87 - 1,401 - 075 341 447,699
1992 1.03 19,956 - 089 83,177 0.20 76 1.51 826 0.21 25 104,060
6 98,486

1993 0.78 4,215 - 0.84 92,246 0.64 - 25 1.24 477 0.20

R}

1/ Source: ODFW 1994

\




TABLE 5

Adult chmook stock composmon in the Youngs Bay fishery catch,

1979 to 1993.1/

Lower Lower Bonn. Rogue Mid- Non-
River River Pool Upriver River . Colum. Colum.
Year Hatchery Wild Hatchery -Bright Bright Bright Stock Total
1980 3,790 300 1,202 250 - 2 2 5546
1981 4,065 " 0 301 86 - 53 0 4,505
1982 4,162 0 0 169 - 0 114 4,445
1983 2,991 71 6 430 - 0 0. 3,498
1984 3,556 34 0 42 0 0 - 0 3,632
1985 2,422 0 0 0 999 0 0 3,42
1986 . 2,285 278 188 939 951 0 13 4,654
1987 - 16,616 757 . 0 3838 553 . 388 - 0 22,142 |
© 1988 13,676 557 0 2,191 929 2,252 4 19,609

1989 3,941 -0 1,057 545 125 946 0 6,614
-1990 2,758 0 25 198 84 V. 0 3,139
1991 1,627 0 0 20 179 177 140 2,143
1992 - 671 0 0 406 - 430 5 17~ 1,529
1993 .24 0 0 46 272 0 ' 0 342
1/ Source: ODFW 1994

diets), larger size at release, and enhanced preda-
tor avoidance abilities among released smolts.

Straying of coho reared in Youngs Bay net pens is
minor (Hirose 1992). From 1990 to 1991, returns
of 1988-brood coho showed only 7 tagged fish
recovered outside the terminal fishing (escape-
ment) area compared to 2,154 tagged fish sampled
in the fishery (BPA 1993).

The terminal fishery provides a protected coastal
site to harvest salmon that are not mixed with
mainstem Columbia River depressed salmon
stocks. In recent years, this fishery has become
more important and contributes significantly to
the Clatsop County local economy. Table 4
shows the commercial ex-vessel value (landed
dockside wholesale value of the catch) of gilinet

salmon landings in Youngs Bay from 1981 to
1993. The success of this terminal fishery pro-
gram is shared by the approximately 100 to 300
Oregon and Washington gillnet vessels that-
commercially harvest salmon in Youngs Bay on
an annual basis (Hill 1995).

2.2 CEDC Permits

2.2.1 Water Pollutlon control
Permit

The Youngs Bay net pen project has been operat-
ing under controls stipulated in an Oregon Depart-
ment of Environmental Quality (ODEQ) Water
Pollution Control Permit. The permit (ODEQ
Permit #101198) issued to the CEDC Fisheries
Project on June 7, 1989, allowed CEDC to

BACKGROUND
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TABLE 6 ,

Minimum run of adult coho entering Youngs Bay and maximum percentage

harvested in the Youngs Bay commercial fishery, 1979 to 1993.7

. ) Maximum
Sport Hatchery Commercial Minimum % Harvested in

Year Catch - Returns Catch Run Commercial Fishery
1979 222 5,487 22,542 28,251 80
1980 110 1,127 12,526 13,763 91
1981 66 916 8,110 . 9,092 89
1982 122 1,771 12,258 14,151 87
1983 46 1,489 3,550 5,085 70
1984 348 4,405 40,620 45373 90
1985 76 4172 - 51202 55,450 92
1986 361 19,809 55,575 75,745 73
1987 10 988 13,545 14,543 93
1988 40 3,143 49,807 52,990 94
1989 135 3,329 26,225 26,689 88
1990 44 2,106 18,539 " 20,689 90
1991 164 4,723 80,382 85269 - 94
1992 .33 2,874 15,845 18,752 85
1993 144 1,158 14,950 .16,252 92
1/ Source: ODFW 1994 /

annually rear up to 225,000 kg (496,000 Ibs) of
salmon smolts using net pen confinements in the
Youngs Bay estuary. ODEQ established monitor-
ing and reporting requirements to ensure that
water quality, bottom sediment, and benthic
community conditions are not significantly
affected and, if adverse effects are detected,
proper mitigation measures are enacted. Special
provisions included:

« Inspecting (using visual or core sample tech-=

niques) the area within the mixing zone on a
quarterly basis to determine if unused food or
fecal material has accumulated.

Conducting a benthic baseline survey, includ-
ing infauna sampling, prior to stocking in the
area where the net pens would be located.

Analysis and documentation during a winter
-and a summer prior to stocking the pens are
required. :

Conducting substrate infauna sampling,
analysis, and documentation each summer
following the benthic survey, until the ODEQ
determines that the activity is no longer
necessary.

Reporting requirements ’stipulat'e the following:'

* A sedimentation grid log, which establishes
fixed sampling stations would be maintained
and submitted to the ODEQ annually. The grid
log format would be approved in advance by
the ODEQ.

14 ' o
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¢ Benthic baseline survey results and subsequent

infauna sampling data would be submitted to
the ODEQ within 120 days following sam-
pling. Analysis of sampling, tabulation of data,
and interpretation of results is the responsibil-
ity of the permittee.

2.2,2 Conditional Use Permit

The CEDC Project operates under Conditional
Use Permit (CUP) No. 86-PC72 issued by Clatsop
County. This permit ensures that the project
complies with all necessary land use, public
access, water quality, navigation, visibility, and
other pertinent standards required by Clatsop
County. Other Washington and Oregon permits
may be required, together with authorizations
under the ESA.

2.2.3 Hydraulic Project Approval
' Permit

The WDFW issued a Hydraulic Project Approval '

Permit (No. 00-A0112-01) on March 27, 1995,
encompassing net pen installation and removal in
the Deep River channel.

N

' 2.2.4 Exemption from the

Shoreline Management Act
of 1971 )

The Wahkiakum County Planning Department
(Washington) has exempted the proposed project
(Exemption EX3-95, issued April 23, 1995) from.
the Shoreline Management Act of 1971 (Chapter
90.58 RCW). ’

2.2.5 Department of the Army
Nationwide Permit

Department of the Army coordination is underway
for a Nationwide Permit Verification under
Section 10 of the Rivers and Harbors Act of 1899
(33 U.S.C. 401 et seq.) for placement of structures
in navigable waters of the United States.

BACKGROUND
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3. 0 PROPOSED ACTIONS INCLUDING
ALTERNATIVES

3.1 SITE SELECTION c,Rl‘T"ERIA ,

Defining candidate net pen sites in addition to the
existing Youngs Bay site, was the first step in
expanding the terminal fishery research program.
A combination of historical data from previous
test and commercial fisheries, and meetings with
the Salmon for All (SFA) organization yielded

25 potential sites: 12 on the Washington side of
the lower Columbia River and 13 from the Oregon
_side (Table 7). Al of the candidate sites were

. found between river mile 5 (Baker Bay) and 135
(Wahkeena Pond). *The 25 sites were then indi-
vidually ranked according to rearing and harvest
potential. Each site was evaluated using 5 rearing
and 5 harvest criteria. For the evaluation, each
criterion received a rating of zero through 5
according to its level of potential, thus-allowing a
maximum rating of 50 for a site considered ideal.
Any site that received a zero rating in any crite-
rion was eliminated from further consideration.
These criteria are found in-Appendix A.

Table 8 lists the results of the site review includ-
ing a ranking of high, medium, or low priority-to
-indicate locations that should be given current or
future consideration. Nine sites, three on the

. Washington shore and six on the Oregon shore,
were.considered to have high priority, with an
overall ranking sufficient for immediate consider-
ation. These sites include Grays Bay/Deep River,
Steamboat Slough, Cathlamet Channel, Tongue
Point Basin, Svenson Island, Big Creek, Blind
Slough, Clifton Channel, and Wallace Slough.

3.2 Test FISHERIES

Following this ranking, gillnet test fisheries were
conducted in seven of the nine areas designated as
having highest terminal fishery potential. The
areas sampled were: Tongue Point Basin, Grays -
Bay/Deep River, Blind Slough, Steamboat
-Slough, Clifton Channel, Cathlamet Channel, and
Wallace Slough (see Table 9). Test fishing was .

conducted to assess the harvest pdtenfial in terms
of catch and timing of non-target fish stocks,
variation in gear typé, and fishing area bound-
aries. Particular interest focused on upriver
salmon stocks that might be affected. Gillnet
fishing was conducted from April 20 through June
2, 1994 with each site fished weekly for a total of
6 trips per site. One local gillnetter fished each
site for all 6 weeks, while a person from ODFW
or WDFW -observed and recorded data. Gener-

* ally, three drift locations were fished at each site

weekly in order to spread the effort geographi-
cally. Fishing was conducted during high and low
tides and during the daylight and dark.

The sampling effort was distributed between both
small (13- to 15-cm [5- to 6-in.]) and large (18- to
20-cm [7- to 8-in.]) mesh nets in order to deter-
mme occurrence of the larger spring chinook and
smalle: steelhead (Oncorhynchus mykiss). Gear
specifications are presented in Table 10. Data
were also collected on net specifications and

fathoms fished, set location, weather, water

temperature and turbidity, net layout and pickup
times, and catch of all fish species. Total catches
and catch per unit effort (CPUE) at each site are..
displayed in Table 11.

The results of the test fisheries showed that
Tongueé Point Basin, Blind Slough, and Grays
Bay/ Deep River had the lowest salmonid harvest
and CPUE (<4 fish or 0.3 fish per hour per 100
fathoms [fm] of net). As a result of the test

. fisheries and numerical ranking of sites, these

three sites constitute the preferred sites for further
research. Test result summaries conducted in the
spring of 1994 for these three sites are summa-
rized below.

3.2.1 Tongue Point Basin, Oregon

Fishing was conducted with a conventional floater
drift net. No chinook were caught, although one
live chinook was observed escaping. Three

"PROPOSED ACTIONS INCLUDING ALTERNATIVES
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TABLE 7 - .
River mile locations of candidate sights for terminal fisheries.V .
Washington River Mile " Oregon "+ River Mile ,
i}rays Bay oot 22 , Bakgr_iBay ..................................................... 5
Steamboat Slough .................... . 34 Skipanon Waterway ...... \ ................... 11
Elochoman RiVer ........cc........ 36 Youngs Bay Expansion ............ T 12
Cathlamet Channel ................... 40 ’ Tongue Point Basin ......c.cccccceceueevrneenennnns 18
Coal Creek Slough.............. o 56 * Svensén Island e perrseenesease s essaeiessarassanans 23
Fisher Island Slough ..... 60 Big Creek ............. } .. .................... LS 27
Cowlitz River 68 Blind Slough ................. rrereenennaneeas reeeeees 28

_ Carrolls Channel..........cc...onue 70 Clifton Channel ................ criennn 36
Martin SIough ....cceererreeeeensnnns 80 Coffee Pot Island.. . .43
Lewis Riv'er coeccac 87 Westport Slough....... : 44
Lake River ... .. 89 Wallace Island ..... raremsenenecgees .49
Camas Slough ....cceevevereencee. 120 Bradbury Slough .....c.cvreeeeeee 55

Wahkeena Pond ..o 135
1/ Source: ODFW 1994 '

steelhead were caught; all were hatchery summer -

run. Two of the three steelhead did not survive.
The white sturgeon (Acipenser transmontanus)
catch of 71 fish was also lower than anticipated.
Five shad (Alosa sapidissima) were also caught.

