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Federal storage facilities included in the proposed actions.

Federal diversion facilities included in the proposed actions.

Storage Facility *

Stream and River
Mile

Active
Capacity
(acre-feet)

Powerplant
Owner

Operating and Maintaining
Entity

Diversion Facility Stream Owner Operating and Maintaining Entity

Minidoka Project

Minidoka Project

Cascade Creek Diversion Dam Cascade Creek United States Fremont-Madison Irrigation District
Minidoka Northside Headworks Snake River United States Minidoka Irrigation District

Minidoka Southside Headworks Snake River United States Burley Irrigation District

Unit A Pumping Plant Snake River United States A & B Irrigation District
Milner-Gooding Canal Headworks Snake River United States American Falls Reservoir District No. 2
Michaud Flats Project

Falls Irrigation Pumping Plant Snake River United States Falls Irrigation District

Owyhee Project

Tunnel No. 1 Owyhee River United States Owyhee Irrigation District

Dead Ox Pumping Plant Snake River United States Owyhee Irrigation District

Ontario-Nyssa Pumping Plant Snake River United States Ontario-Nyssa and Owyhee Irrigation Districts
Gem Pumping Plants #1 and #2 Snake River United States Gem Irrigation District

Boise Project

Boise River Diversion Dam Boise River United States Boise Project Board of Control *

Black Canyon Diversion Dam Payette River United States Reclamation

Vale Project

Harper Diversion Dam Malheur River United States Vale Oregon Irrigation District

Bully Creek Diversion Dam Bully Creek United States Vale Oregon Irrigation District
Mann Creek Project
Mann Creek Dam Outlet | Mann Creek | United States | Mann Creek Irrigation District

Baker Project

Savely Dam and Lilley Pumping Plant | Powder River | United States | Lower Powder River Irrigation District

1 The Boise Project Board of Control operates and maintains the dam. Reclamation operates and maintains the powerplant.

Federal powerplants included in the proposed actions.

Powerplant Stream Impoundment Nameplate Rating
Palisades Powerplant Snake River Palisades Dam 176,600 kW
Inman and Minidoka Powerplants Snake River Minidoka Dam 28,500 kW
Anderson Ranch Powerplant South Fork Boise River Anderson Ranch Dam 40,000 kKW
Boise River Diversion Powerplant Boise River Boise River Diversion Dam 1,500 kW
Black Canyon Powerplant Payette River Black Canyon Diversion Dam 8,000 kW

Jackson Lake Dam Snake River 988.9 847,000 No powerplant | Reclamation

Grassy Lake Dam Grassy Creek 0.5 15,200 No powerplant | Fremont-Madison Irrigation District
Island Park Dam Henry Fork 91.7 135,205 Non-Federal Fremont-Madison Irrigation District
American Falls Dam Snake River 714.0 1,672,590 Non-Federal Reclamation

Minidoka Dam Snake River 674.5 95,200 Reclamation Reclamation

Palisades Project

Palisades Dam | Snake River 901.6 | 1,200,000 | Reclamation | Reclamation

Ririe Project

Ririe Dam | Willow Creek 20.5 | 80,541 | No powerplant | Reclamation

Little Wood River Project

Little Wood River Dam 3 | Little Wood River 78.8 | 30,000 | Non-Federal | Little Wood River Irrigation District
Owyhee Project

Owyhee Dam | Owyhee River 28.5 | 715,000 | Non-Federal | Owyhee Irrigation District

Boise Project

Anderson Ranch Dam S.F. Boise River 43.5 413,074 Reclamation Reclamation

Arrowrock Dam Boise River 75.4 272,224 No powerplant | Reclamation

Hubbard Dam New York Canal 1,177 No powerplant | Boise Project Board of Control
Deer Flat Dams New York Canal 159,365 No powerplant | Boise Project Board of Control
Deadwood Dam Deadwood River 18.0 153,992 No powerplant | Reclamation

Cascade Dam N.F. Payette River 38.6 646,461 Non-Federal Reclamation

Lucky Peak Project

Lucky Peak Dam * | Boise River 64.0 264,371 Non-Federal Army Corps of Engineers

Vale Project

Warm Springs Dam ° Malheur River 114.0 169,714 No powerplant | Warmsprings Irrigation District
Agency Valley Dam N.F. Malheur River 15.0 59,212 No powerplant | Vale Oregon Irrigation District
Bully Creek Dam Bully Creek 12.5 23,676 No powerplant | Vale Oregon Irrigation District
Mann Creek Project

Mann Creek Dam | Mann Creek 13.2 | 10,900 | No powerplant | Mann Creek Irrigation District
Burnt River Project

Unity Dam | Burnt River 63.6 | 24,970 | No powerplant | Burnt River Irrigation District
Baker Project

Mason Dam Powder River 122.0 90,540 No powerplant | Baker Valley Irrigation District
Thief Valley Dam Powder River 70.0 13,307 No powerplant | Lower Powder River Irrigation District

1 Reclamation owns all facilities unless otherwise indicated.
2 Active capacity is the volume of storage space that can be filled and released for specific purposes.

3 The Little Wood River Irrigation District owns the Little Wood River Dam.

4 The Army Corps of Engineers owns Lucky Peak Dam; Reclamation administers water service and repayment contracts for

irrigation.

5 Reclamation has a one-half interest in Warm Springs Reservoir and associated storage.
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The mission of the Department of the Interior is to protect and provide
access to our Nation’s natural and cultural heritage and honor our
trust responsibilities to tribes.

The mission of the Bureau of Reclamation is to manage, develop, and
protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.




How to Read This Document

To read this biological assessment more effectively, carefully study this page. We
have designed and written this biological assessment to:

. Document analysis of the effects of the proposed actions on Endangered
Species Act listed species and designated critical habitat.

« Request concurrence for “not likely to adversely affect” conclusions.

« Request formal consultation for “likely to adversely affect” conclusions.

« Present the effects on essential fish habitat (EFH) as required under the
Magnuson-Stevens Fishery Conservation and Management Act.

This introductory section contains a list of acronyms and abbreviations, the
frontispiece, and the table of contents. Each chapter contains its own list of
literature cited.

Part | contains information relevant to both the U.S. Fish and Wildlife Service
(USFWS) and the National Marine Fisheries Service (NOAA Fisheries).

Chapter 1 provides the preliminary information and background on this ESA
Section 7 consultation that is helpful in reading the rest of the document.

Chapter 2 describes the proposed actions and action areas.

Chapter 3 contains an overview of the upper Snake River basin, a description
of past hydrologic conditions, and a description of the model Reclamation used
to simulate hydrologic conditions of the 11 proposed actions.

Part Il contains the chapters relevant to only the USFWS.

Chapters 4 through 8 provide information and analysis on aquatic snails, bald
eagle, bull trout, gray wolf, and Ute ladies’-tresses.

Part 111 contains the chapters relevant to only NOAA Fisheries.

Chapter 9 provides information and analysis on listed salmon and steelhead
Evolutionarily Significant Units (ESUSs).

Chapter 10 provides information and analysis on essential fish habitat for the
salmon and steelhead ESUs.

Part IV contains the biological assessment’s appendices.
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PART |

INTRODUCTION AND THE PROPOSED ACTIONS







Chapterl  OVERVIEW

1.1 Purpose of the Biological Assessment

The U.S. Bureau of Reclamation (Reclamation) submits this biological assessment to
the Fish and Wildlife Service, U.S. Department of the Interior (USFWS), and the
National Marine Fisheries Service, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce (NOAA Fisheries), (collectively, the
Services) in compliance with Section 7 of the Endangered Species Act (ESA), the
implementing regulations for Sections 7(a) — (d) of the ESA found at 50 C.F.R. 402
(ESA regulations), and the Magnuson-Stevens Fishery Conservation and
Management Act. Reclamation also referred to The Endangered Species
Consultation Handbook: Procedures for Conducting Consultation and Conference
Activities Under Section 7 of the Endangered Species Act (Endangered Species
Consultation Handbook), published jointly by the Services (1998), in determining
what to include in this biological assessment.

Reclamation proposes to undertake 11 separate Federal actions in the Snake River
basin upstream from Brownlee Reservoir (upper Snake River basin) involving future
operation and routine maintenance (O&M) activities for 12 Federal reclamation
projects. Reclamation is reinitiating consultation because existing biological opinions
for current O&M activities will be expiring before the start of the 2005 irrigation
season, and some components of the proposed actions differ from the actions
consulted upon in the last consultations.

While not required by the ESA or the ESA regulations, Reclamation has chosen, as a
matter of administrative convenience, to address all proposed actions in a single
biological assessment. In turn, Reclamation is requesting each of the Services, as
permitted by 50 C.F.R. 402.14(c), to enter into a single consultation and issue a single
biological opinion regarding all 11 proposed actions to the extent formal consultation
IS required by law.

Section 7(c) of the ESA and the ESA regulations require that a biological assessment
be prepared only for Federal actions which are “major construction activities” (see
50 C.F.R. 402.12(b)). None of the 11 proposed actions is such an activity. However,
as Figure 3-1 in the Endangered Species Consultation Handbook illustrates, a
biological assessment is an optional route an agency may use for actions that do not
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1.2 Proposed Actions

involve major construction to determine if formal consultation is required pursuant to
50 C.F.R. 402.13 and 402.14.

Accordingly, Reclamation has chosen to submit this biological assessment to
document its analysis of the effects of the proposed actions on ESA-listed species and
designated critical habitat, to request concurrence for its “not likely to adversely
affect” conclusions, and to request formal consultation for its “likely to adversely
affect” conclusions. For those species for which formal consultation is required, this
biological assessment fulfills the requirements of 50 C.F.R. 402.14(c), and
Reclamation requests the issuance of biological opinions by the Services. If the
Services concur in Reclamation’s “not likely to adversely affect” conclusions for
certain listed species, then the informal consultation process will be terminated as to
those species, and no further action by Reclamation will be necessary (see

50 C.F.R. 402.13(a)).

1.2 Proposed Actions

This biological assessment documents 11 proposed actions. The proposed actions all
describe Reclamation’s future operations and routine maintenance at features and
facilities that are a part of 12 Federal projects (the Baker, Boise, Burnt River, Little
Wood River, Lucky Peak, Mann Creek, Michaud Flats, Minidoka, Owyhee,
Palisades, Ririe, and Vale Projects), some of which consist of multiple divisions on
separate rivers. Reclamation does not coordinate operation among all 12 projects, but
rather operates divisions, projects, or groups of projects independently of each other.
Therefore, some actions reflect the operation of only a single project, some reflect the
independent operation of different divisions within a single project, and other actions
encompass the integrated operation of multiple divisions of a project or multiple
projects. These 11 proposed actions are:

« Future O&M in the Snake River system above Milner Dam (Michaud Flats,
Minidoka, Palisades, and Ririe Projects).

« Future operations in the Little Wood River system (Little Wood River
Project).

« Future O&M in the Owyhee River system (Owyhee Project).

« Future O&M in the Boise River system (Arrowrock Division of the Boise
Project and the Lucky Peak Project).

« Future O&M in the Payette River system (Payette Division of the Boise
Project).

« Future O&M in the Malheur River system (Vale Project).
« Future O&M in the Mann Creek system (Mann Creek Project).
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Action Areas 1.3

« Future O&M in the Burnt River system (Burnt River Project).

« Future O&M in the upper Powder River system (Upper Division of the Baker
Project).

« Future O&M in the lower Powder River system (Lower Division of the Baker
Project).

« Future provision of salmon flow augmentation from the rental or acquisition
of natural flow rights.

It is Reclamation’s view that the ESA regulations apply to Reclamation’s actions only
to the extent that Reclamation has discretionary involvement in or control of them.
However, as a matter of practicality in this biological assessment, Reclamation has
chosen not to differentiate between the discretionary and non-discretionary
components of any proposed action. Thus, while many aspects of the proposed
actions are, pursuant to state water law, Federal reclamation law, and contracts with
water users, non-discretionary on Reclamation’s part, this biological assessment
analyzes the effects resulting from both the discretionary and non-discretionary
components of each proposed action.

During the formal consultation process, it will be important to address the limitations
on Reclamation’s authority and discretion in implementing the proposed actions. In
this regard, Reclamation will work closely with the Services in assuring that: 1) any
reasonable and prudent alternatives to the proposed actions, if required, are consistent
with the intended purposes of the proposed actions and accurately reflect the limits of
Reclamation’s statutory and contractual authority and discretion, as well as being
economically and technically feasible (see 50 C.F.R. 402.02, definition of
“reasonable and prudent alternatives™); and 2) any reasonable and prudent measures
(including terms and conditions) in incidental take statements do not alter the basic
design or scope of the proposed actions (50 C.F.R. 402.14(i)(2)).

1.3 Action Areas

The analyses of ESA-listed species, designated critical habitat, and essential fish
habitat focus on the aquatic and terrestrial environments that Reclamation may affect
under the proposed actions. Each proposed action has a distinct action area that
begins at the location of that proposed action’s farthest upstream effect (e.g., the
uppermost extent of the storage reservoir or point of diversion) and continues to the
location of its farthest downstream effect (the Columbia River estuary for these
proposed actions). Figure 1-1 shows a consolidated view of all the action areas in this
consultation. The proposed action descriptions in Chapter 2 show the action area for
each proposed action.

November 2004 — Final



700¢Z 13qUWIBAON — Jeuld

Consolidated View of All Action Areas
Upper Snake River Basin above Brownlee Reservoir

-:—:—:I Miles

e — ]

C Reclamation Dam Z

W

1

Lapottiand} N

PACIFIC OCEAN

Bruwnlee Dam
(Phillips Lake) |BaKeTCItY, o ks e

rLa Grande
Y
Thief Valley’Dam// ‘
\ P yen Lake.
2 \ NN {
Mason Dam A
&

I3
2
Unity Dam™\ &

\\W/HJ (_? \
Agency valley Dam Bully creek
(Beulah'Reservoir) .\ am

N N
nann/CreekN

T

Dams ‘ | N\

ke Lowelly

ard Dam-/

--esslpji pajn J\

Ander}sn\n Ranch Dam-

£ V\
ﬂ’) ' Nevada
, - e

fe,
J

20 40 60 8 100
¢ Washlngbon
A (i
\ |

{ Y
4> i American Falls Dam

S
Dok "
Z

\j
Le,
{ - ; \%
Twih Falls \ Bu}\ey
’\ Milner Dan

- Other Dam

"\ Consolidated Action Areas

|:| Upper Snake River Basin

Source: ||
Bureau of Reclamation, PN Region GIS
October 2004

B
Henrys Lakg

0

Is| l?nd”l’ark Dam-

Ildaho

3
3

Pocatello

Minidoka Dam
(Lake Walcott)

) (Trcc)
.

Figure 1-1. c onsolidated action areas for Reclamation’s 11 proposed actions.

Sealy U0V g1



Basis for “May Affect” Determinations 1.4

The features and facilities of the 12 Federal projects included in the proposed actions all
exist upstream from Brownlee Dam, an Idaho Power Company (Idaho Power) facility on
the Snake River at river mile (RM) 285. Beginning at Brownlee Reservoir, the action
areas for the separate proposed actions share the Snake River corridor to its confluence
with the Columbia River, and then downstream in the Columbia River corridor to its
estuary; in other words, any combined effects of the separate actions aggregate at
Brownlee Reservoir and extend downstream to the Columbia River estuary.

Reclamation’s proposed actions do not affect any animal or plant that is not found in
or near the aquatic environment. The ESA-listed species included in this assessment
occur within affected river corridors and reservoirs.

1.4  Basis for “May Affect” Determinations

The purpose of a biological assessment is, among other things, to determine whether
a Federal agency must enter into formal consultation pursuant to the ESA regulations.
In this regard, the ESA regulations require a Federal agency “...to determine whether
any action may affect listed species or critical habitat” (see 50 C.F.R. 402.14(a)). If
an agency determines that a proposed action “may affect” a listed species or its
critical habitat, then it must enter into formal consultation unless it determines, and
the Service(s) concur, that the proposed action may affect, but *...is not likely to
adversely affect...,” such species or habitat (see 50 C.F.R. 402.13(a) and
402.14(b)(1)). The ESA regulations (50 C.F.R. 402.14(c)(4)), in describing the
information to be submitted to the Services for formal consultation, state only that an
agency is to provide “a description of the manner in which the action may affect any
listed species or critical habitat and an analysis of cumulative effects...,” with
“cumulative effects” defined in 50 C.F.R. 402.02.

In determining whether the proposed actions “may affect” listed species or critical
habitat, Reclamation considered the range of effects resulting from its proposed
actions in accordance with the regulatory definition of “effects of the action”

(50 C.F.R. 402.02). Thus, the hydrologic analyses and associated species analyses
contained in this biological assessment address the combined effects of storing and
releasing project water from project reservoirs, of diverting project water at
downstream points of delivery, and of return flows.

A method for determining effects from the implementation of future O&M activities
is not clearly established in either the ESA regulations or the Endangered Species
Consultation Handbook. In particular, the ESA regulations do not specify whether
the “may effect” determination is to be made by comparing the effects of an action to
the “environmental baseline” (as defined by 50 C.F.R. 402.02) or to some other
“base” condition.
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1.4 Basis for “May Affect” Determinations

Since Reclamation is still working with the Services to identify the proper
environmental baseline for these consultations, Reclamation elected to base its “may
effect” determinations on the Endangered Species Consultation Handbook’s
definitions of the terms “may affect,” “is not likely to adversely affect,” and “is likely
to adversely affect.” These terms are not specifically defined in the ESA regulations
but are defined at pages xv and xvi of the Endangered Species Consultation
Handbook Glossary as follows:

May affect — the appropriate conclusion when a proposed action may pose any effects on listed
species or designated critical habitat. When the Federal agency proposing the action determines
that a “may affect” situation exists, then they must either initiate formal consultation or seek
written concurrence from the Services that the action “is not likely to adversely affect” listed
species.

Is not likely to adversely affect — the appropriate conclusion when effects on listed species are
expected to be discountable, insignificant, or completely beneficial. Beneficial effects are
contemporaneous positive effects without any adverse effects to the species. Insignificant effects
relate to the size of the impact and should never reach the scale where take occurs. Discountable
effects are those extremely unlikely to occur. Based on best judgment, a person would not: (1) be
able to meaningfully measure, detect, or evaluate insignificant effects; or (2) expect discountable
effects to occur.

Is likely to adversely affect — the appropriate finding in a biological assessment (or conclusion
during informal consultation) if any adverse effect to listed species may occur as a direct or
indirect result of the proposed action or its interrelated or interdependent actions, and the effect is
not: discountable, insignificant, or beneficial (see definition of “is not likely to adversely affect”).
In the event the overall effect of the proposed action is beneficial to the listed species, but is also
likely to cause some adverse effects, then the proposed action “is likely to adversely affect” the
listed species. If incidental take is anticipated to occur as a result of the proposed action, an “is
likely to adversely affect” determination should be made. An “is likely to adversely affect”
determination requires the initiation of formal section 7 consultation.

1.4.1 Characterizing Effects from the Implementation of Future
O&M Activities

As used in this biological assessment for the purpose of making the required “may
effect” determinations, “effects” means conditions or consequences traceable to
identified causes. In this context, future operation of a water project may result in
two types of effects to listed species and critical habitat that are particularly important
to making a “may affect” determination. These may be thought of as continuing
effects and new effects.

Continuing effects are physical or biological effects that have occurred in the past, are
occurring at present, and will continue to occur in the future. Such effects typically
are related to annual diversions, storage, releases, and other annual or periodic O&M
activities. These activities can result in annual or periodic increases or decreases in
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Basis for “May Affect” Determinations 1.4

habitat quantity or quality; such habitat changes can in turn result in annual or
periodic increases or decreases in species population numbers, distribution, or related
parameters. In this biological assessment, the continuing effects of the proposed
actions (storing, releasing, and diversion of project water, and routine maintenance),
were taken into account in making “may affect” determinations. However, such
continuing effects will be part of the environmental baseline for the purposes of the
jeopardy analyses to be performed by the Services.

In ecosystems that are still changing in response to existing project operations (e.g.,
riverine systems that have not yet reached a new equilibrium in response to recurring
diversions, storage, releases, and related activities), the implementation of future
O&M activities may result in or contribute to changes in existing conditions. These
changes may be thought of as “new effects” and were also taken into account in
making the “may affect” determination.

1.4.2 Subsequent Steps in the Consultation Process

While Federal agencies proposing an action are to describe the manner in which the
action “may affect” listed species or critical habitat, the Services are, among other
things, to evaluate “the effects of the action and cumulative effects on the listed
species or critical habitat” and formulate their “biological opinion as to whether the
action, taken together with cumulative effects, is likely to jeopardize the continued
existence of listed species or result in the destruction or adverse modification of
critical habitat” (50 C.F.R. 402.14(g)). Furthermore, 50 C.F.R. 402.14(h) states that a
biological opinion shall include a “detailed discussion of the effects of the action on
listed species or critical habitat....”

