








Intake Diversion Dam Modification, Lower Yellowstone Project, Final EA
Appendix G — National Historic Preservation Act Consultation

Yellowstone Project, Drafi Environmental Assessment (Intake EA), as described in the
enclosure. The Rock Ramp is the preferred alternative, and without mitigation, will result in
Adverse Effects to several historic properties. The public has been notified of this proposed
Federal undertaking through the National Environmental Policy Act scoping meetings held last
fall, and will be given an opportunity to comment on summary cultural resource information in
the Intake EA this fall, and to attend public meetings. Along with the public scoping meetings, a
total of 25 tribes in the upper Missouri Basin were sent letters notifying them of the proposed
project. Follow-up telephone calls were made to each tribe, and none expressed interest in it.
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Appendix H — Indian Trust Assets

Introduction

This appendix contains the data and analyses used to determine whether alternatives for the
Lower Yellowstone Intake Project would impact Indian trust assets (ITA). ITAs are defined as
“...legal interests in property held in trust by the United States for Indian tribes or individuals”
(Reclamation 1993).

The relationship between the Federal government and tribes is defined in the U.S. Constitution.
Article 1, Section 8 gives Congress the authority “[t]o regulate commerce with foreign nations,
and among the several states, and with the Indian tribes.” Until 1871, this relationship with
individual tribes was enumerated through treaties, from which the concept of the “trust
relationship” originated. According to the Supreme Court decision in Cherokee Nation v.
Georgia (1831), Indian tribes are considered to constitute “domestic, dependent nations” whose
“relationship to the United States resembles that of a ward to his guardian.” This decision
established the doctrine of federal trusteeship — the trust relationship — in Indian affairs.

All federal agencies, including Reclamation, have a government-to-government relationship with
tribes. Federally recognized tribes are to be respected as sovereign governments and federal
agencies have a trust responsibility to respect this sovereignty by protecting and maintaining
rights reserved by or granted to tribes or individual Indians by treaties, federal court decisions,
statutes, and executive orders. The sovereignty of tribes and this trust relationship have been
affirmed through treaties, court decisions, legislation, regulations, and policies. The result is that
federal agencies are to assess the impacts of their activities on trust assets, to protect and
conserve ITAs to the extent possible. This appendix provides the framework for the
identification of ITAs that may possibly be affected by the proposed alternatives. It does not
attempt to define, regulate, or quantify ITAs or any rights that tribes are entitled to by treaty or
law.

Indian Trust Assets
Examples of possible trust assets include “lands, minerals, hunting and fishing rights, and water
rights” (Reclamation 1993). To this extent, this definition of ITAs parallels that of “trust
resources” in 25 CFR Part 1000.352:
(@) Trust resources include property and interests in property:
(1) That are held in trust by the United States for the benefit of a tribe or individual
Indians; or
(2) That are subject to restrictions upon alienation.
(b) Trust assets include:
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(1) Other assets, trust revenue, royalties, or rental, including natural resources, land,
water, minerals, funds, property, assets, or claims, and any intangible right or interest
in any of the foregoing;

(2) Any other property, asset, or interest therein, or treaty right for which the United
States is charged with a trust responsibility. For example, water rights and off-
reservation hunting and/or fishing rights.

Reclamation developed its ITA policy (Reclamation 1993) in response to the statement by
former President Bush dated June 14, 1991, affirming the government-to-government
relationship between federal agencies and tribal governments. Former President Clinton
reaffirmed this policy in a memorandum issued on April 29, 1994. Both were incorporated by
the Department of the Interior in “Departmental Responsibilities for Indian Trust Resources”
(512 Department of the Interior Manual, Chapter 2):

It is the policy of the Department of the Interior to recognize and fulfill its legal
obligations to identify, protect, and conserve the trust resources of federally recognized
Indian tribes and tribal members, and to consult with tribes on a government-to-
government basis whenever plans or actions affect tribal trust resources, trust assets, or
tribal health and safety.

The Department of the Interior Manual and Reclamation’s ITA policy require that potential
impacts to ITAs need to be identified, considered, and addressed when planning and
implementing federal actions. Effects must be identified and addressed in planning and decision
documents, especially those prepared in association with the National Environmental Policy Act
(NEPA) process. Reclamation’s (draft) NEPA Handbook (Reclamation 2000) specifies that all
NEPA documents are to address ITAs and whether the proposed action(s) would have an impact
on any such asset(s).

Methods

Consultation with Tribes to Identify ITAs

Tribes were invited to consult throughout preparation of the EA. In October 2008 Reclamation
sent letters to 25 tribes in the Upper Missouri River basins. Follow-up telephone calls were
made to each tribe. The tribes identified in that plan are listed in table H.1.

The plan identified 25 tribes in the Missouri River Basin (figure H.1). Thirteen of the Missouri
River Basin tribes are located directly on the Missouri River, while others are scattered
throughout the rest of the basin. All of these tribes could directly or indirectly have historic ties
to the Project area (table H.1).

The tribes were contacted in writing, followed by telephone calls. Reclamation requested that
the tribes identify any ITAs that could be affected by the Project alternatives and invited them to
meet and consult on impacts to any potentially affected ITAs. None of the tribes expressed
interest in continuing direct consultations. Some tribes stated they were not interested while
others wanted to be kept informed and possibly comment later. Still others did not respond. All
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of these tribes were sent copies of the scoping package and public notice during the public
comment period (see chapter five distribution list).

Table H.1 - Tribes Located within the Area of Potential Effect.

Figure H.1 Location Missouri River Tribes
Number
4 Assiniboine and Sioux Tribes of Fort Peck
13 Cheyenne River Sioux Tribe
14 Crow Creek Sioux Tribe
24 lowa Tribe of Kansas
15 Lower Brule Sioux Tribe
23 Omaha Tribe
20 Ponca Tribe
25 Sac and Fox Nation
21 Santee Sioux Nation
24 Standing Rock Sioux Tribe
8 Three Affiliated Tribes (Mandan, Hidatsa, and Arikara)
22 Winnebago Tribe
18 Yankton Sioux
Figure H.1 Location Missouri Basin Tribes
Number
1 Blackfeet Tribe
2 Chippewa Cree Tribe, Rocky Boy Reservation
5 Crow Tribe
7 Eastern Shoshone Tribe
19 Flandreau Santee Sioux Tribe
3 Fort Belknap Assiniboine and Gros Ventre Tribes
26 Kickapoo Tribe
7 Northern Arapaho Tribe
6 Northern Cheyenne Tribe
16 Oglala Sioux Tribe
27 Prairie Bend of Potawatami Nation
17 Rosebud Sioux Tribe

Treaty Research

The Lower Yellowstone Intake is located in Section 36, Township18 North, Range 56 East of the
Montana Meridian. Reclamation purchased the lands from the State of Montana on April 17,
1908. Section 36 was provided to the State of Montana as a school section under its charter of
statehood in November 8, 18809.

Historically, many Indian tribes occupied this area for hunting, fishing, gathering and other
purposes. These included but are not limited to the Assiniboine, Arapaho, Arikara, Blackfeet,
Cheyenne, Crow, Grow Ventre, Mandan, and Sioux or Lakota Nation.

Reclamation reviewed the treaties with the Missouri River Basin tribes to determine if any ITAs
were specified in them (cf. Royce 1899). The United States entered into at least 54 treaties with
these tribes, many of which applied to multiple tribes (table H.2). Frequently treaties involved
land cessions in which the tribes retained certain rights of access, most often for hunting, fishing,
and gathering on the ceded lands. U.S. Supreme Court decisions have defined other retained
rights not specified in the treaties. These decisions are based on the “reserved rights” doctrine:
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“...the treaty was not a grant of rights to the Indians, but a grant of rights from them—a
reservation of those not granted” (United States v. Winans 1905).
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Figure H.1 — Map of Missouri River Basin Indian Tribes.

The following discussion addresses potential treaty rights of tribes in this area. The sources used
were Indian Land Cessions in the United States by Charles C. Royce; Master Title plat files,
Montana Area Office, Reclamation; and the U.S. Indian Claims Commission website,
http://digital.library.okstate.edu/icc/index.html. In addition Joel Ames, Native American
Coordinator, Omaha Division, Corp and Brenda Schilf, Bureau of Indian Affairs Realty
Specialist provided information.
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The Fort Laramie Treaty of 1851 included the area of the Lower Yellowstone in the territories
boundaries for several tribes:

e Boundaries of the Gros Ventre, Mandan, and Arikara nations defined as follows:
Commencing at the mouth of the Heart River; thence up the Missouri River to the mouth
of the Yellowstone River; thence up the Yellowstone River to the mouth of the Powder
River, in a southeasterly direction, to the headwater of the Little Missouri River; thence
along the Black hills to the head of Heart River; and thence down Heart River to the
place of beginning.

e Boundaries of the Assiniboine: Commencing at the mouth of Yellowstone River; thence
up the Missouri River to the mouth of the Muscle-shell River; thence from the mouth of
the Muscle-shell River in a southeasterly direction until it strikes the head waters of Big
Dry Creek; thence down that creek to where it empties into the Yellowstone River, nearly
opposite the mouth of the Power River; and thence down the Yellowstone River to the
place of beginning.

e The Assiniboine ceded this country by treaty in 1866. This treaty was never ratified, but
their acceptance of a home on the reserve for the Blackfeet, Blood, Gros Ventre, Piegan,
and River Crow, established April 15, 1874, relinquished it in all practicality.

The Fort Laramie Treaty of 1868 redefined the boundaries of the Sioux Nation and Arapahoe
Tribe to assure the undisturbed use and occupation of certain lands. No changes were made in
the boundaries of lands for the Gros Ventre, Mandan, Arikara, or Assiniboine as noted in the
1851 Ft. Laramie Treaty.

The Executive Order of April 12, 1870, set aside a reservation at Fort Berthold, Dakota
Territory, and redefined the Fort Berthold Reservation as described in the 1851 Fort Laramie
treaty by ceding lands south and east of a line extending from the point where the Little Powder
River unites with Powder River to a point on the Missouri River 4 miles below the Indian
Village of Berthold.

Executive Orders on July 13, 1880, ceded lands around the intake that were formerly reserved to
the Arikara, Mandan and Gros Ventre.

An Act of Congress of May 1, 1888, established the Fort Peck and Fort Belknap Reservations for
the Gros Ventre and Assiniboine as currently defined and ceded all other lands to the United
States.

The Indian Claims Commission addressed tribal land claims during its tenure from 1946 to 1978.
Unresolved claims were transferred to the U. S. Court of Claims. There are no known pending
cases before the U. S. Court of Claims.

A review of the master title plat files at the Montana Area Office indicates that lands within two
miles of the Intake are currently either privately owned or within the jurisdiction of Reclamation.
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There are no vacant and unreserved public domain lands or individual Turtle Mountain
Chippewa allotments within two miles of the Intake.

Reclamation has consulted with the Rocky Mountain Region of the Bureau of Indian Affairs
(BIA) and the Omaha District of the U.S. Army Corps of Engineers (Corps), as well as
Reclamation cultural resource specialists. These sources were not aware of any quantified treaty
rights in the area of the Intake.

Results

Trust Lands

Trust lands are lands set aside for Indians with “...the United States holding naked legal title and
the Indians enjoying the beneficial interest” (Canby 1991). The Bureau of Indian Affairs land
database was reviewed, and the tribes listed in table H.1 were contacted to determine if any trust
lands were within the areas of potential effect for the Project alternatives. No trust lands were
identified in the Intake Project area.

Table H.2 — Treaties of Missouri River Basin Tribes and Retained Rights (Royce 1899).

Tribe

Treaty

Retained Rights

Assiniboine and Sioux
Tribes of Fort Peck

1851 Fort Laramie Treaty

1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1873 Executive Order established the Fort
Peck Reservation

1889 Congress established boundaries

1851-hunting and fishing
1868-hunting

Blackfeet Tribe

1855 Treaty with Blackfeet Sioux

1855-hunting, fishing, gathering,
and grazing

Cheyenne River Sioux
Tribe

1851 Fort Laramie Treaty

1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing
1868-hunting
1889-irrigation

Chippewa Cree Tribe,
Rocky Boy Reservation

1825 Treaty with the Sioux
1916 Executive Order establishing the
Reservation boundary

1825-reciprocal hunting

Crow Creek Sioux Tribe

1825 Treaty with the Sioux

1851 Fort Laramie Treaty

1863 Executive Order establishing the
Reservation boundary

1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1889 Congressional Act; Great Sioux
Settlement

1825-reciprocal hunting
1851-hunting and fishing

1868-hunting
1889-irrigation

Crow Tribe

1826 Treaty
1851 Fort Laramie Treaty

1851-hunting and fishing

Eastern Shoshone Tribe

1863 and 1868 Fort Bridger Treaty
1872 Brunot Agreement
1898 and 1904 McLaughlin Agreement
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Tribe

Treaty

Retained Rights

Flandreau Santee Sioux
Tribe

1851 Fort Laramie Treaty

1858 Treaty with the Sioux

1863 Executive Order

1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1851-hunting and fishing

1868-hunting

Fort Belknap Assiniboine
and Gros Ventre Tribes

1851 Fort Laramie Treaty

1855 Blackfeet Treaty

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing

1855-hunting, fishing, gathering,

and grazing
1889-irrigation

lowa Tribe of Kansas

1825 Treaty with the Sioux
1830 Treaty with Sauk, Foxes

1825-reciprocal hunting

Kickapoo Tribe

1819 Treaty with the Kickapoo
1832 Treaty with the Kickapoo
1854 Treaty with the Kickapoo
1864 Amendment to Treaty with the Kickapoo

Lower Brule Sioux Tribe

1851 Fort Laramie Treaty

1865 Treaty with Sioux Lower Brule Band
1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing

1868-hunting
1889-irrigation

Northern Arapaho
Business Council

1863 and 1868 Fort Bridger Treaty
1872 Brunot Agreement
1898 and 1904 McLaughlin Agreement

Northern Cheyenne Tribe

1851 Fort Laramie Treaty

1868 Treaty with Sioux Brule etc/Fort Laramie
Treaty

1884 Executive Order

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing
1868-hunting

1889-irrigation

Oglala Sioux Tribe

1851 Fort Laramie Treaty

1868 Treaty with Sioux Brule etc/Fort Laramie
Treaty

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing
1868-hunting
1889-irrigation

Omaha Tribe 1830 Treaty with Sauk, Foxes
1836 Treaty with the Oto etc.
1854 Treaty with the Omaha

Ponca Tribe 1817 Treaty with the Ponca

1825 Treaty with the Sioux

1858 Treaty with the Ponca

1865 Treaty with the Ponca

1868 Treaty with Sioux Brule/Fort Laramie
Treaty

1881 Act of Congress

1825-reciprocal hunting

1868-hunting

Prairie Bend of
Potawatami Nation

1846 Treaty with the Potawatami Nation

Rosebud Sioux Tribe

1851 Fort Laramie Treaty

1868 Treaty with Sioux BruleFort Laramie
Treaty

1889 Congressional Act; Great Sioux
Settlement

1851-hunting and fishing
1868-hunting
1889-irrigation

Sac and Fox Nation

1825 Treaty with the Sioux, 1830 Treaty with
Sauk, Foxes.
1832 Treaty of Fort Armstrong

1825-reciprocal hunting
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Tribe Treaty Retained Rights