3.2.2 Blind Slough, Oregon

Fishing was restricted to heavy-leaded gear

. because of the bottom debris from log raft storage.

- Two sites were located within Blind Slough while
one site was at the Knappa dock approximately 80
km (0.5 mi) below the mouth of Blind Slough.
One chinook of lower river origin and 43 white
sturgeon were caught at the Knappa dock. No
steelhead were caught.

= B 2.3 Grays Bay/Deep Rlver,

Washlngton .

1

. Fishing was conducted with a large (18-cm

[7.25-in.]) or small (15-cm [6-in.]) mesh net at
three sites. The Deép River site was fished at
high tide (because of shallow entry for boats to
this site) with small mesh nets, . whereas the two
Grays Bay sites were fished at either high or low
tide with large mesh net. The lower Deep River
site was deep enough at high tide for gilinets, but

- sunken logs from old rafts makes this fishing

impossible. Although Grays Bay is mostly
shallow, it is deep enough to be fished. Future

test fishing will expand into new sites, with

smaller meshed gear, to better represent fish
abundance by species and size. During the fishery.

18
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TABLE 8

-

Ranking of p'btential terminal fishery sites below Bonneville Dam.

a Site chosen for further study

Notes: H = High priority sites
M = Medium priority sites
L = Low priority sites
< = Site conditions fail to meet one or
more rank criteria

: Rearing Criteria . Harvest Criteria Grand
Terminal Site 1 2 3 4 5 1 2 3 4 5 Total Rank
Washington , : :

Grays Bay¥ -3 3 3 3 2 2 2 3 3 3 27 H
Steamboat Slough? 3 3 2 2 3 3 3 2 3 2 26 H
Cathlamet Channel? 3 3 2 2 3 33 2 1 2 24 H
Coal Creek Slough 2 o 2 1 2 1 1 2 2 3 16 <M
Fisher Slough 2 1 "1 -1 1 1 1 0o 2 3 13 -<L
Cowlitz River 1 [ 13 1 ] 0 2 1 12 <L
Carrolls Channel 3 -2 1 0 1 2 2 1 1 1 14 <L
Martin Slough 2 2 2 0 1 2 2 0 2 2 15 <L
Lewis River 1 2 2 1 3 1.2 1 2 1 16 M
Lake River 1 2 2 2 2 1 1 1 2 1 15 L
Camas Slough "3 01 | 0 3 , 2 2 1 2 3 18 <M
" Oregon’ . : . :
Skipanon Waterway 1 1 3 2 3 0 "3 0 37 3 19 <M
Baker Bay = 1 2 0 0 1. 1 3 0 2 2 12 4
Tongue Point Basin? 3 3 3 3 2 32 1 2 2 . 24 H
Svensen Island 1 3 3 2 3 1 2 2 2 2 21 H
Big Creek 2 2 2 2 3 3 2 2 3 2 23 H
Blind Slough? 2 3 3.3 3 2 2 3 3 3 27 H
Clifton Channet? 302 2 3 2 3 2 2 3 2 24 H
Coffee Pot Island 1 2 1.0 1 1 0 2 3 1 12 <L
. Westport Slough 1 2 3 2 3 1 i, 0 3 3 19 <M
Wallace Island?¥ 3 2 2 3 3 2 2 2 3 2 24 H
Bradbury Slough 1 2 2 2 1 1 I 2 2 2 16 M

PROPOSED ACTIONS INCLUDING ALTERNATIVES
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TABLEO

Areas sampled for gillnet test fisheries.!/ .

1/ Source: ODFW 1994

Site State River Mile

" Tongue Point Basin Oreg‘on _ 1_18
Gr-ays Bay/Deep Ri.ver Washiqgton ) . 22
Blind SlQl.Igh Oregon =~ . . 27

. Steamboat 31ough Washington 34
Clifton Channel’ Oregon 36
‘Cathlamet Channel Washington - | ’ - 40
Wallace Slough Oregon o 49

1 chinook of lower river origin, 1 steelhead
(hatchery fish), 48 sturgeon, 2 shad, and 1 starry
flounder (Platichthys stellatus) were caught.

3.3 ALTERNATIVE SiTES CONSIDERED

Test fishery catches were considerably higher at
Clifton Channel, Oregon; Wallace Slough,
Oregon; Steamboat Slough, Washington; and
Cathlamet Channel, Washington than at the
preferred locations. However, these alternative
sites offer some advantages based on location and
logistics, and they also represent potential future

. sites for continued expansion of the net pen
research program. One or more of the alternatives -
described below could be substituted for the
preferred sites if unforeseen technical or logistical
problems arise precluding net pen deployment
and/or operations at one or more of the preferred
sites. One or more of the alternative sites could
be added to the net pen rearing project if contin-
ued data collection at the three preferred sites

" continues to show improved environmental and
economic conditions compared to status quo
hatchery and harvest programs.

3.3.1 Clifton Channel, Oregon |

The Clifton Channel site, an established fishing
drift, is located at the former Bumble Bee fish
cannery and is owned by Mr. A. Marincovich.
Test fishing was conducted using a 19-cm
(7.5-1n.) mesh diver gillnet during ebb tide and a

- 14-cm (5.5-in.) floater gillnet during high-and low

water slack currént periods. Sixteen chinook were
caught, including three of upriver origin. All but
one were caught in the large mesh gear. Three

“steethead were caught with small mesh gear. Of

the 412 white sturgeon, 383 were caught in the
first half of the program, and all except 15 were

. caught with large mesh nets. Seven shad were the

only other species caught. .

3.3.2 Wallaéé Slough, Oregon

, The Wallace Slough site is located at a small -

marina about 0.32 km (0.2 mi) inside of the
upstream confluence of Wallace Slough and the
mainstream of the Columbia River. This marina
is co-owned by G. Viuhkola and G. Poysky. ]
Fishing was conducted with floater gillnets of
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TABLE 10

Net spec:flcatlons for 1994 sprmg terminal test flshery, by site.

Site Net Type Mesh Size (in.)¥  Length (fm)¥  Net Details¥
Tongue Point . 1. Floater 512 200 14-17" deep
2. Floater 1 >250 18" deep
Deep River - 1.Floater .« 71/4 120 30" deep
2. Floater R 50 16" deep
Blind Slough B 1. Floater l 53/4 100 15" deep w/
. S ‘ heavy lead line
2. Floater ] 7172 100 15' deep w/
- heavy lead line
Steamboat Slough . 1. Floater 5 1/4 20 15" deep
712 40 30° deep
2. Floater, 5 200 - 24’ deep
3. Floater 8 100 22' deep
: 778 - 100 34’ deep - .
4. Floater ‘ 51/4 " 60 15" deep
Clifton Channel 1. Floater . 5518 100 60 meshes
‘ 2. Diver . 7172 190 - 60 meshes w/
: T 12" slacker
Cathlamet Channel 1. Floater 8 100 22' deep
77/8 100 34' deep
2. Floater L, 9 200 24' deep
Wallace Slough . 1.Floater 53/8 153 - 16 deep
150

2. Floater 7 1/4

Sourc;a: ODFW 1994

1/ To convert to centimeters, multiply inches by 2.540. .
2/ To conven to feet, multiply fathoms (fm) by 6.
3/ To convert to meters, multiply feet by 0.3048.

16’ deep

PROPOSED ACTIONS INCLUDING ALTERNATIVES
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TABLE 11

Spring terminal test fishery harvest and Catch Per Unit Effort (CPUE),

by area, 1994.V

Cl;inook : . White |
Area Lower Upper Total Steelhead - Sturgeon Shad
Area ~ Area
Harvest (in numbers) :
Tongue Point 0 0 0 3 71 5
Deep River 1 0 1 I 48 2
Blind Slough 1 -0 1 0 43 0
‘Steamboat Slough 5 0 5 _ 6 5 18
Clifton Channel 13 3 16 3 412 7
Cathlamet Channel . 17 1 .18 7 145 17
Wallace Slough 15 -1 16 1 , 1,100 13
Total : _ T 52 5 57 21 1,824 62
CPUE (Numbers/hour/100 fm) - - ' ‘
Tongue Point 00 . 0.0 . 0.0 0.1 33 0.2
Deep River 01 - 0.0 0.1 01 4.0 0.1
Blind Slough 0.1 0.0 0.1 0.0 -2.6 7 0.0
- Steamboat Slough 04 0.0 04 0.5 © 04 1.2

‘Clifton Channel 0.6 0.1 - 0.7 0.1 17.6 0.2
Cathlamet Channel - 0.7 0.1 0.8 0.3 6.5 0.7
Wallace Slough X 0.8 0.1 0.9 - 01 59.0 0.7
Total 04 . 00 04 02 139 05
1/ Source: ODFW 1994

large (18-cm [7.1-in.]) and ‘small (14-cm

[5.5-in.]) mesh web. No problems were encoun- -

tered on the Wallace Slough drift. Sixteen

_chinook salmon were caught, and 15 were lower.

river chinook. All but one were caught in the
first half of the test fishery. Only one steelhead

was caught. Of the 1,100 white sturgeon caught, '

582 were caught with a small mesh net during a

short period on April 21. Except for 13 shad, the.

remaining fish were caught in’ Wallace Slough.
Other fish species caught were 7 northem
squawfish and 2 carp.

‘ 3.3.3 Steamboat Slough,’

Washington

The Steamboat Slough site is located. -approxi-
mately 183 m (200 yd) upstream of the conﬂuence
of Skamokawa Creek and the Columbia River at’
Mr. D. Silverman’s dock in Steamboat Slough.
Test fishing sites of the Steamboat Slough area
included a drift within the slough, another at
Skamokawa, and two in the mainstem gap
between Steamboat and Elochoman sloughs.
Because of the variety of fishing conditions, a
number of floater nets were used. The size of the
nets ranged from 13 to 20 cm (5.1 to 7.9 in.). The
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Skamokawa and Steamboat drifts were fished
with short (60 fm) nets, while the gap drifts were
fished with 200-fm nets extending into the main
channel. Five chinook, of lower river origin were
caught; four were caught during the first half of
the test fishing. Six steelhead, 5 white sturgeon,
18 shad, and 1 northern squawfish were also

caught. All but one fish were caught in the small

mesh nets. Chinook salmon were caught fairly
evenly throughout the test period; steelhead were
all caught in daylight hours; and all sturgeon were
caught at night. ' ‘

'3.3.4 Cathlamet Channel,
Washington

" The Cathlamet Channel site is located approxi-.
mately 183 m (200 yd) downstream of the
Cathlamet-Puget Island Bridge at Mr. F.
. Johnson’s dock. Small floater gillnets with 13-cm
(5.1-in.) mesh were used; large floater gillnets had
‘100 fm of 20-cm (7.9-in.) and 100 fm of 20.3-cm
(7.9-in.) mesh web. Four drifts were fished: ‘one
drift just above the Cathlamet-Puget Island Bridge
and three evenly spaced along the downriver end
of Cathlamet Channel. A total of 18 chinook
" (1 upriver), 7 steelhead, 145 white sturgeon and
17 shad were caught. The majority of chinook
(16) and sturgeon (101) were caught in the large
~ net. Over the 6-week test period, more fishing -
was conducted during nighttime, although day and
night success was fairly equal for chinook and
sturgeon. Six of the seven steelhead were caught
during daytime. ~

3.4 No AcTtion

Under the no action alternative, BPA would not
provide funding and assistance for the expansion
of a known stock terminal salmon fishery research
project in the lower Columbia River. Moreover,
planned activities to transfer, rear; and release
additional smolts in 1995 and 1996 would likely
be terminated, and proposed new studies involv-
ing acclimation, overwinter rearing and full-term
rearing would cease. Revitalization programs ‘

-targeted at economically depressed urban and

rural communities along the lower Columbia

- River would have to focus on alternative funding

resources for economic development scenarios.
For example, the CEDC would likely continue the

- existing program in Youngs Bay. However, if all

net pen rearing and-terminal fisheries (including
the CEDC program) were discontinued, this
would likely result in the continued decline in the
salmon fishery and the further decline of a'tradi-
tion that is an integral part of the lifestyle along.
the lower Columbia River. Cessation of the
program would likely produce more mixed stock
harvesting, resulting in an increase in ESA-listed

.. salmon stocKs being caught by commercial and

recreational fishers. In addition, continued
demonstration of increased salmon survival ising

" net pen rearing would be limited, denying a cost-

effective means of achieving a portion of the
Northwest Power Planning Council’s goal of
doubling salmon runs in the Columbia River
Basin. ) ’

PROPOSED ACTIONS INCLUDING ALTERNATIVES
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4.0 AFFECTED ENVIRONMENT

4.1 WaTer CURRENTS AND
CIRCULATION

Oceanic processes and the regional climate
influence the physical attributes of the Columbia
River estuary. Strong ocean tides and a powerful
riverflow meet in the shallow narrow basin of the
estuary to produce turbulent and very rapid
currents. This highly energetic water circulation
strongly affects other important physical charac-
teristics of the estuary, such as salinity and
sediment distribution (Fox et al. 1984). The tide
moves the saline ocean water into the estuary, but
the strong ;'iverﬂow restricts the upriver extent of
the ocean water. The estuary can become com-
pletely freshwater during high riverflow seasons
when strong ebb tides flush all of the saline water
from the estuary.