Reclamation, in making the “may affect” determinations set forth in this biological
assessment, draws no conclusions as to whether the proposed actions are or are not
likely to jeopardize the continued existence of listed species or result in the
destruction or adverse modification of designated critical habitat. Rather, the sole
purpose of the “may affect” determinations is to determine whether or not formal
consultation is required. Reclamation will not reach a decision as to whether the
proposed actions that are the subject of this biological assessment comply with the
requirements of Section 7(a)(2) of the ESA until it receives and considers the
biological opinions to be rendered by the Services.

Furthermore, as noted above, Reclamation is still working with the Services to
determine the proper environmental baseline for these consultations. Reclamation
will work with the Services as formal consultation proceeds to develop and provide
additional information, if necessary, to reach agreement on the environmental
baseline.
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1.5 Summary of Species Effects

1.5  Summary of Species Effects

Appendix A contains a complete list of the fifteen species the USFWS has listed in
the action areas and the thirteen salmon and steelhead Evolutionarily Significant
Units (ESUs) that NOAA Fisheries has listed or proposed for listing in the action
areas. Three ESUs have designated critical habitat in the action areas.

Reclamation is submitting this biological assessment to the USFWS and NOAA
Fisheries as part of the interagency consultation process for two purposes:

« Reclamation seeks the Services’ concurrence for those species that
Reclamation has determined the proposed actions are not likely to adversely
affect.

. Reclamation seeks the Services’ issuance of biological opinions for those
species that Reclamation has determined the proposed actions are likely to
adversely affect.

1.5.1 Species within the Jurisdiction of the USFWS

Reclamation has determined that the proposed actions will have no effect on Banbury
Springs lanx, Bruneau hot springsnail, Canada lynx, grizzly bear, MacFarlane’s four
o’clock, northern Idaho ground squirrel, and water howellia (see Appendix A).

Reclamation has determined that the proposed actions may affect but are not likely to
adversely affect the bald eagle, Bliss Rapids snail, gray wolf, Idaho springsnail, and
Snake River physa. Reclamation requests written concurrence from the USFWS for
this determination.

Reclamation has also determined that the proposed actions are likely to adversely
affect bull trout, the Utah valvata snail, and Ute ladies’-tresses. Reclamation submits
this biological assessment to request formal consultation with the USFWS.

1.5.2 Species within the Jurisdiction of NOAA Fisheries

Reclamation has determined that the proposed actions may affect but are not likely to
adversely affect nine salmon and steelhead ESUs: Lower Columbia River, Upper
Columbia River, and Upper Willamette River Chinook salmon ESUs; Columbia
River chum salmon ESU; Lower Columbia River coho salmon ESU (currently
proposed for listing); and Lower Columbia River, Middle Columbia River, Upper
Columbia River, and Upper Willamette River steelhead ESUs. Reclamation requests
written concurrence from NOAA Fisheries for this determination.
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Reclamation has also determined that the proposed actions are likely to adversely
affect four salmon and steelhead ESUs: Snake River spring/summer and Snake River
fall Chinook salmon ESUs, the Snake River sockeye salmon ESU, and the Snake
River Basin steelhead ESU. Reclamation has also determined that the proposed
actions are likely to adversely affect designated critical habitat for Snake River
spring/summer Chinook salmon, Snake River sockeye salmon, and Snake River fall
Chinook salmon. Reclamation submits this biological assessment to request formal
consultation with NOAA Fisheries.

In compliance with the Magnuson-Stevens Fishery Conservation and Management
Act, Reclamation has determined that the proposed actions will not adversely affect
essential fish habitat for Upper Columbia River spring Chinook salmon, Middle
Columbia River spring Chinook salmon, Upper Columbia River summer/fall
Chinook, Deschutes River summer/fall Chinook salmon, Lower Columbia River
Chinook salmon, Upper Willamette River Chinook salmon, Lower Columbia River
coho salmon, and Southwest Washington coho salmon. Reclamation has determined
that the proposed actions will adversely affect essential fish habitat for Snake River
fall Chinook salmon and Snake River spring/summer Chinook salmon. Reclamation
submits this biological assessment to request that NOAA Fisheries recommend
conservation measures to offset potential adverse effects to EFH pursuant Section
305(b)(4)(A) of the Magnuson-Stevens Fishery Conservation and Management Act.

1.6 Literature Cited

Parenthetical Reference Bibliographic Citation
NOAA Fisheries and National Marine Fisheries Service and the U.S. Fish and Wildlife
USFWS 1998 Service. 1998. The Endangered Species Consultation Handbook:

Procedures for Conducting Consultation and Conference Activities
Under Section 7 of the Endangered Species Act.
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Chapter 2 DESCRIPTION OF THE PROPOSED ACTIONS

2.1 Introduction

The 11 proposed actions described here are authorized, funded, or carried out by
Reclamation by virtue of Congressional or Secretarial authorizations, Congressional
appropriations, contracts with Reclamation, and facility ownership. Proposed actions
include one or more of the following activities:

« Future storage of water in reservoirs and its release from dams that the United
States owns and constructed for authorized purposes. Storage and releases
occur in accordance with authorized project purposes, Reclamation contracts,
Federal law, and State water rights.

« Future diversion or pumping of water into facilities that Reclamation owns or
operates.

« Future hydropower generation at Reclamation powerplants.

« Future routine maintenance activities at dams, reservoirs, on-stream diversion
structures and pumping plants, and Reclamation hydropower plants,
regardless of whether the operation and maintenance responsibility has been
transferred to another entity.

« Future provision of salmon flow augmentation by acquiring water through
rental pools and leasing or acquiring natural flow rights. The total volume of
flow augmentation per year from all proposed actions would not exceed
487,000 acre-feet. Reclamation’s provision of flow augmentation is
consistent with the proposed Nez Perce water rights settlement (Nez Perce
Tribe et al. 2004). Reclamation’s ability to provide salmon flow
augmentation is contingent on State legislation.

The frontispiece shows the locations of facilities in the upper Snake River basin
associated with the proposed actions; on the back of the frontispiece, three tables
present summary information on the Federal storage, diversion, and power facilities
included in the 11 proposed actions. These features and facilities are part of

12 Federal projects (Baker, Boise, Burnt River, Little Wood River, Lucky Peak,
Mann Creek, Michaud Flats, Minidoka, Owyhee, Palisades, Ririe, and Vale Projects).

Reclamation’s Operations Description for Bureau of Reclamation Projects in the
Snake River Basin above Brownlee Reservoir (2004b) and the Operations and
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2.2 Duration of Proposed Actions

Maintenance Addendum (see Appendix B) comprehensively describe the authorities,
future operations, and routine maintenance for the proposed actions.

Although some of these 11 proposed actions involve the operation of federally owned
powerplants whose capacity and energy are marketed by the Bonneville Power
Administration, all 11 actions are wholly independent of each other and of the action of
operating any other Reclamation or Army Corps of Engineers’ projects in the Columbia
River basin, including the 14 Federal dams and powerplants below Brownlee Reservoir
that are operated as an integrated system for flood control and hydroelectric power
generation. These 14 facilities are referred to as the Federal Columbia River Power
System (FCRPS) in consultations that have taken and are taking place separately from
the consultations that are being initiated with the submittal of this biological
assessment. The operations of the federally owned powerplants involved in some of
the 11 actions described in this biological assessment are not coordinated with the
operations of other reservoirs in the FCRPS. Rather, the federally owned powerplants
at the projects involved in this assessment are operated incidental to water releases
made to serve the authorized purposes of the projects. These powerplants are operated
without regard to how the FCRPS powerplants are operated.

2.2 Duration of Proposed Actions

The duration of all 11 proposed actions is 30 years (2005 through December 31,
2034). This is the period contemplated by Section 111 (the Snake River Flow
Component) of the April 2004 Nez Perce Term Sheet (Term Sheet) for the proposed
settlement of the Federal water right claims of the Nez Perce Tribe in the Snake River
Basin Adjudication (Nez Perce Tribe et al. 2004). The Term Sheet applies, in part, to
those actions involving the operation of the Reclamation projects located in Idaho but
not those in Oregon.

In order to implement the settlement, a number of steps, including the passage of
Federal and State legislation, Tribal approval, Snake River Basin Adjudication court
approval, and the negotiation and execution of a number of legal documents, will
need to be taken. As of the date of this biological assessment, none of these has been
accomplished.

Notwithstanding this fact, Reclamation’s proposed actions, to the extent that they
involve the operation and maintenance of Reclamation projects located in Idaho,
reflect the terms in the Snake River Flow Component of the Term Sheet. This
assumes either that the settlement will be finalized in accordance with the Term Sheet
insofar as it applies to the projects in Idaho or, if the settlement is not consummated,
that the State of Idaho and Idaho water users will still take the steps that are needed so
that Reclamation can obtain water for flow augmentation, commencing in 2005, to

12
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Limitations on Reclamation’s Discretion 2.3

the extent and with the degree of reliability described in this biological assessment. If
this proves not to be the case and Reclamation has to deviate from any of the
proposed actions described herein, then consultation will be reinitiated on such
action(s) in accordance with 50 C.F.R. 402.16 if required.

It is NOAA Fisheries’ expectation that responsibility for temperature improvements
in the mainstem of the Snake River in reaches occupied by listed anadromous fish
species above the reservoir pool created by the Corps of Engineers’ Lower Granite
Dam will be resolved in discussions that will occur outside the scope of the Snake
River Basin Adjudication and the implementation of the Term Sheet (NOAA
Fisheries 2004). Accordingly, Reclamation has agreed with NOAA Fisheries that,
after 2010, it may be necessary to reinitiate consultation on the proposed actions that
are the subject of this biological assessment depending upon the status of actions to
address water temperature (USBR 2004a).

2.3 Limitations on Reclamation’s Discretion

It is Reclamation’s view that the ESA regulations for this consultation apply to
Reclamation’s actions only to the extent that Reclamation has discretionary
involvement in or control of them. However, as a matter of convenience in this
biological assessment, Reclamation has chosen not to differentiate between the
discretionary and non-discretionary components of any proposed action. Thus, while
many aspects of the proposed actions are, pursuant to State water law, Federal
reclamation law, and contracts with water users, non-discretionary on Reclamation’s
part, this biological assessment analyzes the effects resulting from both the
discretionary and non-discretionary components of each proposed action. This
section provides a brief (but not comprehensive) overview of the general limitations
on Reclamation’s discretion regarding the 11 proposed actions.

2.3.1 Project Authorizations

Reclamation received authorization for each of its projects from either Congress or
the Secretary of the Interior, who had authority under the 1902 Reclamation Act to
approve construction after a finding of feasibility. The Congressional and Secretarial
authorizations state the purposes to be served by each project. Most of the projects
are authorized for the primary purpose of irrigation. The Army Corps of Engineers
constructed the Ririe and Lucky Peak Projects, which are authorized for local flood
control and irrigation. Other specific legislation authorizes some storage facilities to
be used for various combinations of local flood control, hydropower generation,
recreation, and fish and wildlife purposes (see USBR 2004b for project-specific
authorizations).
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2.3 Limitations on Reclamation’s Discretion

2.3.2 State Water Law and Water Rights

Reclamation secures state water rights for its projects that are consistent with the
authorized project purposes. Section 8 of the Reclamation Act of 1902 requires the
Secretary to proceed in conformity with state water laws in carrying out the
provisions of Reclamation law. Water rights are secured in accordance with state
water law, and water rights granted by the state are defined in terms of the type of
water use, period of use, the source of the water, the location of the point of diversion
and place of use, and the rate and total volume that may be diverted, if applicable.
Any changes in water use from those described in the water right must generally be
authorized by the state through an approval of a transfer of a water right.
Watermasters as officers of the state oversee the diversion and use of water to assure
compliance with water rights of record.

Federal law provides that Reclamation obtain water rights for its projects and
administer its projects pursuant to state law relating to the control, appropriation, use,
or distribution of water, unless the state laws are inconsistent with expressed or
clearly implied Congressional directives [43 U.S.C. 383; California v. United States,
438 U.S. 645, 678 (1978); appeal on remand, 694 F.2d 117 (1982)]. Water can only
be stored and delivered by a project for authorized purposes for which Reclamation
has asserted or obtained a water right in accordance with Section 8 of the
Reclamation Act of 1902 and applicable Federal law. Reclamation must operate
projects in a manner that does not impair senior or prior water rights. Reclamation
has an obligation to deliver water in accordance with the project water rights and
contracts between Reclamation and its contractors.

2.3.3 Contracts

In accordance with Federal reclamation law, a party who wishes to receive project
water from a Reclamation project for irrigation or municipal and industrial (M&aI)
purposes must first enter into a contract with the United States pursuant to which they
agree, among other things, to pay to the United States the costs of project construction
that are allocable to irrigation and/or M&I purposes. In addition, project water users
are generally required to bear all costs of annual O&M in the year in which those
costs are incurred.

In consideration of this repayment obligation, the United States agrees to deliver
project water to contractors in accordance with the terms and conditions set forth in
the contract. While the contracts associated with the proposed actions that are the
subject of this biological assessment are not identical to each other, they all impose
on the United States a legally binding obligation to make deliveries of project water.
Thus, Reclamation’s discretion in carrying out the proposed actions is substantially
circumscribed by virtue of its contractual obligations.
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Future O&M in the Snake River System above Milner Dam 2.4

2.34 Tribal Interests

The United States has entered into numerous treaties and agreements with tribes in the
region. The proposed actions are consistent with these treaties and agreements (for
example, the 1990 Fort Hall Indian Water Rights Agreement with the Shoshone-Bannock
Tribes of the Fort Hall Reservation and the proposed Nez Perce water rights settlement).

2.4 Future O&M in the Snake River System above
Milner Dam

2.4.1 Proposed Action

Future O&M in the Snake River system above Milner Dam includes:

. Storage in and release of water from Jackson Dam and Lake, Palisades Dam
and Reservoir, Grassy Lake Dam and Lake, Island Park Dam and Reservoir,
Ririe Dam and Reservoir, American Falls Dam and Reservoir, and Minidoka
Dam and Lake Walcott.

. Diversion of water at Cascade Creek Diversion Dam, Falls Irrigation Pumping
Plant, Minidoka Northside Headworks, Minidoka Southside Headworks, Unit
A Pumping Plant, and Milner-Gooding Headworks.

. Power generation at Minidoka, Inman, and Palisades Powerplants.
« Routine maintenance (as described in Appendix B) at the above facilities.

« Provision of salmon flow augmentation water to Brownlee Reservoir (as
described in Appendix B) from uncontracted reservoir space in Jackson Lake,
American Falls, and Palisades Reservoirs; leased storage from the Shoshone-
Bannock Tribal water bank; annually rented storage from the Water District 01
rental pool; and use of powerhead space in Palisades Reservoir (as described in
Appendix B.1.2).

The above features and facilities are part of the Michaud Flats, Minidoka, Palisades,
and Ririe Projects. Project lands are located discontinuously along the Snake River
from the town of Ashton, Idaho, on the Henrys Fork and on the Snake River below
Palisades Reservoir to about 300 miles downstream near the town of Bliss in south-
central Idaho. The Michaud Flats project is authorized for irrigation. The Minidoka
Project is authorized for irrigation and power. The Palisades Project is authorized for
irrigation, power, local flood control, and fish and wildlife. The Ririe Project is
authorized for local flood control, irrigation, municipal water supply, and recreation.
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2.4 Future O&M in the Snake River System above Milner Dam
2.4.2 Action Area

The action area associated with this proposed action includes these reservoir and river
corridors (see Figure 2-1):

« Henrys Lake and the Henrys Fork from Henrys Lake downstream to its
confluence with the Snake River (Henrys Lake is not part of the proposed
action, but its operations are coordinated with Reclamation facilities).

. Cascade Creek downstream from Cascade Creek Diversion Dam to its
confluence with Grassy Creek.

« Grassy Lake and Grassy Creek from Grassy Lake Dam downstream to its
confluence with the Falls River, and the Falls River downstream to its
confluence with the Henrys Fork.

« Ririe Reservoir and Willow Creek from Ririe Dam to its confluence with the
Snake River.

. Jackson Lake and the Snake River from Jackson Lake downstream to its
confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.
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Snake River System above
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Figure 2-1. Action area and features and facilities for the proposed action in the Snake
River system above Milner Dam.
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Future Operations in the Little Wood River System 2.5

2.5 Future Operations in the Little Wood River System

2.5.1 Proposed Action

Future operations in the Little Wood River system include storage in and release of
water from Little Wood River Dam and Reservoir. These features and facilities are a
part of the Little Wood River Project; they are authorized for irrigation, local flood
control, minimal recreation facilities, and fish and wildlife measures.

2.5.2 Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-2):

. Little Wood River Reservoir and the Little Wood River from the Little Wood
River Dam downstream to its confluence with the Snake River.

« The Snake River from its confluence with the Little Wood River downstream
to its confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

Little Wood River Dam Little Wood

River Project

== Reclamation Dam
@ Action Area

Reclamation Project Areas

¥—___Action area continues to

. i D Upper Snake River Basin
Columbia River estuary

V4

Source:
Bureau of Reclamation, PN Region GIS

Octber 2004

Figure 2-2. Action area and features and facilities for the proposed action in the Little
Wood River system.
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2.6 Future O&M in the Owyhee River System
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Figure 2-4. Action areas and features and facilities

Figure 2-3. Action area and features and facilities

for the proposed action in the Owyhee River
system.

2.6

2.6.1 Proposed Action

for the proposed actions in the Boise River system

and Payette River system.

Future O&M in the Owyhee River system includes:

Future O&M in the Owyhee River System

Storage in and release of water from Owyhee Dam and Reservoir.
Diversion of water into or at Tunnel No. 1, Dead Ox Pumping Plant, Ontario-
Nyssa Pumping Plant, and Gem Pumping Plants #1 and #2.

Routine maintenance (as described in Appendix B) at the above facilities.

The above features and facilities are a part of the Owyhee Project; they are authorized
for the irrigation of about 124,000 acres of land in southeastern Oregon and

southwestern ldaho.
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Future O&M in the Boise River System 2.7

2.6.2 Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-3):

« Owyhee Reservoir and the Owyhee River from Owyhee Dam downstream to
its confluence with the Snake River.

« The Snake River from the Gem Pumping Plants (near RM 426.6) downstream
to its confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

2.7 Future O&M in the Boise River System

2.7.1 Proposed Action

Future O&M in the Boise River system includes:

. Storage in and release of water from Anderson Ranch Dam and Reservoir,
Arrowrock Dam and Reservoir, Hubbard Dam and Reservoir, and Deer Flat
Dams and Lake Lowell.

. Storage in and release of irrigation water from Lucky Peak Dam and
Reservoir.

. Diversion of water at Boise River Diversion Dam.

. Power generation at Anderson Ranch and Boise River Diversion Dam
Powerplants.

« Routine maintenance (as described in Appendix B) at the above facilities
except Lucky Peak Dam and Reservoir.

« Provision of salmon flow augmentation water to Brownlee Reservoir (as
described in Appendix B) from uncontracted storage space in Lucky Peak
Reservoir, rented storage from the Water District 63 rental pool, and use of
powerhead space in Anderson Ranch Reservoir.

The above features and facilities are a part of the Arrowrock Division of the Boise
Project and the Lucky Peak Project. The Arrowrock Division facilities have various
authorizations, including irrigation, local flood control, hydropower generation,
conservation of fish, and recreation. The Lucky Peak Project (built by and within the
jurisdiction of the Army Corps of Engineers) is authorized for local flood control and
irrigation. Reclamation markets the stored water (for irrigation) and coordinates the
operations of the Arrowrock Division of the Boise Project with the Lucky Peak
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2.8 Future O&M in the Payette River System

Project to accomplish flood control objectives and to store water for irrigation. The
Army corps of Engineers has jurisdiction over operation and maintenance of Lucky
Peak Project facilities.

2.7.2 Action Area
The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-4 on page 18):

. Anderson Ranch Reservoir and the South Fork Boise River from Anderson
Ranch Dam downstream to its confluence with the Boise River.

« Arrowrock Reservoir and the Boise River from Arrowrock Reservoir
downstream to its confluence with the Snake River.

. Lake Lowell.

« The Snake River from its confluence with the Boise River downstream to its
confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

2.8 Future O&M in the Payette River System

2.8.1 Proposed Action

Future O&M in the Payette River system includes:

. Storage in and release of water from Deadwood Dam and Reservoir and
Cascade Dam and Lake Cascade.

. Diversion of water at Black Canyon Diversion Dam.
« Power generation at Black Canyon Diversion Dam Powerplant.
« Routine maintenance (as described in Appendix B) at the above facilities.

« Provision of salmon flow augmentation water to Brownlee Reservoir (as
described in Appendix B) from uncontracted space in Lake Cascade and
Deadwood Reservoir and rented storage from the Water District 65 rental pool.