Santee Sioux Nation 1825 Treaty with the Sioux 1825-reciprocal hunting
1830 Treaty with Sauk, Foxes

1836 Treaty with the Oto

1851 Fort Laramie Treaty

1867 Treaty with the Sioux Sisseton and

Wahpeton Bands 1851-hunting and fishing
1868 Treaty with Sioux Brule/Fort Laramie 1868-hunting
Treaty
Standing Rock Sioux 1851 Fort Laramie Treaty 1851-hunting and fishing
Tribe 1868-hunting
1868 Treaty with Sioux Brule etc/Fort Laramie
Treaty
1882 Agreement with Sioux of various tribes
(not ratified) 1889-irrigation
1889 Congressional Act; Great Sioux
Settlement
Three Affiliated Tribes 1851 Fort Laramie Treaty 1851-hunting and fishing
(Mandan, Hidatsa, and 1866 Fort Berthold Agreement (not ratified)
Arikara) 1868 Treaty with Sioux Brule/Fort Laramie
Treaty 1868-hunting

1870 Executive Order
1880 Executive Order

Winnebago Tribe 1825 Treaty with the Sioux 1825-reciprocal hunting
1830 Treaty with Sauk, Foxes
1832 Treaty with Winnebago
1837 Treaty with Winnebago
1846 Treaty with Winnebago
1855 Treaty with Winnebago
1859 Treaty with Winnebago
1865 Treaty with Winnebago

Yankton Sioux 1815 Treaty with Yankton Sioux

1825 Treaty with the Teton etc.

1830 Treaty with Sauk, Foxes

1836 Treaty with the Oto

1837 Treaty with Yankton Sioux

1858 Treaty with Yankton Sioux

1865 Treaty with the Sioux Yanktonai
1868 Treaty with Sioux Brule/Fort

1894 Act of Congress reduced reservation

Hunting, Fishing, and Gathering Rights
According to Reclamation’s (1993) ITA policy, hunting and :

fishing rights and, by extension, gathering rights may qualify | et o obiain faod water. and
as ITAs. This is because in many treaties tribes retained the other necessities on ceded lands,
right to continue hunting, fishing, and gathering on ceded which include the right to use the
lands (table H.2). However, no court has ruled on whether o i Gt
these activities collectively constitute ITAs although the U.S.

Supreme Court ruled in Minnesota v. Mille Lacs (1999) that hunting, fishing, and gathering were
usufructuary rights.
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Indian Water Rights

The United States government has recognized that tribes in the western United States (west of
the Mississippi) may hold rights to water in streams running through or alongside the boundaries
of their reservations. The basis for Indian water rights stems from the U. S. Supreme Court
decision Winters v. United States (1908), which enunciated the Winters Doctrine. According to
the Winters Doctrine, implicit in the establishment of an Indian reservation was a reservation of
sufficient water to fulfill the purposes for which the reservation was created, with the priority
date being the date the reservation was established. As such, Indian water rights for both surface
water and groundwater, when quantified, constitute an ITA.

When a reservation is established with expressed or implicit purposes beyond agriculture, such
as to preserve fishing, then water may also be reserved in quantities to sustain use. The U.S.
Supreme Court upheld this concept in Arizona v. California (1963). The Court held that tribes
need not confine the actual use of water to agricultural pursuits, regardless of the wording in the
document establishing the reservation. However, the amount of water quantified was still
determined by the amount of water necessary to irrigate the “practicably irrigable acreage” on a
reservation. The Court also held that the water allocated should be sufficient to meet both
present and future needs of the reservation to assure the viability of the reservation as a
homeland. Case law also supports the premise that Indian reserved water rights are not lost
through non-use.

The Winters Doctrine will apply to any Indian water rights in Montana or along the Missouri
River.

Surface Water

The Corps is the federal agency responsible for operations of the Missouri River. The Corps has
recognized that certain Missouri River Basin tribes are entitled to water rights in streams running
through and along their reservations under the Winters Doctrine. Several Missouri River Basin
tribes have quantified or are in the process of quantifying their water rights. Currently, the only
tribal reserved water rights that have been legally quantified are:

e State of Wyoming settlement with tribes of the Wind River Reservation (adjudicated
under the McCarran Amendment)

e Compact between the state of Montana and the tribes of the Fort Peck Reservation
(awaiting congressional approval)

e Compact between the state of Montana and the tribes of the Fort Belknap Reservation
(ratified by the state legislature)

e Compact between the state of Montana and the Crow tribe (awaiting congressional
approval)

e Compact between the state of Montana and the tribes of the Rocky Boys Reservation
(Chippewa Cree Tribe of the Rocky Boy’s Reservation Indian Reserved Water Rights
Settlement and Water Supply Enhancement Act of 1999 [PL 106-163])

e Compact between the State of Montana and the Northern Cheyenne Tribe (The Northern
Cheyenne Indian Reserved Water Rights Settlement Act of 1992 [P.L. 102-374])
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The Lower Yellowstone Intake is a “run of the river” diversion structure and will continue to
function in this capacity upon completion of the project. There will be no change in the amount
of water diverted, the time of diversion, the priority date, or the purpose. The only change may
be the point of diversion. None of the alternatives currently under consideration are anticipated
to have an adverse impact on Indian Treaty rights.

The diversion is operated and maintained by the Board of Control under contract with
Reclamation. It is anticipated that this arrangement would continue upon completion of the
project.

Groundwater

Groundwater also can constitute an ITA as a water right. Montana regulates and permits
groundwater withdrawals. It is not anticipated that this project will affect groundwater
resources.

Impacts to Indian Trust Assets

The following discussion addresses the potential impacts of the proposed alternatives on ITAs.
The alternatives potentially could affect three different categories of ITAs, if any are identified:
1) trust lands, 2) hunting, fishing, and gathering rights, and 3) Indian water rights. The potential
impacts are summarized in table H.3.

Table H.3 - Summary of the Consequences of No Action and Potential Impacts to ITAs by Action
Alternatives.

Indian Trust Assets

No Action Alternative

Action Alternatives

Trust Lands — none identified

No consequences

No effect

Hunting, Fishing & Gathering Rights — none

identified

The existing Intake Diversion
Dam is a partial barrier to some
fish species and a total barrier to
others, like the pallid sturgeon.
Operation of the unscreened
intake would continue to entrain
fish.

No Affect; all action alternatives
would improve pallid sturgeon
fisheries in the Yellowstone River
to varying degrees.

Indian Water Rights — surface water

No consequences

Undetermined

Most tribes within the Missouri
River Basin have not quantified
these rights; those that have will
not receive any water directly from
the Lower Yellowstone.

Indian Water Rights - groundwater

No consequences

No effect

Trust Lands

Trust lands are lands set aside for Indians to which the United States holds legal title and the
Indians receive the beneficial interest. A review of the Bureau of Indian Affairs land database
for the tribes listed in table H.1 indicates that no trust lands are within the area of potential

effects for the proposed alternatives.

No Action Alternative There are no trust lands in the area of potential effects.
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Relocate Main Channel and Rock Ramp Alternatives Neither of the action alternatives
would affect trust lands.

Hunting, Fishing, and Gathering Rights

Many of the treaties with the tribes in the Missouri River basin provided for continued hunting,
fishing, and gathering on ceded lands. If future federal court decisions affirm the hunting,
fishing, and gathering rights of the tribes, those rights may need to be given consideration.

No Action Alternative The existing Intake Diversion Dam is a partial barrier to some fish
species and a total barrier to others, like the pallid sturgeon. Operation of the unscreened intake
would continue to entrain fish. Because no fishing rights have been identified in the area of
potential effects, there would be no consequences to ITAs.

Relocate Main Channel and Rock Ramp Alternatives Both of the proposed action
alternatives would improve pallid sturgeon fisheries in the lower Yellowstone River to varying
degrees. These improvements are discussed in the aquatic resources impacts section of chapter
four.

Indian Water Rights

The basis for Indian water rights in the western United States stems from the U. S. Supreme
Court decision in Winters v. United States (1908), commonly known as the Winters Doctrine.
According to the Winters Doctrine, the establishment of an Indian reservation implied that
sufficient water was reserved to fulfill purposes for which the reservation was created, with the
priority date being the date the reservation was established. As such, Indian water rights to both
surface water and groundwater constitute an ITA.

No Action Alternative The No Action Alternative would not have consequences for surface
water or groundwater rights.

Relocate Main Channel and Rock Ramp Alternatives Surface water rights have been
quantified for the two tribes upstream of Intake, Montana. The Northern Cheyenne Water Rights
Compact with the State of Montana was ratified by Congress in September 1992. The Crow
Water Rights Compact with the State of Montana was ratified by the State in June 1999. A
Crow settlement Act has been introduced into Congress; however, it has not yet been passed. All
of these water rights have a earlier priority date than the water rights diverted by the Lower
Yellowstone Project. The proposed Intake Project would not affect Indian water rights.
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Appendix J — Adaptive Management

Strategy

Introduction

From an operational point of view, adaptive
management simply means learning by doing
(i.e., learning through management) and
adapting what one does based on what is
learned (i.e., adjusting management as
understanding improves). Learning contributes
to management by providing information on
which to base management strategies, and
management reinforces learning by
implementing actions that are useful in
investigating the resource system. A sequential
application of these component activities should
produce both improved understanding of
resource dynamics and improved resource
management.

Adaptive Management Terms

Adaptive Management Plan — Framework
explaining how managers, scientists, and other
professionals will work together to ensure the
successful implementation and operation of the
federal action.

Adaptive Management Work Group — Team
composed of representatives of federal agencies,
state agencies, and environmental groups that
recommend modifications in operating criteria or
changes in resource management actions, policies,
or procedures to ensure the successful
implementation and operation of the federal action.

Technical Team — Team comprised of technical
representatives of groups represented by the
Adaptive Management Work Group and operates
under the direction of the Adaptive Management
Work Group.

This strategy will guide the Bureau of Reclamation (Reclamation) and the U.S. Army Corps of
Engineers (Corps) in developing an adaptive management plan for the Intake Diversion Dam
Modification, Lower Yellowstone Project (Intake Adaptive Management Plan). The goal of this
strategy is to clearly outline the basic steps in the process, and how, when, and by whom
decisions will be made. Thus, the strategy will serve as a road map for decision making and a
how-to guide showing how various entities contribute to the adaptive management process. The
strategy will provide the basis for an informed decision making process that allows for successful
passage of the endangered pallid sturgeon and other native fish at Intake Diversion Dam, and
successful reduction in fish entrainment into the Lower Yellowstone Project’s main canal.

The Intake Adaptive Management Plan will also address post-construction commitments from
the final decision document on the Intake Diversion Dam Modification, Lower Yellowstone
Project Draft Environmental Assessment (Intake Draft EA), the Biological Assessment (see
Appendix D), and the subsequent letter of concurrence. Because these documents are still in
progress, the Adaptive Management Plan will not be completed before the finalization of the EA.

It is anticipated that the Intake Adaptive Management Plan will be long-term (up to 8 years post-
construction); however, it is recommended that the Adaptive Management Work Group review
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the plan at the beginning of every other federal fiscal year. The review process should be
completed within 6 months of the beginning of the fiscal year in which the review takes place. If
any work group member suggests modifications to the plan, including changes to goals,
management objectives, or information needs, these recommendations will be reviewed by the
entire Adaptive Management Work Group and incorporated into a revised Lower Yellowstone
Adaptive Management Plan, if approved by Reclamation and the Corps.

Adaptive Management Program Organizational Framework

The operational definition used in the Department of Interior Technical Guide on Adaptive
Management is adopted from the National Research Council, which characterizes adaptive
management as an iterative learning process producing improved understanding and improved
management over time:
Adaptive management [is a decision process that] promotes flexible decision making that
can be adjusted in the face of uncertainties as outcomes from management actions and
other events become better understood. Careful monitoring of these outcomes both
advances scientific understanding and helps adjust policies or operations as part of an
iterative learning process. Adaptive management also recognizes the importance of
natural variability in contributing to ecological resilience and productivity. Itis not a
‘trial and error’ process, but rather emphasizes learning while doing. Adaptive
management does not represent an end in itself, but rather a means to more effective
decisions and enhanced benefits. Its true measure is in how well it helps meet
environmental, social, and economic goals, increases scientific knowledge, and reduces
tensions among stakeholders (Williams et al. 2007).

In summary, the framework employs the standard adaptive management flow model as
illustrated below:

Plan = Implement = Monitor —* Assess = Make Decisions = Change

Iterate *

e Plan - the collaborative work conducted by Federal agencies, State agencies, and non-
governmental organizations prior to and during the National Environmental Policy (NEPA)
Process.

e Implement- build structures to pass fish and reduce entrainment (preferred alternative).

e Monitor- collect data to evaluate if desired outcomes of implemented actions are being met.

e Assess- analyze data to determine if the implemented actions are meeting the predicted
outcomes; if unexpected outcomes resulted, determine why.

e Make decisions — determine if changes to the Intake Project are needed to pass fish and
reduce entrainment

e Change — Modify the Intake Project according to the decision

e |terate — Continue to monitor, assess, make decisions, and change as necessary to achieve
success.
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Intake Diversion Dam Adaptive Management Plan

Due to uncertainty regarding how some resources could be affected by construction and
operation of the preferred alternative, the Intake Draft EA stipulates an adaptive management
approach. An adaptive approach involves exploring alternative ways to meet management
objectives, including predicting outcomes of management actions (the preferred alternative)
based on the current state of knowledge, implementing management actions, monitoring effects,
and comparing against predictions and objectives. Updated knowledge is used to adjust
management actions as necessary to achieve overall program objectives. Adaptive management
focuses on learning and adapting through partnerships with managers, scientists, and other
professionals who learn together how to create and maintain sustainable resource systems.

Tools for Decision Making

The proposed adaptive management approach to manage construction and subsequent operation

effectiveness of the Lower Yellowstone Project is as follows:

e The Adaptive Management Plan will focus on actions and responses identified in the Intake
Draft EA for fish screen design and fish passage design.

e Goals and objectives for each action will be identified. Actions include the construction of
the fish screen and fish passage features, and may include other requirements of the final
Intake EA, and the Lower Yellowstone Construction Biological Assessment and subsequent
letter of concurrence.

e Models may be developed to reveal the potential effects of management actions, activities, or
practices being considered for implementation.

e Questions will be formulated as testable hypotheses regarding the expected responses or
linkages of construction, operations, and other management actions.

e Studies will be conducted to test hypotheses and answer questions.

e Management activities will reveal, through monitoring and evaluation of results, the accuracy
or completeness of the earlier predictions.

e New knowledge and information produced through experimentation will be incorporated into
management discussions and recommendations to the Reclamation and Corps
representatives.