Most sediments in the estuary are composed of -

"sand rather than silt. Sandy sediments are indica-
tive of strong turbulent currents, which tend to
flush out the silty sediments. Silty bottom sedi-
ments are largely restricted to the protected
embayments of the estuary. The sediments are
constantly shifting in response to the strong water

" flows. Sediment transport in the Columbia River
estuary involves the movement of sand waves
along the bottom and the movement of finer
sediment (very fine sand, silt, and clay) in suspen-
sion (suspended transport) (Fox et al. 1984).

Generally, the physical characteristics of the
Columbia River-estuary differ from those of most
other estuaries in the Pacific Northwest. River
discharge is much greater, salinities are much
lower, and the sediment is less stable. Because of
the large volume of riverflow into the Columbia -
River estuary, its ﬂushmg time is only about.1 to "
5 days.(Fox et al. 1984). This flushing time
contrasts with many other estuaries, in which
water may take weeks or months to reach the
ocean. :

4.2 Warer Quanity

Water quality could be degraded in the immediate
area of the net pens as organic matter and nutri-
ents are introduced during fish rearing activities.
High concentrations of ammonia, nitrates, phos-
phates, and reduced levels of dissolved oxygen are
known to adversely affect water quality. Adverse
effects on water quality because of Puget Sound
mariculture operations were most pronounced in
areas of extremely limited flushing or water
circulation (Weston 1986). Moreover, field
studies have demonstrated little or no changes in
water quality outside the floating culture structure
in well flushed areas (Gretchell 1988). In areas
with deeper water and faster currents, organic and
inorganic wastes tend to be more dispersed,
sediments remain oxidized, and invertebrate
organisms have plentiful food supphes (Gretchell

- 1988).

The three proposed sites for net pen rearing and
expansion in the lower Columbia River should
have flow and velocity characteristics that would
prevent degradation of water quality. The Tongue
Point Basinis affected primarily by tidal flushing
with minor freshwater inflow from the John Day

. River and the South Prairie Channel. Runoff from

Gnat Creek and tidal action dictate flow and
velocity characteristics in Blind Slough. Flushing
action would vary depending on rainfall during
the late fall through spring and it would be at its
lowest during the summer through early fall

. period. However, summer net pen rearing is not

proposed in this research project.

Water quality was monitored by the WDFW at the
proposed test and alternative sites by sampling
during 24-hour intervals every 1 to 2 weeks

" during spring (May to June) and fall (November)

1994. Water quality testing will continue in 1995.
Water was sampled with a Hydrolab H20 Multi-
parameter Water Quality Instrument. The instru-
ment measures turbidity, temperature, dissolved

AFFECTED ENVIRONMENT
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oxygen, pH, salinity, and nitrogen. Additionally,
researchers measured water velocity and depth
"during various tidal stages. Data results are listed
in Table 12. Only two data values seem to be
significant: the mean pH value of 5.49 at Blind
Slough, and the mean specific conductance of
6,401.41 micro Siemens/centimeter (LS/cm) at
Youngs Bay. All other values fall within expected
standards for clean freshwater ecosystems.

The abnormally low mean pH value for Blind
Slough might be attributable to the site’s location.
Blind Slough is the most inland site. Sampling
was performed at about the time when the leaves
fall in the autumn and flows were low. Tannic
acid in leaves is a possible source of the increased
acidity. The high mean specific conductance
reading at the Youngs Bay site is possibly due to
the estuarine water at this location.

4.3 FisH AND SHELLFISH RESOURCES

Chinook salmon, coho salmon, and white sturgeon
are the principal species caught by commercial
fishermen in the lower Columbia River. American
shad, Pacific herring, (Clupea harengus pallasi)
and eulachon (Thaleichthys pacificus)-also con-.
tribute to the commercial harvest. The principal
fish caught by recreational anglers include the
species mentioned above, as well as steethead
trout, sea-run cutthroat trout (Oncorhynchus
clarki), perch (Perca flavescens), starry flounder,
tomcod (Microgadus proximus), rockfish
(Sebastodes spp.) and lingcod (Ophiodon.
elongatus). '

The fish species of the Columbia River estuary are
classified as either marine or freshwater. Marine
species, such as Pacific herring and northern
anchovy (Engraulis mordax), spend much of their
life in the ocean, but use the estuary during parts
of their life cycles. Freshwater fish species, such
as peamouth (Mylocheilus caurinus) and large
scale sucker (Catostomus macrocheilus), move
into the estuary from the river.

Shellﬁsli resources in the project area support a
limited commercial and recreational fishery.
Target species include crayfish.

4.4 Lower CoLumsia WiLp CoHo
‘ . SALMON POPULATIONS

-Naturally spawning populations of coho salmon

were once abundant throughout the Columbia
River Basin and its tributaries. Historical natural
coho runs exceeded 600,000 fish annually

-. (Johnson et al. 1991). Two-thirds (over 400,000

fish) of the historical Columbia River coho
salmon production is thought to have originated

. in the lower Columbia River (defined as the

Columbia River and its tributaries below
Bonneville Dam [Mullan 1984]). By the late
1950s, once abundant natural lower Columbia
River coho runs were drastically reduced to less
than 6 percent of their estimated historical abun-
dance. A variety of factors contributed to the
decline in wild coho salmon populations, includ-
ing logging, poor watershed management prac-
tices, excessive fishery harvest practices, and loss
of spawning and rearing habitat (Johnson et al.
1991).

~ In response to this production decline, several

groups petitioned NMFES in 1990 to list lower
Columbia River coho salmon as a threatened or
endangered species and designate-critical habitat
for the species under the ESA. NMES recently
decided not to list lower Columbia River coho
under ESA, based upon the available scientific

- information regarding the status of the species
_ (Johnson et al. 1991). The NMFS decision was

based upon findings suggesting that lower
Columbia River coho stocks (1) are not reproduc-
tively isolated from other coastal populations in
Washington and Oregon; and (2) do not represent
an important component in the evolutionary

Evolutionary Significant Unit. Similarly, NMFS-
analyzed information on coho salmon habitat use,
life-history characteristics, and morphological
and genetic traits, but found only inconclusive
evidence to demonstrate that lower Columbia
River coho salmon are genetically distinct from

* other wild coho salmon populations. Thus, the
. hatchery-reared fish and any returning remnant

natural coho salmon are considered genetically
similar and are not defined as separate stocks
under ESA.

/

_ legacy of the species, defined by NMFS asan .
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TABLE 12

Physiochemical data collected in November 1994 at eight termmal fisheries
sntes on the lower Columbia River basin./ - -

Temp pH  SpCond DO  Turbidity Redox
O (Unit) (Sfem) (mgh) (NTU)  (mV)

Washington Sample Sites ' : ‘ .
Deep River 11/08/94 Mean 839 6.11 87.84 8.33 89.01 550.08

|  RiverMile22 - SD 038 036 8.09 0.35 28.18 27.08
Steamboat Slough 11/07/94 Mean 1006 687 < 11737 845  '80.69 571.98

. River Mile 34 SD. .0.11 003 - 124 0.13 31.48 9.49
Cathlamet Channel 11/03/94 Mean 10.48 677 10404 - 733 19.66 436.75

River Mile 40 SD. 023 | 002 . 201 - 0.54 1.58 6.95

Oregon Sample” Sites . ‘
Young's Bay 11/09/94 Mean 86 72- 6401.14 - 8.7 55.61 49578

. River Mile 12 SD. " 0. 35 . 023 - 1962.09 0.22 9.31 26.41
Blind Slough 11/14/94 =~ - Mean 717" 5.49 59.85 86 . 29.15 - 50635
Rivér Mile 27 ' SD. 0.14 0.06 391 0.18 649 25.72
Clifton Channel 11/15/94 Mean  9.46 6.98 1373 8.8 , 2263 48736
River Mile 36 S.h.- 032 0.22 11.1 017 1943 16.72
Tongue Point 11/17/94 - Mean 84 728 o 389.18 75 52.58 528.63
River Mile 18 SD. 017 006 . 14241 041", 8.56 66:8
Wallace Slough 11/ 1’6/94 Mean 9.25 7.19 147.04 9.08 42.67 523.88

'River Mile 49 ‘ SD. 0.12 0.03 1.46 0.14 - 7.52 12.11

1/ Source: Kaufman 1994 °

Notes: DO =dissolved oxygen :
Redox = reduction-oxidation potential
mV = millivolts
SpCond = specific conductance
US/cm = micro Siemens per centimeter
SD.= standard deviation
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ODFW has determined that wild populations of
coho salmon may be in very low abundance and
identified several lower Columbia River tributar-

“ies as suspected locations where naturally breed-
ing remnant populations might exist. However,
the results of spawning ground surveys conducted
by ODFW during the fall and winter 1990-to-
1991 and 1991-t0-1992 spawning seasons indi-
cated that no distinct breeding-populations of coho
salmon exist. These surveys observed coho
salmon in only one creek, Hartill Creek. During
the 1990 to 1991 spawning season, the count.
peaked at 8 adults and 10 jacks (early maturing
male fish). During the 1991 to 1992 spawning
season, 2 adults and 2 jacks were counted (BPA
1993). However, these fish are regarded as
hatchery strays. ODFW failed to observe other
naturally spawning fish after mid-December in
any of the test years.

4.5 OTHER Lower CoLumBiA
Anabromous FisH Stocks

ODFW has conducted one survey in recent years
to assess the spawning success of wild chum
salmon populations returning to lower Columbia
River tributaries. A wild fish spawning survey
was completed in 8 Youngs Bay stréams and 11
lower Columbia River tributaries in 1991. ODFW

. (1992) observed only two chum salmon spawning
in the South Fork Klaskanine River.