The above features and facilities are part of the Payette Division of the Boise Project.
These facilities are authorized for irrigation and hydropower generation.
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Future O&M in the Malheur River System 2.9

2.8.2

Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-4 on page 18):

2.9

2.9.1

Payette Lake and the North Fork Payette River from Payette Lake
downstream to its confluence with the Payette River, including Lake Cascade
(Payette Lake is not a part of the proposed action, but its operations are
coordinated with Reclamation facilities).

Deadwood Reservoir and the Deadwood River from Deadwood Dam
downstream to its confluence with the South Fork Payette River.

The South Fork Payette River from its confluence with the Deadwood River
downstream to its confluence with the North Fork Payette River.

The Payette River from its confluence with the North Fork Payette River and
South Fork Payette River downstream to its confluence with the Snake River.

The Snake River from its confluence with the Payette River downstream to its
confluence with the Columbia River.

The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

Future O&M in the Malheur River System

Proposed Action

Future O&M in the Malheur River system includes:

Storage in and release of water from Agency Valley Dam and Beulah
Reservoir and Bully Creek Dam and Reservoir.

Storage in and release of water associated with 50 percent of storage in Warm
Springs Dam and Reservoir.

Diversion of water at Harper and Bully Creek Diversion Dams.
Routine maintenance (as described in Appendix B) at the above facilities.

Provision of salmon flow augmentation water to Brownlee Reservoir (as
described in Appendix B) from acquired natural flow rights of 17,650 acre-
feet from the Malheur River (with supplemental Snake River rights).

The above features and facilities are part of the Vale Project. These facilities are
authorized for irrigation and local flood control. The Bully Creek facilities are also
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2.9 Future O&M in the Malheur River System

authorized for recreation and fish and wildlife preservation and propagation.
Reclamation has an interest in 50 percent of the Warm Springs Reservoir.

2.9.2 Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-5):

Beulah Reservoir and the North Fork Malheur River downstream from
Agency Valley Dam to its confluence with the Malheur River.

Bully Creek Reservoir and Bully Creek downstream from Bully Creek
Diversion Dam to its confluence with the Malheur River.

Warm Springs Reservoir and the Malheur River downstream from Warm
Springs Dam to its confluence with the Snake River.

The Snake River from its confluence with the Malheur River downstream to
its confluence with the Columbia River.

The Columbia River from its confluence with the Snake River to the
Columbia River estuary.
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System Proposed Action N _
_ Action area
continues to
4 Columbia River
7 estuary

e== Reclamation Dam 7 /_/
e== Other Dam Q«
e Action Area QQF

Reclamation Project Areas

D Upper Snake River Basin B
_— ’ \’\Ully-cr@ek Bully Creek Dam . Ontario
Vale ! S —

Source:
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Figure 2-5. Action area and features and facilities for the proposed action in the Malheur River
system.
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Future O&M in Mann Creek System 2.10

2.10 Future O&M in Mann Creek System

2.10.1 Proposed Action

Future O&M in the Mann Creek system includes:

« Storage in and release of water from Mann Creek Dam and Reservoir.

« Diversion of water at Mann Creek Dam outlet.

« Routine maintenance (as described in Appendix B) at the above facilities.
The above features and facilities are part of the Mann Creek Project, which is
authorized for the irrigation of about 5,100 acres of land near Weiser, Idaho. The

authorization also includes minimum basic recreation facilities and fish and wildlife
conservation and development.

2.10.2 Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-6):

« Mann Creek Reservoir and Action Area for the Ma ae ,/ —  Keclamation Dam
Mann Creek downstream 20 [PIOPEEEE SO T e
from Mann Creek Dam to —— — e
its confluence with the fetion area 0 toer o s

i i Columbia River
Weiser River
estuary EonEs : ]
Bureau of Reclamation, PN Region GIS
« The Weiser River from its ovember 20

confluence with Mann
Creek downstream to its
confluence with the Snake
River.

« The Snake River from its
confluence with the Weiser
River downstream to its
confluence with the
Columbia River.

Mann Creek Dam

Mann Creek
Project

OR

« The Columbia River from

- - ID WY
its confluence with the T T
Snake River to the

Columbia River estuary. Figure 2-6. Action area and features and facilities for the

proposed action in the Mann Creek system.
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2.11 Future O&M in the Burnt River System

2.11 Future O&M in the Burnt River System

2.11.1 Proposed Action

Future O&M in the Burnt River system includes:
« Storage in and release of water from Unity Dam and Reservoir.

« Routine maintenance (as described in Appendix B) at the above facilities.

The above features and facilities are part of the Burnt River Project, which is
authorized for irrigation of about 15,600 acres of land in eastern Oregon.

2.11.2 Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-7):

« Unity Reservoir and the Burnt River from Unity Dam downstream to its
confluence with the Snake River.

« The Snake River from its confluence with the Burnt River downstream to its
confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

Action Area for the Burnt River
System Proposed Action
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0 4 8 12

Acgion area

e== Reclamation Dam
@==  Other Dam
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VAR

Unity Dam
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Columbia River
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] Baker City
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Figure 2-7. Action area and features and facilities for the proposed action in the Burnt River
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Future O&M in the Upper Powder River System 2.12

2.12 Future O&M in the Upper Powder River System

2.12.1 Proposed Action

Future O&M in the upper Powder River system includes:

. Storage in and release of water from Mason Dam and Phillips Lake.

. Diversion of water at Savely Dam and Lilley Pumping Plant.

« Routine maintenance (as described in Appendix B) at the above facilities.
The above facilities are part of the Upper Division of the Baker Project, which is
authorized for irrigation, local flood control, measures to conserve fish and wildlife,

and recreation. The Upper Division provides irrigation water to about 19,000 acres of
land in and around Baker City, Oregon.

2.12.2  Action Area

The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-8):

« Phillips Lake and the Powder River downstream from Mason Dam to its
confluence with the Snake River.

Action Area for the Upper Powder River and ’ Action area

Lower Powder River Systems Proposed Actions ‘ P Commues to
AT WY

Columbia Rlver

[ mmmm m— T
4 4 8 12 16 20 uT estu ary
e== Reclamation Dam
@== Other Dam
“N==e Upper Powder River Action Area
“Nwr Lower Powder River Action Area
(and Consolidated Action Area)
Reclamation Project Areas
C] Upper Snake River Basin
.
z Thief Valley Dam
Source:
Bureau of Reclamation, PN Region GIS £
QOctober 2004

\ / Brownlee Dam (ldaho Power)
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s Baker Pow, \ A

o
Project @r@%r
Baker City [
S
Q@
Mason Dam 2
A (Phillips Lake) g

°J \
Figure 2-8. Action areas and features and facilities for the proposed actions in the upper
Powder River system and the lower Powder River system.
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2.13 Future O&M in the Lower Powder River System

« The Snake River from its confluence with the Powder River downstream to its
confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

2.13 Future O&M in the Lower Powder River
System

2.13.1 Proposed Action

Future O&M in the lower Powder River system includes:

» Storage in and release of water from Thief Valley Dam and Reservoir.

« Routine maintenance (as described in Appendix B) at the above facilities.
The above features and facilities are part of the Lower Division of the Baker Project,

which is authorized for the irrigation of about 7,300 acres of land downstream from
Thief Valley Dam and Reservoir near Baker City, Oregon.

2.13.2  Action Area
The action area associated with this proposed action includes these river and reservoir
corridors (see Figure 2-8 on page 25):

« Thief Valley Reservoir and the Powder River downstream from Thief Valley
Dam to its confluence with the Snake River.

« The Snake River from its confluence with the Powder River downstream to its
confluence with the Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.

2.14  Future Provision of Salmon Flow Augmentation
from Rental or Acquisition of Natural Flow Rights

2.14.1 Proposed Action

This action is Reclamation’s future provision of salmon flow augmentation water to
Brownlee Reservoir (as described in Appendix B) from acquired or long-term leased
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Literature Cited 2.15

consumptive natural flow water rights from the Snake River between Milner Dam and
Swan Falls Dam (high-lift pumpers) during the salmon flow augmentation period.

The Term Sheet contemplates Reclamation acquiring or entering into a long-term
lease of 60,000 acre-feet from consumptive natural flow water rights diverted and
consumed below Milner Dam, with a corresponding increase in flow augmentation,
for a total of 487,000 acre-feet. The Term Sheet also contemplates that third parties
may acquire natural flows or other water supplies to substitute for reservoir storage
that would otherwise be used for flow augmentation. For this analysis, Reclamation
assumes that as noted above, it may secure up to 100,000 acre-feet of natural flows in
a given year for flow augmentation. Only the first 60,000 acre-feet of secured natural
flows will be used to increase the flow augmentation volume beyond 427,000 acre-
feet.

2.14.2  Action Area

The action area associated with this proposed action includes these river and reservoir
corridors:

« The Snake River downstream from Milner Dam to its confluence with the
Columbia River.

« The Columbia River from its confluence with the Snake River to the
Columbia River estuary.
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Chapter 3 HYDROLOGIC CONDITIONS

This chapter describes hydrologic conditions in the upper Snake River basin. This
information is presented in three parts. The first part, Section 3.1, provides an
overview of the upper Snake River basin and describes the range of hydrologic
conditions that have occurred as a result of past operations. This includes a summary
of the range of Federal reservoir contents and outflows. Section 3.2 describes the
development of an upper Snake River model used to simulate current hydrologic
conditions and future conditions expected to occur with the 11 proposed actions. The
third part, Section 3.3.1, describes the modeled analysis and previous studies that
attempt to describe the effects to lower Snake River flows from Reclamation’s
storage and diversion operations at upper Snake River projects.

3.1 Past Hydrologic Conditions

3.1.1 Overview of the Upper Snake River Basin

The Snake River begins at its headwaters near Yellowstone National Park in
Wyoming, turns west to the Idaho border, and flows northwest to its confluence with
the Henrys Fork near Rexburg, Idaho. From that point, the river follows a southerly
crescent across Idaho to the Idaho-Oregon border where it then turns north. The
Boise, Payette, and Weiser Rivers in Idaho and the Owyhee, Malheur, Burnt, and
Powder Rivers in Oregon join the Snake River in this Idaho-Oregon border reach.
The Snake River then passes through Idaho Power’s Hells Canyon Complex.
Brownlee Dam, near RM 285, is the uppermost facility, with Oxbow and Hells
Canyon Dams downstream. Reclamation (2004) describes private irrigation
development in the basin, the Federal promotion of agriculture, and Federal irrigation
development.

The Snake River basin upstream from Brownlee Dam drains about 72,590 square
miles. This area includes 31 dams and reservoirs with at least 20,000 acre-feet of
storage each. Reclamation, Idaho Power, and a host of other organizations own and
operate various facilities. These facilities have substantial influence on water
resources, supplies, and the movement of surface and ground water through the
region. The total storage capacity of these reservoirs is more than 9.7 million acre-
feet. In addition, there are numerous smaller state, local, and privately owned and
operated dams and reservoirs throughout the upper Snake River basin.
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3.1 Past Hydrologic Conditions

The annual flow of the Snake River averages about 14 million acre-feet per year into
Brownlee Reservoir and about 37 million acre-feet below Lower Granite Dam,
downstream from Lewiston. This compares to annual average flows of 135 million
acre-feet for the Columbia River at The Dalles, Oregon (BPA 2004), and 198 million
acre-feet at the mouth of the Columbia River (BPA et al. 2001).

As of 2002, about 3.3 million acres were being irrigated in the State of Idaho

(USDA 2002). This includes some acreage outside the Snake River basin but does
not include about 170,000 acres of land in the Snake River basin in eastern Oregon
currently irrigated as part of Reclamation projects. Reclamation provides a full water
supply to an estimated 605,000 acres and a supplemental water supply to an estimated
986,000 acres (USBR 2001b). These estimates are derived from 1992 information
and may be slightly higher due to minor increases in authorized areas for service
since 1992. Most of the lands receiving a supplemental water supply were originally
privately developed and irrigated from natural flows but subsequently contracted for
supplemental storage from a Reclamation project. About 1.7 million acres are
irrigated from entirely private water sources (USBR 1998).

Although irrigated acreage served by Federal projects has changed little since 1959,
total irrigation in Idaho has increased by more than 25 percent (USBR 1998). Much
of the new, private irrigation during this period uses groundwater.

3.1.2 Overview of Past Reservoir Hydrologic Operations

Appendix C provides general historical hydrologic data for river reaches and
reservoirs to help portray the range of systems’ operations and hydrologic conditions
that have occurred from past operations in the action areas. These conditions have
contributed to the current status of ESA-listed species. The tables in Appendix C
summarize the observed minimum, maximum, and median reservoir contents and
outflows for the period from 1971 to 2003 for selected storage facilities. These tables
reflect the entire range of operations that have occurred for the period of record. The
tabulated data do not represent a single water year, but rather they are a composite of
the records for each individual day within each month. These tables contain
companion data to the summary hydrographs presented in Appendix B of
Reclamation’s Operations Description for Bureau of Reclamation Projects in the
Snake River Basin above Brownlee Reservoir (2004), which provides the information
summarized in the tables for all reservoirs included in this consultation.

Table 3-1 shows the average volume of water released from total storage from
Reclamation reservoirs during the summer irrigation season from 1990 to 2003 was
about 3.3 million acre-feet. In total, the average volume of water released in the
upper Snake, Boise, and Payette River systems was approximately 3.0 million acre-
feet; the average volume of water released in the Owyhee River system was
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Past Hydrologic Conditions 3.1

Table 3-1. Average volume of water released from total storage in upper
Snake River systems from 1990 to 2003.

Average Volume of Water Released
Project/Area During the Irrigation Season
(acre-feet)

Upper Snake above Milner 2,154,000
Projects Total

Boise System 523,000
Payette System 293,000
Boise Project Total 816,000
Owyhee 334,000
Owyhee Project Total 334,000
Beulah 37,000
Warm Springs 93,000
Bully Creek 19,000
Vale Project Total 149,000
Thief Valley 14,000
Phillips Lake 37,000
Baker Project Total 51,000
Unity 21,000
Burnt River Project Total 21,000
Grand Total 3,525,000

1 Does not include Mann Creek or Little Wood Projects.

2 Average volume was obtained by subtracting minimum storage from maximum storage
during the April-to-October irrigation season.

approximately 334,000 acre-feet, and the average volume of water released in the
remaining Oregon projects was approximately 221,000 acre-feet.

3.1.3 Hydrologic Changes

Hydrologic conditions (e.g., the timing and magnitude of streamflows) at many
locations in the upper Snake River basin have changed over the past century as a
result of numerous water development projects that involve hydropower generation,
water withdrawals, reservoir storage, and return flows. The construction and
subsequent operations of Reclamation facilities have contributed to these hydrologic
changes and the present hydrologic conditions.

Figure 3-1, Figure 3-2, and Figure 3-3 illustrate mean monthly observed and
estimated unregulated flow at three locations in the upper Snake River basin: the
Snake River at Milner, Boise River at Lucky Peak, and Payette River at Horseshoe
Bend. Unregulated flows were developed from observed flows with the effects of
storage, measured/estimated diversions, and measured/estimated return flows
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3.1 Past Hydrologic Conditions

removed. It is calculated by removing the effects of historical reservoir operations,
diversions, and short-term surface returns from the observed flow record.
Unregulated flows reflect the historical river gains and typically have not been
modified to reflect the current level of groundwater pumping, irrigation withdrawals,
return flows, etc. These figures provide a general comparison of current hydrologic
conditions and how water development activities have altered the hydrology at these
locations.

Unregulated flows should not be confused with “modified” flows, which are
historical streamflows adjusted to the year 2000 level of irrigation depletion.
Modified flows are described in Section 3.2 of this chapter.

Figure 3-1 shows that much of the water volume is diverted for irrigation before
passing the Snake River at Milner gage. Unregulated flows depicted in Figure 3-1
reflect removal of the effects from Reclamation and non-Reclamation facilities.
Figure 3-2 and Figure 3-3 reflect removal of the effects of all storage, diversion, and
short-term return flows from Reclamation and non-Reclamation facilities. Figure 3-2
and Figure 3-3 show the effect reservoir regulation has on streamflows upstream from
most irrigation activity.

Observed and Estimated Unregulated Flows at the
Snake River near Milner Gage

O Observed Flow m Unregulated Flow
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Figure 3-1. Average monthly observed and estimated unregulated flow at the Snake River
near Milner gage from 1928 to 2000 (observed from USGS, unregulated from MODSIM).
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Past Hydrologic Conditions 3.1

Observed and Estimated Unregulated Flows at
the Boise River at Lucky Peak Gage
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Figure 3-2. Average monthly observed and estimated unregulated flow at the Boise River at
Lucky Peak gage from 1971 to 2000 (from USBR Hydromet data).

Observed and Estimated Unregulated Flows at
the Payette River at Horseshoe Bend Gage
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Figure 3-3. Average monthly observed and estimated unregulated flow at the Payette River at
Horseshoe Bend gage from 1971 to 2000 (from USBR Hydromet data).
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3.2 Modeled Hydrologic Conditions Analysis

3.2 Modeled Hydrologic Conditions Analysis

Reclamation developed the Upper Snake River model using MODSIM to simulate
current hydrologic conditions and future hydrologic conditions that would occur with
implementation of the proposed actions. This section provides a general description
of model development and results. Appendix E more fully describes the model, its
development, and verification. Pisces, a user interface, can be used to access the data
contained on CD-ROM. Tables in Appendix D summarize some of the modeled
results.

MODSIM is a general-purpose river and reservoir operations computer simulation
model. The model includes the river system features (storage reservoirs, irrigation
demands, operational flow objectives, and reservoir contents) present in 2004. The
Upper Snake River MODSIM model is an updated version of the model used in
previous Reclamation consultations on upper Snake River basin project operations.
Previous analyses used a 1928-t0-1989 gains data set modified to the year 1989 level
of irrigation. This analysis includes additional years in the gains data set (1928 to
2000) and a level of irrigation modified to the year 2000. The model results are
monthly averages.

3.2.1 Modeling Current Operations and the Proposed Actions

Comparisons of observed and unregulated flows for the periods of record from either
1928 to 2000 or 1971 to 2000, as shown in Section 3.1.3, do not adequately illustrate
the effects of current irrigation practices, reservoir operations, and return flows. This
is because not all reservoirs were in place or operating the same way throughout the
period. Irrigation practices have also evolved.

To establish a baseline for later analysis of the hydrologic effects attributed to the
proposed actions, it was necessary to determine how the current reservoir operating
priorities and current irrigation practices, including the influence of groundwater
pumping, would have affected runoff if they were imposed on the historical record.
To do this, Reclamation created a 1928-t0-2000 data set of river gains adjusted to the
2000 level of irrigation depletion. This complex process ultimately added gains to the
early years of the historical record and subtracted gains from the remainder of the
period (see Appendix E and Larson 2003).

After preparing the adjusted gains data set, Reclamation used its Upper Snake River
MODSIM model to simulate reservoir operations and water distribution for two
scenarios: current project operations (labeled “Current_Operations”) and future
proposed actions (labeled “Proposed_Action”). The resulting flows from current
operations are called “modified flows.”
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Both simulations include provisions of flow augmentation for listed anadromous fish
in the Snake and Columbia Rivers. Water for salmon flow augmentation may come
from a variety of sources, including uncontracted storage space, annual storage
rentals from willing irrigation entities, natural flow rentals and acquisitions, and
powerhead space. The calculations for how much salmon flow augmentation water
Reclamation can provide in a given year include factors for:

« The availability of water in the rental pools based on past contributions.
« The availability of natural flow rentals.
« The volume of Reclamation space that has refilled from the previous year.

« The availability of water that can be released from reservoir space reserved for
powerhead.

Current Operations

This simulation models the hydrologic conditions of Reclamation’s current operations
using operational criteria reflective of current river operation practices and applied to
the water supply record from 1928 to 2000. Current river operations practices refer to
meeting today’s irrigation demand (all 1991-t0-2000 recorded diversions based on
water supply), flood control operation rules, target recreation reservoir levels, and
target instream flow levels. This simulation includes provision of up to 427,000 acre-
feet of salmon flow augmentation water through storage releases and acquired and
leased natural flows. Flows past Milner Dam are limited to a maximum of 1,500 cfs.
No water in powerhead space is available for flow augmentation from Palisades
Reservoir or Lake Walcott.