Organizations and Positions in the Adaptive Management Program

With the signing of the FONSI for the Intake Final EA, an Adaptive Management Program will
be established to develop and implement an Intake Adaptive Management Plan. The program
may include the following positions or organizations:

Reclamation and Corps representatives

Adaptive Management Work Group

Technical Team

Independent review panels

The roles, functions, and relationships of these positions and organizations are depicted in figure
J.1 and are described in detail below.
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Figure J.1 - Graph of Positions and Organizational Relationships in Lower Yellowstone Adaptive
Management Plan.

Reclamation and Corps Representatives
Reclamation and Corps representatives will serve as the principal contacts for the Lower
Yellowstone Project Adaptive Management Program and as the focal point for issues and
decisions associated with the program. As executive representatives, their responsibilities
include:
e Co-Chairing the Adaptive Management Work Group;
e Ensuring that Reclamation complies with its obligations under the Final Intake EA,
FONSI, Biological Assessment and letter of concurrence; and
e Reviewing, modifying, accepting, or remanding recommendations from the Adaptive
Management Work Group in changing the management actions.

Adaptive Management Work Group
The Adaptive Management Work Group may include but is not limited to representatives from
the agencies, organizations, and institutions listed below:
Reclamation’s Montana Area Office, Resource Management Division
Corps’ Omaha District, Product Delivery Team and Integrated Science Program
Lower Yellowstone Irrigation Project Board of Control
Montana Department of Environmental Quality
Montana Department of Natural Resources and Conservation
Montana Fish, Wildlife & Parks
U.S. Fish and Wildlife Service
The Nature Conservancy
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Responsibilities of the Adaptive Management Work Group will include:

e Creating a framework for the Adaptive Management Plan goals, direction, and priorities;

e Providing recommendations to Reclamation and Corps representatives for resource
management actions or procedures. These recommendations will be included in an
annual report on current and projected year operations;

¢ Review the framework and Adaptive Management Plan at the beginning of every other
federal fiscal year. The review process should be completed within 6 months of the
beginning of the fiscal year in which the review takes place;

e Facilitating coordination and input from the Technical Team;

e If any work group member suggests modifications to the plan, including changes to
goals, management objectives, or information needs, these recommendations will be
reviewed by the Adaptive Management Work Group and incorporated into a revised
Lower Yellowstone Adaptive Management Plan, if approved by Reclamation and the
Corps;

e Reviewing and submitting annual budget proposals; and

e Ensuring coordination of operating criteria changes in the Annual Operating Plan for the
Lower Yellowstone Project and other ongoing activities.

The group will work within the decision of the Intake Final EA, FONSI, Lower Yellowstone
Construction Biological Assessment and letter of concurrence, and will develop
recommendations through experimentation.

Technical Team
The Technical Team, listed below, will be comprised of technical representatives of groups
represented by the Adaptive Management Work Group and other agencies. The Team will
operate at the direction of the Adaptive Management Work Group. The following entities will
be invited to participate:

Reclamation, Montana Area Office, Resource Management Division

Corps, Omaha District including the Integrated Science Team

Lower Yellowstone Irrigation Project Board of Control

Montana Department of Environmental Quality

Montana Department of Natural Resources and Conservation

Montana Fish, Wildlife & Parks

U.S. Fish and Wildlife Service, Lower Yellowstone River Coordinator/Pallid Sturgeon

Recovery

The Nature Conservancy

Other entities as deemed important to the process

The Technical Team’s main purpose is to provide technical assistance to the Adaptive
Management Work Group. However, this Team will also provide guidance to Reclamation and
the Corps to assure that the Project activities are completed concurrently and in full compliance
with all environmental commitments described in Intake Final EA and associated Lower
Yellowstone Construction Biological Assessment.
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Technical Team functions may include:

e Assisting Reclamation and the Corps in development of the Adaptive Management Plan;

e Assist Reclamation and the Corps in implementing the Adaptive Management Plan,
including post-construction monitoring identified in final NEPA and ESA documents;

e Providing information as necessary for preparing annual resource reports and other
reports, as requested by the Adaptive Management Work Group; and

e Reviewing strategic plans, annual work plans, and other assignments from the Adaptive
Management Work Group.

Technical Team Responsibilities, Goals, and Objectives may include:

e Develop criteria and standards for post-construction monitoring programs discussed in
Intake Final EA Appendix | and the biological assessment. This includes providing
periodic reviews and updates of monitoring and research programs;

e Review and comment on the post-construction monitoring activities and any scientific
studies conducted by the adaptive management program;

e Develop recommendations for the adaptive management process based on information
learned through studies.

Independent Review Panels

Independent review panels are comprised of qualified individuals not otherwise participating in
the monitoring and research studies. Independent review panels will be used at the discretion of
the Adaptive Management Workgroup. The panels include peer reviewers, science advisors, and
protocol evaluation panels whose primary responsibility is to assess the quality of research,
monitoring, or science being conducted by the Adaptive Management Program and to make
recommendations to improve it.

The Review Panels may:

e Review Intake Diversion Dam Modification, Lower Yellowstone Project Adaptive
Management Program post-construction monitoring and research programs and
protocols;

e Provide reports based on their review to the Technical Team and Adaptive Management
Work Group;

e Make recommendations and provide advice to the Technical Team and Adaptive
Management Work Group; and

e Assess proposed research plans and programs, technical reports and publications, and
other program accomplishments.

Adaptive Management Plan Objectives

The Plan will be based on objectives that meet post-construction SMART Model

monitoring needs and the Corp’s success criteria. It will Specific
incorporate commitments from the Final EA and FONSI as well | Measureable
as those in the Lower Yellowstone Construction Biological Achievable

Realistic/Relevant

Assessment and subsequent letter of concurrence. The Adaptive | 1ic bounded

Management Plan objectives will be developed by the Adaptive
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Management Work Group and the Technical Team. The primary focus of these objectives is to
evaluate whether or not the Intake Project is successful (e.g., allows effective passage of pallid
sturgeon and other native fish and achieves entrainment protection). It is likely that these
objectives will include or be similar to those outlined in table J.1. The SMART model will be
used in developing objectives.

Table J.1 - Potential Adaptive Management Objectives for the Intake Diversion Dam Modification,
Lower Yellowstone Project.

Pallid Sturgeon Passage Objectives

Develop post-construction monitoring activities to determine if the Intake Diversion Dam Rock
Ramp (preferred alternative) provides effective passage for the pallid sturgeon (adult and
juvenile).

Fish Screening Objectives

Develop post-construction monitoring activities to determine if the Intake headworks and fish
screen provide effective entrainment protection of pallid sturgeon and other native fish.

Mitigation and Monitoring Objectives

Develop protocol to evaluate and ensure the monitoring and mitigation measures identified in the
Intake Final EA, Biological Assessment, and letter of concurrence are implemented.

For any objective eventually selected, all reasonable and implementable measures within the
boundaries discussed below will be considered in developing study designs for testing
hypotheses and management actions and programs for this Plan.

The components of each objective analysis include:
e A hypothesis
e A monitoring and data assessment
approach
e Atimeline
e Trigger events
e Response(s)

Response limits

A response evaluation

End point(s)

Reporting results
Responsibilities and funding

A generalized flow chart identifies the steps and components of evaluating the Adaptive
Management Plan’s objectives (figure J.2). For each objective, the Adaptive Management
process will test hypotheses to determine if an objective is being met. The methods used to test
hypotheses are shown as the “Monitoring and Data Assessment Approach” box in figure J.2.
These methods likely will use existing lower Yellowstone River surveys and data analyses (e.g.
pallid sturgeon surveys being conducted by Montana Fish, Wildlife & Parks).

Adaptive Management Plan Boundaries

It is important that specific authorities are understood so that adaptive management does not
exceed agency authorities. The primary goal of the NEPA is to ensure that agency decision
makers and the public recognize and account for environmental and other related impacts of
proposed agency actions. The Intake Final EA and its associated Biological Assessment
acknowledge the uncertainty that is present in certain resource areas. Adaptive management
allows for managing the uncertainty and providing flexible and appropriate decision making
necessary to meet the Intake Project objectives.

J-7
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Objective
(The flow within the diagram below will depend
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Figure J.2 - Flow Chart of the Components of Adaptive
Management Objectives and Their Relationships.

The Intake Diversion Dam Modification, Lower Yellowstone Project Adaptive Management
Program will be developed and designed to provide an organization and process for a
collaborative, science-based integration of action, monitoring and research information necessary
to ensure success. Recommendations from the Adaptive Management Work Group and the
Technical Team will recognize the environmental commitments of the Intake Diversion Dam
Modification, Lower Yellowstone Project NEPA and ESA documents.

Responsibility for Adaptive Management Plan

The development of the Adaptive Management Plan will be a Corps and Reclamation
collaborative effort using the Adaptive Management Workgroup and the Technical Team. The
Plan will follow the intent of this strategy.
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Development of the Intake Diversion Dam Modification, Lower
Yellowstone Project Adaptive Management Program

Initiation of the Adaptive Management Program would commence upon issuance of the Intake
Final EA and FONSI and Lower Yellowstone Construction Biological Assessment, and funding
for project construction. The first step in initiating adaptive management is to engage the
appropriate work group members in assessing the resource issues and reaching agreement on the
scope, objective, and potential management actions.

Work Group Involvement

Potential members have been identified in the Adaptive Management Work Group and in the
Technical Team, as noted above. In order to move the member identification process forward,
the Executive Managers will identify and initiate the Adaptive Management Work Group and the
Technical Team. This process will include the following steps.

1. Executive Managers meet to review this adaptive management strategy and identify
potential participants.

2. Executive Managers send letters inviting potential members to participate, explaining the
Adaptive Management Program, and requesting confirmation. The managers also
identify an initial meeting schedule for implementation of the program.

3. Hold an initial meeting of the Adaptive Management Work Group to:
a. Engage members in the Adaptive Management Program process
b. Establish agreement with members on specific resource areas to be addressed by
the Adaptive Management Program.

Establishing Group Objectives

The Adaptive Management Work Group will identify clear, measurable management objectives
to guide decision making and evaluate management effectiveness over time. The term
“objective” is used here to mean some desired outcome or performance measure (post-
construction assessment) that can be used to guide decision making and measure success.
Obijectives typically are expressed in terms of management performance over the timeframe of a
project (see table J.1). These objectives should be specific, measurable, achievable, results-
oriented, and time fixed (< 8 years). Objectives should also incorporate the social, economic
and/or ecological values of work group members, and reflect the value of learning over time.

Management Actions
Both the Adaptive Management Work Group and the Technical Team will work together to
identify a set of potential management actions for successful Intake Project implementation.

Like any iterative decision process, decision making in adaptive management involves selection
of an appropriate management action at each point in time, given the status of the resources
being managed at that time. The Adaptive Management Work Group, working with the
Technical Team and other invited expert scientists, have the responsibility of identifying the set
of potential actions from which this selection is made.
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These management actions will also use where necessary:
1. Models
Identify models that characterize different ideas (hypotheses) about how the system
works. Models play an important role in virtually all applications of structured decision
making, whether adaptive or otherwise. In order to make smart decisions, it always is
important to compare and contrast management alternatives in terms of their costs,
benefits, and resource consequences. Models typically express benefits and costs as
outputs of management through time. More importantly, they allow one to forecast the
impacts of management.

The term “model” as used here means a plausible representation of a dynamic natural
resource system. Models can be as informal as a verbal description of system dynamics,
or as formal as a detailed mathematical expression of change. Models in adaptive
management should characterize system behaviors and responses to management actions.
Models should incorporate different ideas (hypotheses) about how the resource system
works and how it responds to management. The suite of models should capture key
uncertainties (or disagreements) about resource processes and management effects.
Models must be compatible with, and calibrated to, available data and knowledge.

2. Monitoring Plans

It is important to design and implement a monitoring plan to track resource status and
other key resource attributes. Specifically, monitoring programs should be designed to
focus on the information needed to make management decisions and evaluate their
effects. The value of monitoring in adaptive management is derived from its contribution
to adaptive decision making, and monitoring efforts should be designed with that goal in
mind.

3. Assessment
The information produced by monitoring should be used for assessments of decision
making and learning. More specifically;
e Assessment/analysis includes parameter estimation, comparative assessments, and
prioritization of management alternatives.
e Comparison of predicted and actual responses is used to update understanding of
management impacts.
e Comparison and ranking of projected outcomes for management alternatives is
used in selection of management actions.
e Comparison of desired and actual outcomes is used to evaluate management
effectiveness.

Iterative Management Actions

Once management actions have been identified and implemented, the monitoring begins and
analysis and assessment occur (see figure J.3). As understanding is gained through the
assessment process, there is need for specific decision making. This decision making could
culminate in a final action, or from the assessment and decision making result in new or
additional management action. The management strategy can continually adjust based on what
is learned. At some point in time it is possible that the uncertainty is removed and management
decisions can be dormant, but this is unlikely in a learning-based adaptive approach.

J-10
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Figure J.3 — Iterative Cycle of Adaptive Management.
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Appendix K — Surface Water Quality

Tables

Introduction

This appendix contains summary tables from the Corps 2009 report, Results of Elutriate
Sampling Conducted Along the Yellowstone River at Intake Dam, Montana on April 29-30, 2009,
that are cited in surface water quality section of the Intake EA.

Table K.1 - Nutrients and General Water Quality Characteristics of Collected Receiving Water and Prepared

Sediment Samples.

Receiving
Water Prepared sediment Samples
Detection YR-W1 YR-| YR-| YR-| YR-S3| YR-| YR-| YR-| YR-| YR-

Parameter Limit S1 S2 S3 | (split) S4 S5 D1 D2 D3
Alkalinity, Total
(mg/l) 4 139 | 138 | 183 | 139 139 | 144 | 140 | 140 | 140 | 164
Ammonia
Nitrogen,
Total(mg/)" 0.02 nd.| 017 | nd.| nd nd.| nd| nd| nd| nd]| 384
Carbon, Total
Organic (mg/l) 0.2 2.9 3.4 6.5 3.5 50| 4.0 3.7 3.3 3.6 4.9
Carbonaceous
Biochemical
Oxygen Demand —
CBOD (mg/l) 2 nd. | nd. 4| nd. nd.| nd.| nd. | nd. | nd. 4
Chemical Oxygen
Demand — COD
(mg/l) 3 38 14 35 14 16 47 17 15 13 26
Ammonia plus
Organic Nitrogen
(mg/l) 0.2 n.d 1.1 1.2 0.7 n.d. 1.1 0.9 0.8 0.9 4.9
Nitrate-Nitrite
Nitrogen (mg/l) 0.02 0.50 | 0.40 | 040 | 0.40 040 ] 040 | 0.50 | 0.50 | 0.40 | 0.30
Oxidation
Reduction
Potential (mV) | = - -13 ] 50| -48| -38 1 1 1 -41 -38 | -64
pH (standard
units)® 0.1 83| 81| 79| 8.1 81| 80| 81| 81| 81| 74
Phosphorus, Total
(mg/l) 0.02 0.36 | 0.13 | 0.23 | 0.13 024 ] 035| 021] 0.15] 0.10 | 0.22
Suspended Solids,
Total (mg/l) 4 875 | | | e | e | e | memem | e | e | e
Turbidity 1 86| 149 | 219 | 148 82| 418 | 268 | 131 | 117 | 292

" Montana’s water quality criteria for total ammonia are pH and temperature dependent. Acute and chronic criteria

&s)almonid fish not present) for a pH of 8.3 and a temperature of 20°C are, respectively, 4.7 and 1.0 mgl/l.