Other remnant naturally spawning populations of
steelhead (anadromous rainbow trout) and cut-
throat trout are known to occur in lower Columbia
River tributaries. Trotter (1989) found evidence
that competition between cdastal cutthroat trout

_ (O. clarki) populations and coho salmon exists in
some rivers. Coho salmon often spawn in the
immediate vicinity of the off-channel pools and .
riffles commonly used by cutthroat trout during
the spawning and rearing stages. Coho salmon .
may be dominant in some situations, and force
young cutthroat trout out of their preferred -
habitats (i.e., low-velocity margins, backwaters,
and side channels) into mainstream riffle areas
where survival rates might decrease. However,
Johnston (1981) suggested that these interactions
might actually be minimized because cutthroat
trout prefer small tributaries for spawning and,

therefore, are spatially isolated from salmon
nurseries. Salmon nurseries are usually. found
immediately downstream from cutthroat, trout
nursery zones.

4.6 Biorocicat. RESOURCES

The biological resources of the Columbia River

" Basin are diverse. Regional bio-diversity and

species abundance are reflected in the habitat
diversity associated with the lower Columbia-
River. Coastal intertidal mudflat, salt marshes,
and estuarine habitats dominate the river’s tidally
influenced lower reaches. These habitats are host
to a variety of migratory and non-migratory bird

" . and water fowl species, and a diversity of marine,

estuarine, and terrestrial flora and fauna.

Above Tongue Point, riverine conditions (inclu-
sive of aquatic, riparian, fresh-water marsh and
swamp, and floodplain habitats) are dominant.
These habitats frequently intermix with farming

~ and rural agricultural operations, often providing a
_ favorable mix of habitats,.food resources, and

open space for native species such as deer, elk,

. fox, coyote, bald eagle, and Canada goose.

The Lewis and Clark National Wildlife Refuge
provides a regionally important protected area
hosting a diversity of aquatic, wetland, and
'riparian species.

4.7 RECREATION

- Recreational pursuits on the lower Columbia

River are diverse and include both water- and
non-water dependent activities. Sailing, fishing,
jet skiing, water skiing, boating, and swimming |
constitute the primary water-dependent activities.
Sightseeing, bird and wildlife watching, hunting,
camping, trail biking, walking and jogging are the

" principal non-water dependent activities practiced

.along the river basin and in adjacent upland areas.

4.8 Aesmeflcé

The lower Columbia River is an aesthetically rich

.area dominated by expansive viewplanes, a mix of

aquatic, wetland, and uplangl habitats, stands of
secondary forests, and agricultural activities
associated with the river’s fertile floodplain. The
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unspoiled Lewis and Clark Federal Wildlife - .
Refuge, home to a diversity of migratory
waterbirds and mammalian fauna, contrasts with a
mix of urban (Astoria, Oregon), maritime, and
rural turn-of-the century towns and hamlets

located along the Oregon and Washington sides of ‘

. the Columbia River.

4.9 THREATENED AND ENDANGERED
SPECIES AND SPECIES OF
SPECIAL CONCERN

The wildlife habitats within the general vicinity of
the proposed project sites include tidal flats,
marshes, swamps, upland habitats, and agricul-
tural lands. Many species listed by the U.S. Fish
and Wildlife Service (USFWS) or identified by
the Washington Department of Fish and Wildlife
(WDFW) and/or Oregon Department of Fish and
Wildlife (ODFW) as having special status occur
or potentially occur in these areas. Terrestrial
habitats would not be affected because the pro-.

posed net pen installations use existing infrastruc- ~

ture such as roads, piers, and docks; therefore, no

significant equipment mobilization or on-site
construction is expected. Only aquatic or aquatic
feeders could be potentially affected.

4.9.1 Endangered and Threatened
Species

Three federally listed endangered salmon stocks
transit through the lower Columbia River: Snake
River sockeye, Snake River spring/summer
chinook, and Snake River fall chinook salmon.
The Snake River sockeye salmon was listed as
endangered on November 20, 1991. The chinook
salmon were officially listed by NMFS as endan-
gered on August 18, 1994. Three bird, two"
mamrmal, one plant, and one butterfly species
listed as federally threatened or endangered occur
or potentially occur within the lower Columbia
-River Basin. These species include the brown
pelican (Pelecanus occidentalis), bald eagle
(Haliaeetus leucocephalus), peregrine falcon
(Falco peregrinus), Columbian white-tailed deer
(Odocoileus virginianus leucurus), Steller sea lion
(Eumetopias jubatus), Howellia (Howellia

aquatalis), a:nd the Oregon silverspot butterfly
(Speyeria zerene hippolyta).

Howellia (water Howellia) is an emergent aquatic
plant that was listed as threatened in 1994.
Although once occurring in wetlands through-

out the Pacific Northwest, it is currently known to
be distributed near Spokane, Washington and
Swan Valley, Montana (U.S. Department of
Agriculture 1994). Small remnant populations
could still occur within former river oxbows along
the lower Columbia River. The Oregon silverspot
butterfly is a threatenied species with a historical
distribution near Astoria, Oregon.

. The green sturgeon (Acipenser medirostris), river

lamprey (Lampetra ayresi), and the Pacific
lamprey are candidate species that occur in
declining numbers throughout the lower Columbia
River. The green sturgeon currently supports a_
very limited commercial fishery. There is no
commercial fishery for lampreys, and Tribal

_ leaders have expressed alarm in recent years over

declining populations of river lampreys within the

. Snake River system.

4.9.2 Species of Special Concern

Several species that have been identified as
candidate federal endangered or threatened
species or are defined “species of special concern™
within Oregon and/or Washington might occur in
the lower Columbia River Basin.

Several mollusks of special concern could poten-
tially occur within the project area. These include -
the Newcomb’s littorine snail (Algamorda
newcombiana), California floater (Anodonta
californiensis), giant Columbia River limpet

(F zsherola nuttalli), and the great Columbia River

spire snail (Fluminicola columbiana).

The Oregon Natural Heritage Program lists two
species, the Willamette floater (Anodonta
wahlametensis) and the rotund physa (Physella
columbian), as species of special concern.

Nine species (7 birds and 2 marine mammals) of
special concern that prey on fish potentially occur
in the general project area. Thé birds include the
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horned grebe (Podiceps auritus), red-necked
grebe (Podiceps grisegena), western grebe
(Aechmophorus occidentalis), Clatk’s grebe
(Aechmophorus clarkii), Brandt’s cormorant
(Phalacrocorax penicillatus), osprey (Pandion
haliaetus), and the Caspian tern (Sterna caspia).
The two mammal species are the California sea
lion (Zalophus californianus) and the harbor seal
(Phoca ' vitulina).

Although these species are listed as candidates for
federal listing or species of special concern, their
.current status does not warrant protection under
the ESA. :

4.9.3 Critical Habitat

'The entire Columbia River is a designa\‘ted ESA

critical habitat for the Snake River sockeye -
spring/summer ¢hinook, and fall chinook salmon.
‘The Oregon silverspot butterfly has an ESA-
designated critical habitat located near Astoria,

"Oregon.
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5.0 POTENTIAL ENVIRONMENTAL
EFFECTS

5.1 Warter QuALITY

Salmonid rearing requires high water quality but
also has the capacity to adversely influence water
quality. The culture of salmonids requires oxy-
gen-rich water. However, fish culture introduces
nutrients and suspended solids to the water (from,
uneaten fish food and waste products). These
nutrients and suspended solids can alter existing
water quality conditions. Fish rearing in net pens
could directly or indirectly affect several water
quality variables such as turbidity, pH, fecal
coliforms, nutrients, and dissolved oxygen.

During net pen cleaning and maintenance activi-
ties, turbidity could increase beneath-and
downcurrent of the rearing area. The degree of
turbidity increase would depend on the amount of
material washed from submerged structures. The
amount of material would depend on the settle-
ment and growth rates of biofouling organisms on
submerged structures and on how often the nets
were cleaned. Cleaning severely fouled nets
could increase turbidity by more than 5 nephelom-
etric turbidity units (NTU) over ambient condi-
tions (a level of 5 NTUs is considered low, with
little effect on ambient turbidity). If water quality
monitoring indicates that the applicable water
quality standard for turbidity (or other standards)
might be exceeded as a result of net cleaning or-
‘maintenance operations, all subsequent cleaning
and maintenance activities would be conducted
after relocation of fish and transportation of the
net to the North Fork Klaskanine River Hatchery,
or other sites where water quality would not be
degraded.

Uneaten fish food and waste products might also -
increase turbidity, but to a much lesser degree
than net cleaning. It is unlikely that food and
wastes would increase turbidity enough to exceed
water quality standards. Higher turbidity levels
would not adversely affect aquatic organisms, but
would reduce water clarity in the vicinity of the
pens.

- Fish waste products include carbon dioxide and

ammonia passed through the gills, feces, and uric
acid (Lagler et al. 1962). Because carbon dioxide
is a weak acid and ammonia is a weak base, the
net pH effect of excretion through the gills would
be neutralized. In addition, because of tidal and
riverine dilution and the natural buffering capacity
of the water, fish waste products would not
measurably change pH underneath or down
current of the rearing pens. The lower than
expected baseline pH reading at Blind Slough
could, however, limit the number of net pens :
deployed at this site and the density of fish in each
pen. '

Fecal coliform bacteria are produced in the
intestines of warm-blooded animals and are a
relative measure of sanitary quality (APHA 1985).
Fecal coliform levels could indirectly increase
near the net pens from increased bird and mammal
activity. For example, heron's have been attracted
to the existing Youngs Bay net pens because of
the food source (salmon smolts), and they can be
observed-on and near the rearing pens in the
evening.

Net pen rearing also releases nutrients into the
water from fish waste products and from uneaten
fish food. The primary nutrients of interest are

_ nitrogen and phosphorus. Under conditions of

limited water circulation, these nutrients have the
potential to cause excessive phytoplankton
growth. Phytoplankton blooms might increase
dissolved oxygen levels through photosynthesis
during the day, and decrease oxygen levels by
respiration during the night. However, the lower
Columbia River is subject to both tidal and
riverine flushing, which should minimize any
opportunity for development of a phytoplankton
bloom that could prove deleterious to.cultured fish
or natural aquatic fauna. The water quality
monitoring program at the Youngs Bay facility
has not detected any increase in phytoplankton
levels over seasonal baseline conditions.
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Ammonia in the un- -ionized form (NHs) is toxic
to fish at hlgh concentrations, depending on water
temperature and pH (Trussel 1972, EPA 1986).
Salmonids are more sensitive to the effects of
ammonia toxicity than most invertebrates.
Although exposure to low concentrations of
ammonia might not produce lethal effects, if

* concentrations are sufficiently high, ammonia can
cause chronic adverse effects, including reduced
vigor, growth, and disease resistance (Burrows
1972). Although slight increases in dissolved
nitrogen (including ammonia) are expected in the
immediate vicinity of the net pens, tidal and
riverine flushing are expected to dilute any such
pollutants so that ammonia levels remain well
below harmful concentrations.

Dissolved oxygen concentrations could be low-
ered slightly in the immediate vicinity of the -
rearing pens during low river or tidal flow because
of fish consumption and microbial decomposition

" of fish wastes and excess food. Most of the

" microbial deconiposition would be associated
with organic materials that settle to the bottom

_ (Institute of Aquaculture 1988). Thus, oxygen
levels could decrease to some degree as a result of
smiolt respiration in the pens and microbial
decomposition of benthic organic materials
beneath the pens. Any decrease in dissolved
oxygen concentrations would be minor and would
depend on the water exchange rate, fish density,
net cleaning-schedule, and feeding rates: °

None of the activities associated with the rearing
and feeding of juvenile salmon are expected to
significantly affect dissolved oxygen concentra-
tions at the existing or proposed net pen sites.