Proposed Actions

The Proposed Action scenario simulates future hydrologic conditions with
implementation of the proposed actions (the storing, releasing, and diverting of project
water). This simulation uses the same assumptions as the Current Operations
simulation with additions to reflect the proposed actions, including an additional annual
acquisition of 60,000 acre-feet of natural flow rights below Milner Dam for flow
augmentation. Natural flow is assumed to be leased or acquired from high-lift pumpers
during the flow augmentation period. The maximum volume of flow augmentation to
be provided in a given year is 487,000 acre-feet. In those years when rental water is
scarce, Reclamation will make available up to 78,500 acre-feet (or accrual, if less) of
Palisades Reservoir powerhead space as a last resort to achieve up to 427,000 acre-feet
for flow augmentation (conditions for use of powerhead are described in

Appendix B.1.2). In very dry years, Reclamation may allow up to 30,000 acre-feet of
uncontracted space in the Payette River basin for irrigation rental on a temporary basis
as described in the Term Sheet (Nez Perce Tribe et al. 2004) and in Appendix B.2.
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This simulation also modifies the timing of flow augmentation at Milner Dam; in
most years, flow augmentation is modeled as being released in July and August with
flows up to 2,500 cfs. In dry years, flow augmentation is modeled as beginning in
June. As described in Appendix B, augmentation in the proposed actions will begin
after the maximum reservoir fill is achieved and after flood releases past Milner Dam
are complete. This will normally occur after June 20, resulting in maximum releases
for flow augmentation of less than 2,500 cfs. However, flow augmentation releases
may be delayed until after July 4 due to late runoff. In such cases, releases of up to
3,000 cfs may be necessary before the end of the flow augmentation period in order to
satisfy USFWS ramping criteria. The monthly computer simulation cannot capture
the complexities of daily ramping criteria combined with variable start and end dates.
Therefore, the modeled monthly average flows in Appendix D will not precisely
reflect the daily flow rates, especially below Milner Dam.

Model Calibration

The Current Operations model was calibrated to closely simulate observed river flows
and reservoir operations since 1992. Reclamation has operated the reservoirs
consistently since 1992 while attempting to meet salmon flow augmentation
objectives. Figure 3-4 shows a graphic comparison of the calibration at the Snake
River at Weiser gage. Appendix E provides more examples.

Actual Operations and Current Operations Modeled
Flows at the Snake River at Weiser Gage

— Actual Operations —— Current Operations

60,000

50,000 -

40,000 -

cfs

30,000 -

20,000 -

10,000

0 T
1990 1991 19

92 1993 1994 1995 1996 19
Date

97 1998 1999 2000

Figure 3-4. Modeled current conditions versus observed monthly average flows at the
Snake River at Weiser gage (1990-2000).
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3.2.2 General River and Reservoir Modeled Results for the
Proposed Actions

Reclamation developed Pisces, a software interface, to view the modeled output for
the computer simulations. Appendix E contains a CD-ROM with this interface.
Through this interface, a user can view the following modeled output as either tables
or graphs:

. Time series data for river flows and reservoir contents and elevations (a time
series is a hydrograph for the period of record).

. Exceedance data for river flows and reservoir contents and elevations (an
exceedance curve shows how often a river reach or reservoir equals or
exceeds a specific flow or volume).

The data are output as monthly average flows or end-of-month reservoir contents or
elevations and define a simulated range of operations at these facilities. This data is
available for the Current Operations and Proposed Action scenarios. Tables in
Appendix D show modeled minimum, maximum, and median end-of-month reservoir
contents by month and average monthly reservoir outflows for some proposed
actions.

The species’ chapters also include modeled data relevant in describing specific
hydrologic conditions and how these relate to the species population numbers,
distribution, and related parameters with regard to analyzing the proposed actions’
effects. The CD-ROM in Appendix E allows access to the complete modeled results
for additional reservoirs and river nodes. Pisces also displays hydrologic data
reflecting actual operations. This is historical operations presented as monthly
averages, not modeled data.

The following four figures (Figure 3-5 through Figure 3-8) show how flows and
reservoir contents differ between the modeled results from current operations and the
proposed actions using the 1990-to-2000 period of record. It is readily apparent that
the hydrologic differences between the two scenarios are small.
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3.2 Modeled Hydrologic Conditions Analysis

Current Operations and Proposed Action Modeled
Flows at the Snake River near Moran Gage

—— Current Operations —— Proposed Action ‘
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Figure 3-5. Modeled results from current operations and the proposed actions for
flows at the Snake River near Moran gage (near Jackson Lake Dam) from 1990 to
2000.

Current Operations and Proposed Action Modeled
Reservoir Contents for American Falls Reservoir

—— Current Operations —— Proposed Action
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Figure 3-6. Modeled results from current operations and the proposed actions for
reservoir contents at American Falls Reservoir from 1990 to 2000.
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Current Operations and Proposed Action Modeled
Flows at the Snake River at Milner Gage

—— Current Operations —— Proposed Action
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Figure 3-7. Modeled results from current operations and the proposed actions for
flows at the Snake River at Milner from 1990 to 2000.

Current Operations and Proposed Action Modeled
Reservoir Contents for Arrowrock Reservoir
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Figure 3-8. Modeled results from current operations and the proposed actions for
reservoir contents at Arrowrock Reservoir from 1990 to 2000.
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3.2.3 Salmon Flow Augmentation Model Results

Under current operations, the model predicts Reclamation could supply at least
427,000 acre-feet in 50 percent of years. This is far less than originally computed in
Reclamation’s amended biological assessment (2001a), which suggested

427,000 acre-feet would be available with 80 percent reliability if powerhead was not
available. Previous analyses assumed the irrigation community would be far more
willing to rent water for flow augmentation than has been reflected in recent years.
The current Upper Snake River MODSIM model computes flow augmentation
contributions based on the irrigators’ recent past behavior (from 1992 to 2004) as
related to reservoir carryover and anticipated runoff volume.

The modeled results show that the proposed actions are more likely to provide
427,000 acre-feet for salmon flow augmentation than the current operations (see
Table 3-2 and Figure 3-9). The proposed actions are estimated to supply at least
427,000 acre-feet or more in roughly three-fourths of the water years and as much as
487,000 acre-feet in slightly less than half the water years.

Historically, Reclamation has provided 427,000 acre-feet or close to this volume in
about 62 percent of the years since 1992, when it first committed to providing up to
427,000 acre-feet for salmon flow augmentation. Recently, Reclamation has not been
able to provide a full 427,000 acre-feet beginning in 2001 due to drought conditions.
The Snake River at Heise gage, 2001, 2002, 2003, and 2004 have been among the

Figure 3-9. Exceedance curve comparing the likelihood of providing annual flow
augmentation volumes for the modeled current operations and proposed action
scenarios.

40

Final — November 2004



Modeled Hydrologic Conditions Analysis 3.2

Table 3-2. Likelihood of providing various volumes of salmon flow augmentation for
the modeled current operations and the proposed action scenarios.

Flow Augmentation Probability of Equaling or Exceeding with:

Volume (acre-feet) Current Operations | Proposed Action
487,000 0 percent 45 percent
427,000 50 percent 76 percent
300,000 73 percent 87 percent

driest years of record. Taken consecutively, they represent the driest four-year period
of record. Tables D-3 and D-4 in Appendix C show the volumes of salmon flow
augmentation Reclamation has provided historically from the upper Snake River
basin since 1991 and the storage sources for these volumes.

3.2.4 Modeled Flows at Lower Granite and McNary Dams

NOAA Fisheries (2000) identified spring and summer flow objectives for salmon and
steelhead at Lower Granite and McNary Dams on the Snake River and Columbia River,
respectively, in biological opinions covering FCRPS operations (see Table 3-3).

The Upper Snake River MODSIM database and output do not extend to control points
below Brownlee Dam. In order to quantify potential flow effects at Lower Granite and
McNary Dams from Reclamation’s proposed actions (including the storage, release,
and diversion of project water), it was necessary to integrate flows above Brownlee
Dam with those of reservoirs in the FCRPS. This was accomplished by using BPA’s
Hydrosim model output. The Hydrosim run used was FRIII_03SN6704, which reflects
the current biological opinion operation for the FCRPS.

To adequately address the hydrologic impacts downstream from Brownlee Dam
attributable to Reclamation’s proposed actions, the output from the FRII1_03SN6704
run needed to be adjusted to reflect the modeled inflows to Brownlee Reservoir. The
original Brownlee Reservoir discharges in the Hydrosim run were adjusted by the
outputs from the Upper Snake River MODSIM model for the Current Operations and

Table 3-3. Seasonal flow objectives and planning dates for the Snake and Columbia Rivers
(from NOAA Fisheries 2000).

. Spring Summer
Location

Dates Objective * Dates Objective *

Snake River at Lower

. 4/03 - 6/20 | 85,000 to 100,000 cfs | 6/21 - 8/31 50,000 to 55,000 cfs
Granite Dam

Columbia River at

4/10 - 6/30 | 220,000 to 260,000 cfs | 7/01 - 8/31 200,000 cfs
McNary Dam

1 Obijective varies according to water volume forecasts.
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3.3 Flow Effects in the Lower Snake River at Brownlee Reservoir

Proposed Action scenarios. This was done by computing the difference between the
Brownlee Reservoir inflows used in the Hydrosim model run with those computed by
Reclamation’s MODSIM output. That difference in flow was then added to (or
subtracted from) the FRII1_03SN6704 flow values at Lower Granite and McNary
Dams to produce new flow values at these locations.

Reclamation’s Upper Snake River MODSIM model used a 1928-t0-2000 period of
record, while the Hydrosim run used a 1929-t0-1978 period of record. Therefore, the
MODSIM generated inflows to Brownlee Reservoir for the 1929-t0-1978 period were
used in adjusting the Hydrosim runs.

Table 3-4 and Table 3-5 show the modeled flows at Lower Granite and McNary Dams
for current operations and the proposed actions at the 10, 50, and 90 percent
exceedance levels. During the fall and winter (from October through December), there
is no difference in flows at McNary and Lower Granite Dams between the modeled
current operations and the proposed actions flows. Generally, at Lower Granite Dam
flows are slightly less or the same from January through March and in September with
slightly more flow from April through August for the proposed actions compared to
current operations. In drier years (at the 90 percent exceedance), the proposed actions
result in a greater percentage increase in flows. A similar effect to flows occurs at
McNary Dam. For all the months, the differences in flows are small.

3.3 Flow Effects in the Lower Snake River at
Brownlee Reservoir

Current hydrologic conditions in the lower Snake River at Brownlee Reservoir are the
result of numerous upstream water development activities, including, but not limited
to, hydropower development, private and Federal irrigation and flood control
projects, and municipal and industrial diversions and discharges. Reclamation’s
construction and subsequent operations of its project facilities have contributed to
these conditions. Influences from Reclamation’s O&M activities have influenced the
hydrologic conditions in the Snake River for almost a century beginning with the
construction of the Minidoka Project. All facilities associated with the proposed
actions have been operating for at least 40 years.

Previous ESA consultations for Reclamation’s O&M activities in the upper Snake
River basin have included consumptive use analyses to describe hydrologic effects.
Most recently, Reclamation developed a modeled analysis for this consultation to
identify and isolate the hydrologic effects in the lower Snake River at Brownlee
Reservoir resulting from past and present storage, release, and diversion operations at
these associated facilities. This modeled analysis is described first; the subsequent
sections review previous hydrologic studies.
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Table 3-4. Modeled Lower Granite Flows for the 10, 50, and 90 percent exceedance levels for the
period of record from 1929 to 1978.

10 percent 50 percent 90 percent
Current Proposed Current Proposed Current Proposed
Month Operations Action Operations Action Operations Action
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

October 28,833 28,833 23,753 23,748 18,822 18,820
November 27,281 27,281 20,083 19,715 15,843 15,842
December 51,658 51,658 29,633 29,388 16,896 16,896
January 64,144 63,661 32,854 32,765 21,533 21,533
February 61,107 61,016 35,427 35,427 15,794 15,783
March 76,082 75,658 43,976 43,930 25,551 25,551
April 110,386 110,216 69,078 69,144 32,976 33,077
May 160,548 160,744 106,284 106,480 68,944 69,139
June 164,398 164,600 97,682 97,827 53,541 54,896
July 69,497 70,271 53,263 53,545 40,890 42,172
August 34,735 34,921 30,581 30,801 19,182 19,683
September 24,973 24,973 21,371 21,371 17,381 17,346

Table 3-5. Modeled McNary Flows for the 10, 50, and 90 percent exceedance levels for the
period of record from 1929 to 1978.

10 percent 50 percent 90 percent
Current Proposed Current Proposed Current Proposed
Month Operations Action Operations Action Operations Action
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

October 127,567 127,567 106,992 106,992 101,714 101,712
November | 140,426 140,426 117,897 117,896 111,621 111,621
December | 196,842 196,842 127,131 127,131 113,746 113,746
January 250,847 250,847 176,272 176,222 100,338 100,338
February | 234,941 234,941 142,163 142,140 90,167 90,197
March 203,077 202,979 139,296 139,250 95,814 95,814
April 278,383 278,484 189,170 189,271 104,306 104,407
May 390,721 390,916 272,238 272,433 144,682 144,877
June 403,069 403,271 265,243 265,445 166,371 166,573
July 281,040 281,455 203,635 204,111 148,696 149,929
August 194,679 194,865 162,493 162,812 121,774 121,894
September | 114,071 113,834 91,354 91,351 81,049 81,049
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3.3 Flow Effects in the Lower Snake River at Brownlee Reservoir

3.3.1 Modeled Analysis

Reclamation completed a simulation study to analyze a “Without Projects Operations”
scenario; this scenario isolates the flow effects at Brownlee Reservoir that are
attributable to the combined effects of storing and releasing project water from project
reservoirs, of diverting project water at downstream points of delivery, and of return
flows. Larson (2004) more fully describes this simulation study. This scenario
simulates the hydrologic conditions that would occur if Reclamation’s facilities were
not operating but with all non-Reclamation operations continuing. This simulation is
an artificial scenario that makes no assumptions as to how water users would have
reacted had Reclamation not built the dams, headworks, canals, or secured natural flow
water rights. Removing the Reclamation dam operations means that rivers run through
empty reservoirs. In addition, project water is not stored, released, or diverted.

Creating the “Without Projects Operations” Scenario

Reclamation modified the Current Operations data set from the Upper Snake River
MODSIM model described in Section 3.2 to create a “Without Projects Operations”
scenario. The Current Operations data set input was modified to remove Reclamation
reservoirs, storage contracts, diversions, and natural flow rights associated with
Reclamation development. Adjustments were made to local gains by various
methods in each of the major sub-basins.

Table 3-6 shows the Reclamation reservoirs and associated storage contracts removed
from the Current Operations model data sets to develop a “Without Projects Operations”
scenario. Space assignments in Henrys Lake and Blackfoot Reservoir were assumed to
remain as in the Current Operations data set. All operational target flow objectives (such

Table 3-6. Federal storage and diversion facilities and associated actions to develop a “Without
Projects Operations” scenario. *

Storage Facility Action Diversion Facility Action
Jackson Lake Dam Removed Cascade Creek Diversion Dam Not modeled
Grassy lake Dam Removed Minidoka Northside Headworks Diverts 40% of natural flow right
Island Park Dam Removed Minidoka Southside Headworks Diverts 40% of natural flow right
American Falls Dam Removed Unit A Pumping Plant Removed
Minidoka Dam Removed Milner-Gooding Canal Headworks Removed
Palisades Dam Removed Falls Irrigation Pumping Plant Removed
Ririe Dam Removed Tunnel No. 1 Removed
Little Wood River Dam Removed Dead Ox Pumping Plant Removed
Owyhee Dam Removed Ontario-Nyssa Pumping Plant Removed
Anderson Ranch Dam Removed Gem Pumping Plants #1 and #2 Diverts private natural flow only
Arrowrock Dam Removed Boise River Diversion Dam Diverts private natural flow only
Hubbard Dam Not modeled Black Canyon Diversion Dam Diverts private natural flow only
Deer Flats Dam Removed

1 Project facilities and operations associated with the VVale, Mann Creek, Burnt River, and Baker Projects were not included in the Upper Snake River
MODSIM model and therefore are not modeled in the “Without Projects Operations” simulation. Storage facilities associated with these projects
include Warms Springs, Agency Valley, Bully Creek, Mann Creek, Unity, Mason, and Thief Valley Dams. Diversion facilities associated with
these projects include Harper Diversion Dam, Bully Creek Diversion Dam, Mann Creek Dam Outlet, and Savely Dam and Lilley Pumping Plant.
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as flood control or minimum flows) were removed. With the exception of privately held
natural flow water rights, diversions to Reclamation facilities were shut off. Table 3-6
also summarizes Reclamation diversions that were removed from the Current Operations
data set. These include all diversion of project water.

Gains to the Snake River above King Hill associated with Reclamation activities were
adjusted using response functions from the Eastern Snake Plain Aquifer (ESPA)
regional groundwater model (Johnson et al. 1998; Johnson and Cosgrove 1999).
Adjustments to the gains in the Boise, Payette, the mainstem of the Snake River
downstream of King Hill, and Owyhee River basins were made using estimated water
budgets to derive “return flow factors.” This approach is very different from those
done in previous analyses. Appendix E and Larson (2003) more fully address the
development of the gains data set.

Findings

Developing a “Without Projects Operations” scenario was an academic exercise to
isolate the effects of Reclamation operations on Brownlee Reservoir inflow.
Brownlee Reservoir inflows were compared in two scenarios: a Current Operations
scenario, which reflects year 2000 levels of irrigation demands, diversions, and
depletions; and a hypothetical “Without Projects Operations” scenario, which
contains the same demands but less delivery and depletions because there would be
less water available during the demand season. Table 3-7 summarizes this
comparison for three individual years, representing dry (1992), average (1995), and
wet (1997) water conditions.

Table 3-7. Modeled change of flow into Brownlee Reservoir for a dry (1992), average (1995), and wet (1997) year.

1992 1995 1997
Dry Average Wet
Current Wit.hOUt Hydrologic Current Wit.hOUt Hydrologic Current Wit.hOUt Hydrologic
Month Operations Projects Change! | Operations Projects Change! | Operations Projects Change*
(cfs) Operations (cfs) (cfs) Operations (cfs) (cfs) Operations (cfs)
(cfs) (cfs) (cfs)
October 11,180 8,857 2,323 10,700 13,727 -3,026 14,214 13,003 1,211
November 13,450 17,759 -4,309 10,805 15,682 -4,877 15,332 21,903 -6,571
December 12,174 16,086 -3,912 10,924 16,937 -6,014 19,236 26,383 -7,147
January 9,644 14,422 -4,778 15,430 20,285 -4,855 45,509 42,694 2,815
February 12,181 18,339 -6,158 17,585 26,218 -8,633 40,346 28,839 11,508
March 10,201 16,545 -6,344 21,236 31,038 -9,802 41,518 34,909 6,609
April 9,608 11,050 -1,442 24,882 29,731 -4,850 50,753 49,337 1,416
May 7,470 8,828 -1,358 34,058 50,002 -15,944 53,582 81,494 -27,912
June 6,954 4,328 2,626 30,597 51,284 -20,686 43,271 67,606 -24,335
July 5,646 3,863 1,783 14,660 13,225 1,435 17,976 16,761 1,215
August 5,030 3,437 1,593 9,900 4,597 5,303 15,351 6,974 8,376
September 6,923 5,395 1,528 11,259 6,916 4,344 13,292 9,314 3,978
1 Change in flow attributed to Reclamation operations (Current Operations minus Without Projects Operations).
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Removing Reclamation reservoirs, diversion facilities, and all diversion of project
water dramatically changes the timing of flows in the Snake River. Natural flow
irrigation diversions usually begin in April. Project storage releases normally follow
in June. Reclamation’s operations generally decrease flows in the Snake River and its
tributaries from November through June. Flood control evacuations are the exception
to this pattern in years of high runoff like 1997 (see Table 3-7 on page 45).
Reclamation’s operations increase flows in the Snake River from late July until early
October. Without Reclamation, river reaches would dry up completely in some years
because private natural flow diversions would take the entire river flow. This would
most often occur in summer and early fall. Affected reaches include the Snake River
at Blackfoot, the Snake River at Milner, and the Payette River at Payette. This is
illustrated in time series plots for the years 1990 through 2000 (see Figure 3-10
through Figure 3-12).

This analysis also suggests that the annual return flow to the Snake River would also
be diminished without Reclamation operations. The “Without Projects Operations”
scenario results in more water remaining in the Snake River because storage
deliveries are shut off, natural flow deliveries associated with Reclamation activities
are halted, and evaporation losses are reduced. The annual average difference in
flows at Brownlee Reservoir, comparing flows without Reclamation operating to
flows with Reclamation operating, was determined to be 2.01 million acre-feet.

Snake River at Blackfoot 1990-2000
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Figure 3-10. Modeled flows at the Snake River at Blackfoot gage showing Current
Operations versus Without Projects Operations for the years from 1990 to 2000.
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Snake River at Milner 1990-2000
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Figure 3-11. Modeled flows at the Snake River at Milner gage showing Current
Operations versus Without Projects Operations for the years from 1990 to 2000.

Payette River at Payette 1990-2000
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Figure 3-12. Modeled flows at the Payette River at Payette gage showing Current
Operations versus Without Projects Operations for the years from 1990 to 2000.
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3.3.2 Summary of Previous Studies

The effects to lower Snake River flows from O&M of upper Snake River projects
have been evaluated in previous ESA consultations. These studies have involved
simple consumptive use analyses, which was the best scientific information available
at the time. The following summarizes these study findings.