Montana’s water quality criteria for pH are = 6.5 and < 9.0.
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Table K.2 - Metal Concentrations in Collected Water and Prepared Sediment Samples.

Water Elutriate Samples
YR- Montana
Detection | YR- YR-| YR-| YR- s3 YR-| YR-| YR- WQs
Parameter Limit | w1 S1 S2 s3 | (split) | YR-S4 S5 D1 D2 | YR-D3 | Criteria'"
Calcium, 1| 492| 499 | 659 | 491 | 488 | 636 | 51.2| 551 | 494| 445|
Total (mg/l)
Magnesium, 11 195| 191 | 289 | 193 | 192| 194 | 191| 172| 180 | 214| -
Total (mg/l)
Hardness, 1| 203| 203| 284 | 202| 201| 239| 207| 208 197 | 199 | -
Total (mg/l)
Aluminum, 25 | 4,600 | 4,997 | 7,731 | 6,109 | 3,989 | 11,731 | 9,425 | 5,100 | 4,402 | 10,100 | S€& Note
Total (ug/l) 1
= )
TS 05| nd| nd| nd| nd| nd| nd| nd| nd| nd| nd| 5
Total (ug/l)

_ 340%,
Arsenic, 1 6 11 3 4 3 6 5 4 3 11 150(3)
Total (ug/l) 109

- @
e 2 2| nd| nd| nd| nd| nd| nd| nd| nd| nd| *
Total (ug/l)

_ 4.49
T, 02| nd| nd| nd| nd| nd| nd| nd| nd| nd| nd| 046"
Total (ug/l) 5@
Chromium 3.220,"

’ 11 nd | nd| nd | nd 10 18 10| nd. | nd. 10 | 154%)
Total (ug/l) 100%
27(1)’
$°pper’ 1 20| nd.| 11| nd 10 17| 10| nd. | nd. 10| 179
otal (ug/l) ()
1,300
. 22(2),
Cyanide, 8| nd| nd| nd| nd| nd| nd| nd| nd| nd| nd| 527
Total (ug/) 140%
(3)
Iron, Total 7| 4,300 | 3,395 | 5,949 | 4,961 | 2,872 | 11,731 | 7,763 | 4,540 | 3,268 | 6,900 | 000"
(ug/l) 300
2019,
Lead, Total 05 n.d. 3 5 3 2 8 5 3 2 8| 789,
(ugll) 15¥
()
Manganese, 2 46 | 227 | 81| 43 28| 99| 97| 92| 92| 30|
Total (ug/l)
1.7%),
M 002| nd | nd| nd| nd| nd| 002 nd| nd| nd| nd| 0917
Total (ug/l) 0.05
_ 854",
Nickel, Total 10| nd| nd| nd| nd| nd 16| 10| nd. | nd 10| 95,
(ugh) 100(4)
SEfEal, 1| nd 3| 3| nd| nd| nd| nd| nd| nd 3 | 207 5%
- (U9/|) .a. .d. .d. .d. .a. .d. .a. 50(4)
Silver, Total 147,
(ug/) 3 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1009
Thallium, 0.24%
Total (ug/l) 0.5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Zinc, Total 218%Y
(ol 10 21 16| 25| 21 13 36| 34| 16| 16 30| 50004

) Montana’s water quality criteria for Cadmium, Chromlum Copper, Lead, Nickel, Silver, and Zinc are based or

hardness. Criteria given are for a hardness of 203 mg/l. ¢
3) Chromc criterion for protection of warmwater aquatic life. “ Human health criterion for surface waters.

2 Acute criterion for protection of warmwater aquatic life.

Secondary maximum contaminant level based on aesthetic properties. Note 1: Montana’s water quality criteria for

Aluminum are based on dissolved concentrations and not directly comparable to the measured total concentrations.
The acute and chronic criteria for dissolved aluminum are, respectively, 750 and 87 ug/Il. Historic monitoring of total

and dissolved aluminum levels in the Missouri River at Williston, North Dakota, indicates that ambient total aluminum
levels are much higher than dissolved levels (i.e., > 1,000 times).
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Figure K.1 — Sediment and Water Sample Sites.
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Appendix L - Missouri River Recovery
Implementation Committee Questions
and Answers

Introduction

The Missouri River Recovery Implementation Committee (MRRIC), authorized by Congress in
Section 5018 of the 2007 Water Resources Development Act, offers guidance to the Corps with
respect to the Missouri River Recovery and Mitigation Plan. MRRIC includes representatives
from federal agencies, tribes, states, local governments and non-governmental stakeholders in the
Missouri River basin. MRRIC also provides guidance to the Corps and any affected federal
agency, state agency, or Indian tribe on an ongoing study of the Missouri River and its
tributaries. The study is known as the Missouri River Ecosystem Recovery Plan.

Recently MRRIC invited the Corps and Reclamation to summarize the proposed Intake
Diversion Dam Modification, Lower Yellowstone Project at its July 2009 meeting. As a result
of that presentation, MRRIC sent the agencies a series of questions about the project and
requested an independent science review. The Corps and Reclamation agreed to convene a panel
of sturgeon species experts to review Reclamation’s and the Corps’ responses to MRRIC
questions and to determine whether such responses, and the need for fish passage and screens,
are supported by the best available scientific information.

This appendix contains MRRIC questions and the agencies answers to those questions. The
results of the panel review are in Appendix M.

A. Larval Drift

A. 1 Question: Where above Intake on the Yellowstone River does spawning substrate exist?
What is the likelihood of the pallid using the newly opened area for spawning? And if they use
it, is adequate drift distance/time provided for larvae survival?

A.1 Answer: Spawning Substrate Location Specific spawning substrate has not been
identified in the upper Missouri River Basin including the Yellowstone River; however, there are
data supporting the existence of spawning substrates above Intake.

Pallid sturgeon spawning currently occurs in the Yellowstone River downstream of Intake
Diversion Dam (Fuller et al. 2008). Intensive relocation and spatial analysis of telemetered
pallid sturgeon of known gender and sex stage suggest that fish spawn in bluff pool habitats in
the Yellowstone River. In 2007 seven male and one gravid female pallid sturgeon aggregated in
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a bluff pool for about three days and subsequent recapture of the female pallid sturgeon indicated
that spawning had occurred (Fuller et al. 2008).

Similar aggregations in this bluff pool were observed by Bramblett and White (2001) who
speculated that spawning occurred downstream of Intake. This observation is supported by
telemetry data from the middle and lower Missouri River where female pallid sturgeon in
spawning condition are believed to have spawned over or adjacent to hard, coarse substrates in
relatively deep water on outside bends where flows converge (Aaron DeLonay, U.S.Geological
Survey (USGS), personal communication).

Bluff pool habitats occur when the outside bend of the channel scours against bedrock at the
valley margin. These habitats are generally longer, have lower average and bottom velocities,
higher maximum and average depths, and a higher percentage of coarse, hard boulder and
bedrock substrates than other habitats in the valley bottom (Jaeger et al. 2008). Terrace pool
habitats are similar in their attraction to pallid sturgeon but are found adjacent to alluvial terraces
(Jaeger et al 2005a). There are over 4,000 acres of bluff and terrace pool habitats between Intake
and Cartersville Diversions (Matthew Jaeger, FWP, personal communication) and substrates
throughout this reach are predominately hard gravel and cobble (Bramblett and White 2001).

In general, other sturgeon species spawn over hard substrates which supports the conclusion that
pallid sturgeon most likely spawn over hard substrates. Other sturgeon spawning substrates are
as follows:
e Short nose sturgeon (Acipenser brevirostrum) spawn over rubble (Taubert 1980);
e Lake sturgeon (A. fulvescens) spawn over coarse gravel and rounded cobble (Manny and
Kennedy 2002) and where substrates were predominantly cobble (Chiotti et al. 2008);
e White sturgeon (A. transmontanus) spawn over a diversity of substrates, including
boulder, bedrock, cobble, and sand (Parsley et al. 1993; Perrin et al. 2003); and
e Gulf sturgeon (A. oxyrinchus) spawning areas consist of hard substrates and gravel (Heise
et al. 2004).

Given the association of pallid sturgeon spawning with hard substrates and bluff pool habitats
and the abundance of hard substrates and high habitat diversity, including bluff pools, upstream
of Intake Dam it is reasonable to infer that suitable spawning substrate for the species exists
upstream of Intake Dam.

Pallid Sturgeon Using the Newly Opened Area for Spawning The likelihood of pallid
sturgeon using a newly opened area for spawning is uncertain, as with most restoration actions
for endangered species. However, like most sturgeon species, pallid sturgeon generally move
upstream to spawn, and spawning is believed to occur at or near the apex of this movement
(Aaron DeLonay, USGS, Personal Communication). Telemetry data indicate that almost all
remaining pallid sturgeon in RPMA 2 move into the Yellowstone River in the spring and that
each year some move upstream to Intake Diversion Dam but not above (Bramblett and White
2001; Fuller et al. 2008).
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Work specifically studying fish in known spawning condition documented at least one gravid
female and several male pallid sturgeon moving up to Intake Diversion Dam, staging
immediately below the dam for several days, and then moving back downstream (Fuller et al.
2008; M. Jaeger, personal communication). Intensive netting studies have also documented
relatively high numbers of pallid sturgeon immediately below Intake Diversion Dam (Backes et
al. 1994), and historic accounts documented pallid sturgeon upstream of Intake Diversion Dam
during the putative spawning period (Brown 1955).

It is reasonable to conclude that if Intake Diversion Dam was not a barrier to movement, pallid
sturgeon would continue to move above this point to satisfy various life history needs, including
spawning.

Adequate Drift Distance/Time Natural variability in water temperature and velocity will result
in a wide range of drift distances for pallid sturgeon larvae produced upstream of Intake
Diversion Dam in the Yellowstone River. The free-drifting phase of pallid sturgeon larvae is a
developmental stage that occurs between hatching and yolk sac absorption. The duration of this
developmental stage is influenced by water temperature. At 16°C the time between hatching and
yolk sac absorption is 13 to 15 days, but at 24°C it is reduced to 7 to 9 days (Kevin Kappenman,
U.S. Fish and Wildlife Service (Service), personal communication). Temperatures on the lower
Yellowstone River when larvae are expected to hatch and enter the free drifting phase typically
range between 20°C and 25°C, which result in an expected drift time of 7 to 10 days.

While total drift time is dictated by water temperature, both laboratory and field trials indicate
that drift rates of larval pallid sturgeon are related to water velocity. Thus, cumulative drift
distance is related to both drift time and drift rate. Simply put, at a given temperature larvae drift
farther at higher velocities (Kynard et al. 2007; Braaten et al. 2008), but in reality it is much
more complex.

Larval drift rates decrease from average water velocities as habitat complexity increases due to
entrainment of drifting larvae in areas of reduced velocity, such as eddies (Kynard et al. 2007;
Braaten et al. 2008). Continuous exposure to eddies and channel complexity during the entire
larval drift period will likely reduce cumulative distance drifted by larvae, as suggested by
Braaten et al. (2008) and observed during 2007 when larval pallid sturgeon were allowed to free
drift throughout a 112 mile reach of the mainstem Missouri River (Braaten et al., in preparation).

For example, Bratten et al. (2008) observed a three-fold increase in the average durations for all
observed 1 to 9 day old larvae to drift 4,265 feet compared to 328 feet. Similarly, the deviation
from water traveling at average velocity for the entire observed distributions of 1 to 9 day old
larvae was 3 times greater at 4,265 feet than at 328 feet (Braaten et al. 2008). The further larvae
drift through complex habitat, the greater the range of time it will take all larvae to drift a given
distance. Based on the observations of Braaten et al. (2008), it is expected that the entire
distribution of drifting larvae would require an additional 4 days of travel time to cover the same
distance as a drop of water traveling at average column velocity over a distance of 317 miles,
which is the cumulative amount of riverine habitat between Cartersville Diversion and the
present headwaters of Sakakawea Reservoir.
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Higher habitat complexity in the Yellowstone River as compared to previous studies suggests
that drifting larvae will be more frequently exposed to and resultantly entrained in lower velocity
habitats, such as eddies, secondary channels, and boundary layers associated with coarser
substrates. This will likely reduce drift rates and cumulative drift distance relative to average
water velocity more than previously reported.

Previous larval drift studies were conducted in smooth-bottomed tanks with limited rock material
(Kynard et al. 2007) or over sand and silt substrates (Braaten et al. 2008), whereas Yellowstone
River substrate above Intake Diversion Dam is predominately gravel and cobble (Bramblett and
White 2001). Increased roughness associated with gravel and cobble substrates results in a
thicker, low-velocity boundary layer on the stream bottom. In other words, the water traveling
along the river bed substrate interface moves more slowly over coarse substrates than it does
over sand or silt substrates (Gordon et al. 1992). Because larval pallid sturgeon drift at or near
the stream bottom (Kynard et al. 2007; Braaten et al. 2008), entrainment in low-velocity
boundary layers or interstitial spaces within the substrate could reduce drift rates and distances
from those predicted based on average column velocity alone.

Laboratory studies incorporating limited rock cover provide somewhat contradictory results.
Pallid sturgeon did not attempt to use rock cover at low velocities (Kynard et al. 2002) but did
try to hold position behind rocks at higher velocities (Kynard et al. 2007). Larval drift rates
associated with gravel substrates are lower than those associated with sand substrates for other
sturgeon species (Nechako White Sturgeon Recovery Initiative 2007).

There are approximately 176 miles of seasonal and perennial secondary channels accompanying
236 miles of mainstem channel below Cartersville Dam on the Yellowstone River (Jaeger 2004).
Average and bottom velocities of secondary channel habitats are significantly lower than those
of mainstem habitats (P < 0.001; Jaeger et al. 2008). These lower velocities effectively reduce
drift rates of fish entering these habitats.

The Yellowstone River has 35% - 50% more area of slow current velocity habitat patches than
the Missouri River during periods when larval drift occurs (Bowen et al. 2003). This likely
reduces larval drift rates on the lower Yellowstone River relative to average water velocity than
modeled in the Missouri River. Accordingly, increased habitat complexity in the Yellowstone
River may make direct extrapolation of larval drift distances modeled under lower habitat
complexity or considering only average water velocity inappropriate.