5.2 BioLocicaL RESOURCES

5.2.1 Competition with Native
Salmonid Stocks

Although there are differences in the time of
spawning and location of spawning and rearing
habitats between pen-reared salmon, upriver
salmon, wild steelhead, and sea-run cutthroat

populations, some degree of interspecies and/or
intraspecies competition for food and habitat
might occur'when smolts are released or when
adults (strays) return to non-terminal areas.
However, geographic differences in the location
and time of spawning and rearing between
cultured and wild salmonid stocks generally
mitigate potential negative interactions (Trotter
1989, Johnston 1981).

" - The proposed expansion of the lo;)ver Columbia

River terininal fisheries research program would
provide additional information to contribute to an

_ ‘understanding of interspecies and intraspecies

competition between anadromous and non-
anadromous stocks in the lower Columbia River

_ and northeast Pacific Ocean. The research will '

continue to fully examirie potential straying and
whether any straying adults successfully spawn
and compete with natural spawners.

According to the Columbia River Basin Fish and
‘Wildlife Program, BPA will initiate funding in
1995 of a more comprehenswe basin carrying
capacity study to, in part, gather additional |
information on competition. Prior to the initiation
of that study, BPA and others are completing a
comprehensive environmental analysis of the

- hatchery program in the entire Columbia River

Basin. The analysis will examine existing infor-
matlon on hatchery/wxld fish interactions.

Until additional information is available, thete is
little conclusive evidence to suggest that
interspecies or intraspecies competition is likely to
occur between pen-reared and naturally produced '
salmonid stocks (Lichatowich 1993). Whatever
interactions may be occurring between hatchery
fish and naturally produced fish, they are most
likely reduced by the proposed research program

* because hatchery fish used in net pen research are

separated from naturally produced fish in time and
space by transferring them from upstream hatcher-
ies to lower river terminal sites.

5.2.2 Benthic communitiefs

Salmon rearing operations could affect benthic

~ (bottom dwelling) communities in three ways:

particulate organic inputs from uneaten food and

’

{
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fish waste products, inorganic sediment deposi-
tion; and organic matter contributed by biofouling
organisms during pen cleaning and maintenance
activities. The organic material originating from
these sources has the potential to affect the
chemical composition of bottom sediments and
the organisms on (epibenthos) and within the
bottom sediment (infauna) (Pearson and
Rosenberg 1978). ‘

Organic sediments could affect benthic organisms
(benthos) by two mechanisms. One is the physi-
cal effect of the continual deposition of organic or
inorganic particles. At low deposition rates,
organic matter might provide an additional food

" source for certain benthic organisms. At high _
deposition rates, particulate matter might clog the -
filtering apparatus of filter-feeding organisms. At
very high rates, benthic organisms might be
buried. Monitoring at Youngs Bay has not

detected any adverse effects on benthic communi- »

ties, suggesting that adverse effects on bénthic
organisms are unlikely at the expansion sites.

Second is the deposition of organic material from
fish rearing facilities. These deposits could
reduce dissolved oxygen levels by increasing the
demand for oxygen, and by decreasing both’
diffusion and water flow within bottom sediments.
As increasing amounts of fine sediment accumu-
late, the depth to which oxygen penetrates can
also be reduced, and the underlying sediment

layers might become anoxic and unable to support

infaunal (burrowing) organisms. Similarly, in
areas with poor circulation, oxygen demand by
anoxic sedimentary materials could potentially
reduce the dissolved oxygen level in the overlying
water column. However, because a buildup of
‘organic or inorganic materials has not been
detected at the existing Youngs Bay net pen site, it
is unlikely to constitute a problem at other loca-
tions that, like Youngs Bay, are well flushed.

Net pen rearing operations are unlikely to
adversely affect existing benthic communities at -
Tongue Point, Blind Slough, or Grays Bay/Deep
River because the twice daily tidal flushing and/or
riverine water flows dilute and disperse organic

and inorganic materials over a wide area. Simi-
larly, expanded net pen rearing at Youngs Bay is

- unlikely to adversely affect benthic communities

because of strong tidal flushing associated with
the site’s location near the mouth of the Columbia
River.

5.2.3 Non-Anadromous Fish and
Shellfish Resources

Several species of non-anadromous (resident) fish
and shellfish are found in the vicinity of Youngs
Bay and the three proposed expansion sites. The
net pens could beneficially affect these popula-
tions in several ways. The net pen structure can
provide increased habitat and cover for fish,
thereby increasing fish diversity and abundance in
the vicinity of the net pens. Resident fish could
feed on the uneaten pelleted food. In addition, the
submerged portions of the net pens would provide
surface areas that algae, invertebrates, and other
biofouling organisms would attach to, and resi-
dent species are likely to use them as food
sources. These additional food sources might
increase the abundance of certain species in the
area of the net pens.

On the-other hand, fish and shellfish resources
could be adversely affected if organic and inor-
ganic sediments originating from fish rearing are
deposited over important habitat areas. For
example, Parametrix Inc. (1990) determined that
commercial fish farms located over shallow water
clam or geoduck beds could deplete oxygen levels
and kill shellfish within the deposition zone.
Similarly, if sedimentation were to occur over
important fish or invertebrate spawning areas,
eggs or larvae Could be smothered and species
abundance could be adversely affected.

The proposed e:gpénded net pen operations are not
located over any known sensitive habitats that
resident fish or shellfish use, and all sites demon-
strate either tidal and/or riverine flushing. -Thus,
the proposed actions are not expected to adversely
affect resident fish and shellfish populations in the
lower Columbia River.
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5.2.4 Endangered Species Act
Listed Salmon Stocks and
Other Species .

The earlier Youngs Bay releases and their poten-
tial impacts on the critical habitat of listed Snake
River stocks was assessed in National Marine
Fisheries Services’ (NMFS) Biological Opinion
released on April 2, 1993. NMEFS concluded that
operation of BPA-funded hatcheries, including the
release of Youngs Bay net pen reared coho
smolts, is not likely to jeopardize the continued
existence of endangered Snake River salmon
species. The NMFS Biological Opinion evaluated
the effects of Mitchell Act coho salmon releases
in the lower Columbia River migration corridor
and included potential impacts from competition
for food and space in both estuarine and ocean
environments.

Additional impacts on listed species-could occur
as a direct result of the incidental take of listed
species at Youngs Bay and at the proposed |
terminal-fishery research sites. As in earlier

test fisheries, NMFS will issue a Biological
Assessment and Biological Opinion on the adult
harvest-related impacts of the expanded fishery’
. on listed Snake River salmon species.

. Test fishing at terminal sites was approved in the
NMEFS Biological Opinion for the 1994 winter
gillnet fishery. The contractors (ODFW. and
WDFW) have included results from these poten-
tial catches in their Biological Assessments
submitted to NMFS. If catch becomes excessive
on non-target species, particularly upriver salmon-
stocks (Snake River sockeye, spring/summer and
fall chinook).listed under ESA, test fishing would
be modified or halted immediately.

The proposed expansion of terminal fisheries in
the lower Columbia River is consistent with the
Proposed Recovery Plan for Snake River Salmon
(U.S. Department of Commerce 1995). One of
the Biological Objectives (Section 3.4) identified
in the Plan is to “protect all listed species through
development of alternative harvest methods,”
through improvements in the productivity of ESA-
listed stocks, to gain access to viable, non-listed

stocks, and to reduce mixed-stock fisheries to

- protect listed stocks. The proposed project is .

consistent with this objective. Moreover,
Subobjective 3.4.b, “opportunities to increase
terminal area fisheries,” specifically recommends

" terminal fisheries as a method to reduce impacts

on depressed ESA-listed stocks in mixed stock
fisheries. The proposed pro_;ect is consistent with
this subobjectwe

g Consultatlons have been held with NMFS on the-

potential effect of this proposed terminal fisheries
research project on listed salmon species. Test,

sport, and commercial fishing in the terminal sites
are not believed to jeopardize listed salmon. Net

. pen rearing and release of research fish have also

been included in annual Biological Opinions of
NMFS and are not believed to jeopardize the
continied existence of listed salmon species.
These annual consultations with NMFS will

. continue throughout the project’s eight-year time

frame.

Table 13 includes a list of candidate species being
reviewed for listing under the ESA. Of the
candidate species listed, some potential exists for
the proposed project to affect the green sturgeon,
river lamprey, and Pacific lamprey. The chance
for any such impact is thought to be remote and
would only occur during test fishing at existing .
and proposed terminal sites, and diring the

‘commercial or recreational terminal fishery.

Because the total Youngs Bay landings for the
green sturgeon averaged 5 fish per year between
1979 and 1993, effects to this species are consid-
ered negligible. Minor disturbances to the river

" lamprey and Pacific lamprey could occur during

test and commercial net fisheries. -However,

“because of their small size and shape, it is unlikely

that lamprey would be captured in commercial
gillnets. Effects on other candidate mammals,
birds, amphibians, and plants are not expected.
Test fishing to date has had little or no.adverse
effect on ESA-listed salmon or other species.

‘Therefore, the expanded net pen program is not

expected to adversely affect ESA-listed upriver
salmon stocks or other sensitive species.
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o Humpback whale

TABLE 13

Federally listed endangered and threatened species’ and candldate species
that might occur in the area of the proposed Youngs Bay fisheries project.

Listed Species and Sightings1?2

Latin Name

Designation

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES

Mammals

Columbian white-tailed deer
Documented neaer Wallace Slough
(T8N, R4W, Section 28-31)

. (T8N, R5W, Section 35)
Documented near Clifton Channel
(T8N, R6W, Section 16)

(T9N, R6W, Section 32)

Blue whale
Fin whale

Sei whale

| Sperm whale
Steller sea lion

Birds

Bald eagle
Documented nest near Wallace Slough
(T7N, R4W, Section 1) -
Documented nest near Clifton Channel
(T9N, R6W, Section 19, 31)-
Documented wintering near Clifton Channel
Documented nests near Blind Slough
(TON, R7W, Section 24, 25, 32, 33)
(T8N, R7W, Section 5)
Documented nest near Tongue Point
(T8N, R9W, Section 2, 14) /
Documented nest near Youngs Bay
(T8N, ROW; Section 16, 21)

Peregrine falcon

Brown pelican

Reptiles
Leatherback sea turtle
Loggerhead sea turtle

Fish
Snake River chinook salmon :
Spring/summer runs in the Snake River

(Petitioned June 7, 1990; proposed June 27, 1991
in 56 FR 29542-29544; listed April 22, 1992 in

57 FR 14653)
Snake River chinook salmon
Fall runs in the Snake River

(Petitioned June 7, 1990; proposed June 27, 1991
in 56 FR 29542-29544; listed Apnl 22,1992 in

57 FR 14653) "

Odocoileus virginianus leucurus

Megaptera novaeangliae
Balaenoptera musculus
Balaenoptera physalus
Balaenoptera borealis
Physeter macrocephalus
Eumetopias jubatus

Haliaeetus leucocephalus

Falco peregrinus
Pelecanus occidentalis

Dermochelys coriacea
Caretta caretta

Oncorhynchus tshawytscha

Onco/rhynchus tshawytscha

LE

LE
LE
LE
LE
LE
LT

LT

LE

LT

(CH) **LE

(CH) **LE
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TABLE 13 (CONTINUED)

Listed Species and Sightings?»2 . Scientiﬁc Name Designaﬁon

3

Snake River sockeye salmon Oncorhynchus nerka, (CH) **LE
Salmon River tnbutary to the Snake Rlver, Idaho.
(Petitioned April 2, 1990; proposed April 6, 1991 in
56 FR 14055; listed November 20, 1991 in 56

FR 58619
Invertebrates ) ‘
Oregon silverspot butterfly Speyeria zerene hippolyta CH LT
Historical collection near Astoria )

Plants ) ‘
Howellia - ° . Howellia aquatalis LT
CANDIDATE SPECIES3#
White-footed vole : Arborimus albipes C2
Pacific fisher Martes pennanti pacifica c2
Long-eared myotis (bat) o Myotis evotis C2
Fringed myotis (bat) : . Mpyotis thysanodes C2
Yuma myotis (bat) | .-Myotis yumanensis c2 .
Pacific-western big-eared bat ’ Plecotus townsendii townsendii C2
Birds . .