Reclamation’s June 2000 Consumptive Use Study

Reclamation (2000) provided NOAA Fisheries with a consumptive use analysis in
June 2000. An annual consumptive use estimate of approximately 3.8 million acre-
feet was determined based on approximately 1.6 million acres of combined full
service and supplemental lands served by Reclamation storage facilities multiplied by
an average estimated crop consumption of 2.33 acre-feet per acre. Return flows were
calculated as the monthly water deliveries from Reclamation storage facilities minus
consumptive use. Return flows were then routed back to the Snake River where they
were not subject to later diversion.

The annual consumptive use estimate of 3.8 million acre-feet took into account all
lands irrigated with Reclamation storage water as described in the 1992 Summary
Statistics, Water, Land, and Related Data (USBR 1992). The 3.8 million acre-feet
estimate did not take into account natural flow deliveries through Reclamation canals.
Return flows from Reclamation irrigation were not subject to diversion as “natural”
flows and therefore were assumed to eventually flow to Brownlee Reservoir.

This analysis was done without any simulation modeling. Based on the computed
monthly consumptive use values, effects to flows in the lower Snake and Columbia
Rivers were assessed.

Reclamation’s 2001 Upper Snake Supplemental Biological Assessment

In response to peer review comments, Reclamation updated the June 2000
consumptive use analysis (USBR 2000) when preparing its April 2001 supplemental
biological assessment. The 1.6 million acres used in the analysis described above
was adjusted to 930,000 “equivalent acres” served by Reclamation storage facilities.
About 986,000 acres of the original 1.6 million acres were private lands that received
supplemental water for about one-third of their water supply (Sutter 2000).
Therefore, these private acres were adjusted to 325,410 acres receiving a full supply
for computational purposes (approximately one-third of 986,000 acres).

The 2.33 acre-feet consumptive use average value used in the earlier analysis was
adjusted to 1.72 acre-feet to reflect antecedent moisture conditions and effective
summer precipitation. The 930,000 equivalent acres were then multiplied by an
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average estimated crop consumption of 1.72 acre-feet per acre. Return flows and
routing were done similar to the June 2000 analysis. This analysis estimated the

average annual consumptive use as 1.6 million acre-feet compared to 3.8 million
acre-feet in the June 2000 study.

The 1.6 million acre-feet consumptive use estimate did not take into account natural
flow deliveries through Reclamation canals. It also did not take into account that
return flows from Reclamation are subject to diversion as “natural” flows and may
never appear at Brownlee Reservoir. The analysis was done without any simulation
modeling. Reclamation recognized these analysis limitations and stated so in its
supplemental biological assessment (USBR 2001b):

“[Blecause return flows from one project may be intercepted or diverted by other downstream
users, there is no certainty that water currently intercepted by Reclamation dams and later released
would remain in the Snake River, that is to say, there is no guarantee that water would not be
diverted by junior water rights holders.”

Comparison of Previous Studies to the Current Analysis of Flow Effects in the
Snake River

The current modeled “Without Projects Operations” analysis described in this
biological assessment is not directly comparative to Reclamation’s June 2000
consumptive use analysis (USBR 2000) or the April 2001 supplemental biological
assessment (USBR 2001b). The consumptive use studies described above did not
fully reflect Reclamation’s influence on water development in the region.

The modeled “Without Projects Operations” simulation developed for this biological
assessment is Reclamation’s first attempt to assess impacts based on actual measured
data: historical diversions, historical streamflows, historical river gains, and legal
water rights. Historical gains were adjusted to the 2000 level of irrigation
development. An attempt was made to address changes in return flows. In the Snake
River above King Hill, return flows were routed with response functions generated by
the ESPA groundwater model (Johnson et al. 1998; Johnson and Cosgrove 1999). A
monthly surface water model (MODSIM) was used to derive delivery capability with
the local gains’ adjustments. Reservoir evaporation was taken into account.
Consumptive use and return flow efficiencies are products of model calibration with
observed data. This recent study reflects the best scientific information quantifying
the hydrologic effects of Reclamation’s upper Snake River operations.
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Chapter4  AQUATIC SNAILS

4.1 Status

Five species of aquatic mollusks in the middle Snake River were listed as endangered
or threatened in 1992 (57 FR 59244). The Banbury Springs lanx (Lanx sp.), the ldaho
springsnail (Pyrgulopsis idahoensis), the Snake River physa (Physa natricina), and
the Utah valvata (Valvata utahensis) were listed as endangered. The Bliss Rapids
snail (Taylorconcha serpenticola) was listed as threatened. The Federal Register
notice provided summary information for the species. All five species are endemic to
the Snake River and/or some springs and tributaries, and all are thought to be
generally intolerant of pollution. These species were listed due to declining
distribution within the Snake River, adverse habitat modification and deteriorating
water quality from hydroelectric development, peak-loading effects from water and
power operations, water withdrawal and storage, water pollution, and inadequate
government regulatory mechanisms. However, studies conducted since the listing
show that the Bliss Rapids and Idaho springsnail are significantly more widespread
than described in 1992 (Cazier 2001a, 2001b, 2001c, 2002), and actually may fully
occupy the described historical distribution of the species.

The USFWS (1995) recovery plan for these species includes short- and long-term
multi-agency objectives to restore viable, self-reproducing colonies of the listed
snails. Downlisting or delisting will depend on the detection of increasing, self-
reproducing colonies at monitoring sites within each species’ recovery area for at
least a 5-year period. The recovery area for these species extends from American
Falls Dam (RM 709) downstream to C.J. Strike Reservoir (RM 518) (USFWS 1995).
It should be noted that the State of Idaho, in conjunction with Idaho Power, formally
petitioned the USFWS in the fall of 2004 to delist the Idaho springsnail.

As described in Appendix A, the proposed actions will have no effect on the Banbury
Springs lanx or habitat important to its survival; this chapter does not discuss the
Banbury Springs lanx further.

41.1 Previous Consultations

The 1999 USFWS biological opinion for Reclamation’s O&M activities in the upper
Snake River basin concluded that the normal operations and maintenance of the
Reclamation facilities and the delivery of salmon flow augmentation may affect, but is
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not likely to adversely affect, the Bliss Rapids and Utah valvata snails; will have an
unknown affect on the Snake River physa; and will have an undetermined effect on the
Idaho springsnail. The opinion concluded that the proposed action will not jeopardize
the continued existence of the listed snail species. The required terms and conditions
and the current status of Reclamation activities related to these conditions are:

1. Meet with the USFWS to determine the delivery of salmon augmentation water.
Reclamation has coordinated the delivery of salmon augmentation water with the
USFWS, NOAA Fisheries, and other agencies.

2. Meet with the USFWS to develop an overall monitoring strategy. Reclamation
and the USFWS agreed on a field and laboratory research and monitoring plan
that is currently underway (Wood et al. 2000). Laboratory tolerance studies and
field measurements executed as part of this plan are summarized in several reports
(Lysne 2003a; Weigel 2002, 2003).

3. Meet with the USFWS to determine ramping rates for the salmon augmentation
water releases. Reclamation applied the agreed 100 to 200 cfs per day
downramping rate of salmon augmentation water releases during periods when
salmon augmentation water was released upstream from Milner Dam.

4. ldentify and track other agencies’” water quality monitoring actions. Reclamation
water quality staff is involved in coordinating water quality monitoring and the
total maximum daily load (TMDL) process.

5. Consult with the USFWS on the design and implementation of snail shell surveys.
Reclamation conducted shell surveys in American Falls Reservoir and
downstream reaches to Jackson Bridge. These data have not revealed a
relationship between shells and live individuals. Therefore, Reclamation and the
USFWS have agreed to focus efforts on detecting live individuals.

6. Perform additional analysis in Lake Walcott to determine if water quality is
adequate for the persistence of Utah valvata. The analysis of the 1997 Lake
Walcott data indicates that most of the Utah valvata in Lake Walcott are dependent
on flows from the Snake River for water quality (Irizarry 1999). Water quality
monitoring indicates that Lake Walcott supports cold water biota in most years.

4.2 Distribution

4.2.1 Historical Distribution

Historical distributions of the four species of snails are based on fossil records
collected as early as 1880 (USFWS 1995). The distribution of these species ranged
from Utah Lake near Lehi, Utah, west to Homedale, Idaho. Based on the fossil
record, the snail species are endemic to the Pliocene Lake Idaho region and its
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Pleistocene successors (Frest 1991). The fossil record shows larger than current
distribution, with historical populations considered to be continuous throughout their
range. Snake River physa were collected live from the mainstem Snake River
between Grandview and Hagerman, Idaho, from 1956 to 1985 (Taylor 1988) and
from below Minidoka Dam in 1987 (Pentac 1991). Utah valvata was documented as
one of the most abundant species of mollusks in the Snake River and Box Canyon
Creek during surveys conducted in the 1960s and 1980s (Bowler and Frest 1992).

4.2.2 Current Distribution

The current distribution of the four species is restricted to the Snake River basin,
Idaho, from the lower Henrys Fork (RM 9.3) downstream to the Snake River, and
from the Snake River (RM 837.4) downstream to Brownlee Reservoir (near RM 345)
near Weiser. Table 4-1 presents a summary of recent locations for the snail species,
and Figure 4-1 (see page 58) displays these locations.

Table 4-1. Summary of locations and data sources for listed snails found during recent surveys.

Snake River Mile Entity Year Location * Species
365-370 Idaho Power 1997, 1998 M Idaho Springsnail
392-460 Idaho Power 1997, 1998 M Idaho Springsnail
468 Idaho Power 1997, 1998 M Idaho Springsnail
473-495 Idaho Power 1997, 1998 M Idaho Springsnail
495-496 Idaho Power 1997, 1998 R Idaho Springsnail
Bruneau Arm 3.8 | Idaho Power 1997, 1998 R Idaho Springsnail
545-560 Idaho Power 1992 M Bliss Rapids Snail
551-553 Idaho Power 2000 M Idaho Springsnail
555 Idaho Power 1995 M Snake River Physa (suspected)
565-573 Idaho Power 2000 M, S Bliss Rapids Snail
571 Idaho Power 1996 M Snake River Physa (suspected)
570-571 Idaho Power 2001 M Idaho Springsnail (suspected)
584-590 Idaho Power 1992-2000 M, S Utah Valvata
671 Pentac, 1987, 1995 M Snake River Physa
Reclamation
669-675 Reclamation 1996, 1997 M Utah Valvata
677-700 Reclamation 1997 M Utah Valvata
706 Reclamation 1996 M Utah Valvata
708 Reclamation 1996 M Utah Valvata
714 Reclamation 1998 R Utah Valvata
77 USFWS 2003 M Utah Valvata
Henrys Fork 9.3 | Montana State 2004 M Utah Valvata
University

1 Location designations are for Mainstem, Reservoir, and Shoreline.
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Utah Valvata

The Utah valvata has a discontinuous distribution ranging from Hagerman (near

RM 572) upstream to the lower Henrys Fork (RM 9.3, near the Snake River

mile 837.4). Below Milner Dam (RM 639.1), this species is present in the Box
Canyon (RM 588.2) and Thousand Springs (RM 585) areas, Niagara Springs

(RM 599), and Upper Salmon Falls Reservoir (RM 580). Surveys during the early
1990s found average population densities of 0.25 snails per m? in two colonies (Frest
and Johannes 1992). A colony also exists in the Big Wood River near Gooding,
Idaho. The extent of the distribution of Utah valvata in the Big Wood River is
unknown, but shells have been found in areas of Magic Reservoir (Lysne 2003b).

Snake River Physa

Live verified specimens of the Snake River physa have not been collected during
invertebrate surveys conducted on the Snake River during the last 10 years; however,
there were two unverified suspected sightings near Bliss, Idaho (Stephensen and
Cazier 1999). In addition, Keebaugh (2004) at the Orma J. Smith Museum of Natural
History recently discovered 4 Snake River physa (alive when sampled) and 12 empty
Snake River physa shells. The Orma J. Smith Museum of Natural History, located at
Albertsons College in Caldwell, Idaho, is the Federal depository for Federal Snake
River snail collections. Reclamation consultants collected the potential Snake River
physa specimens during samplings in 1996 below Minidoka Dam (see Table 4-2 on
page 60). The identification of the specimens has not been verified; therefore, their
taxonomic classification is contingent upon a final verification by the appropriate
authorities.

Bliss Rapids Snalil

The Bliss Rapids snail has a discontinuous distribution and is found in the tailwaters
of Bliss and Lower Salmon Falls Dams, Thousand Springs, Banbury Springs, Box
Canyon Springs, and Niagara Springs (USFWS 1995; Cazier 1997, 2001a, 2001b). It
is most abundant in springs and tributaries from Clover Creek to Twin Falls but is
found in scattered colonies along the Snake River, most associated with springs or
tributaries. This species is not found in pools or reservoir habitats.

Idaho Springsnail

The Idaho springsnail ranges from upper Brownlee Reservoir (RM 345) upstream to
Bancroft Springs (RM 553) near Bliss, Idaho, and is found in high densities in
shoreline habitat along portions of C.J. Strike Reservoir (Cazier et al. 2000;

Cazier 20014, 2001b, 2001c) (see Figure 4-1 on page 57).
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Table 4-2. Summary of Orma J. Smith Museum of Natural History potential Snake River
physa holdings as of June 22, 2004.

A';/cl:lefsil:)r: 4 Survey Date Slg;’:y Ffvll\ilfer Latitude/Longitude | Status | Quantity
28830 27 Aug 1996 | Site 670.9 | 42°39°17.51"N, Live 1
A9/V2 113°33'21.68"W
28926 28 Aug 1996 | Site C9 672.7 | 42°39°49.80"N, Live 1
113°31°31.01"W
45349 29 Aug 1996 | Site D1 673.1 | Lost Live
28968 29 Aug 1996 | Site E2 674.2 | 42°40°23.99”N, Live
113°29°54.61"W
30200 26 Aug 1996 | Site E3 674.6 | 42°40°28.08"N, Empty 1
113°29°27.93"W
41524 23 0Oct 1997 | Zone 1, 670.4 | 42°39°15.71"N, Empty 1
Site A-3 113°3350.24"W
41426 22 Oct 1997 | Zone 1, 669.6 | 42°38°43.77"N, Empty 1
Site A-3 113°34°37.09"W
45282 27 Aug 1996 | Site 671.0 | 42°39°20.00"N, Empty 1
Al10/V1 113°33’16.06"W
41408 22 Oct 1997 | Zone 1a, 669.2 | 42°38°25.76"N, Empty 1
Site A-1 113°34°53.39"W
30656 13 Nov 1995 | Site 1A, 667.3 | 42°39°03.53"N, Empty 1
Grid B,0 113°33’55.15"W
41477 22 Oct 1997 | Zone 1a, 669.7 | 42°38°40.71"N, Empty 1
Site A-14 113°34°23.23"W
31592 13 Nov 1995 | Site 1A, 667.3 | 42°39°03.53"N, Empty 2
Grid E,0 113°33’55.15"W
30681 13 Nov 1995 | Site 1A, 667.3 | 42°39°03.53"N, Empty 1
Grid J,3 113°33’55.15"W
41515 22 Oct 1997 | Zone 1A, | 669.1 | 42°38’16.75"N, Empty 1
Site A-12 113°34°43.86"W
28797 27 Aug 1996 | Site A2 670.4 | 42°39°14.16"N, Empty 4
113°33'56.97"W

4.3 Life History

Utah valvata have a turbanate shell that typically reaches a maximum diameter of 6 to
7 mm. The snail is thought to be univoltine (1 year life cycle) with a reproductive
period in the spring and/or fall. The Utah valvata is hermaphroditic (individuals have
both male and female sex organs), but it is unknown whether it will self-fertilize.
Utah valvata are between 2.5 and 3.5 mm in size during their first reproduction, and
they deposit egg masses on hard surfaces that have 3 to 12 eggs per sac. The egg
masses are up to 1.5 mm in diameter. Egg masses have been observed between April
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and November (peak in June and July) in laboratory aquaria (Lysne 2003a). After
hatching, the emergent Utah valvata are 0.7 mm in size (Lysne 2003a).

The Snake River physa reaches a height of 5 to 7 mm and has an elongate shell with
compressed whorls at the top. The snail is hermaphroditic. Few Snake River physa
have been collected live, so little is known about their life history.

Adult Bliss Rapids snails are up to 3.0 mm in size with conical shells. Most
information on the life history of this snail has been collected in laboratory aquaria
and in Banbury Springs. The Bliss Rapids snail is 2.3 to 3.0 mm in size during their
first reproduction, and they deposit egg masses on cobbles. The egg sacs contain 5 to
15 eggs. The snails reproduce during summer and early autumn in the Snake River,
and early summer in Banbury Springs (Richards 2004). Seasonal die off occurs from
October to December (Cazier 1997). Bliss Rapids snails inhabit all of the
conventional river habitats (main river, edgewater, springs, and swiftwater zones);
however, association with springs or spring-influenced areas in the mainstem is
common (Cazier 1997).

The Idaho springsnail is conical with a narrow and tall shell that is 5 to 7 mm high.
The Idaho springsnail deposits a single egg in an egg sac on the shells of conspecifics
(Lysne 2003a). After hatching, the emergent snails are 0.6 mm in size (Lysne 2003a).
They are believed to inhabit cold, well-oxygenated water with low turbidity, and they
associate with mud and sand to gravel or boulder-sized substrates (Lysne 2003a).

4.4  Habitat Requirements

All four species of snails require permanent, flowing, freshwater environments to
survive and reproduce, with the exception of Utah valvata, which is able to reproduce
in reservoir habitats. Some species may be found in river and reservoir habitats,
whereas others are restricted to spring habitats. Most species are thought to be
detritivore and/or algavore grazers (Pennak 1989).

Utah valvata are usually found in lower velocity habitats of free-flowing river, spring
habitat, or reservoirs (USFWS 1995; Weigel 2002, 2003). They are typically
associated with fine sediments (<0.25 mm diameter) or gravels mixed with fines. The
species is absent from boulder and bedrock substrates (Weigel 2003). Laboratory
sediment selection experiments found a preference for pebble size substrates

(Lysne 2003a). Laboratory temperature tolerance experiments found that
temperatures above 30 °C were lethal, and temperatures below 7 °C caused the snails
to become inactive (Lysne 2003a). Significant mortality occurs when the snails are
dried; however, they appear to tolerate dewatering if conditions are damp

(Lysne 2003a).
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The Snake River physa is thought to use the undersides of larger sediments, primarily
boulders, in swift currents. This species is thought to only utilize deeper, large river
habitat in or adjacent to swift currents (USFWS 1995).

The Bliss Rapids snail occurs on cobble and boulder size substrates in flowing waters of
unimpounded reaches of the mainstem Snake River and in a few tributary spring habitats
(USFWS 1995). The snail is generally not associated with fine sediments (Cazier 1997,

2002) and normally avoids surfaces with attached plants (Hershler et al. 1994).

The Idaho springsnail is found in riverine or reservoir habitats on the mainstem Snake
River (USFWS 1995) and the Bruneau River arm of C.J. Strike Reservoir

(Cazier 2002). Sediment selection experiments conducted in the laboratory did not
identify a sediment size that was preferred by the species (Lysne 2003a).
Temperature tolerance experiments found that temperatures above 30 °C were lethal,
and below 9 °C caused the snails to become inactive (Lysne 2003a). Significant
mortality occurs when the snails are dried; however, they appear to tolerate
dewatering if conditions are damp (Lysne 2003a).

4.5  Factors Contributing to Species Decline

The USFWS (2004) describes how various factors have adversely affected the free-
flowing, cold water environments where the listed Snake River snail species have
existed for many years. The following human activities have adversely modified
habitat and have contributed to deteriorated water quality:

« Hydroelectric development, operations, and maintenance.

« Water withdrawal and diversions.

« Point and non-point source water pollution.

« Inadequate regulatory mechanisms (which have failed to provide protection to
habitats).

« Adverse effects associated with non-native species.

45.1 Dams and Water Operations

Development of water impoundments and hydroelectric dams has changed the
fundamental character of the Snake River (USFWS 2004). Dams have reduced the
number of river miles containing free-flowing large-river habitat on the Snake River,
and this has fragmented the previously continuous river habitat. Dams have also
affected fluvial dynamics and contributed to water quality degradation

(USFWS 2004). The dams also have the potential to create physical barriers that may
prevent colonies of snails from interacting with one another and recolonizing habitat
after a disturbance. Fragmented habitat has isolated extant snails into smaller

62

Final — November 2004



Aquatic Snails Factors Contributing to Species Decline 4.5

subpopulations, which are now more vulnerable to extirpation from stochastic events
and the other factors listed above (USFWS 2004).

Water operations and storage associated with irrigation projects alter the natural flow
regimes of the river. Some aspects of river impoundment appear to be favorable to
Utah valvata (Weigel 2002, 2003).