In summarys, it is anticipated that the average larvae will drift faster in the Yellowstone River
than described in laboratory (Kynard et al. 2007) or field investigations (Braaten et al. 2008)
because of higher velocities. A combination of other physical factors, i.e. temperature, habitat
complexity, etc., will shorten total drift time and thus drift distances for some larvae relative to
those predicted by water velocities alone. Based on the amount of variation in temperature and
drift rate, it is expected that a wide range of larval drift distances will occur within and among
years.
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It is expected that the fastest drifting larvae traveling at approximately the same rate as the
average water column velocity at relatively cool temperatures and resultantly long drift times (10
days) will require over 497 miles of drift distance on the Yellowstone River. However, it is also
expected that the slowest drifting larvae, which will deviate by several days from drift times
predicted by water traveling at average velocity, at relatively warm temperatures and resultantly
short drift times (7 days) will requires less than 217 miles of drift distance. Thus, we anticipate
that adequate larval drift distance will be available for a portion of any naturally produced larvae
spawned in currently inaccessible reaches upstream of Intake Diversion Dam during most years.

Summary The potential for natural recruitment and enhancement by providing passage at
Intake Diversion Dam has been a position long held by pallid sturgeon biologists (Service 2000a;
Service 2003). This was confirmed more recently by the Upper Missouri Basin Pallid Sturgeon
Workgroup (Workgroup). The Workgroup was asked by the U.S. Department of the Interior,
Bureau of Reclamation (Reclamation) and the U.S. Army Corps of Engineers (Corps) to address
habitat availability and larval drift issues for pallid sturgeon in the Yellowstone River. The
Workgroup (2009) concurred that additional ecosystem and connectivity restoration efforts could
further increase the amount of habitat available for larval drift in the Yellowstone River.
Furthermore, the Workgroup agreed that if pallid sturgeon passage at Intake Diversion Dam
results in spawning at upstream locations, then it is possible that adequate larval drift distances
exist for natural recruitment to occur. Details of the Workgroup’s assessment are summarized in
their report (Workgroup 2009).

A.2 Question: What is the current speed during the high water period on the Yellowstone May
15--to July 15, at Cartersville and below and what velocity rate (or range of rates) is appropriate
to calculate larval drifts?

A.2 Answer: In regard to spawning and larval drift, Question A.2 proposes too broad a time
period. Spawning does not occur until about mid-June through early July (Fuller et al. 2008).
Larvae hatch and begin drifting about 3 to 5 days following egg fertilization and drift for 7 to 10
days at temperatures common for the Yellowstone River (K. Kappenman, personal
communication). This answer, therefore, focuses on the period when larvae are drifting, which is
typically during the descending hydrograph from mid- to late-June through mid-July.

Determining “what velocity rate (or range of rates) is appropriate to calculate larval drifts” on the
Yellowstone River is difficult because of the range of physical factors. These factors include
velocities and temperatures during the time of larval drift and the complexity and diversity of
habitats in the river. However, information collected by biologists over time can give us a
picture of what is appropriate to calculate larval drift. Assuming a fish is drifting in the main
channel in late June to early July, it is reasonable to use 2.9 feet per second.

Velocity will vary among years in relation to discharge and within years at a given discharge.
This will occur at different locations in the Yellowstone River. River velocities generally
increase as discharge increases (Leopold et al. 1964). At average discharges of 4,400 cubic foot
per second (cfs) average velocities between Cartersville Diversion and the confluence with the
Missouri River are 2.77 feet per second (f/s) (M. Jaeger, personal communication). By
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comparison, at flood stage (i.e. discharges of over 100,000 cfs) average velocity measurements at
a single station with an artificially confined channel at Sidney Bridge are about 10 f/s (Leopold
et al. 1964).

Average discharge on the Yellowstone River over the past 20 years from mid-June to early July
is about 25,000 cfs near Sidney, Montana. Although river-wide average velocities have not been
measured at this specific discharge, it is expected that average velocities during periods of larval
drift may exceed 3.28 /s (Workgroup 2009) but will be less than 6.56 f/s. For example,
Bramblett (1996) measured velocity at points associated with sturgeon locations at discharges
ranging from about 2,000 cfs to 50,000 cfs and the maximum average velocity recorded was 5.93
/s while mean average velocity was 3.34 {/s.

However, it is also expected that velocity will vary considerably in the Yellowstone River at a
given discharge. Jaeger et al. (2008) reported significant differences in average velocities among
different habitat types in the Yellowstone River. Measurement of velocity at 4,400 randomly
selected points indicated that average velocities ranged from 11.05 f/s to 0.00 f/s (M. Jaeger
personal communication). Additionally, larval pallid sturgeon drift at or near the stream bottom
(Kynard et al. 2007; Braaten et al. 2008) where velocities can be significantly lower than average
velocities. Bottom and average velocities are substantially different on the Yellowstone River (P
< 0.001); bottom velocities are about 21% lower than average velocities (M. Jaeger, personal
communication).

As discussed above, increased habitat complexity in the Yellowstone River may make direct
extrapolation of larval drift distances based only on average water velocity inappropriate. It is
anticipated that the average larvae will drift faster in the Yellowstone River than described in
laboratory (Kynard et al. 2007) or field investigations (Braaten et al. 2008) because of higher
velocities. However, a combination of other physical factors, i.e. temperature, habitat
complexity, etc., will shorten total drift distances for some larvae relative to those predicted by
water velocities alone.

Based on the amount of variation in temperature and drift rate, it is expected that a wide range of
larval drift distances will occur within and among years. Yellowstone River temperatures during
periods of larval drift indicate that larvae will likely drift for 7 to 10 days. Distributions of larval
drift rate and distance relative to water traveling at average velocity in the Missouri River
suggests that some larvae will lag up to 4 days behind water traveling at average velocity over
distances comparable to providing passage at Intake Diversion (317 miles). Additionally, given
the higher complexity of the Yellowstone River, it is expected that the deviation of the entire
distribution of drifting larvae from water traveling at average velocity would be greater on the
Yellowstone River than described above on the Missouri River.

It is expected that the fastest drifting larvae traveling near the velocity of average water at
relatively cool temperatures and resultantly long drift times (10 days) will require over 497 miles
of drift distance on the Yellowstone River. However, it is also expected that the slowest drifting
larvae at relatively warm temperatures and resultantly short drift times (7 days) will require less
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than 217 miles of drift distance. Thus, we anticipate larval drift distance would be adequate for
some larvae spawned upstream of Intake Diversion Dam during most years.

Reclamation asked the Upper Basin Pallid Sturgeon Recovery Workgroup to provide their best
biological judgment about drift issues. This paper (Workgroup 2009) is appended.

A.3 Question: What data is available to support the conclusion that any larvae would actually
survive without ending up in the head waters of Lake Sakakawea where they would die?

A.3 Answer: Hatchery-reared larvae released when 5 to 17 days old have been recaptured
months or years later in the Yellowstone River and Missouri River below the confluence. This
indicates that habitat in these river reaches is suitable for survival of pallid sturgeon larvae (M.
Jaeger, personal communication). However, these findings are based on fish that have
artificially reduced drift rates because a portion of their drift phase was spent in a hatchery
environment. By increasing drift distance, it is anticipated that naturally-produced larval pallid
sturgeon would settle in the same areas capable of supporting these hatchery-reared study fish.

The Workgroup (2009) reports:
“The near-natural hydrograph and associated temperature and sediment regimes
characteristic of the unimpounded Yellowstone River (White and Bramblett 1993)
combine to provide one of the best habitat templates and opportunities to support pallid
sturgeon recovery in the upper Missouri River basin. Current habitat conditions include
intact migration and spawning cues and habitats; most extant adult pallid sturgeon in
[Recovery-Priority Management Area] RPMA 2 migrate into the lower Yellowstone
River each spring (Bramblett and White 2001) and subsequent spawning has been
documented (Fuller et al. 2008). However, inadequate larval drift distances (~150
kilometers) [93 miles] between known spawning reaches and the present headwaters of
Sakakawea Reservoir may not exist. Accordingly, inadequate larval drift distances are
one of the leading hypotheses to explain recruitment failure in RPMA 2.”

While there is no way to guarantee survival of larval pallid sturgeon that may result following
implementation of passage and entrainment protection at Intake Diversion Dam, the data
provided above suggest that habitat diversity in the Yellowstone River may make larval drift rate
data from other studies (i.e. Kynard et al. 2002; Kynard et al. 2007; Braaten et al. 2008) difficult
to directly extrapolate to the Yellowstone River. However, data available from these studies
suggest that not all pallid larvae drift at the same rate (Braaten et al. 2008), and development of
larvae influences drift (Kynard et al. 2007). The Workgroup paper (2009) also addresses larval
drift distances.

Furthermore, water temperature influences larval development rates; larvae develop faster in
warm water. Temperature profiles for the Yellowstone River indicate that larval development
rates (based on degree days) are higher than the Missouri River downstream from Fort Peck
Dam. Therefore, we anticipate that while some larvae will drift into Lake Sakakawea, a portion
of the slowest drifters likely will not.
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A.4 Question: What are the anticipated drift rate and distance required for larval pallid sturgeon
in the relevant reaches? What is the required water level in Lake Sakakawea to attain this
distance? How often should these conditions exist? What is the level of uncertainty in the drift
rate and distance calculations? How was this data considered when planning the Intake project?

A.4 Answer: Not all larvae drift at the same rate — some drift faster than mean velocity, some
drift at about mean velocity, and some drift slower than mean velocity. Although there are
uncertainties relative to larval drift speed and distance in relation to high velocities and coarse
substrates in the Yellowstone River, it is likely that at least a portion of the larvae hatched
upstream of Intake Diversion Dam would survive (note previous discussions above).

If pallid sturgeon passage at Intake Diversion Dam results in spawning at upstream locations,
then it is possible that larval drift distances would be adequate for some natural recruitment to
occur (Workgroup 2009). Construction of a fish passage alternative at Intake Diversion Dam
would provide between 253 and 317 miles of natural free-flowing river between Cartersville
Dam, which is the next upstream barrier on the Yellowstone River and Lake Sakakawea.

While the range of available habitat is related to pool elevations of Lake Sakakawea, any
requirements for specific pool elevations have not been determined, because the current focus is
on providing passage to as much upstream habitat as possible. This additional increase in the
length of free-flowing riverine habitat likely would provide adequate drift distance for at least a
portion of the larvae (Workgroup 2009). Further discussion of drift rates and distance
calculations can be found in the Workgroup’s (2009) white paper and above. Specific
calculations on drift distances can also be found in the recent Montana Fish, Wildlife & Parks
(FWP) presentation to MRRIC (Jaeger 2009).

Any specific recommendations for pool elevation manipulations may be discussed through the
adaptive management process as pallid spawning and recruitment success is monitored. It is not
known how often this species needs to accomplish a successful spawn/recruitment year class, but
the spawning periodicity of adult females is every two to three years. With the long-lived nature
of pallid sturgeon, it is likely they do not need to successfully spawn every year in order to
accommodate a wild population of naturally reproducing fish, as evidenced by the natural
fluctuations in historic flow regimes.

In planning the Intake Diversion Dam Modification, Lower Yellowstone Project (Intake Project),
the best available scientific data were considered. This is documented in the draft environmental
assessment (EA) prepared for the Intake Project. The Service’s Biological Review Team, as well
as researchers from Reclamation’s Denver Technical Service Center, the Workgroup, the Pallid
Sturgeon Recovery Coordinator, and other Reclamation staff, Corps, Service, USGS, and state
biologists have all participated in planning the Intake Project.

A.5 Question: Is there a need to modify other upstream dams to allow enough drift distance for
larvae? What progress/plans have been made on modifying upstream structures?
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A.5 Answer: There are six low-head diversion dams
on the Yellowstone River downstream from Billings, Al
Montana (see Intake EA, page 3-6). Huntley Dam /_/ \
and Intake are federally-owned, while the middle four _—
(Waco-Custer, Rancher’s Ditch, Yellowstone, and Dam/
Cartersville) are privately-owned and managed by the ff
local irrigation districts. These structures present Y P4

. . Cantérsville Dam
some degree of impediment to fish passage; however, Waco-Cuslor Da"?r';!:m?ers Ditch Dam
the extent of fish blockage at these dams seems to 'N““aﬂ;ﬁ:g?ﬁagm
depend on river stage and the swimming ability of the
various species trying to negotiate the dams (see Diversion Dams Along the Yellowstone
Helfrich et al. 1999). River (adapted from Jenkins 2007).

At present, three of these diversion structures fall within what is generally considered to be the
historical range of pallid sturgeon. In addition to Intake, fish passage needs at the Cartersville
Dam near Forsyth, Montana, are under discussion. The Cartersville Dam is privately owned but
FWP, the Service, the Corps, and the Nature Conservancy are working together to find a
solution. To date, a value engineering study has identified a suite of potential options for
passage of native species, including sturgeon (FWP and Enlien Consultants 2009). FWP has
hired an engineering and consulting firm to analyze these potential passage options, prepare an
environmental assessment, and identify a preferred alternative.

Dams on tributaries to the Yellowstone have also been modified to address fish passage issues
including the T&Y Dam and the Mobley Dam on the Tongue River. These new fish passage
projects open additional miles of pallid sturgeon habitat on the Tongue River.

A.6 Question: Can/should a study be conducted on the Yellowstone River to provide drift
information specific to this reach?

A.6 Answer: The best available scientific information, many biologists, and researchers concur
that larval drift distance on this reach would be adequate for a portion of pallid sturgeon larvae
most of the time once the passage issue at Intake has been resolved. A study could be conducted,
but there are several complicating factors involved with such a study on the Yellowstone, such
as:

e Are there sufficient numbers of pallid sturgeon larvae available for study? Adult
female pallid sturgeon typically produce between 0 to 243,450 larvae, although
average production is about 100,000 larvae (Rob Holm, Service, personal
communication). Previous mainstem drift tests required about 428,285 larvae at a
discharge of about 6,400 cfs (R. Holm, personal communication). At discharges
expected in the Yellowstone River during times of larval drift (25,000 cfs) about
1,672,988 larvae would be required for a comparable drift test to account for dilution
associated with increased discharges.
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Because the slowest drifting portion of larvae are of most interest, it would be
essential to release adequate numbers of larvae to accurately describe the entire
distribution of drift times and distances in the Yellowstone River for the study to be
worthwhile. About 17 gravid adult female pallid sturgeon would be needed to
produce the required number of larvae. It is estimated that there are currently 40
female pallid sturgeon remaining in RPMA 2 (Gillian Hadley, personal
communication), about half of which will spawn in any given year (Fuller et al.
2008). The highest number of gravid female pallid sturgeon ever captured in a year
was 16 in 2007. In 2009 one of the lengthiest broodstock collection efforts to date
resulted in capture of only seven gravid female pallid sturgeon. Accordingly, it is
unlikely that an adequate number of gravid female pallid sturgeon could be captured
to provide the number of larvae necessary to accurately characterize the full
distribution of drift times and distances on the Yellowstone River.