 Little willow flycatcher - : Empidonax traillii brewsteri 107
Amphibians and Reptiles ‘
Tailed frog _ Ascaphus truei 2.
Northern red-legged frog ‘ . Ranaauroraaurora Q2
Fish _
Green sturgeon ) Acipenser medirostris Q@
River lamprey Lampetraayresi 2
Pacific lamprey Lampetra tridentata (07
Plants ) .
Howell's montia Montia howellia ’ R 67
Notes:
(LE)- hstedEndangered (LT)- Listed Threatened (CH) - Critical Habitat hasbeen desxgnated forthlsspccm

(C2)- Category 2: Taxa for which existing information indicates may warrant hstmg, but for which substantial biological mformatlon
tosupport a proposed ruleislacking. -

* Ifavertebrate orplant, a smg]e asterisk indicates taxonis possibly extinct. If an invertebrate, a'single asterisk indicates a lack of
information for taxon since 1963. o0
** Consultation with NMFS required.
Sources: 1 U.S. Department of Interior, Fish, and Wildlife Service, August 23, 1993 Endangered and Threateried Wildlife
and Plants, 50 CFR 17.11 and 17.12.
2 Federal Register Vol. 59, No. 134, July 14, 1994, Final rule - Howellia aquatalis
3 Federal Register Vol. 59, No. 219, November 15,1994, Notice of Review - Animals
4 Federal Register Vol. 59, No. 188, September 30,1993, Notice of Review - Plants
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5.2.5 Disease (

Concerns about disease in fish rearing involve the
potential for introducing harmful pathogenic
organisms (e.g., bacteria, fungi, and viruses)-
living in eggs imported from other geographic
areas, transferring of diseases from hatchery to
wild stocks, and transmitting diseases from

* cultured fish to other economically important

native and non-native fish and shellfish resources.

Some fish diseases are restricted in geographic
distribution because the affected fish are limited
to their natural geographic range. Thus, a risk of
introducing exotic fish pathogens (that is, those
that do not exist in an area receiving imported -
fish) exists when fish are transported to a new
location. Occurrences of exotic fish pathogenic
parasites and diseases in new locations have often
been attributed to the transfer of fish. However,
the actual geographic and host distribution of
many fish diseases is unknown.

In the aquatic environment, wild fish can act as
reservoirs for diseases of cultured fish. For
example, infectious hematopoietic necrosis (IHN)
infects returning sockeye salmon in all major
populations in Washington State (Amend and
Wood 1972). Disease has also been transmitted
from hatchery fish to wild fish. Such diseases are
generally passed either after hatchery fish are
stocked into natural waters, or from a hatchery
containing diseased fish to wild fish downstream.

The potential for disease occurrence or transmis-
sion. will be minimized by using known $almon
stocks and through a comprehensive disease
detection and diagnosis program. Routine diag-
nostic analyses would be conducted for all cul-
tured stocks before the stocks leave the hatchery
and before smolts are released. In most cases,
infectious disease can be treated through routine
treatment measures, such as incorporating specific
antibiotics in pelleted foods.” As a result of careful

disease monitoring and over-winter rearing (when.

water quality and temperature are optimal for
salmonid growth), the potential for a disease
outbreak innet pen stocks, or transmission of
disease organisms from cultured to wild stocks, is
thought to be low. Because of the lower fish

.densities in net pens, the opportunity for disease

outbreak and transmission is considerably less
than in a hatchery setting.

5.2.6 Stray Evaluation

Pacific salmonids demonstrate a remarkable
ability to home to their natal stream for spawning.
However, a small portion of the salmon also
spawn elsewhere; these fish are known as strays.
One conventional explanation for straying is that

.these salmon are “lost.” That is, all salmon are

presumed to have the same general homing
tendency, but.sensory or memory failures or

- fatigue might prevent some from locating their
_ natal streams (Quinn 1984). Others have sug-

gested-that straying is a natural mechanism of
population dispersal (Labelle 1992).

Since the inception of the Youngs Bay net pen
rearing program, CEDC project personnel and
ODFW have worked together to monitor and
évaluate the rate of hatchery straying into Oregon
rivers from the lower Columbia River. Each year, .
a percentage of each lot of coho salmon have been
marked with coded wire tags before release into
Youngs Bay. ODFW analyzes coded-wire-tag
recoveries from escapement areas to estimate
straying rates and the stock composition of coho
aduits caught in the Youngs Bay terminal gill net
fishery. :

An ODFW analysis of coded-wire-tag recoveries
of 1988-1990 brood coho released at Youngs Bay
net pen site indicated that recoveries from escape-
ment areas are of minor magnitude (Hirose 1994).
Of 2,660 tagged fish, only 22 tagged fish (0.8
percent) were recovered from non-Youngs Bay
fisheries. These 22 fish were detected at local
hatcheries. No fish were found during intensive
spawning ground surveys. Based on tag-recovery
data, straying does not appear to have been a
problem in past rearing programs and is, there-
fore, unlikely to present a problem in this research
program.

For 6theg fish stocks used in net pen experiments,
similar straying studies will be conducted. Typi-
cally, one-third of all release groups are coded-

wire tagged for subsequent stock recognition in

\
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returning adults. For the Rogue River fall
chinook stock, all smolts will be ventral fin
clipped in'addition to CWT tagg
fin clipping will allow positive identification in .
fisheries and during spawmng ground surveys.

Some straying has been documented for the

Rogue River fall chinook stock released from the ‘

Big Creek Hatchery. Rates of straying from
Youngs Bay net pens should be significantly less
- than hatchery releases since smolts will be river-
acclimated over the range of 2 weeks to full term
and acquire greater imprinting to the bay. Also,”
adults will return to more favorable water condi-
tions in Youngs Bay compared to Big Creek,
which should lessen straying tendancies. With the
intense sport and commercial fishery in Youngs
Bay, returning adults may also not have an
opportunity to stray to local hatcheries or streams.

5.3 RECREATION

5.3.1 Water-Dependent
Recreation B

Net pen structures have the potential to affect
recreational activities by obstructing access to
areas traditionally used for water-dependent
recreation. If pens are deployed in areas used for
recreational boating or fishing, they could restrict
the use of these areas. The use of docks, piers, or
other land-based structures or facilities associated
with the net pens could be reduced.

Gillnetters could be most affected by the place-
ment of net pens because more anglers use this
fishing method and they often fish at night when
visibility may be limited. Placing a fixed object, -
such as a net pen, in the middle of a drift would
force gillnetters to avoid. the immediate area, or to
retrieve their nets to avoid entanglement. How-
ever, the gillnetters who are able to fish close to_
the pens might actually benefit because commer-
cially or recreationally valuable fish and shellfish
could be attracted to the pens. For example,
crayfish could be attracted to the net pens because

of the availability of uneaten fish food. Migratory -

fish might also be concentrated to some degree as

ing.” The ventral a

they navigate around the pens. Thus, fish pen

_ operations might positively affect recreational

fishing by causing localized increases in the

. number of finfish near the reannc site.

Impacts on water-dependent recreation are
expected to be negligible and, in most cases,

: positive because both commercial and recreational
. fishers would gain from the expanded fishery. All -
-of the proposed sites for expanded net pen rearing

and the existing Youngs Bay site, have existing

* docks (and for Youngs Bay and Blind Slough,

existing net pens) in place that are well known to
commercial and recreational fishers. Access to
adjacent shorelines and lands would not be altered
significantly at any of the preferred sites, and
recreational use of lands adjacent to the pens
would not directly or indirectly change because of
the proposed expansion program.

5.3.2 Navigation

Net pen facilities could affect navigation if sited

. -in established navigation lanes, narrow channels,

or areas in which boats would have difficulty
navigating. In addition, if net'pens break loose
from their moorings during severe weather
conditions, they could become a hazard to vessel
traffic. If the pens are inadequately lighted or
made visually unobtrusive, they pose an addi-
tional risk to vessels and smallcraft and might
constitute a safety hazard, especially at night or
during inclement weather .

Placing net pens in an embayment might affect
safe anchorages. During inclement weather,
recreational boaters and fishers might seek
sheltered sloughs for protection from storms. If
the net pens restrict the use of a sheltered bay or
slough for anchorage by blocking channels or
limiting maneuverability, boaters might have to
travel to the next available safe anchorage
potentially at some risk.

 Pens located near shore could affect navigation in,

a manner similar to.a dock, jetty, or a series of
anchored boats. The farther offshore the fish pens

- are located, the greater the navigational risk
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because reference points might not be obvious,
boat traffic might be heavier, and vessels and
smallcraft are usually moving at a faster speed.

Because of the proposed placement of net pens
along or abutting existing private (Blind Slough,
Grays Bay/Deep River), public (Tongue Point),
and commercial (Youngs Bay) docks, piers, and
anchorages, effects to navigation are expected to
be minor. Similarly, all existing and proposed net
pen sites are located in embayments or sloughs at
some distance from mainstem Columbia River
navigational channels. '

5.4" Aesthetic Resources

Minor changes in aesthetic resources resulting
from the placement of net pens and fish rearing is
likely to occur. These changes could include
minor alterations in visual quality, odor, and
noise.

5.4.1 Visual Quality

‘Impacts to visual quality resulting from placement
and operation of net pens depends on several
variables, including location, size, and design of
the facility, and the environmental characteristics
of the surrounding environment.

The net pens have floats and pipes that extend
about 1.5 m (5 ft) above the water when fully
deployed. At some sites (Blind Slough and Grays
Bay/Deep River), a small shed used to store feed

- and supplies might have to be constructed. Such a
structure could extend about 3 m (10 ft) above the.
water and have a surface area of roughly 9.3
square meters (m?) (100 square feet [ft2]).

The visual impact of the net pens would depend

. on the distance between the observer and the pens,
the altitude of the observer, and on the surround-
ing views. In general, only individuals within
about 610 m (2,000 ft) are likely to see the net
pens as anything more than a thin line on the
horizon (EDAW and CH2M HILL 1986). View-
ers in the immediate vicinity of the net pens could
have their viewplane slightly altered, but overall

\

the change would be one compatible with exist-
ing, long-established, shoreline, water, and land
use.-

Net pen design is dominated by straight lines and
aregular pattern. These characteristics contrast
with the water surface and might tend to draw the
attention of observers. Observer attitudes would
be affected by the overall visual environment near
the net pen sites. Observers in an area with few
built structures (such as at Blind Slough) might
perceive the pens as visually intrusive. Net pens
located in a complex landscape dominated by
built structures and urban areas such as Tongue
Point and Youngs Bay are likely to be regarded as
visually unobtrusive to the observer. The overall
effect of the proposed actions on visaal quality is,
therefore, considered negligible. -

\

'5.4.2 Noise

Potential noise impacts would occur primarily
during daytime hours when fish feeding and pen
maintenance operations take place. Sources of
noise include boats servicing the pens, outboard
motors, and incidental noise from project person-
nel. Some noise would also result from vehicles
used by project personnel and an occasional

tanker truck used for stocking pens with hatchery
fish. S ‘

Noise would also be generated during seasonal
 fishery stock surveys and during commercial and
recreational fishing activity. At Youngs Bay and
Tongué Point, an incremental increase in noise
levels would likely be masked by the existing
noises associated with human activities. Noise
would be more noticeable at Grays Bay/Deep
River and Blind Slough, although noise is unlikely
to exceed existing background noise levels
associated with agricultural activities, boat
~maintenance, and vehicular traffic.