4.5.2 Water Quality

The USFWS (1995) identified cold, clean water as a habitat requirement for the listed
snails. State of ldaho water quality standards for cold water biota establish dissolved
oxygen concentrations of 6 mg/L or greater and water temperatures of 22 °C or less
with a maximum daily average of no greater than 19 °C. Their habitat requirements
and evidence from field surveys indicate that several species of the listed snails prefer
colder temperatures, more swiftly flowing water, and higher dissolved oxygen than
allowed for in the cold water biota standards (EPA 2002).

Snails are generally intolerant of organic enrichment pollution (Lathrop and
Markowitz 1995) and are more sensitive to metal exposure (Johnson et al. 1993) than
other macroinvertebrate taxa commonly used as environmental indicators

(Lysne 2003a). River impoundment, agriculture, aquaculture, and urbanization have
affected water quality in the middle and upper Snake River (IDEQ 1998). The
middle Snake River is currently listed as water quality limited under section 303(d) of
the Clean Water Act for dissolved oxygen, nutrients, oil and grease, and sediment
(IDEQ 1998).

Water quality problems are influenced by flow reductions and changes in thermal regime.
Water quality degradation comes from inputs of nutrients, sediment, metals, pesticides,
and other toxics. Waste from feedlots and dairies, hatchery and municipal sewage
effluent, agricultural runoff, and other point and non-point discharges have the potential to
affect the Snake River. During the irrigation season, 13 perennial streams and multiple
agricultural surface drains contribute irrigation return flow to the Snake River between
Shoshone Falls (RM 614.8) and Lower Salmon Falls (RM 573), as well effluent from
more than 140 fish culture facilities, and municipal sewage discharge (IDHW 1991).
Dairies and feedlots are now required to have zero discharge from their facilities.
However, waste management results in manure being spread on agricultural lands and
becoming inseparable from other nutrient sources. These factors, coupled with periodic
drought-induced low flows, have contributed to reduced dissolved oxygen levels and
increased plant growth. Further, the biological oxygen demand during decomposition
from the annual decay of the increased plant growth may reduce dissolved oxygen.

Temperature, dissolved oxygen, and physical habitat changes may be detrimental to
the snails’ survival, reproduction, and diversity.
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45.3 New Zealand Mudsnail

The non-native New Zealand mudsnail (Potamopyrgus antipodarum) has invaded the
Snake River mainstem habitat occupied by the threatened and endangered native
snails. The New Zealand mudsnail was first discovered in the middle Snake River in
1987 (Bowler 1991). The mudsnail has rapidly expanded its distribution throughout
the United States in the last ten years with populations detected in California,
Colorado, Montana, Washington, and Wyoming (USGS 2003). The mudsnail has
greater thermal tolerances, growth rates, and fecundity than the native Snake River
snails (Richards et al. 2001). Also, this species is parthenogenic (reproduces
asexually) and is believed to be able to pass unharmed through the digestive tracts of
some fish and wildlife.

Community level change has been detected in study areas where the mudsnail has
invaded (Bowler 1991; Hall 2001; Hall et al. 2002). Some studies suggest that there
are competitive interactions between the mudsnail and the native species of snails
(Richards et al. 2001; Lysne 2003a). The decline of a native snail (Pyrgulopsis sp.)
was documented during the rapid population growth of the non-native mudsnail
(Gustafson 2001). The New Zealand mudsnail has become the most dominant
species in the middle Snake River, representing as much as 80 percent of the
macroinvertebrate community (EPA 2002). At these densities, the other
macroinvertebrate taxa likely experience crowding and increased competition for
resources such as mayflies, stoneflies, and caddisflies, which are favorable for
supporting a functional aquatic community (Cada 2001).

4.6 Current Conditions in the Action Areas

4.6.1 Dams and Water Operations

Dam building and historical water operations and irrigation activities have
contributed to the discontinuous distribution of aquatic snails in the Snake River.
Because water is stored and delivered for irrigation, river flows and reservoirs have
large seasonal fluctuations. Seasonally high river flows are not considered
detrimental to native aquatic species, as these would have occurred naturally and are
essential to create and maintain riverine habitats. However, low flows and year-round
regulated flows could limit habitat suitability, water quality, and habitat connectivity.

In general, water operations have altered the natural hydrograph by reducing the
spring peak flows, increasing summertime flows, reducing the river’s connection to
the floodplain, and reducing wintertime low flows. Flood control operations in some
years cause increased late winter flows that are reduced before the spring runoff.
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Aquifer recharge from surface irrigation applications and a wet climatic period
caused water levels in the Snake River Plain aquifer to reach an all-time high in the
early 1950s. Since then, groundwater levels have shown a net decline, primarily from
increased groundwater pumping for irrigation and increased water conservation by
upstream irrigators. These factors, combined with drought, have caused a dramatic
decline in the groundwater level and subsequently, spring discharge rates, particularly
in the Thousand Springs reach of the Snake River. The listed snails, particularly the
Bliss Rapids Snail, rely heavily on spring-influenced reaches of the Snake River for
their existence.

Historically, portions of the action areas were dewatered during water storage or
delivery. Reaches of dewatered river occurred on the South Fork Snake River, Snake
River downstream from Jackson Lake, in the Blackfoot area, and downstream from
Milner Dam. Water operations above Miler Dam in the last decade have maintained
some streamflow in the river during most conditions. Chapter 3 summarizes
hydrologic conditions in the action areas.

The known distribution of listed aquatic snails ranges from the Henrys Fork at the
Idaho Highway 33 bridge (Henrys Fork RM 9) near Rexburg downstream to
Brownlee Reservoir. This is the area of analysis for the listed snails covered in this
biological assessment. Several streamflow gages monitor river flows on both the
Snake River and the Henrys Fork.

Lower Henrys Fork

The Henrys Fork near Rexburg gage is immediately downstream from the Idaho
Highway 33 bridge. It has a 95-year period of record. The maximum recorded flow
was 79,000 cfs in June 1976 (immediately following the Teton Dam failure).
Excluding 1976, the maximum recorded daily flow was 16,400 on May 17, 1984.
The lowest recorded daily flow was 183 cfs between March 24 and March 28, 1934.
Flows at this site are influenced by the operations of a powerplant near Ashton,
Henrys Lake, Island Park Reservoir, and Grassy Lake Dam. A considerable volume
of water seeps into the Snake River Plain Aquifer upstream from this point.

Gustafson (2004) has conducted extensive invertebrate sampling (approximately
242 sites) in the Henrys Fork. Gustafson (2004) considers Utah valvata to be very
rare in the drainage, having found them only at the Highway 33 bridge site. Further,
Gustafson (2004) considers this to be an unnatural range expansion due to the
warming and siltation of the Henrys Fork in this area.

Snake River from Henrys Fork Confluence to above American Falls Reservoir

The Snake River near Idaho Falls gage is the first gage downstream from the Henrys
Fork confluence with the Snake River. This gage has a period of record from October
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Table 4-3. Average mean monthly streamflows (cfs) at the Snake River near
Idaho Falls and Snake River at Neeley gages for the period from 1987 to

2002.
Henrys Fork near | Snake River at

Month Id);ho Falls Neeley
January 3,454 3,033
February 4,204 3,193
March 5,413 4,456
April 6,691 7,539
May 11,100 11,428
June 13,120 14,778
July 8,312 12,374
August 6,220 11,039
September 4,921 7,678
October 3,422 3,333
November 3,568 1,560
December 3,321 2,196

1987 through September 2002. The highest and lowest mean monthly streamflows
recorded at this gage during this period are 35,400 cfs in June 1997 and 1,711 cfs in
February 2002. Minimum flows typically occur between December and March at this
site, and peak streamflows occur between May and August (see Table 4-3).

A November 2003 USFWS survey on the Snake River near RM 780 (near Firth,
Idaho) found 7 live Utah valvata and 157 Utah valvata shells (USFWS 2003). All
Utah valvata were found at depths greater than 2 feet and were generally associated
with fine substrates (USFWS 2003). Relative to Reclamation monitoring sites
(flowing sites) below American Falls Reservoir (Weigel 2002, 2003), very low
densities of Utah valvata have been detected in the Snake River downstream from the
confluence with the Henrys Fork (USFWS 2003). Little is known about the
abundance, distribution, and habitat of this population.

American Falls Reservoir

Utah valvata are known to exist in American Falls Reservoir (Weigel 2003).
Reclamation initiated random Utah valvata surveys in the reservoir in 2002, sampling
a total of 178 sites at depths ranging from 0.9 to 16.1 meter between June 7 and June
14, 2002 (see Figure 4-2). A total of 461 live Utah valvata were collected from

37 0.25 m? plots (Weigel 2003). During the collection period, American Falls
Reservoir elevation ranged from 4,343.5 feet on June 7 to 4,341.8 feet on June 14
(10.5 to 12.2 feet below the full pool elevation of 4,354 feet). Figure 4-3 (see

page 68) shows the snail collection sites with depth data.
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In 2003, Reclamation established transects in lower American Falls Reservoir for the
2003 snail survey and future monitoring. Transects were located based on 2002 snail
locations and depths. Four randomly selected transects were surveyed, two on May 9
and two on August 4, yielding 20 and 105 live Utah valvata, respectively. No live
Utah valvata or Utah valvata shells were found at points at or above the water line.
American Falls Reservoir water surface elevations at time of sample were

4,347.5 feet on May 9 and 4,318.4 feet on August 4.

The size, location, and high probability of refill of American Falls Reservoir make it
an important reservoir to supply irrigation water in the upper Snake River system,
resulting in annual drawdowns. The reservoir usually reaches the lowest pool
elevation in late September or early October. The total drawdown from full pool
elevation between 1985 and 2003 ranged from 16 feet in 1998 to 57 feet in 1990. The
average minimum elevation is 4,314 feet (40 feet below the full pool elevation of
4,354 feet), which was exceeded 68 percent of the time during these years. Only 6 of
the 37 Utah valvata colonies identified in the 2002 survey would have been watered
in September 1990 (see Figure 4-3).

The reservoir becomes full between March and July, and the surface elevation
gradually declines through the spring and summer months. If American Falls
Reservoir fills, it usually only remains at full pool for a short time (less than one
month) before water withdrawals reduce the surface elevation. This operation
prevents much of the reservoir from providing suitable, permanently watered habitat
for aquatic snails and other mollusks.

Live Utah valvata have been detected in the lower half of American Falls Reservoir,
but they were usually only detected at depths that remained watered more than

95 percent of the time (below elevation 4,311 feet). Mean density at these depths in
2002 was 49.6 snails per m* (Weigel 2003). Samples were collected at and above the
waterline in 2002 and 2003, with no live Utah valvata or Utah valvata shells being
encountered. It is assumed that Reclamation’s past and current water operations
prevent Utah valvata from occupying much of the reservoir.

The impacts of past and current water operations to Utah valvata in American Falls
Reservoir depend on previous years’ water elevations. The reservoir is operated for
irrigation storage only, and annual drawdown is inevitable. The magnitude and
duration of spring runoff, spring precipitation, irrigation season precipitation, and
irrigation demands determine the drawdown’s degree and duration. During wet
periods, when the reservoir is not drawn down to lower levels, Utah valvata likely
expand into the available habitat below a given year’s minimum pool elevation. Dry
periods following wet periods result in the dewatering of the habitat occupied by Utah
valvata during the wet period expansion. Varying levels of Utah valvata mortality
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likely occur during periods of declining annual minimum pool elevations. The
magnitude of this mortality is unknown. Bathymetry data and corresponding Utah
valvata habitat data are not available for the reservoir, and Utah valvata expansion
rates into available habitat are unknown. Therefore, correlations between the annual
minimum water surface elevation, recolonization, and mortality are unknown.

Snake River from American Falls Dam to Upper Lake Walcott

The Snake River at Neeley gage (RM 713.5) is approximately 0.5 mile downstream
from American Falls Dam (RM 714) and 1 mile upstream from known Utah valvata
colonies. From 1987 to 2002, the maximum and minimum mean monthly river flows
at this gage were 35,580 cfs in June 1997 and 306 cfs in March 1993. Minimum
streamflows in this reach typically occur between November and February, and peak
flows typically occur between May and August (see Table 4-3 on page 66).

During Reclamation surveys for Utah valvata colonies in this reach (RM 708 to 711),
Weigel (2002) found moderate to high (up to 134 live snails per 0.25 m?) densities of
Utah valvata. Some level of seasonal mortality likely occurred as a result of past
fluctuations in river flows, although it is not exactly understood how Utah valvata
respond to fluctuating water levels in this reach. However, it appears that Utah
valvata do not move with receding waters. As water levels fluctuate, portions of the
reach dry rapidly (due to climate and exposure) while subsurface recharge and bank
seepage help others remain moist. Lysne (2003a) reported 50 percent mortality for
Utah valvata exposed to a dry treatment for 50 hours in a controlled setting, and no
mortality in either the wet or moist treatments; therefore, 100 percent Utah valvata
mortality is assumed when Utah valvata are left stranded for four days in segments
where no bank seepage occurs.

To assess Utah valvata mortality at a known population, Reclamation surveyed
dewatered shoreline along the Snake River downstream from Neeley (RM 711)
(Weigel 2002). Figure 4-5 on page 76 shows these transects. Discharge was
measured at the USGS Neeley river gage station (RM 713.5). As part of normal
water operations, discharge was reduced in two steps from 7,991 to 4,957 cfs from
September 6 to 13, 2001, and from 4,702 to 370 cfs from October 6 to 16, 2001.
During these reductions in flow, gage height changed an average of 0.03 meter per
day and 0.08 meter per day, respectively. Between September 13 and October 6,
average daily discharge fluctuated between 4,400 and 5,500 cfs.

Fourteen 0.25 m? plots were surveyed on October 26, 27, and 30, 2001, 12 days after
the last downramping. At each location, one plot was sampled less than 3.0 meters
from the water edge, and one plot was sampled more than 3.0 meters from the water
edge. Four locations (8 plots) were sampled on the south shore, and three locations
(6 plots) were sampled on the north shore (Weigel 2002). Plots were visually
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selected to be representative of the shoreline and sediment sizes available
(Weigel 2002).

Live Utah valvata were more abundant at the plots sampled on the south shore
(average 51 and 64 live snails per 0.25 m? less than 3.0 meters and more than 3.0
meters from water line, respectively) than on the north shore (average 11 and 16 live
snails per 0.25 m? less than 3.0 meters and more than 3.0 meters from water line,
respectively) (Weigel 2002). The north bank is slightly steeper, and results in less
dewatered shoreline. Snails were about equally abundant at sites greater than and less
than 3.0 meters from the water’s edge 12 days following reductions in flow. The high
numbers of snails (up to 134 live snails per 0.25 m? on the south shore and 32 per
0.25 m? on the north shore) at plots farther from the current water’s edge indicates
that the snails may not be moving with the receding water level at the ramping rates
implemented during 2001 (Weigel 2002). During the time of the shoreline survey,
flow was approximately 360 cfs; however, most of this shoreline was still wet due to
substrate and bank seepage. These conditions extend the survival of Utah valvata on
the dewatered shorelines; however, shoreline survival during freezing winter
temperatures is unlikely.

In November 2002, Reclamation estimated linear meters of dewatered Utah valvata
habitat at four transects in the Neeley Reach when flows were 350 cfs. Transects
began in the middle of the river and extended to the high water line. Transect lengths
ranged from 22.2 to 67.7 meters, and the percent of occupied Utah valvata habitat that
was exposed at a flow of 350 cfs ranged from 23 to 50 percent (see Table 4-4).
Reclamation estimated that 2 percent of the sampled snails occupied the dewatered
habitat in 2002 (Weigel 2003).

Table 4-4. Summary data for 2002 Utah valvata snail habitat at the Neeley Reach (RM 711).

Transect Meters of Transect Occupied Habitat Occupied Habitat
Occupied (m) Dewatered (m) Dewatered (percent)

4 North 22.2 11.2 50

4 South 67.7 16.2 24

5 South 55.8 12.9 23

6 South 30.5 7.7 25

Snails were collected in September when flows were near 7,000 cfs. Dewatered habitat was measured
November 2, 2002, when flows were 350 cfs.

Winter flows in the river downstream from American Falls Dam vary with
precipitation and water storage remaining in the reservoirs at the end of the irrigation
season. Precipitation during the several water years preceding the fall of 2001 were
average or above average. Therefore, winter flows were higher in this reach during
these years. In 2001, the winter flow was reduced to 350 cfs for the first time since
1995. It is likely that the snails had dispersed into the later dewatered habitat near the
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shoreline when flows were higher and the habitat was available. Therefore, the flow
reduction in 2001 likely resulted in higher numbers of stranded snails. However, the
population utilizing this habitat likely was reduced during 2001 and did not have an
opportunity to redisperse into this habitat by 2002, resulting in lower levels of
mortality (2 percent mortality) in the subsequent low water year.

Due to the shape of the canyon and river channel, the habitat typically occupied by
Utah valvata in this reach (fines to small gravel with fines) starts to become exposed
during flows less than 5,500 cfs, which occur approximately 6 months out of every
year. During some average and all non-flood operation years, discharge between
November and March is below 5,500 cfs. However, during many wet years,
especially during those when Reclamation exercises flood control operations at
American Falls Dam, minimum annual discharge has usually been greater than
5,500 cfs. Using an operations simulation, Weigel (2002) predicted that December
flows would be less than 5,500 cfs 58 percent of the time, and less than 2,000 cfs

35 percent of the time.

Reclamation conducted Snake River physa surveys in 2001 between upper Lake
Walcott and American Falls Dam (Weigel 2002). Several Physa sp. were preserved
and sent to Amy Worthington at the University of Alabama, Tuscaloosa, for
verification. All snails preserved during this survey period were identified as Physa
gyrina, a physid snail broadly distributed in North America. Live P. natricina were
not collected during this survey.

Lake Walcott

Reservoir operations at Lake Walcott are consistent and driven by structural
limitations at the Minidoka Dam spillway (USBR 2004). The reservoir is drawn
down 5 feet annually during the winter and refilled to full pool (elevation 4,245 feet)
in April. Reclamation maintains a full pool during the spring and summer to provide
irrigation water into the canals on each side of the dam and to maximize the
efficiency of the generators. The annual, consistent drawdown of Lake Walcott
results in relatively stable year-to-year habitat availability. In the 0- to 2-meter water
depth sampling stratum, live Utah valvata densities ranged from 0 to 7 snails per
0.25 m?, with most snails being found at depths greater than 5 feet (Weigel 2002).
For example, in October 2001 at the Lower Lake Walcott survey site, Utah valvata
densities were 0 snails per 0.25 m? in the 0- to 2-meter sampling stratum and

107 snails per 0.25 m? in the 2- to 8-meter sampling stratum (Weigel 2002). Weigel
(2002, 2003) more completely describes Utah valvata zonal distribution in Lake
Walcott.

Stranding of live Utah valvata in Lake Walcott is approximately 1 percent of the
individuals detected during Reclamation monitoring collections (Weigel 2003). This

72

Final — November 2004



Aquatic Snails Current Conditions in the Action Areas 4.6

low rate of stranding indicates that Utah valvata may be able to avoid stranding
during slower rates of water level changes, or low densities of Utah valvata in this
depth stratum could be due to preference for deeper habitats or avoidance of this
habitat due to physical and biological alterations related to the annual dewatering.

Snake River below Minidoka Dam

During the summer, Minidoka Dam passes about 10,000 cfs for downstream users.
Any water that does not go through the powerplant is released over the dam’s
spillway structure. Currently, an average of 1,300 to 1,900 cfs is released over the
spillway structure during the irrigation season, which extends from April through
September. Water is released along the spillway structure in several ways. About
250 cfs leaks through the base of the stoplogs along the entire length. In addition,
stoplogs are pulled out of certain bays to release water into established channels. In
the middle of the spillway structure, three radial gates provide the greatest control of
water releases. Summer water releases over the spillway occur as mitigation for the
construction of the Inman Powerplant at Minidoka Dam in 1991 and 1992.
Reclamation (2004) describes these releases.

In the winter, the radial gates are the only path for water releases from the spillway
structure because the reservoir is drawn down 5 feet to an elevation below the base of
the stoplogs. Water passed through the powerplants does not reach the downstream
spillway area. In dry winters, no water is spilled through the radial gates, and the
spillway dries up with the exception of a few small pools. In wet winters the
powerplants alone sometimes cannot accommodate all of the flow, and the radial
gates release some water; however, the rest of the spillway still remains dry.

Few snail samples have been collected in the spillway below Minidoka Dam. In June
2000, Reclamation conducted random sampling in the spillway (Weigel unpublished,
Minidoka Spillway). Fifty samples were collected with live Utah valvata being found
at 2 locations and empty shells being found at 20 locations (see Figure 4-4 on

page 75). Random surveys were again conducted in the spillway in July 2004.
Twenty-one samples were collected with Utah valvata shells being found at

4 locations. No live Utah valvata were found in 2004 (Newman unpublished). It is
likely that Utah valvata disperse into the spillway area below Minidoka Dam during
the irrigation season. However, with the annual de-watering of the spillway, it is
unlikely that any resident listed snail colonies persist year-round in the spillway area.