Would these larvae be better used for a different recovery project or study? Although
applied research remains a high priority for pallid sturgeon recovery efforts within the
Upper Missouri River Basin, preventing extinction of the species through a
conservation stocking program is the highest priority for hatchery-reared pallid
sturgeon (Upper Basin Pallid Sturgeon Workgroup Workshop, Billings, Montana,
2009). As such, the propagation and conservation stocking program will require at
least the first seven gravid female pallid sturgeon captured in any year until stocking
goals in each RPMA are attained (Upper Basin Pallid Sturgeon Workgroup
Workshop, Billings, Montana, 2009). Most larvae allocated to a drift study on the
Yellowstone River would need to be produced by gravid female pallid sturgeon
captured subsequent to the seven fish required by the propagation program.
Accordingly, it is increasingly unlikely that an adequate number of gravid female
pallid sturgeon could be captured to provide the number of larvae necessary to
accurately characterize the full distribution of drift times and distances on the
Yellowstone River.

The presence of naturally produced shovelnose sturgeon larvae concurrent with the
time that pallid sturgeon larvae will be available for a Yellowstone River drift test
will require genetic analysis of all captured sturgeon larvae. Gravid shovelnose
sturgeon occupy the entire reach of the Yellowstone River between Cartersville
Diversion and the confluence with the Missouri River each year (Haddix and Estes
1976; M. Jaeger, personal communication). It is suspected that shovelnose sturgeon
spawning occurs throughout this reach (Haddix and Estes 1976; M. Jaeger, personal
communication) and naturally produced shovelnose sturgeon larvae are commonly
captured (Penkal 1981; Braaten and Fuller 2005). To distinguish pallid sturgeon
larvae captured as part of the drift test from naturally produced shovelnose sturgeon
genetic analyses of all captured sturgeon larvae likely will be necessary. Analysis
costs are about $50 per fish (G. Jordan, personal communication). Braaten et al.
(2008) recaptured about 5,800 larvae during a side channel drift test on the Missouri
River. Although it is unknown what number of pallid and shovelnose sturgeon larvae
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would be captured by a comparable Yellowstone River drift test, analysis costs for the
number of fish captured during the side channel study would be about $290,000.

e There is little time left before wild pallid sturgeon are extirpated in the Upper
Missouri River Basin. While there is some debate over the year that local extirpation
will occur (2017 — 2024), maintaining the status quo is not addressing long-term
pallid sturgeon recovery goals.

e Conservation of genetic variability within pallid sturgeon is an important component
of long-term recovery goals. The upper Missouri River Basin pallid sturgeon are
genetically distinct from those in the lower parts of the species’ range (Campton et al.
2000; Schrey and Heist 2007; Tranah et al. 2001). The wild pallid sturgeon
population is facing extirpation due to several decades of failed spawning and/or
recruitment (Service 2007). Furthermore, approximately 136 wild pallid sturgeon
remain in RPMA 2 (Service 2007) that would likely benefit from these recovery
efforts on the Yellowstone River.

FWP, Reclamation, the Service, and the Corps have been studying pallid sturgeon issues at
Intake for 20 years. Unfortunately, the declining population of mostly mature wild pallid
sturgeon in the Yellowstone River and Missouri River between Fort Peck Dam and Lake
Sakakawea is expected to be locally extirpated in the near future if reproduction and survival of
the young fish does not improve. Given the limited time to resolve the problem, it was decided
that priority should be given to resolving passage and entrainment issues at Intake instead of
continuing to study the problem.

B. Fish Passage

B.1 Question: Will the project allow passage of pallid sturgeon for spawning and will it allow
larval pallid sturgeon passage downstream and lead to their survival?

B.1 Answer: The Corps and Reclamation are using the best available science to design a fish
passage structure for pallid sturgeon at Intake, Montana, and will use adaptive management to
make sure that it works. Although there are no fish passage projects in existence specifically

built for pallid sturgeon, successful fish passage projects for other sturgeon species have been
constructed in the western United States.

An example is the Glen Colusa Irrigation District gradient facility built by the Corps on the
Sacramento River for salmonids. This facility is similar to the Rock Ramp Alternative proposed
for the Intake Project. The Glen Colusa passage successfully provides passage for other sturgeon
species, specifically the green and white sturgeon. Other successful projects for sturgeon species
include:

e Red Bluff Diversion Dam in the Sacramento River,

e Through Delta Project facility in California,
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e Heiberg Dam and a dozen other passage projects for lake sturgeon on the Red River
Basin in North Dakota/Minnesota.

The Corps and Reclamation, in consultation with the Service and FWP, are working
cooperatively to ensure that the best available science and fish passage technology is used in the
design of the preferred alternative. Therefore, we are reasonably certain that this design will
work to pass pallid sturgeon. Any problems would be corrected through adaptive management.

Once pallid sturgeon can pass over or around the Intake Diversion Dam, they will have access to
an additional 165 miles of river for spawning. They will also have access to the tributaries
within this reach, including the Powder and Tongue Rivers.

The available options at this time to increase larval drift distances in the upper Missouri River
basin are:
1) removal of Fort Peck Dam,
2) removal of Garrison Dam,
3) maintaining Lake Sakakawea at lower reservoir pool elevations to increase riverine
habitats upstream of this reservoir, and
4) providing access to habitats further up the Yellowstone river via implementation of fish
passage and entrainment protection measures.

When these options are compared, the Intake Project provides one of the best opportunities to
achieve natural pallid sturgeon recruitment in the upper Missouri River Basin with the lowest
ancillary costs, i.e. no adverse effects to hydropower generation, water intakes, flood control,
navigation, irrigation, etc.

B.2 Question: Will the rock ramp design allow passage of pallid sturgeon?

B.2 Answer: There is an opportunity for pallid sturgeon passage with a rock ramp design (also
known as a gradient facility), which is similar to other dams that have been modified in the
western United States to allow passage of other sturgeon species (see answer to question B.1).
Performance tests to quantify the swimming capabilities of pallid sturgeon and identify
physiological and behavioral parameters were completed prior to design of the Intake Project
alternatives (White and Medford 2002). The results were used in the design specifications.

Several Yellowstone River riffles and rapids of relatively high gradient that adult and juvenile
pallid sturgeon are known to pass at a variety of discharges were extensively surveyed to provide
further design criteria. A physical model is currently being built at Reclamation’s Denver
Technical Research Center to refine the rock ramp design and ensure its effectiveness for pallid
sturgeon. In addition, an adaptive management plan would be implemented to fine-tune the
selected alternative after construction.
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B.3 Question: What data is available to support the thesis the majority of the fish even would
go up to Cartersville if there was a fish passage?

B.3 Answer: Although we have not suggested that the majority of fish would go up to
Cartersville with fish passage at Intake, pallid sturgeon have been documented at least 112 miles
upstream of Intake, Montana, which is about 267 miles above the present headwaters of Lake
Sakakawea (Brown 1955; Brown 1971). They were observed at this location consistent with
times of the year when spawning is known to occur in the Yellowstone River (Fuller et al. 2008).
Watson and Stewart (1991) captured a pallid sturgeon near Fallon, Montana, in 1991 in
conjunction with studies associated with the Tongue River Project. There are other reports from
the 1920s and 1930s that document pallid sturgeon above Intake Diversion Dam and in the
vicinity of the Tongue River (Service 2000b).

Furthermore, if we generalize based on what is known about pallid and other sturgeon species
spawning habitats in combination with the historical record, then suitable spawning substrate
exists above Intake. Telemetry data indicates that almost all remaining pallid sturgeon in RPMA
2 move into the Yellowstone River in the spring and that each year some move upstream to
Intake Diversion Dam but not above (Bramblett and White 2001; Fuller et al. 2008). Work
specifically studying fish in known spawning condition documented at least one gravid female
and several male pallid sturgeon moving up to Intake Diversion Dam, staging immediately below
the dam for several days, and then moving back downstream (Fuller et al. 2008; M. Jaeger,
personal communication).

Intensive netting studies have also documented relatively high numbers of pallid sturgeon
immediately below Intake Diversion Dam (Backes et al. 1994) and historic accounts documented
pallid sturgeon upstream of Intake Diversion Dam during the putative spawning period (Brown
1955). It is reasonable to conclude that if Intake Diversion Dam was not a barrier to movement
pallid sturgeon would continue to move above this point to satisfy various life history needs
including spawning. Additionally, telemetered juvenile pallid sturgeon have traveled up to the
Intake Diversion Dam, were unavailable to pass, and turned to swim back downstream (Jaeger et
al. 2008). Initial study results indicate that spawning habitats upstream of the Intake Diversion
Dam are suitable for pallid sturgeon restoration efforts (Jaeger et. al 2008).

B.4 Question: Is the project design the best available technology for migration and protection
of the pallid sturgeon population?

B.4 Answer: Yes, the collective opinion of fisheries biologists working on this Project,
including those from FWP, the Service, the Corps, and Reclamation, agree that it is the best
available technology. The action alternatives evaluated in the Intake EA were formulated
through an iterative and collaborative process initiated during informal Endangered Species Act
(ESA) consultations with the Service in 1997. The following documents were developed to help
formulate and evaluate alternatives:

e Lower Yellowstone River Fish Passage and Protection Study (Reclamation and FWP

1997)
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e Concept I Report (Mefford et al. 2000)

e Fish Entrainment Study (Hiebert et al. 2000)

Assessment of Sturgeon Behavior and Swimming Ability for Design of Fish Passage

Devices (White and Mefford 2002)

2002 Alternatives Report (Corps 2002)

2002 Value Engineering Study (Reclamation 2002)

Test Results of Intralox Traveling Screen Material (Reclamation 2003)

Concept II Report (Glickman et al. 2004)

Value Planning Study (Reclamation 2005)

Technical Team Recommendations (Technical Team 2005)

Biological Review Team Comments (Jordan 2006)

Lower Yellowstone River Intake Dam Fish Passage and Screening Preliminary Design

Report (Corps 2006)

e Biological Review Team Comments (Jordan 2008)

e Intake Diversion Dam, Trashrack Appraisal Study for Intake Headworks, Lower
Yellowstone Project — Montana-North Dakota (Cha et al. 2008)

e Intake Diversion Dam, Assessment of High Elevation Intake Gates, Lower Yellowstone
Project — Montana-North Dakota (Mefford et al. 2008)

e Lower Yellowstone Project Fish Screening and Sediment Sluicing Preliminary Design
Report (Corps 2008)

After careful consideration of more than 110 alternatives, two were further evaluated in the
Intake Project EA — the Rock Ramp Alternative and the Relocate Main Channel Alternative.

B.5 Question: Is the screening system the best design for the pallid sturgeon?

B.5 Answer: Yes, the collective opinion of fisheries biologists working on this Project,
including those from Montana FWP, the Service, the Corps, and Reclamation, agree that it is.
The screen design uses the best available technology, including the smallest effective screen size
and velocities recommended by the Service’s Biological Review Team. This screen system is
designed to meet Yellowstone River conditions, Lower Yellowstone Irrigation Project needs, and
provide the best protection for pallid sturgeon and other native fish at Intake, Montana. The
screen size is the smallest that can be used effectively, in accordance with the National Oceanic
and Atmospheric Administration (NOAA) juvenile salmonid criteria.

A laboratory study evaluated the best technology available to use to meet the NOAA screening
criteria for juvenile and larval pallid sturgeon that are < 3.9 inches long (Mefford and Sutphin
2008). The study evaluated four related topics: 1) swimming endurance, 2) impingement
survival, 3) screening effectiveness, and 4) recovery of impinged fish from traveling fish screens.
The study was used to identify and design fish screens for the Intake Project. It was conducted at
the Reclamation Water Resources Research Laboratory in Denver, Colorado, using hatchery-
spawned pallid sturgeon larvae.
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Results of the study indicated that larvae <0.8 inches long displayed little swimming ability and
easily passed through NOAA criteria fish screen material. Fish larger than about 1.6 inches long
were capable of swimming several minutes against a typical fish screen approach velocity of 0.4
feet/second. This study indicates that NOAA criteria effectively protect pallid sturgeon >1.6
inches long. Screen impingement for periods up to 10 minutes (maximum impingement time
evaluated) had no effect on fish mortality, when fish were recovered by back-flushing the screen.

B.6 Question: Is the by-pass design the best for pallid sturgeon?

B.6 Answer: Appendix E, Intake EA uses scoring criteria developed by the Biological Review
Team (Jordan 2009) and hydraulic modeling (Corps 2009) to score alternatives on relative
comparison scales. Although the Corps used pallid sturgeon life history, biology, and ecology to
design the Relocate Main Channel Alternative, Intake EA Appendix E found that this alternative
scores lower and less favorably for pallid sturgeon than the Rock Ramp Alternative.

B.7 Question: Will the new diversion designs effectively prevent entrainment of pallid sturgeon
or other species that impact pallid sturgeon (e.g. chubs that are a food source for pallid
sturgeon)?

B.7 Answer: The screen designs evaluated to date are anticipated to prevent entrainment of
pallid sturgeon > 1.5 inches long (Mefford and Sutphin 2008) While the success of this screen
with other fish species has not been tested, it is reasonable to assume that it will prevent
entrainment of other fish species > 1.5 inches long. Monitoring post-Project construction and
adaptive management will be implemented to ensure effectiveness.

B.8 Question: (if so what design)? Supporting information?

B.8 Answer: See discussion above in answer B.5. The fish screen is described in chapter two of
the Intake EA, pages 2.9 — 2.10.

B.9 Question: Given the location where pallid sturgeon larvae drift, will larvae either be
trapped in the pool behind the Intake dam or end up in the diversion?

B.9 Answer: Given what we know from larval drift studies, it would be unlikely that the larvae
would be trapped in the pool behind the dam, because the smooth concrete dam design would
allow for free flow over the dam. Furthermore, chapter three of the Intake EA documents
sedimentation behind the dam. Corps bathymetry data indicate there is not a characteristic
wedge of sediment deposited directly upstream of the dam structure, as often occurs with such
structures (figure 3.6, page 3-11). Therefore larvae would likely flow over the dam along with
sediments and flow. However, it is possible that upstream larvae could flow toward the Intake
headworks main canal screens. Entrainment would be monitored post-construction. If
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significant issues affecting the survival of pallid sturgeon larvae are identified, adaptive
management would be used to resolve this survival issue.

B.10 Question: If pallid sturgeon did go up to Cartersville what data is available regarding
predation in that location, that would convince anyone the eggs or larvae would survive?

B.10 Answer: Not all fish eggs and larvae survive in natural settings. However, fish species
have evolved mechanisms to mitigate for natural mortality rates associated with things like
predation. One mechanism relies on the amount of progeny produced annually. Individual
female pallid sturgeon in the upper Missouri River basin release as many as 150,000 — 170,000
eggs when spawning (Rob Holm, personal communication). Not all of these eggs need to hatch
nor do all hatching fry need to survive to perpetuate the species. In a self sustaining population,
the life history goal is to achieve natural recruitment into the adult population at a level
comparable to natural adult mortality. Recruitment is the number of fish hatched in a given year
that survive to a specified age.

The physical traits of pallid sturgeon, i.e. small eyes, sensory barbels, etc, suggest this species
evolved in low-visibility environments. In rivers suspended particles, often referred to as
turbidity, and other materials reduce the amount of available light, which in turn reduces
visibility, thus affording some level of concealment from sight-feeding predators, like walleye,
goldeye, and sauger. Thus, the occupied environment of the species and conditions during and
post-spawning can serve as natural mechanisms to offset predation.