Wading birds, migratory ducks, and seabirds
attracted to the fish in the net pens might increase
the natural ambient noise levels above existing
conditions during routine rearing operations.

- Such bird noises could become a temporary
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nuisance when smolts are released and when bird .
feeding activities are likely to be concentrated on
schools of smolts. Any such disturbances can be
mitigated by releasing fish after dark when bird
activity is reduced.

Overall, noise levels are not expected to exceed
those associated with existing on-site activities
and are not considered significant.

5.4.3 Odors

Because organic matter and living organisms are
associated with marine facilities and fish rearing,
net pen operations could be a source of additional
odors. Most of these odors are similar to those
occurring naturally on beaches and within estuar--
ies as a result of tidal exposure and organic
material decay. Principal sources of potential
odors are spilled or improperly stored fish food,
nets fouled with attached marine life, excretory
products of birds attracted to net pens, and dead

- fish. Boats servicing the net pens would contrib-
ute a minor amount of exhaust fumes to the
immediate area of the pens, and these fumes
would be detectable a short distance downwind.

Any nuisance odors associated with the net pens
or fish rearing would be temporary and intermit-

tent, and not significant. In most cases, attributing -

particular odors to pen rearing operations at any of
the locations might be difficult, because other '
activities in the area,-both human-made (vessel
“haul-out) or natural (exposed intertidal beaches
and mudflats), might produce similar odors.
Proper facility maintenance and management
measures are already or would be implemented at
each site to ensure that odors do not constltute a
problem

5.5 THREATENED AND ENDANGERED
WiLpLIFE

5.5.1 Birds and Mammals

Federally listed and proposed endangered and
threatened species and candidate species that may
occur in the area of the proposed projects are
listed in Table 11. The USFWS provided the

1nfoxmat10n in Table 11 to fulfill the consultatxon
requirements under Section 7 of the ESA
(USFWS 1995). :

The peregrine falcon is an endangered species that’
might occur in the area of the lower Columbia
River. Earlier studies (BPA 1993) determined

that the peregrine falcon would not be adversely
affected by net pen operations at Youngs Bay.
Adverse effects are not anticipated from expanded
net pen operations at Youngs Bay or at proposed
upriver net pen sites.

The bald eagle is a threatened species that is
widespread and relatively common throughout
much of the lower Columbia River Basin. Many
areas are used for over-wintering and nesting.
Documented bald eagle nests occur in the vicinity -

" of Wallace Slough, Blind Slough, Tongue Point

and Youngs Bay; documented over-wintering .
occurs near the Clifton Channel (Pesek 1995).

Earlier studies (BPA 1993) have determined that

-the bald eagle would not be adversely affected by

net pen operations at Youngs Bay, and is therefore
unlikely to be affected by expanded net pen
operations at Youngs Bay or at the proposed
upriver locations. Bald eagles have nested in an *
urbanized upland setting near the tip of Tongue

Point for many years and are frequently observed

diving for prey off commercial wharfs in down-
town Astoria. The proposed expansion pl‘OJeCt
would not significantly change land use in the
affected areas, and actions disruptive to the bald

~ eagle would be avoided. Released smolts and

returning adults could provide supplemental prey

" for bald eagles.

The brown pelican is an endangéféd species that

may be found up to and in the area of Tongue
Point during the summer, but only rarely farther
upriver (Pesek 1995). This species is not known
to nest in the area. Earlier studies (BPA 1993)
determined that although the brown pelican can
occasionally be found within the Tongue Point.
and Youngs Bay region, it would not be adversely
affected. The expanded net pen program is
unlikely to affect this species at either Youngs
Bay or Tongue Point. Salmon smolts released
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from net pens at Tongue Point and Youngs Bay
might provnde an additional food source for brown
pelicans.

The Columbian white-tailed deer is a threatened
species that has been documented in the vicinity
of Wallace Slough and Clifton Channel and in
other regions of the lower Columbia River.

- The Julia Butler Hanson Columbia White-tail

_Deer Refuge, located in Wahkiakum County,

. Washington, was recently created to provide -
protected habitat for the Columbian white-tailed
deer. Minor disturbances to the Columbian white-
tailed deer could result from increased vehicular
traffic and human activities at the proposed Grays

Bay/Deep River net pen site, which is located near

the southern boundary of the refuge. Overall,
effects to the Columbian white-tailed deer are
thought to be remote because salmon rearing
operations would not directly affect foraging
areas, food stocks, or change the existing or abut-
ting land use at any of the proposed project sites._

The Steller’s sea lion, a federally threatened
species, is known to occur in the lower Columbia
River. Unidentified sea lions or seals have
occasionally been observed on the docks at the
existing Youngs Bay net pen site. The possibility

of the Steller’s sea lion becoming entangled in the .

nets exists; however, it is unlikely because of
small mesh size and use of knotless web.

Smolts released from net pens and returning adult
salmon could provide an additional source of
prey for the Steller’s sea lion and other marine
pinnipeds.

5.6 ChriticaL HABITAT

The entire Columbia River is a designated critical
habitat for the Snake River sockeye salmon,
spring/summer chinook salmon, and fall chinook
salmon. The expansion of net pen facilities and
release of salmon smolts is not expected to
adversely affect the critical habitat of ESA-listed
stocks.

The proposed net pen sites are not located in or
adjacent to any defined ESA terrestrial or upland
critical habitat, any known sensitive habitat, or in

the vicinity of any known unique spécies or
population assemblage. Thus, the proposed action
would have no adverse effects on the any known
critical or sensitive habitat.

5.7 ArcHeoLoaicAL, HisToRicAL,
AND CuLTurAL RESOURCES

The proposed action i§ not expected to adversely
affect any known archeological, historical, or
cultural resource. No properties (i.e., sites,
buildings, structures, objects) of archeological,.
historical, or cultural significance, as designated
by Federal, State, or local governments or proper-
ties eligible for listing on the National Register of
Historic Places would be affected. If any such
resources are discovered, activity would be
immediately stopped and the appropriate state’s
Historic Preservation Officer would be contacted.
If needed, a mitigation plan would be prepared for
documenting and mitigating any potential effects
on the resource. This plan would ensure that the
proposed project complies with Section 106 of the
National Historic Preservation Act of 1966.

5.8 CumuLative EFFecTs

The poténtial cumulative effects of an expahded

terminal salmon fishery in the lower Columbia
River would be largely beneficial. This determi-
nation is based on knowledge gained from earlier

. Youngs Bay net pen salmon releases-and likely

harvest restrictions required in ocean and in-river
mixed-stock fisheries to protect depressed, ESA-
listed salmon stocks. Collectively, these cumula-
tive-effects are expected to directly enhance lower
Columbia River fisheries and indirectly stimulate
Astoria-and other economically depressed towns
and rural areas within Oregon and Washington.
Another posmve cumulative benefit of the pro-

« posed action is the expected revitalization of a

tradition and lifestyle that is an integral part of the
lower Columbia River Basin and the Pacific
Northwest

"An expanded terminal fishery also offers the

cumulative benefit of more efficient and cost-
effective production and use of hatcheries and
hatchery fish and their contribution as adult
returns to local economies. For example, Youngs

POTENTIAL ENVIRONMENTAL EFFECTS

- I AT TR

41




Bay acclimated-and-imprinted smolts survive and
return to terminal fisheries at rates 2 to 4 times
better than fish released directly. from hatchery
facilities. Thus, terminal known-stock fisheries
offer the opportunity to make better economic use
- of Mitchell Act and other public hatchery fish.

Return of pen-reared fish to terminal sites allows
their harvest with minimal economic cost by
independent fishers. Capital investments, labor,
and operating expenses by licensed fishers can be ,
expected to decrease, because salmon would
return to a restricted area and not require the more
substantial investment and fuel costs associated
with traditional search and capture fisheries.
Terminal fisheries also allow harvest of salmon at
their maximum weight and ensure a high. quality,
high market value product. Additionally, stock
selection and rearing programs associated with
terminal fisheries can allow some degree of i
matching supply of salmon to market needs,
thereby perhaps stabilizing wholesale and retail
salmon prices over the long term.

Table 14 provides an estimate of the potential
economic benefits of an expanded terminal
fisheries program. If ongoing research, together
with the actions proposed herein demonstrate that
sites other than Youngs Bay perform in a similar
manner, an estimated 50 million juvenile coho
and chinook salmon, from existing hatcheries,
could be reared and released at these sites. On
average, an annual sport and commercial catch of
about 1.8 million salmon worth close to $87
million could be expected. With greater harvest
rates and survival resulting from the use of net -
pens at terminal sites, over 50 percent of these
benefits ($43 million) would be directly attribut-
able to the terminal fishery. Any BPA involve-
ment in establishing an ongoing terminal fisheries
program beyond the current research phase, would
be preceded by a comprehensive environmental
analysis in compliance with NEPA. The analysis
would be based on information collected during
this research phase. '

" The potential to alleviate harvest rates in mixed-
stock ocean and in-river fisheries by having
cultured salmon return to known terminal sites is
another positive cumulative effect of the proposed

program. Terminal fisheries; allow managers to .
reduce or eliminate some mixed stock harvest to -
protect weak stocks, yet still harvest the hatchery

fish for regional economic gain in the known

stock terminal fisheries. Thus, ESA-listed stocks
can be conserved while still allowing for commer- -
cial and recreat10na1 harvestmg

There are, however potentidl adverse cumulanve
effects which could result from the proposed
action. With increased numbers of hatchery fish'
being reared, there is an increasing opportunity for
disease transmission from cultured stocks to wild

-stocks. This potential could increase as a greater

number of salmon species are used in both
hatchery and growout operations. Although some
salmonid diseases are species-specific, some
infectious diseases are not host-specific. Al-
though existing disease and parasite diagnostic
procedures followed in hatchery and growout

areas appear to minimize disease occurrence, an
increased number of fish being cultured may, over -
the long term, increase the potential for disease
transmission to cultured and wild salmon and

" trout stock, as well as certain ESA-listed and

candidate species. Although of potential concern,
disease or parasitic infections have notbeen
identified in previous net pen rearing studles at
Youngs Bay.

Another potential cumulative impact is the

. increase in the incidental (accidental) take of

ESA-listed and candidate stocks, such as the green
sturgeon. Although this potential impact is offset

'to some degree by having cultured salmon return

to known terminal sites, thereby alleviating
incidental harvests in mixed-stock ocean and in-

river fisheries, the incidental take of ESA-listed

stocks could increase. This risk to listed or
candidate species might be minimized through the

-annual Columbia River biological assessment

process conducted by NMFS. If NMFS ascertains
that ESA-listed stocks are being jeopardized,
appropriate management interventions would be
implemented to reduce or eliminate adverse
impacts. -

Increased intersbecies and intraspecies competi-
tion for food and habitat, particularly in the North
Pacific Ocean, could occur as a result of expanded
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TABLE 14

Value of full lower Columbia River terminal fisheries program implementation.