Flows in the approximately 7.5-mile stretch of river from Minidoka Dam downstream
to Milner Pool fluctuate annually; however, they are relatively constant compared to
other reaches of the river. Few listed snails have been documented in this reach.

Utah valvata were documented between Minidoka Dam (RM 674.5) and the Jackson
Bridge (RM 669.7) in 1996 and 1997 (Ralston 1997, 1998). Reclamation conducted
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monthly snail surveys in 2000 from August through October between Minidoka Dam
and Jackson Bridge (Weigel 2002). Two 2-mile river sections were selected and
eight transects were placed within the reach (seven random transects and one
overlapping previously identified Utah valvata locations; see Figure 4-5 on page 76).
No listed snails were identified. Reclamation repeated the survey in 2001 and again,
no listed snails were identified (Weigel 2002).

Keebaugh (2004) reviewed curated samples collected below Minidoka Dam in 1996
by a Reclamation consultant (see Table 4-2 on page 60). Research personnel at
Albertsons College, Caldwell, Idaho, have identified the snails as potentially being
Snake River physa. The specimens will be verified in the fall of 2004 by nationally
recognized experts. It is not known how Reclamation’s past operations have affected
the Snake River physa.

Milner Dam Downstream to above Brownlee Reservoir

Downstream from Minidoka Dam, private dams alter the water operations, water
quality, and river habitat. These dams include Milner Dam and the Idaho Power
dams (Idaho Power’s Mid-Snake Projects, C.J. Strike, and Swan Falls Dams) that are
subject to ESA consultation through the Federal Energy Regulatory Commission
(FERC) relicensing process. The Idaho Power dams are operated to optimize power
generation and meet customer demand. Irrigation activities store or remove much of
the surface water in the river upstream from Milner Dam. Streamflow is restored by
tributaries, return flows, and springs (including those in the Thousand Springs area).
The only Reclamation facilities located below Milner Dam on the Snake River are
four pumps located near Marsing, Idaho.

Little snail information exists for the reach beginning immediately below Milner Dam
downstream to the first Idaho Power facility. Milner Dam is generally considered to
be the lowest control point in Reclamation’s O&M in the Snake River system above
Milner Dam, and downstream activities are conducted independent of those activities
upstream from Milner Dam (USBR 2004). The upstream storage reservoirs do not
supply irrigation water to entities that divert water from the Snake River downstream
from Milner Dam, and there are no Reclamation reservoirs on the mainstem
downstream from Milner Dam (USBR 2004).

The exercise of water rights, including private water rights, above Milner Dam has
reduced flow at the dam to zero, though large flows do pass the dam in years of high
runoff and when salmon flow augmentation water is delivered.
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Idaho Power’s FERC license requires Idaho Power to maintain, within its capability,
a minimum release of 200 cfs immediately downstream from Milner Dam. However,
there is no water right for this minimum release, so water must come from natural
flow (spill water) between irrigation seasons or from storage or rental pools. This
water may not always be available. During the past 95 years, flows have been
reduced to between 50 and 0O cfs below Milner Dam 131 times for a period greater
than 4 days (when flows below Milner Dam are reduced to, or very near, 0 cfs, the
Snake River at Milner gage sometimes gives falsely inflated readings; many times
recorded flows up to 50 cfs are false readings). Discharge of the Snake River Plain
Aquifer from Bancroft Springs (RM 553) upstream to Briggs Springs (RM 590.5)
provides most of the inflow to the Snake River in the reach from Milner Dam to King
Hill.

All four species of listed snails covered under this consultation occur in the reach
from Milner Dam to Brownlee Reservoir. Reclamation does not conduct annual snail
surveys in this reach. However, Reclamation did conduct a small snail survey
adjacent to the pumps near Marsing, Idaho, on September 28, 2004, prior to a
proposed construction project. No listed snails were found (Weigel unpublished,
Marsing Survey).

Utah valvata are known to exist in this reach in Upper Salmon Falls Reservoir
approximately one mile upstream from the dam (USFWS 2004), in Thousand Springs
(Frest and Johannes 1992), and in Box Canyon Springs (Taylor 1985). The
population in Upper Salmon Falls Reservoir is the only population identified below
Milner Dam on the Snake River. The other two populations are located in adjacent
springs and are therefore excluded from this analysis. The target recovery area for
this species extends downstream to RM 572. Idaho Power aquatic biologists
routinely survey and monitor the Utah valvata in this area (Cazier 1997).

Below Milner Dam, the Idaho springsnail occurs from the upper end of Brownlee
Reservoir at Cobb Rapids (RM 339.3) upstream to the Bancroft Springs area

(Cazier 2002) (see Figure 4-1 on page 58). Idaho Power aquatic biologists routinely
monitor the Idaho springsnail in this reach and have found densities ranging from 0 to
1,460 snails per m? (Cazier 2001a, 2001b, 2001c, 2002).

The Bliss Rapids snail is discontinuously distributed below Milner Dam and is
associated with spring tributaries between Clover Creek (RM 547) and Twin Falls
(RM 610.5) (USFWS 2004). Relative to the adjacent spring colonies, lower densities
of Bliss Rapids snails are found in the mainstem Snake River (USFWS 2004). The
presence of these snails in the mainstem is likely due to spring influence (Hershler et
al. 1994). Idaho Power aquatic biologists routinely monitor the Bliss Rapids snail in
the Snake River from Clover Creek to Twin Falls.
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The Snake River physa is thought to occur from Grandview (RM 487) to the
Hagerman reach (RM 573); however, recent suspected but unverified findings below
Minidoka Dam, as discussed earlier, indicate it may be located farther upstream. The
designated target recovery area for this species is from RM 553 to RM 675. Very
little is known about this species and its status, but it appears to be very limited in its
range and has always been rare (USFWS 2004). The only known, verified collections
of the species occurred between 1959 and 1985, with live specimens coming from the
Hagerman Reach, downstream from Lower Salmon Falls Dam (Taylor 1988).

4.6.2 Pumps and Diversions

In addition to the larger structures described above, numerous pumps and diversions
affect flows and habitat in the action areas. The past effects of these diversions on the
four species of listed snails are unknown. Collectively, the reduction of flow does
reduce the amount of snail habitat available; however, this change has not been
quantified. In addition, reductions in flow can be generally related to reductions in
water quality. This, too, has not been quantified. However, it should be noted that
Reclamation’s actions result in higher flow conditions in the Snake River during the
summer months than would have likely existed historically.

Very little is known regarding snail entrainment. Currently, it is not known
specifically how the four listed species disperse, outside of physical movement across
the substrate. Some species of snail disperse by clinging to water surface tension and
drifting or by simply altering their specific gravity and drifting (Pennak 1989). In
addition, snail eggs or juveniles that become dislodged from the substrate may
disperse by drifting in the water column. It is possible for listed snail adults,
juveniles, and eggs to become entrained in water diversion structures on the Snake
River. However, without knowing the dispersal mechanism, dispersal rates, and
dispersing snail concentrations per unit volume of water, it is not possible to make
any inferences regarding snail entrainment under current conditions.

4.6.3 Water Quality

The effects of construction and past and current operation of dams and diversions on
the upper Snake River include a series of changes in the physical conditions upstream
and downstream from the structures, particularly modifications to the temperature
regime, water quality, and clarity. For example, irrigation return water is the largest
contributor of sediments to the Snake River (USFWS 2004). It is estimated that over
300,000 pounds of soil are washed into the Snake River daily, during the irrigation
season (EPA 2002). Water quality changes may be slight or considerable, depending
upon water residence time in the reservoirs and whether surface or deep water is
released. These depend on whether Reclamation is implementing flood operations,
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delivering irrigation water, or both. The modified physical and chemical conditions
have resulted in changes to plant and animal life of the river.

Changes to water quality resulting from reduced flows generally affect concentrations
of pollutants in the downstream reach. A reduction in flow will not add pollutants but
may result in higher concentrations of pollutants in the flow-reduced reach. Flow
reduction tends to increase the effect of pollutant inputs. Flow reduction may also
have an effect on the temperature of water in the reach. Generally, the effect would
be an increase in temperature when flow is reduced, but depending on the channel
shape and velocity, temperature could also decrease or remain the same with flow
reduction.

Although studies have not been conducted to determine the tolerance of the listed
Snake River snails to reduced water quality, inferences can be made from the current
known distribution and abundance of these snails (USFWS 2004). Both the Idaho
springsnail and the Utah valvata appear to be at least somewhat tolerant of elevated
water temperatures and sediment-laden habitats (USFWS 2004). By contrast, the
Bliss Rapids snail is largely restricted to cold, well-oxygenated waters with rock or
cobble substrates; it is absent or found in reduced numbers in the warmer waters of
the Snake River. Very little is known about the Snake River physa, but it is assumed
to be reliant on good water quality and found in deeper portions of the mainstem
Snake River on stable, rock substrates. Water temperature and dissolved oxygen are
believed to be far more restrictive and limiting for the Bliss Rapids snail and the
Snake River physa (USFWS 2004).

The current distribution of snails is likely a result of the interaction between water
operations, water quality, and river hydrology creating suitable environments.
However, much of the available water quality data cannot be directly correlated with
listed snail distribution and abundance in a quantifiable manner. Water quality
information provided here is intended to describe the current water quality conditions.

Various agencies monitor water quality in the Snake River’s upper and middle
reaches. These data are usually collected at designated monitoring sites at weekly or
biweekly time intervals. Although these water quality data cannot be directly
correlated with the presence and abundance of listed snails, they are useful to describe
the general trends and conditions in various reaches within the area of analysis.

State of Idaho water quality criteria for waters designated as supporting cold water
aquatic life are dissolved oxygen concentrations exceeding 6 mg/L at all times and
water temperatures of 22 °C or less with a maximum daily average of no greater than
19 °C. In lakes and reservoirs, the dissolved oxygen minimum concentration does not
apply to the bottom 20 percent of water depth when depths are less than 35 meters or
the bottom 7 meters of water where depths are greater than 35 meters (IAC 2004).
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Snake River from the Confluence with the Henrys Fork to American Falls Reservoir

In 2000 and 2001, the USGS conducted temperature monitoring at two existing gage
sites, the Snake River near Shelley and the Snake River near Blackfoot, from May to
September. At the Shelley site, temperatures ranged from 7.2 to 21.8 °C in 2000 and
from 7.7 to 24.3 °C in 2001. At the Blackfoot site, temperatures ranged from 7.9 to
23.1°C in 2000 and from 9.3 to 23.5 °C in 2001. Maximum temperatures exceeded
20.0 °C at both sites in 2000 beginning in July and at both sites again in 2001 from
June until the end of data collection.

The USGS, in cooperation with the IDEQ), tested water quality at four sites on the
Snake River downstream from Idaho Falls for a four-year period. The sites were near
Shelley, Firth, Blackfoot, and Ferry Butte (Tilden Bridge). All sites were sampled
biweekly April to September in the years 2000 through 2003. The IDEQ found that
nutrients did not appear to exceed current recommended EPA nutrient criteria in this
section of the Snake River. Average total phosphorus did not exceed 0.035 mg/L,
which is well below the EPA guidance of 0.050 mg/L for rivers and streams entering
a lake or reservoir. Total suspended solids concentrations in the Snake River
immediately upstream from American Falls Reservoir ranged from 0.5 to 79 mg/L at
Tilden Bridge and from 0.50 to 30 mg/L at Firth (IDEQ 2003).

The USGS monitored the Snake River as part of their National Water Quality
Assessment (NAWQA) program. Much of the NAWQA effort involved testing for
pesticides and organic compound contamination in the water, sediment, and fish
tissue samples from the upper Snake River. Fish collected from the Snake River near
Blackfoot had detectable concentrations of dichlorodiphenyltrichloroethane (DDT)
metabolites, polychlorinated biphenyls (PCB), and chlordane. Water tested from sites
near Shelley and near Blackfoot was found to contain atrazine and Eptam (or EPTC).
However, comparison of fish-tissue data collected during the NAWQA study with
data collected during the early 1970s indicates that the bans on use have been
effective in reducing the environmental concentrations of organochlorine compounds
in the Snake River basin (USGS 1998).

There are limited metals data within the action areas. Reclamation does test for
metals in water column samples collected triennially from the reservoirs. These data
are of limited use and do not include sediment testing for metals.

American Falls Reservoir

Water column sampling occasionally reveals a specific monitoring location with
dissolved oxygen levels below 6.0 mg/L at all tested depths. The IDEQ conducted
38 sampling trips at either a site near Little Hole Draw or near the dam. Three of
these 38 trips revealed a water column that had dissolved oxygen levels of less than
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6.0 mg/L at all depths, two times at the dam site and one time near Little Hole Draw.
Although there are areas with periods of very low dissolved oxygen, they do not
occur consistently across the reservoir. Total phosphorus concentrations in the
reservoir are often above the 1986 EPA suggested levels for lakes and reservoirs
(IDEQ 2003). Reclamation and the IDEQ water quality analysis between 1995 to
2003 show that total phosphorus levels were consistently above the 1986 EPA
recommended level of 0.025 mg/L for reservoirs.

Shoreline erosion has been a concern since the reservoir was constructed.
Reclamation performs shoreline maintenance each summer, including leveling and
grading cliffs and covering exposed soil with riprap or vegetation to reduce erosion
and sediment inputs into the reservoir. The extent that shoreline erosion affects
concentrations of suspended solids and turbidity in the reservoir is not known.

While American Falls Reservoir maintains relatively large storage content, the Total
Suspended Solids (TSS) and Turbidity measurements of the outflow measured at the
Snake River at Neeley gage parallels the measurements of the Snake River inflow
measured at Tilden Bridge. However, an increase in TSS and Turbidity
concentrations occurs as the water moves through the reservoir. This occurs because
tributary inflows often have higher sediment loads than the river, bank erosion
contributes sediment to the reservoir, and there may be small exportation of stored
sediment from the reservoir. Further, Aeolian (wind) deposits may be the largest
input of sediment into the reservoir. The American Falls region topsoil consists of
mostly windblown Loess material. When the wind blows heavily in the area, which
occurs often, dust and sand are moved in enormous quantities with the wind. An
unquantifiable volume of this sediment is deposited in the reservoir and could account
for increases in turbidity as water moves downstream through the reservoir. This
total increase is usually less than 20 Nephelometer Turbidity Units (NTUSs), which is
within the IDEQ limits for waters supporting cold water aquatic life.

As the reservoir is drawn down, the relationship between upstream and downstream
sediment concentrations dissipates as sediment begins to be exported from the
reservoir at higher rates. Higher rates of sediment exportation appears to begin at
water storage levels in the range of 2 to 4 percent (approximately 33,000 to

67,000 acre-feet), depending on the year. Although four years of data have been
collected, a good relationship between storage content and sediment exportation has
not yet been found. Some of the other factors involved in sediment exportation rates
include:

« reservoir inflow and outflow
. rate of inflow or outflow change

. rate of drawdown
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. wind action (causing Aeolian deposition of sediment within the river and

reservoir)

« earlier (including previous years) water operations

« water carryover within the reservoir

Data will continue to be collected during years that storage content is expected to
drop below 5 percent, or 83,500 acre-feet. This water quality issue is in the river
reach downstream from the reservoir, not in the reservoir itself. Since 1960,
American Falls Reservoir has been drawn down below 2 percent of capacity

(33,000 acre-feet) 7 times.

American Falls Dam to Milner Dam

Table 4-5 summarizes the water quality monitoring data for this reach.

The TMDL for the Lake Walcott Subbasin lists instream water quality targets for the
Snake River from immediately below American Falls Dam downstream to Milner
Dam. The target total suspended solid concentration is a monthly average of 25 mg/L
with a daily maximum of 40 mg/L from American Falls Dam to Milner Dam.
Dissolved oxygen concentrations are required to exceed 6 mg/L from American Falls
Dam to the Burley/Heyburn Bridge and to exceed 5 mg/L from the bridge

Table 4-5. Water quality monitoring data collected from American Falls Dam to Milner Dam.

Collection Site * Average Star_lda}rd Minimum Maximum
Deviation
Neeley Pipeline downstream from American Falls Dam (RM 711)
Summer Temperature (°C) 18.82 11.2 23.2
Dissolved Oxygen (mg/L) 1.7 15.1
Total Suspended Sediment (mg/L) 10 14 1 107
Total Phosphorus (mg/L) 0.079 0.041 0.023 0.217
Jackson Bridge downstream from Minidoka Dam (RM 673)
Summer Temperature (°C) 20.07 14.2 24.3
Dissolved Oxygen (mg/L) 1.7 15.8
Total Suspended Sediment (mg/L) 9 7 1 60
Total Phosphorus (mg/L) 0.061 0.027 0.022 0.212
Milner Dam (RM 638)
Summer Temperature (°C) 20.8° 14.0 28.9
Dissolved Oxygen (mg/L) 5.4 14.6
Total Suspended Sediment (mg/L) 13 7 1 39
Total Phosphorus (mg/L) 0.111 0.067 0.038 0.450

1 Samples were collected hi-weekly from October 1995 to September 2003. All data, except average temperature, represent
yearly data. See USBR (unpublished) for the source data.
2 Average summer temperature is calculated using data collected between June and August.
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downstream to Milner Dam. The total phosphorus concentration target is a yearly
average of 0.080 mg/L with a maximum of 0.128 mg/L from Minidoka Dam to
Milner Dam. There is no total phosphorus target upstream from Minidoka Dam
(IDEQ 1999).

The Walcott TMDL suspended solid concentration target is typically exceeded only
when American Falls Reservoir is drawn down to below 5 percent of capacity
(elevation 4,306 feet). When summertime dissolved oxygen concentrations are low
in American Falls Reservoir, Idaho Power’s FERC license for their project at
American Falls Dam requires them to inject air into the water at the hydropower
generators. Therefore, summertime dissolved oxygen concentrations have been
greater than 6 mg/L at the Utah valvata colonies in the river downstream from
American Falls Dam (Weigel 2003). Lake Walcott typically stays within the water
quality standards for cold water biota (Weigel 2003).

There is insufficient data to quantitatively correlate low water levels in American
Falls Reservoir with dissolved oxygen concentrations. However, the relationship
between American Falls Reservoir water levels and mean residence time should be
noted. For example, when American Falls Reservoir is drawn down to 50,000 acre-
feet (3 percent of total capacity) and irrigation releases are 8,000 cfs (a common
irrigation release), mean residence time is approximately 3 days. This reduces the
water quality effects associated with impoundment.

During the summer, periods of reduced dissolved oxygen occur in Lake Walcott. In
most instances, the variation of dissolved oxygen in the water column is minimal
(difference of 2.0 mg/L between the surface and reservoir bottom). On occasion,
reservoir bottom dissolved oxygen concentrations near the powerplant are below
2.0 mg/L.

The average total phosphorus concentration of Minidoka Dam discharge (as measured
at Jackson Bridge) between 1995 and 2003 was 0.061 mg/L, which is a 23 percent
decrease from the average total phosphorus concentration upstream at the Neeley site
(downstream from American Falls Dam). Nutrient uptake by plant growth in Lake
Walcott likely reduces the total phosphorus.

Average total suspended solids also decrease between the Neeley and Jackson Bridge
sites (upstream and downstream from Lake Walcott). Average suspended solids
concentrations drop by 10 percent (from 10 to 9 mg/L) in this reach. Solids settling
out of the water column in Lake Walcott likely reduce suspended solids. Both
suspended sediment and total phosphorus concentrations increase again before Milner
Dam. lIrrigation return flows, stormwater drains, and permitted loads from
municipalities and industries may contribute to this increase.
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The Milner Pool is listed as warm water biota for its designated use. Different
numeric criteria for water temperature apply compared to the rest of the Snake River
upstream from Milner Dam. Standards for warm water biota require temperatures of
33 °C or less with a maximum daily average not greater than 29 °C. All other reaches
above Milner Dam have a designated use of cold water biota. Cold water biota
standards require water temperatures of 22 °C with a maximum daily average of no
greater than 19 °C.

Milner Dam to above Brownlee Reservoir

The reach of the Snake River downstream from Milner Dam is characterized by high
nutrient concentrations and extensive growth of aquatic vegetation. A recent
ecological risk assessment identified that high water temperatures, low flows, and
sedimentation are the major stressors thought to be responsible for the decline in the
native species of snails in this reach (EPA 2002). The assessment study

recommended that adverse conditions can be improved if a spring freshet is
reestablished with flows suitable to provide temperatures for fish reproduction and
development. Table 4-6 summarizes water quality monitoring for sites in this river

reach.

Between the sample dates of October 18, 1999, to December 27, 1999, the middle
Snake River did not meet the state dissolved oxygen standards of 6.0 mg/L for cold

Table 4-6. Water quality monitoring data collected downstream from Milner Dam.