Turbidity is quantified with nephelometric turbidity units (NTU); a measure of how much light
can pass through a water sample. On the NTU scale, low values equate to clear water. Relative
to the range of pallid sturgeon, Jordan et al. (2006) reported turbidity levels < 12 NTU
downstream of Fort Randall Dam, South Dakota. The smallest level reported was 5 NTU. In
Lake Sharpe, South Dakota, measured turbidity levels were 80-100 NTU (Erickson 1992).
Conversely in a more natural system like the Yellowstone River, turbidity levels seasonally
exceed 1,000 NTU (Braaten and Fuller 2002; Braaten and Fuller 2003; Matt Jaeger, personal
communication, 2008). To put these reported Yellowstone River values in perspective, the U.S.
Environmental Protection Agency’s national primary drinking water regulations
(http://www.epa.gov/safewater/contaminants/index.html#primary) turbidity may never exceed 1
NTU and must not exceed 0.3 NTU in 95% of daily samples in any month. With high turbidity
on the Yellowstone River, predation of pallid sturgeon larvae on the Yellowstone River is not
likely a significant issue.

Additionally, there are studies that document predation on other sturgeon species eggs and
juveniles (Miller and Beckman 1996; Gadomski and Parsley 2005a). Most of these studies
explore predation rates in altered environments downstream of dams or in laboratory settings in
tanks with low turbidity levels, e.g. Gadomski and Parsley (2005a) report study with turbidity
levels <1 NTU. Outside of the laboratory, these studies are downstream of structures similar to
the mainstem Missouri River dams that trap sediment and result in clear water downstream.
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In many of these studies, predation rates are high and often because of altered conditions below
dams (Gadomski and Parsley 2005b). However, none of the irrigation diversion structures on the
Yellowstone River (i.e. Cartersville or Intake Diversion dams) significantly trap sediment and
alter the resultant seasonally high turbidity levels on the Yellowstone River. Given the relatively
high fecundity of pallid sturgeon, the high turbidity levels in the Yellowstone River during and
post spawning, and the diversity of habitats in this river, it is reasonable to assume that predation
can and will occur, though not at a level exceeding those with which this species evolved.

The most convincing data available regarding larval survival comes from recaptures of hatchery-
reared pallid sturgeon initially stocked as larvae. As described above, it is expected that larvae
originating from reconnecting reaches upstream of Intake Dam would be distributed throughout
the lower Yellowstone River and Missouri River below the confluence. Pallid sturgeon larvae
stocked from 5 to 17 days old have been recaptured in subsequent months and years in the
Yellowstone River and Missouri River below the confluence, indicating that habitats and biotic
conditions (i.e. the presence of predatory fishes) in these reaches of river allow for survival of
pallid sturgeon larvae and juveniles (M. Jaeger, personal communication).

C. Impacts on Pallid Populations

C.1 Question: What level of certainty would you attach to this proposal and its claimed positive
effect on Pallid sturgeon?

C.1 Answer: When dealing with an endangered species like the pallid sturgeon, there will
always be some level of uncertainty. In planning the Intake Project, the best available scientific
data were considered. This is documented in the draft Intake EA prepared for the Intake Project.
The Service’s Biological Review Team, as well as researchers from Reclamation’s Denver
Technical Service Center, the Workgroup, the Pallid Sturgeon Recovery Coordinator, and other
Reclamation staff, the Corps, the Service, the USGS, and state biologists have all participated in
planning the Intake Project. The best available science suggests that conditions on the
Yellowstone River are suitable for pallid sturgeon restoration, including intact migration and
spawning clues, suitable spawning habitats, adequate larval drift distances, and suitable rearing
habitats.

The Corps and Reclamation, in consultation with the Service and FWP, are continuing to work
cooperatively to ensure that the best available science and fish passage technology are used in
the final design of the preferred alternative. Therefore, we are reasonably certain that this design
will work to pass pallid sturgeon. Of the available options despite a moderate level of
uncertainty with regard to the level of benefit to the species and the native fish community, this
one is technically feasible, comparatively cost-effective, acceptable and amenable to most users.
It is justifiable given the immediate risk of extirpation and the potential benefit to species
recovery in the foreseeable future.

As with passage and entrainment projects across the west, including those successful ones
mentioned above in response B.1, there will be benefits, but it is difficult to precisely quantify
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them prior to implementation. We are reasonably certain the proposed Intake Project will pass
native fish, including pallid sturgeon, and will reduce entrainment of hundreds of thousands of
native fish annually. It could ultimately create an opportunity for the recovery of the pallid
sturgeon. This Project would also allow the Lower Yellowstone irrigation districts to continue to
operation in compliance with the ESA.

C.2 Question: How much will this project improve the pallid’s survivability?

C.2 Answer: The Service’s 5-year species review (Service 2007) states that without artificial
supplementation in areas like the Yellowstone River, pallid sturgeon could face extirpation. The
Service’s Pallid Sturgeon Recovery Plan (1993 and most recent agency review draft pallid
sturgeon recovery plan) also supports the Intake Project.

Current recruitment of pallid sturgeon in the Upper Missouri River Basin is zero. While adult
fish have been found in spawning condition, there has been no documented recruitment in this
aging pallid sturgeon population. If just one juvenile is recruited into the population, then the
implementation of passage and entrainment protection will benefit pallid sturgeon. Even if 1-5%
of the larvae make it to recruitment, it would be significantly greater than current conditions.

Available data indicate that today sturgeon are entrained into the lower Yellowstone Project
(Hiebert et al. 2000) and that specifically, pallid sturgeon can be lost to this system (Jaeger et al.
2005b). This project will significantly reduce the likelihood of entrainment and increase
survivability of hatchery and wild fish. Substantial loss of sturgeon chub and other minnow
species have also been documented at Intake (Hiebert et al. 2000). These minnow species are
believed to be a primary food source for pallid sturgeon (Gerrity et al. 2006). Thus, entrainment
protection will help conserve adult pallid sturgeon food resources and may increase adult pallid
sturgeon capacity in this system.

Benefits of upstream passage will increase available habitats on the Yellowstone River by 165
miles and will allow stocked fish to disperse into suitable habitats. This would also increase the
accessibility of fish to major tributaries like the Tongue River with 106 miles of riverine habitats
and the Powder River with 217 of additional potential habitat. Overall, the agencies working on
this Project generally agree this is the best opportunity available to facilitate pallid sturgeon
toward recovery in the upper Missouri River Basin.

C.3 Question: Will the project as proposed provide meaningful benefit to the pallid sturgeon
population given the hydrological and biological information available to date?

a.  Drift rate and survival

b.  Velocities

c.  Reservoir survival

d Sturgeon migration

C.3 Answer: Yes, see all of the information in above answers.
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C.4 Question: What happens to the pallid sturgeon populations in the Recovery Priority
Management Area 2 if they do nothing on Yellowstone at intake?

C.4 Answer: The pallid sturgeon could likely be extirpated in the Recovery Priority
Management Area 2 (Service 2007). Wild pallid sturgeon in the Yellowstone and Missouri
rivers, downstream of Fort Peck Dam and upstream of Lake Sakakawea will continue to exist
only as a hatchery-augmented population as older adults die out or are removed for hatchery
purposes. The conservation stocking program would be required long-term to artificially
maintain the species in this reach.

Conservation stocking does not meet current or future delisting or downlisting requirements of
the ESA. Rehabilitation of the reach of the Missouri River below Ft. Peck Dam and above the
Yellowstone confluence or dramatically drawing down Lake Sakakawea reservoir levels remain
as options to provide for some level of natural recruitment and achieving delisting or downlisting
requirements. And at this point in time the options at Ft. Peck and Lake Sakakawea reservoirs
are expensive and/or may not be publically acceptable.

Other Important Questions That the Group Anticipates Will Be (And if They Are
Not, Should Be) Addressed in the EA

Impacts — Ecological
Ecological 1 Question: What will be the downstream impacts of this project? Bank erosion?
Channeling? Widening? Increased turbulence?

Ecological 1 Answer: (Intake EA, Chapter Four, Page 4-12 — 4-18): The only identified
hydrologic impact would occur under the No Action Alternative (Continue Present Operation).
If Reclamation does not initiate and successfully complete Section 7 ESA consultation with the
Service, the impact could be a limitation of water to be diverted into the main canal, which
would adversely affect the Lower Yellowstone Project Irrigation Districts. Either action
alternative would contribute to ecosystem restoration by reconnecting reaches of the river above
and below Intake Diversion Dam.

Regarding geomorphology, the No Action Alternative would have no short-term or long-term
effects on channel slope, the channel migration zone, or the number or length of bank stabilizing
features. Long-term effects of the Relocate Main Channel Alternative would improve the river
channel slope at Intake Diversion Dam. This alternative would permanently affect 597 acres in
the channel migration zone and add 54,943 feet of bank stabilization structures to the Intake
Project area. Short-term effects would be temporary disturbance of 320 acres within the channel
migration zone.

Long-term effects of the Rock Ramp Alternative consist of an improvement in the slope of the
channel in the area of the existing Intake Diversion Dam and associated features. This
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alternative would permanently affect 32 additional acres in the channel migration zone and
decrease the amount of bank stabilizing structures by 168 feet when compared to No Action.

Ecological 2 Question: Will the project negatively affect any native fish species?

Ecological 2 Answer: (Intake EA, chapter four, pages 4-16 - 4-20): The No Action Alternative
(Continue Present Operation) would continue to cause adverse impacts because of fish passage
and entrainment issues. With environmental commitments, impacts to aquatic communities,
including fish, mussels, macroinvertebrates and aquatic invasive species, would be minor and
temporary for both action alternatives. Both action alternatives could benefit fish and mussels
that cannot currently find passage over the current dam and benefit fish populations by
preventing entrainment.

Mitigation measures:

e A water quality monitoring program will be established for ensuring that water quality
standards are not violated during construction activities.

e Discharges of fill material into waters of the U.S. will be carried out in compliance with
provisions of Section 404 of the Clean Water Act and the permit requirements of the
Corps.

e All work in the waterway will be performed in such a manner to minimize increases in
suspended solids and turbidity, which may degrade water quality and damage aquatic life
outside the immediate area of operation.

e Vegetation clearing will be limited to that which is absolutely necessary for construction
of the project.

e Silt barriers, fabric mats, or other effective erosion control measures will be placed on
slopes or other eroding areas where necessary to reduce sediment runoff into river
channel and wetlands until vegetation is re-established.

e All areas along the bank disturbed by construction will be seeded with vegetation
indigenous to the area to minimize erosion.

e A physical model of the rock ramp will provide additional velocity and turbulence data
needed for final design of an effective ramp.

e All constructed features will be monitored in accordance with an adaptive management
plan to ensure that these are operating as designed to improve fish passage and reduce
entrainment.

Ecological 3 Question: How do the entrainment numbers account for the fish that successfully
return to the river through the irrigation channel?

Ecological 3 Answer: (see summary of this information in Intake EA chapter one, page 1-5 and
chapter four, page 4-24): About 576,629 fish of 36 species are annually entrained at Intake
Diversion, of which as many as 8% are sturgeon (Hiebert et al. 2000). All radio-monitored
sauger and pallid sturgeon that have entered the canal system died somewhere in the system
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(Jaeger et al. 2005b). Studies conducted by Hiebert et al. (2000) indicated that some fish (mostly
stonecats) tagged in the canal survived and were recaptured in the river. Jaeger et al. (2005a)
estimated the probability of a T-bar tagged sauger being caught in the Yellowstone River to be
0.308, and the probability of being reported following capture to be 0.385; therefore, the
probability of being caught and reported is 0.119. Between 1999 and 2001, FWP T-bar tagged
343 sauger in Intake Ditch. Of these 8 were later captured and returned by anglers fishing in the
Yellowstone River.

The probability of a fish entrained in Intake Canal surviving, returning to the Yellowstone River,
and being caught and reported by an angler is 0.023. Dividing by the estimated angler tag return
rate (0.385) yields a 0.061 probability of surviving, retuning to the river, and being captured.
Based on parameter estimates in Jaeger et al. (2005a), the calculated probability of survival of a
sauger entrained in Intake Canal is 0.138, which equates to annual mortality of about 58,000
sauger in the canal system per year based on entrainment estimates provided by Hiebert et al.
(2000). By comparison, estimated probability of annual survival of a sauger in the Yellowstone
River is 0.704 (Jaeger et al. 2005a). Therefore, we can infer that about 86% of the sauger that
are entrained in Intake Ditch die each year compared to only 31% of sauger that are not
entrained.

Ecological 4 Question: How will modification of the Intake diversion affect the amount of
water downstream of the diversion?

Ecological 4 Answer: (see Intake EA, chapter four, pages 4-10 — 4-11): Neither of the action
alternatives propose altering the river in ways that would regulate or impound the river. The
proposed Intake Project would not affect the amount of water flowing downstream.

Impacts — Economics
Economics 1 Question: How will the project impact the Paddlefish fishing and roe industry
(i.e., Yellowstone Caviar) at Intake, MT?

Economics 1 Answer: (Intake EA, chapter four, pages 4-42 through 4-43): During Project
construction, snagging for paddlefish could be impacted. Project construction activities may
alter paddlefish concentrations at the dam site discouraging paddlefish from lingering below the
dam. This may reduce the number of paddlefish snagged at the Intake Fishing Access Site.
However, this could increase overall snagging opportunities if more paddlefish migrate up river.
Historically, the paddlefish season at Intake is closed when a designated number of paddlefish
are snagged. This often occurs before the season’s established closing date. Without the high
numbers of paddlefish snagged at Intake, the yearly quota might not be filled as quickly, and the
season might stay open longer affording angler more days to snag paddlefish until the quota is
either met or the season officially ends.

Once either action alternative is completed, paddlefish would be less inclined to congregate or
linger at the Intake Fishing Access Site. This should reduce snagging opportunities at the Intake
Fishing Access Site but should also increase snagging opportunities further up river. Paddlefish
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may benefit from additional spawning areas up river, which could improve reproduction and
increase populations.

As a byproduct of the recreational paddlefish fishery on the lower Yellowstone River, the
Glendive Chamber of Commerce and Agriculture (Chamber of Commerce) administers the
Yellowstone Caviar program. Before and after Project construction anglers would be able to
donate roe from paddlefish snagged between Glendive and the Montana/North Dakota State line
to the Chamber of Commerce; and, the Chamber of Commerce would be able to accept and
process the donated paddlefish roe into caviar (i.e., no commercial fishing or “roe industry”
exists on the lower Yellowstone River). Project construction should not reduce the number of
paddlefish in the Yellowstone River or the quota for the number of paddlefish to be taken.