Total . Projected
. ._Catch Number ($ Value, in thousands) Catch and
Number Survival o : = e
Species : Released to Fisheries cean.— River . $ Value (in
(Stock) Area ~(millions) (%) Sport Commercial Sport Commerclal thousands)
Spring - Youngs 2.0 2 600 11,400 1,400 26,600 © 40,000
Chinook Bay ' ($60) ($752.4) ($350) _($2,048.2) $3,210.6
4 other 1.2 2 360 6,840 ' 840 15,960 24,000
sites ($36) ($451.4) © ($210) ($1,228.9) $1,926.3
Coho Youngs 60 - 5 72,000 18,000 42,000 168,200 . 300,000
Bay ' ($4,500.0) ($198.0) ($2,100.0)  ($2,587.2) $9,385.2
4 other 16 5 192,000 48,000 1 12.000 448,000 800,000
sites ($12,000.0) ($528.0) ($5,600.0)  ($6,899.2) . $25,027.2
Fall Youngs 4.0 3 7,800 70,200 16,800 25,200 120,000
Chinook (RRB) Bay ($780.0 ($1,390.0) ($4,200.00) ($1,455.3) $7,825.3
4 other 9.0 3 17.550. 157,950 37,800 56,700 270,000
sites ($1,755.0)  ($3,127.5) ($9,450.0)  ($3,2744) $17,606.9
(UR‘B) Y.oungs 4.0 2 3,200 28,800 4,800 43,200 80,000
' Bay ($320.0) ($1,900.8) ($1,200.0)  ($3.326.4) $6,747.2
4 other 9.0 . 2 7.200 64,800 10,800 97,200 180,000
sites * ($720.0) ($4,276.8) ($2,790) ($7,484.4) $15,181.2
o ) 300,710 405,990 226,440 880,960 1.814,000
TOTAL 51.2 ! (420,171.0) ($12,624.9) ($25.810.0)  ($28,304.0) $86,909.9

Source: ODFW 1994




hatchery and pen-rearing operations in the Colum-
bia River and other locations bordering the North
Pacific. Once at sea, cultured fish could compete
directly for food and habitat with native as well as
‘hatchery salmon and steelhead stocks, and other
commercial and non-commercial coastal and
pelagic species. In the long term, such releases’
could potentially affect the carrying capacity of
fishery resources within the North Pacific Ocean.
Such effects might also be expressed in reduced
numbers of marine mammals, seabirds, and other
species that are directly or mdlrectly dependent
upon the productivity of coastal and ocean waters.
Although the carrying capacity of nearshore and
oceanic fishery stocks is a subject of increasing .
concern among fishery managers, conservation-
ists, and regulators, currently available informa-
tion has not provided convincing evidence of a
link between fishery enhancement efforts and any
known adverse impacts to wild salmonid popula-
tions, other native fish stocks, or the complex
marine community that comprises the North
Pacific Ocean ecosystem (Lichatowich 1993).

- 5.9 FEDERAL CoONSISTENCY
REQUIREMENTS WITH STATES’
" COASTAL ZONE MANAGEMENT
‘PROGRAM

Based on consultation with the ,Washington
Department of Ecology (WDOC) and the Oregon
Land Conservation and Development Commission
(LCDC), it has been determined that the proposed
project, project-related operations, and releases of

pen-reared salmon are actions consistent with the
respective state coastal zone management pro-
grams. The states of Oregon and Washington
have concurred with this determination. The -

" 'WDFW issued a Hydranlic Project Approval

Permit (No. 00-A0112-01; issued March 27,
1995) encompassing net pen installation and
removal in the Deep River channel: Wahkiakum
County (Washington) Planning Department has

" exempted the proposed project (Exemption EX3-

95; issued April 23, 1995) from the Shoreline
Management Act (SMA) of 1971 (Chapter 90.58

" RCW). When consistent with control of pollution

and prevention of damage to the environment,
aquaculture activities are a “preferred” shoreline
use under the SMA. All project-related activities-
are included under an ODEQ Water Pollution
Control Permit (ODEQ Permit No. 101198)
issued to the CEDC project on June 7, 1989.
Clatsop County approved the pmJect under CUP
No. 86-PC72
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6.0 COMPLIANCE WITH
ENVIRONMENTAL STATUTES -

Consistent with the requirements of NEPA, and .
subsequent regulations issued by the Council
Environmental Quality (40 CFR 1500), this EA
includes a project compliance review of relevant

Farmland Protection Policy Act (7 U.S.C. 4201
et seq.). : g

e Wild and- Scenic Rivers Act, as amended,

statutes and executive orders listed below:

Endangered Species Act of 1973, as amended,
16 U.S.C. 1531 et seq., Public Law 97-304.
(BPA has consulted with USFWS and NMFS
pursuant to Section 7 of the ESA).

Fish-and Wildlife Coordination Act of 1956, as
amended, 16 U.S.C. 661 et seq. The proposed
actions would be coordinated with Federal and

16 U.S.C. 1271 et seq.

Federal Water Pollution Control Act. See 404
as amended.

Clean.Air Act, as amended, 42 U.S.C. 7609
et seq.

Clean Water Act, as amended, 33 U.S.C. 1251
et seq.

State resource agencies and with Indian

~ Tribes). J _nge Water Drinking Act.

» Resource Conservation and Recovery Act 42

_» Federal Coastal Zone Management Act of . US.C. 6901 et seq.

1972, as' Amended, 16 USC 1451 et seq.

"+ Rivers and Harbors Act, 33 US.C.401 etseq. 1 owse Control Act

» Federal Insecticide, Fungicide and Rodenticide

There - would be no action required under the' Act

following regulations if the program is imple-

mented as proposed: - « Toxic Sub;tanceé Control Act, 15 U.S.C. 2601

* Executive Order 11593; Archaeological and ST :

Historical Preservation Act of 1974, 16 US.C. .

yauo Energy Conservation-Policy, 42 U.S.C. 8241 et
469 et seq., Public Law 92-291.

seq.

* Floodplains and Wetland, Executive Orders .
111988 and 11990 and DOE implementation ‘
guidelines (10 CFR 1022).

COMPLIANCE WITH ENVIRONMENTAL STATUTES . ) 45
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7.0 AGENCIES AND ORGANIZATIONS
~ CONSULTED

¢

This section summarizes the agencies and organizations that were consulted in the preparation of this EA.

¢ Oregon 'Departr_neﬁt of Environmental Quality |
s Oregon Land Conservation and Development Commission
e Clatsop Economif: Developmenf Council
o Oregon Dépértrnent of Fish and Wildlife
. » Washington Department of Ecology |
o Washington Department of Fish and Wi:ldlife
* Wahkiakum County Planning Department
"« U.S. Fish and Wildiife Service '
¢ U.S. Amy Corps of Engineers
* National Marine Fi%heries Service

¢ Oregon Trout

' PERSONS AND AGENCIES CONSULTED ' ‘ 47
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8.0 GLOSSARY AND ABBREVIATIONS

Acclimation
Anoxic

Anadromous

BPA
CEDC

Coded-wire tag

Council
ODEQ
‘ESA ,
Flushing time .

Fry

Full-term rearing

Integrated Hatchery
Operations Team

Imprinting

Jacks
Juvenile
LCDC
Mainstem
NEPA
NMES

Adaptation of a fish species to its aquatic environment.
The condition of having little or no oxygen present.

Fish that migrate up freshwater rivers and streams to reproduce after maturing
in the ocean.

‘Bonneville Power Administration.

Clatsop Economic Development Council.

Coded-wire tags are small pieces of wire that are imbédded with a small applica-

tor or. by hand into the snouts of fish. Thesetags allow recognition of groups
either with color-coded markings or with notches that are read externally by a
sensitive metal detector.

Northwest Po;zver Planning Council.

Oregon Department of Environmental Quality.

Endangered Species Act of 1973, as amended.

The amount of time water takes to move through the estuary.

The life stage of a fish that starts with the hatching of the egg to absorption
of the yolk sac through the growth to a size of 1 inch long.

Raising juveniles to smolt conditions where‘ they are physiologically and behav-
iorally adapted for oceanic migration, most often marked by certain morphologl-

cal and color changes.

A team consisting of Federal, state, and Tribal representatives that coordinates

_ the management and operation of all existing and future hatcheries in the

Columbia River Basin.

A learning process occurring in the juvenile stages of life-by which fish deter-
mine their adult homing location.

Early reproductively mature adult males.
Fish from 1 year of age until sexual maturity.

Oregon Land Conservation and Development Commission.

The main channel of a river.

National Environmental Policy Act.

National Marine Fisheries Service.

GLOSSARY Ai\lD ABBREVIATIONS
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Nephelometnc Turbidity Unit, a measure e of the amount of suspended sediment

NTU
in water.

Nutrient An element or chemical essential to life, such as carbon nitrogen, and

- phosphorus.

ONHP Oregon Natural Heritage Program.

Outmigration Juvenile fish moving from freshwater toward the ocean.

Pelleted diets Food eaten in the form of small, solid pellets. -

Phytoplankton Small, usually microscopic aquatic plants.

Project Columbia River Terminal Fisheries Research Project.

Program " Columbia River Basin Fish and Wildlife Program.

Rearing The life stage of anadromous fish spent in freshwater rivers, lakes, and streams
(or hatcherjes) before migrating to the ocean.

Run R A group of fish of the same species consxstmg of one-or more stocks migrating
ata discrete time.

SMA Shoreline Management Act (W. ashi;lgton).

Smolt A juvenile salmon migrating to the ocean and undergoing physiological changes
(smoltification) to adapt its.body from a freshwater to a saltwater existence.

Spawning The act of fish releasing and fertilizing eggs-

Stock . The fish spawning in a particular stream during a particulaf season. These fish to
a substantial degree do not interbreed with any group spawmng in a different
stream or at a different time.

Straying The action by which adult salmon return to other than the terminal area.

Terrninal fishery A location where a knowh hatchery salmon stock(s) can be harvested at a high
exploitation rate with only insignificant harvest of non-targeted stocks, particu-
larly depressed upriver stocks. .

Upriver fish Any fish stocks originating from regions above net pen locations.

USFWS U.S. Fish and Wildlife Service. 4

uS/cm Micro Siemens per centimeter, a measure of specific conductance in water.

Volitional The act of smolts willfully choosing to outmigrate when naturally triggered.

WDEW Washington Department of Fish and Wildlife. '

WDOE Washington Depai'tment of Ecology. T ,

Zooplankton Small, often microscopic, aquatic animals. .
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APPENDIX A

Si1TE SELECTION CRITERIA

Rearing Site Selection Criteria:

1. Selected sites should have sufficient area and
depth characteristics to accommodate a mini-
mum number of rearing units to support an
economically viable fishery.

2. Selected sites should have adequate flow and
velocity characteristics to prevent degradation
of water quality while providing natural food
organisms. : '

3. Selected sites should provide protection from
extreme weather and river conditions that
would disrupt rearing operations.

4. Selected sites should have land-based access to
the rearing site and equipment with potential
for development.

5. Selected sites should be located in areas with
high probability for attracting returning adults.

Harvest Site Seleciion Criteria:

1. Selected sites should have sufficient area,
depth, and proximity to attract local and
nonlocal fishers.

2. Selected sites would be accessible and accom-
- modating to fishing vessels and fish buyers.

3. Selected sites should minimize the interaction
between commercial fishers and other river
" user groups.

4. Selected sites should have definable bound-
aries for enforcement and biological monitor-
ing activities.

5. Selected sites should maximize the harvest of
target fish stocks in the terminal area while
minimizing the impacts on nontarget species
and sensitive fish stocks.

APPENDIX A—SITE SELECTION CRITERIA
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