Collection Site * Average Star?de}rd Minimum Maximum
Deviation
Blue Lakes Bridge (RM 612)
Summer Temperature (°C) 20.4° 15.4 24.3
Dissolved Oxygen (mg/L) 5.9 14.8
Total Suspended Sediment (mg/L) 17.5 115 1 91
Total Phosphorus (mg/L) 0.091 0.036 0.042 0.260
Clear Lakes Bridge (RM 594)
Summer Temperature (°C) 17.6° 8.6 22.3
Dissolved Oxygen (mg/L) 5.8 14.1
Total Suspended Sediment (mg/L) 25 20 4 120
Total Phosphorus (mg/L) 0.118 0.031 0.055 0.214
Bliss Bridge (RM 566)
Summer Temperature (°C) 18.7° 16.0 215
Dissolved Oxygen (mg/L) 6.2 13.3
Total Suspended Sediment (mg/L) 22.0 17.94 4 153
Total Phosphorus (mg/L) 0.097 0.024 0.060 0.232

1 Samples were collected bi-weekly from May 1995 to March 2001. All data, except average temperature, represent yearly

data. See USBR (unpublished) for the source data.

2 Average summer temperature is calculated using data collected between June and August.
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water biota. During this time, samples collected from the river between American
Falls Reservoir and the Bliss reach showed dissolved oxygen concentrations below
6.0 mg/L for several consecutive sampling events at most sites. The cause is possibly
due to die-off and subsequent decomposition of aquatic plants. However, over the 5-
year monitoring period, this was the only time dissolved oxygen concentrations were
recorded below 6.0 mg/L.

Total phosphorus in flowing water can be used as an index of the degree of
eutrophication and nuisance plant growth. The Upper Snake Rock Creek TMDL
established an instream total phosphorus target of 0.075 mg/L for the middle Snake
River. From 1995 to 2000, all of the monitoring sites in this area showed elevated
phosphorus concentrations characteristic of a eutrophic system. In the upper reaches
of the middle Snake River (Milner Dam downstream to Blue Lakes Bridge)
approximately 60 percent of the total samples collected exceeded the concentration of
0.075 mg/L. At Clear Lakes Bridge, the samples in exceedance of 0.075 mg/L were
93.6 percent with a range of 0.055 to 0.214 mg/L.

4.6.4 New Zealand Mudsnail

Changes in the invertebrate community are due to the above-described alterations in
the physical and chemical environment below Reclamation’s reservoirs. An overall
reduction in habitat heterogeneity likely accounts for a reduction in species diversity
and an increased abundance for those species favored by the altered conditions. The
non-native New Zealand mudsnail (Potamopyrgus antipodarum) has invaded the
Snake River mainstem habitat occupied by the threatened and endangered native
snails. It has a high reproductive potential and can attain extremely high densities
when introduced into a system. In addition, the mudsnail has a seemingly inverse
relationship to water velocity and has greater thermal tolerances, growth rates, and
fecundity than the native Snake River snails (Richards et al. 2001). The mudsnail is
likely to continue to compete with resident snail fauna.

Mudsnail densities are increasing and expanding throughout the Snake River basin
above Brownlee Reservoir. Mudsnails are documented in extremely high densities in
free-flowing environments (Richards et al. 2001; Gustofson 2001) but appear to be
less numerous in reservoir environments (Weigel 2002, 2003). It is not clear whether
these lower densities are a result of the habitat or the ability of the species to disperse
into this area.

Mudsnails were collected at only one site in the upstream end of American Falls
Reservoir during a survey in 2002 (Weigel 2003). However, mudsnail densities in
the river downstream from American Falls Reservoir are moderately high, exceeding
600 mudsnails per m* (Weigel 2002). Since 1997, mudsnails have steadily increased
in Lake Walcott from 12.7 mudsnails per m? in 1997 (Irizarry 1999) to 80 mudsnails
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per m? in 2002 (Weigel 2003). Densities of New Zealand mudsnails in the middle
Snake River near Banbury Springs are greater than 4,000 individuals per m?
(Shinn 2001).

4.6.5 Urbanization

Multiple communities exist along the Snake River in the action areas. The
communities affect the Snake River in a variety of ways. As adjacent lands give way
to urban development, impacts to the Snake River increase. Waterfront property
owners typically construct erosion barriers (i.e., rip rap, concrete water walls, etc.)
and maintain manicured lawns, eliminating the riparian area and the habitat
associated with the riparian/litoral region interface. Manicured lawns also increase
the potential for nutrification through the application of lawn fertilizers.

Urbanization also requires sewage treatment. Septic systems, urban runoff, and
sewage treatment plant discharge all contribute to declining water quality in the
Snake River. There are several urban centers (Idaho Falls, Rexburg, Pocatello,
Blackfoot, American Falls, Burley/Heyburn, and the Twin Falls area) located on the
Snake River that collectively contribute large volumes of wastewater to the river.
The Twin Falls sewage treatment plant alone can treat 7.8 million gallons per day of
wastewater, which contributes nutrients, ammonia, suspended and settleable solids,
and organic matter (EPA 2002).

4.7 Effects Analysis

The areas of analysis vary by species. The following subsections identify river
reaches and reservoirs where the associated proposed actions may have a hydrologic
influence. The effects discussion for each reach includes a discussion of a particular
species only if that reach is within the species’ area of analysis. Section 4.8
summarizes Reclamation’s determination for each proposed action. The specific
areas of analyses by species are:

« For the Utah valvata, the Henrys Fork from RM 9.3 to its mouth, and the
Snake River from its confluence with the Henrys Fork (RM 832.4)
downstream to Hagerman (near RM 572) (this is within the action area for
future O&M in the Snake River system above Milner Dam and future
provision of salmon flow augmentation from the rental or acquisition of
natural flow rights).

. For the Snake River physa, the Snake River from American Falls Dam
(RM 714) downstream to Grandview (RM 487) (this is within the action areas
for future O&M in the Snake River system above Milner Dam, future
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operations in the Little Wood River system, and future provision of salmon
flow augmentation from the rental or acquisition of natural flow rights).

« For the Bliss Rapids snail, the Snake River from Twin Falls (RM 610.5)
downstream to Clover Creek (RM 547) (this is within the action areas for
future O&M in the Snake River system above Milner Dam, future operations
in the Little Wood River system, and future provision of salmon flow
augmentation from the rental or acquisition of natural flow rights).

« For the Idaho springsnail, the Snake River from Bancroft Springs (RM 553)
downstream to Cobb Rapids at the upper end of Brownlee Reservoir
(RM 339) (this is within the action areas for future O&M in the Snake River
system above Milner Dam; future operations in the Little Wood River system;
future O&M in the Owyhee, Boise, Payette, and Malheur River systems; and
future provision of salmon flow augmentation from the rental or acquisition of
natural flow rights).

The future O&M in the Snake River system above Milner Dam will continue to
include Reclamation’s operation of the reservoirs in the upper Snake River above
Milner Dam as a unified storage system; water will be stored and released to
maximize the capability of the storage reservoirs. This means that water will be
physically stored in those reservoirs that are most difficult to fill (most often as far
upstream as possible, regardless of storage right priorities) and will be released from
the reservoirs that are most likely to refill the following year.

At any given time, reservoir storage and flows in various reaches of the upper Snake
River above Milner Dam will vary depending upon several factors. These factors
include the amount of precipitation in the previous year as well as in the past few
weeks or days, reservoir carryover at the end of the storage season, air temperature,
and irrigation demand. Reservoir content and streamflows at any instant provide
limited information on the system operation as these could markedly differ in a few
weeks or even a few days. River flows may even change greatly in a few hours.
However, graphs of river flows and reservoir contents can provide a general overview
of the range of possible operations. The tables in Appendix D summarize the
estimated range of hydrologic conditions under the proposed actions. Appendix E
provides more complete hydrologic conditions data. All modeled flows incorporate
salmon augmentation water.

For the snails analyses, Reclamation chose to separate the upper Snake River into
distinct segments based on operations, available data, potential impacts from the
proposed actions, and the occurrence of snail populations. The distinct Snake River
segments are: above American Falls Reservoir, American Falls Reservoir to above
Lake Walcott, Lake Walcott to Milner Dam, Milner Dam to Shoshone Falls, and
Shoshone Falls to above Brownlee Reservoir.
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Although operational effects below Milner Dam may not be as direct as they are
above Milner Dam, Reclamation’s operations do affect the Snake River below Milner
Dam. The analysis below Milner Dam was separated into two reaches based on
localized impacts. Immediately below Milner Dam, future O&M in the Snake River
system above Milner Dam is partially responsible for occasionally dewatering the
Snake River through the storage and diversion of project water. Between Milner
Dam and Shoshone Falls, limited spring input adds water to the channel.

From Shoshone Falls to above Brownlee Reservoir, combined effects associated with
the proposed actions become increasingly difficult to distinguish from other localized
factors. In this reach, river flows are increased via spring recharge, localized runoff,
irrigation return flows, and municipal and industrial effluent. Water quality is also
altered by urbanization, effluent from dairies, fish culture facilities, and irrigation
returns. Any potential effects resulting from Reclamation’s proposed actions become
further attenuated by Idaho Power’s localized operations.

Snail entrainment as a result of the proposed actions is difficult to assess. As
described in Section 4.6.2, little is known regarding snail entrainment, and an
accurate effects analysis is not possible. It is likely that entrainment does occur at
diversions located below snail colonies; however, the timing and magnitude of
entrainment, if it even occurs, is not known. Very little information exists regarding
gastropod entrainment in the literature.

Reclamation does not know the effects, if any, of water quality on the listed snails in
the action areas. No data has been collected or encountered that describes or
quantifies the relationship between the listed snails and any single or suite of water
quality constituents.

4.7.1 Snake River and the Henrys Fork above American Falls
Reservoir

Aquatic snails in this river reach are in the action area for future O&M in the Snake
River system above Milner Dam.

Reclamation (2004) describes the operation of numerous upper Snake River facilities.
Grassy Lake Dam, Island Park Dam, and discharge from the Teton River and other
tributaries to the Henrys Fork below Island Park Dam control flows in the lower
Henrys Fork. Jackson Lake, Palisades Reservoir, and Ririe Reservoir also influence
hydrologic conditions in this reach.

88

Final — November 2004



Aquatic Snails Effects Analysis 4.7

Utah valvata

The lower Henrys Fork and the Snake River from its confluence with the Henrys Fork
downstream to American Falls Reservoir have populations of Utah valvata. A
USFWS survey near Firth, Idaho, found 7 Utah valvata in the river channel at depths
below 2 feet (USFWS 2003). Other information at these sites is limited; however, it
is likely that the Utah valvata is unable to persist in river fluctuation zones near the
shoreline. The few locations where Utah valvata persist are likely permanently
watered habitats. As occurs in other locations monitored by Reclamation, Utah
valvata likely annually disperse into available habitat during high flow periods.
When flows are reduced following irrigations season, the dispersed snails may
become stranded as the water recedes to the minimum winter flow. Because too little
information is available for this site, it is only possible to draw general conclusions
regarding Utah valvata mortality.

Reclamation is currently conducting a joint investigation with the ldaho Department
of Fish and Game (IDFG), the Bureau of Land Management (BLM), and the lIdaho
Department of Transportation. Approximately 15 to 20 sites will be surveyed for
snails on the Snake River above American Falls Reservoir to below Palisades Dam
and on the Henrys Fork up to Henrys Lake. This information will be made available
as soon as all sample identification work is complete; this will likely occur by
February 2005.

Although Utah valvata have been documented in the Snake River above American
Falls Reservoir and the lower Henrys Fork, little is known about their distribution,
abundance, or population trends. In addition, nothing is known about the relationship
between river discharge and Utah valvata population and habitat sustainability in this
reach. Operations at Island Park and Grassy Lake Dams have little impact to the
overall annual flow regime of the lower Henrys Fork where Utah valvata are found
(specifically, near the Idaho Highway 33 bridge near Rexburg, Idaho).

Annual flow fluctuations from Jackson Lake and Palisades Reservoir, combined with
the minor influence from Henrys Fork storage facilities, will affect Utah valvata in
the Snake River above American Falls Reservoir; however, impacts to the species are
currently unquantified. It is likely that snail mortality does occur in this reach as a
result of Reclamation’s annual water level fluctuation.

Future O&M in the Snake River system above Milner Dam will result in Utah valvata
mortality above American Falls Reservoir. Data collected by the USFWS in 2003
indicate that Reclamation’s proposed action precludes the snail from occupying
littoral reaches of the Snake River. This would continue to occur under the proposed
action.
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4.7.2 Snake River from American Falls Reservoir to above Lake
Walcott

Aquatic snails in this river reach are in the action area for future O&M in the Snake
River system above Milner Dam.

Reclamation (2004) describes the operation of American Falls Dam. Reclamation tries
to maintain 50,000 to 60,000 acre-feet in the reservoir but may drain it during low
water years (when American Falls Reservoir is drawn down to less than 50,000 acre-
feet, the detention time of water moving through the reservoir can be less than 3 days;
at these times, the reach behaves more similarly to a river than a reservoir as the
majority of the surface area of the reservoir has receded into the original Snake River
channel). American Falls Reservoir has no designated “inactive” or “dead” storage.
However, it should be noted that a 100 percent drawdown of American Falls Reservoir
is not possible through Reclamation actions alone.

The reservoir fluctuates greatly from year to year with hydrologic conditions.
Reclamation will maintain an overwinter flow of approximately 350 cfs to maintain
water quality downstream from the dam even in years when the reservoir pool is very
low at the end of the irrigation season. If inflows are higher than expected or if
carryover storage is substantial, winter releases may range from 1,000 to 5,000 cfs.
During flood operations, flows as high as 42,000 cfs are possible.

Utah Valvata

Water operations directly affect aquatic snails through shoreline stranding and by
altering or reducing the quality and availability of the habitat (Christman et al. 1996).
Low flows prevent snails from colonizing shoreline habitats; however, when flows
are restored, snails can re-disperse over time into these shoreline habitats (Christman
et al. 1996). Snail populations likely expand and contract as precipitation levels
expand or contract the reservoir contents and river flows. It is likely that successive
years of above-average precipitation and runoff will result in expansion of the snail
populations, while a dry year following one or two wet years will result in higher
levels of mortality (relative to the level of mortality in a low water year following
successive low water years). Similarly, successive dry years (below-average
precipitation and runoff) will result in lower levels of mortality.

Minimum annual water surface elevations for American Falls Reservoir may fluctuate
from 4,296 to 4,345 feet. The shoreline areas that are annually dewatered will have
minimal numbers of snails (less than 1 percent). Most of the Utah valvata population
is found at and below elevation 4,311.4 feet. When American Falls Reservoir drafts
to an elevation of 4,311.4 feet, it is at 7 percent total capacity. Nearly all Utah
valvata locations identified by Weigel (2002) were at or below this elevation. It
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should be noted, however, that American Falls Reservoir was drafted to an elevation
of 4,311 feet in September 2000. The data collected by Reclamation from 2001 to
2003 were collected during extreme drought conditions (potentially worse than the
1930s), therefore representing extreme conditions and fluctuations for the system.

Mortality is most likely to occur when the water surface elevation drops below
4,311.4 feet. The model predicts these deeper water areas will be watered
approximately 74 percent of the time (see Figure 4-9 on page 94). Figure 4-6
displays the modeled summary hydrograph for the range of reservoir water surface
elevations in the proposed action. However, because the model uses a monthly time
step, there may be occasions when the monthly average elevation will be above
4,311.4 feet in months the reservoir water surface elevation drops below this
elevation for short periods of time. Using historical daily data for the 79-year period
of record, American Falls Reservoir was drafted below 4,311.4 feet for at least 4 days
in 29 out of the 79 years (about 37 percent of years). Lysne (2003a) reported 50-
percent mortality for Utah valvata exposed to a dry treatment for 50 hours in a
controlled study. Although actual dessication rates may vary, dependent upon factors
such as weather conditions, ambient temperature, and substrate compositions, snail
mortality at 96 hours (4 days) would be near 100 percent. The proposed action will
have less severe impacts to Utah valvata than past operations. For example, in 1993,

Modeled American Falls Reservoir Water Surface Elevations
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Figure 4-6. Modeled summary hydrograph of American Falls Reservoir water surface
elevations under the proposed action (see USBR 2004, Appendix B, for explanation of
summary hydrographs).
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a relatively wet year, American Falls Reservoir was drafted to an elevation of

4,331 feet in September. Under the proposed action for similar water supply
conditions, it is predicted to be drafted to 4,337 feet, an increase in elevation of 6 feet.
Likewise, as previously discussed for a dry year, American Falls Reservoir is
predicted to be 4 feet higher than actual operations.

The relationship between reservoir fluctuation and Utah valvata population response
is unknown. The area of potential snail habitat in the reservoir is not known, nor is
the snail recolonization/distribution rate into that habitat when the potential habitat
becomes watered. In addition, bank seepage from local irrigation and bank storage
produce wetted areas adjacent to the reservoir. Lysne (2003a) reported no mortality
for Utah valvata exposed to a moist treatment in a controlled laboratory study;
therefore, mortality resulting from desiccation is not anticipated in these wetted areas
unless the snails fail to reach watered habitat prior to freezing conditions.

Previous stranding surveys have identified high levels of stranding during the fall flow
reductions in the river reach downstream from American Falls Dam; in these areas, few
snails appear to move with the receding water (Weigel 2002). However, in the fall of
2002, only 2 percent of the Utah valvata sampled during monitoring activities in this
reach occupied the dewatered habitat. Due to the shape of the river channel, it is likely
that most snail habitat begins to become exposed when flows drop below 5,500 cfs.

Figure 4-7 displays the modeled summary hydrograph for the range of flow
conditions in the proposed action. During most wet years, minimum annual discharge
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Figure 4-7. Modeled summary hydrograph of streamflows at the Snake River at Neeley
gage under the proposed action.
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will continue to be greater than 5,500 cfs. The model predicts flows will be above
5,500 cfs approximately 58 percent of the time.

Although not a legal minimum flow, 350 cfs is the target operational minimum for
this reach. At flows below 350 cfs, cavitation occurs below the outlet gates in
American Falls Dam. This was discovered in 1978, a dry year, when flows were
reduced to approximately 200 cfs for two months. Therefore, future flows less than
350 cfs are highly unlikely. Under the proposed action, the monthly mean flow at the
Neeley reach below American Falls Reservoir is predicted to be 350 cfs or less in

5 percent of years. Despite this, high levels of mortality are possible during the fall
and winter months of a low water year following successive high water years. The
proposed action will have similar impacts to Utah valvata as past operations.

Leading into and following irrigation season, Reclamation ramps its flows to meet
irrigation demands. Ramping rates are not pre-determined or standard; rather, they
are general rates established to ensure the safety of downstream river users. Ramping
rates at American Falls Dam are set to not exceed a 0.5-foot-change in river stage per
two-hour period. Snail mortality still occurs as few snails appear to move with the
receding water.

Again, flow-based habitat availability data are lacking to accurately describe the
relationship between discharge from American Falls Reservoir and the area of
available Utah valvata habitat. It should be noted that the reach from below
American Falls Reservoir to the upper end of Lake Walcott contains the highest
densities of New Zealand mudsnails collected during Reclamation snail monitoring
activities over the past four years (up to 607 per m?). No information is available
indicating whether or not the New Zealand mudsnail benefits from Reclamation
operations.

Future O&M in the Snake River system above Milner Dam will result in Utah valvata
mortality in American Falls Reservoir. Research conducted by Reclamation
personnel from 2002 to 2003 indicate that the fluctuation of American Falls Reservoir
prevents Utah valvata from occupying much of the reservoir. Figure 4-8, on page 94,
shows the predicted percentage of Utah valvata habitat exposed, assuming all
substrate is Utah valvata habitat, for American Falls Reservoir elevations at or below
4,311 feet. Figure 4-8 is not an empirical predictive model but rather is a general
regression between water surface elevation and percent of Utah valvata habitat
exposed. It is based on several assumptions. First, it assumes a direct relationship
between water surface elevation and Utah valvata habitat. Second, it assumes all of
the substrate is Utah valvata habitat. Third, it assumes 100 percent Utah valvata
mortality once habitat becomes exposed. One-hundred percent mortality is not
possible with water level fluctuation alone since Reclamation cannot completely
dewater the reservoir. Figure 4-9, also on page 94, shows the number of years the
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model predicts American Falls Reservoir would have fallen to a minimum annual
water surface elevation over the period of record from 1928 to 2000.

Future O&M in the Snake River system above Milner Dam will cause mortality in the
Snake River below American Falls Dam in the Neeley reach. Reclamation’s proposed
actions will dewater approximately 23 to 50 percent of the Utah valvata habitat
available in this reach in any given year. However, mortality will vary with preceding
water years. Mortality can be expected to range from 2 to 50 percent in any given year.
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Figure 4-8. Percent of Utah valvata habitat exposed at given
American Falls Reservoir elevations, assuming a direct
relationship between mortality and water surface elevation.
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