However, during and after Project construction the Yellowstone Caviar program could be
impacted by a number of factors. Most of the donated roe comes from paddlefish that are
currently snagged below the Intake Diversion Dam. Impacts from restricted angler access to the
river or reduced numbers of paddlefish snagged at the FAS could result in less paddlefish roe
donated to the program, unless the Chamber of Commerce maximizes its authorized
opportunities to collect paddlefish snagged between Glendive and the North Dakota-Montana
state line. Reduced donations would lower income for the Chamber of Commerce.

To mitigate the temporary effects of construction:
e To the extent possible, construction activities will cease during the paddlefish season or
until the paddlefish season is closed at Intake FAS.

Other Important Questions the Group Believes Agency Representatives on the
MRRIC Should Answer for the Rest of the MRRIC

Agency Representatives 1 Question: How will “fish credits” be distributed for pallid
sturgeon recovery?

Agency Representatives 1 Answer: First, there are no “fish credits”. There are two aspects to
adjusting the 2003 Amended Biological Opinion related to the Intake Project on the Yellowstone
River. First, is related to funding for the construction of the fish passage and screen. It appears
that Congress may “require” the Corps to spend $18,000,000 of their Missouri River Recovery
Program funding specifically on the Intake Project. That will leave less funding for other
activities further down the Missouri River. Much of that funding will come from activities
directly related to “shallow-water habitat.” Therefore, during the period when the Corps is
spending money on Intake, we will move the Biological Opinion shallow water-habitat targets
for a similar period. For example, if they are spending a significant amount of “recovery” dollars
during the next three years, then their targets would be moved out for three years. In no way
does it change the amount of habitat construction required by the Biological Opinion. Secondly,
our goal for the upper piece of the river basin is to have a viable pallid sturgeon population. We
feel the best chance of achieving that goal lies with construction of the Intake Project on the
Yellowstone River. This changes what the Corps will be required to do under the Biological
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Opinion. Specially, substituting the current Fort Peck requirements for new requirements related
to the Intake Project.

Agency Representatives 2 Question: [2a] What is the value of the Yellowstone River to the
Pallid Sturgeon Recovery Plan? [2b] How does it compare to other rivers available for pallid
sturgeon projects? [2c] Where does the Intake project fit into the Recovery Plan and how is it
prioritized?

Agency Representatives 2 Answer: [2a]: The Pallid Sturgeon Recovery Plan (Service 1993)
and the current draft revision of this plan both identify the Yellowstone River as historically
occupied and also important for recovery. Within the upper Missouri River basin and much of
the species’ range, the Yellowstone River is a rare exception in that it retains one of the most
natural hydrographs, temperature profiles, and sediment transport process. As such, it is one of
the most natural riverine systems within which recovery activities are implemented.

When one considers the Yellowstone River in the context of the 1993 Recovery Plan, many of
the outlined recovery tasks are easily implementable or not applicable due, in part to the nearly
natural state of this system. However, the few obvious perturbations in the Yellowstone River
are related to anthropogenic alterations that, like the Missouri River mainstem dams, block
access to historically occupied habitats.

For these reasons, the Yellowstone River is still viewed as an important component of the upper
Missouri River ecosystem the Great Plains Management Unit (Service draft recovery plan
revision). Thus preservation and providing access to existing habitat is a priority.

[2b]: Under contemporary conditions and relative to other rivers that pallid sturgeon occupy, the
Yellowstone River provides some of the best natural habitat, due in part to the natural
hydrographs, temperature profiles, and sediment transport process which form the habitats the
species evolved with. Available data indicate the river, downstream of Intake Dam is readily
used by adults and experimental hatchery releases indicate that juvenile fish will also utilize this
system (Bramblett and White 2001; Jaeger et al. 2004 and 2005b).

[2c]: In the current recovery plan (Service 1993) and the draft revision to the pallid sturgeon
recovery plan, the first identified tasks are to “Protect and restore pallid sturgeon populations,
individuals, and their habitats” and “Conserve and restore pallid sturgeon Habitats, individuals
and populations” respectively. While each plan uses slightly different language, they both can be
interpreted as identifying the need to address fish passage and entrainment issues as specific
recovery tasks. The current plan (Service 1993:19) states “Ensure water intakes and diversions
are not adversely affecting pallid sturgeon populations.” The revised version identifies the
following global recovery task “Restore habitat connectivity where barriers to fish movement
occur” and specifically states “Restore fish passage at Intake Diversion Dam, Yellowstone
River.”
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Additionally, similar to the above tasks identified to protect and conserve individuals, the revised
plan specifically identifies a need to “Assess potential for entrainment losses at industrial,
municipal, and agricultural water intakes, pumping facilities, and other diversion structures.” and
then to “Implement strategies to prevent/minimize entrainment.” While little entrainment data
were available when the original plan was written, data within the revised plan do document that
Intake Diversion Dam can entrain both shovelnose sturgeon (Heibert et al. 2000) and pallid
sturgeon (Jaeger et al. 2004).

Agency Representatives 3 Question: [3a] What does the project financing look like? [3b]
Who is responsible for O&M of intake structures and the rock ramp?

Agency Representatives 3 Answer: [3a]: The Corps is providing funding in accordance with
Section 3109 of the 2007 Water Resources Development Act. Under that Congressional
authorization, the Corps is using funding from the Missouri River Recovery and Mitigation
Program to assist Reclamation with compliance with federal laws, design, and construction of
modifications to the Lower Yellowstone Project for the purpose of ecosystem restoration. To
date the majority of funding needed for planning and environmental compliance activities (such
as NEPA, Endangered Species Act, Clean Water Act and National Historic Preservation Act),
design and design data collection, and other design and review activities has been provided by
the Corps. Funding for future construction, if a decision is made to proceed with the preferred
alternative, would be provided by the Corps subject to Congressional appropriation.

[3b]: As is the case for most authorized Reclamation projects, the long-term operation and
maintenance of project facilities, such as the intake structures and rock ramp, would be the
responsibility of the Lower Yellowstone Project water users. Reclamation would retain
ownership of the Lower Yellowstone Project facilities such as the fish screen and rock ramp, but
the facilities are operated and maintained by the Board of Control of the Lower Yellowstone
Project under contract with Reclamation. The terms of that contract would likely need to be
revisited to accommodate the operation/maintenance needs and requirements for the modified
intake and diversion structures (i.e. fish screen and rock ramp).
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Appendix M - Intake Diversion Dam
Modification, Lower Yellowstone Project
Science Review Report

Introduction

A few members of the Missouri River Recovery Implementation Committee (MRRIC) requested
an independent review of the science for the Intake project. Further strengthening the quality of
the Intake project, the Department of Interior contracted with PBS&J to convene an independent
panel to review the science used as the basis for the Intake project as well as the likelihood that
the preferred alternative for passage would work for pallid sturgeon. This appendix contains
their final report, although an addendum is in progress and will be included in the Final Intake
EA. Insummary, the panel concluded that the best science available was used in the
development of the draft EA, BA, appendix L (MRRIC Questions and Answers), and supporting
documentation. This review concluded that the information effectively supports hypotheses that:

1. The project will provide passage and enhance upstream migration for adult pallid
sturgeon.

2. Suitable spawning habitat exists upstream of the project.

3. Conditions at the potential upstream spawning sites are suitable for the development
and survival of pallid sturgeon eggs.

4. There is sufficient downstream drift distance for larval development for at least a
portion of the larvae in some years for some level of natural recruitment might occur.

5. Proposed fish screens will effectively decrease entrainment of adult, juvenile, larval,
and embryonic pallid sturgeon and other fish species.

6. Conditions in the Yellowstone and connected sections of the Missouri River are
suitable conditions to support completion of the pallid sturgeon life cycle.

The panel concluded that additional analysis or research might marginally reduce uncertainties
regarding the probability of success but is not likely to lead to fundamentally different
conclusions. The true test and quantification of project benefits can only be made by project
implementation and subsequent monitoring of the response. This action clearly represents a
reasonably realistic alternative for restoration of natural recruitment for this distinct and
evolutionarily significant population of pallid sturgeon.”
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Summary

At the request of the Bureau of Reclamation (Reclamation) a Science Review Panel (Panel) was
convened to provide a critical evaluation of the science surrounding the Lower Yellowstone
Diversion Dam Project. The objective of the project is to provide both fish passage and a fish
screen at the Lower Yellowstone Diversion in the Yellowstone River near Intake, Montana.

This review specifically considered whether the information provided in the Draft
Environmental Assessment (DEA), Biological Assessment (BA), and responses to Missouri
River Restoration Implementation Committee (MRRIC) Questions use the best available science
and support a conclusion that the Intake Project is a viable alternative with benefits for recovery
of pallid sturgeon in the Great Plains Management Unit. Questions of whether the project is the
best choice from the range of possible management actions within the Management Unit are
outside the scope of the review.

The science review process was facilitated by scientists from PBS&]J and conducted by a panel of
five scientists with specific, in-depth knowledge of pallid sturgeon life history, Upper Missouri
sturgeon issues, lower Missouri and Mississippi river sturgeon issues, and life history of other
sturgeon species. The review was organized by pallid sturgeon life stages (egg/embryo, larvae,
juvenile, and adult). Given the importance of achieving adequate larval drift distance to the
success of this project, the Panel also conducted a quantitative analysis of the range of expected
drift distances associated with historical discharge on the Yellowstone River.

It is the consensus view of the Panel that the best science available was used in the development
of the DEA, BA, MRRIC Question and Answers, and supporting documentation. This review
concluded that the information effectively supports hypotheses that:

1. The project will provide passage and enhance upstream migration for adult pallid
sturgeon.

2. Suitable spawning habitat exists upstream of the project.

3. Conditions at the potential upstream spawning sites are suitable for the development
and survival of pallid sturgeon eggs.

4. There is sufficient downstream drift distance for larval development for at least a
portion of the larvae in some years for some level of natural recruitment might occur.

5. Proposed fish screens will effectively decrease entrainment of adult, juvenile, larval, and
embryonic pallid sturgeon and other fish species.

6. Conditions in the Yellowstone and connected sections of the Missouri River are suitable
conditions to support completion of the pallid sturgeon life cycle.

The panel concluded that additional analysis or research might marginally reduce uncertainties
regarding the probability of success but is not likely to lead to fundamentally different
conclusions. The true test and quantification of project benefits can only be made by project
implementation and subsequent monitoring of the response. This action clearly represents a
reasonably realistic alternative for restoration of natural recruitment for this distinct and
evolutionarily significant population of pallid sturgeon. The project will also be an essential
step in identifying the need to consider additional actions throughout RPMA 2 that might be
required.
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Introduction

At the request of the Bureau of Reclamation (Reclamation) a Science Review Panel (Panel) has
been convened. The task before the Panel was to provide a critical evaluation of the science
surrounding the Lower Yellowstone Diversion Dam Project (hereinafter referred to as the Intake
Project). This report presents the results of this evaluation. The review reflects input from all
Panel members. In general, consensus was reached on all items.

The objectives of the Intake Project are to provide: 1) fish passage in the mainstem Yellowstone
River, and 2) a fish screen to prevent entrainment into a currently unscreened irrigation
diversion canal at the Lower Yellowstone Diversion in the Yellowstone River near Intake,
Montana. The primary purpose of the project is to benefit pallid sturgeon a federally
endangered species that historically reproduced in this area. Both the ability for adults to move
upstream of the dam to spawn and the survival of drifting larvae and juveniles are believed to
be hindered at Intake. Several alternatives for meeting the project objective have been
evaluated and presented by Reclamation in its Draft Environmental Assessment (DEA).

Panel Description and Review Process

Panel Selection

In order to ensure that the selection of panelists for this effort was not biased in any way,
Reclamation contracted with a third-party consultant, PBS&]J. It was PBS&]’s responsibility to
manage the process in which panelists were screened and selected, to facilitate the panel
deliberations, and to assist with the compilation of their conclusions into this report. Through
internet searches, and word-of-mouth networking, PBS&] identified a pool of 22 potential
panelists. Prior to commencing the screening process, PBS&]J had no working relationship, nor
direct knowledge of the panelists” expertise or professional alliances.

Attempts were made to contact 9 of the 22 potential candidates. The nine were chosen by PBS&]
with the general goal to provide a balanced panel with a mix of areas of expertise. The goal was
to have a well-rounded panel with specific, in-depth knowledge of the following;:

¢ Pallid sturgeon life history

e Upper Missouri sturgeon issues

¢ Lower basin (Missouri and Mississippi) sturgeon issues

¢ Life history of sturgeon species other than pallid sturgeon

Two additional criteria that were essential for any panelist to meet were:

e Ability to meet the tight timeframe for this review process
¢ Ability to provide a review that would be widely regarded as both credible and
independent.

The effort to reach out to nine of the candidates yielded the following results:

¢ One (Sue Ireland with Kootenai Tribe of Idaho) was on vacation at the time of initial
contact and was dropped from further consideration because of time constraints
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Two (Ken Lepla with Idaho Power and Boyd Kynard with University of Massachusetts)
were not able to meet the schedule for this review and were dropped from further
consideration

One (Dennis Scarnecchia with University of Idaho) was determined to have a conflict of
interest and was dropped from further consideration

Five (Anders, Beamesderfer, Garvey, Parham, and Peters) were selected to be on the
Panel

Brief biographies for each of these individuals are as follows (full resumes have been provided
previously to Reclamation and are included in Appendix 1):

Dr. Paul Anders is a Fishery Scientist with Cramer Fish Sciences Inc., and serves as
Affiliate Faculty in the Department of Fish and Wildlife Resources at the University of
Idaho in Moscow. Paul has 23 years experience in the fisheries profession, with 20 years
in the Columbia River Basin, U.S. and Canada. Pertinent to the issues surrounding the
Lower Yellowstone Project, Dr. Anders brings expertise to this project from over two
decades of experience involving altered large river ecology and effects on biology,
ecology, management, and recovery of sturgeon populations.

Ray Beamesderfer, M.S., is a Fishery Scientist with Cramer Fish Sciences Inc. and
previously worked for the Oregon Department of Fish and Wildlife. He has over 20
years of experience with status and biological assessment, research, management,
conservation, and recovery planning for sturgeon throughout the western U.S. and
Canada, and has published extensively in this arena.

Dr. Jim Garvey is an Associate Professor in the Department of Zoology and Director of
the Fisheries and Illinois Aquaculture Center at Southern Illinois University. He
conducts research on the population dynamics of shovelnose and pallid sturgeon in the
Mississippi River and has published extensively in this arena.

Dr. James Parham is the President of Parham & Associates Environmental Consulting
LLC in Tennessee, and serves as a research hydrologist and aquatic biologist for Bishop
Museum, Hawaii. He has worked on a range of sturgeon life history issues with a
primary research focus on the seasonal movement and habitat use of pallid and
shovelnose sturgeon with respect to hydrogeomorphic conditions.

Dr. Edward Peters is Professor-Emeritus of Natural Resources at the University of
Nebraska-Lincoln where he conducted research in natural resources and fisheries. For
over 20 years his research emphasis focused on the development of habitat suitability
models for Platte River fishes, which included pallid and shovelnose sturgeon.

The opinions presented in this report reflect those of the Panelists and not the views of their
respective employers, affiliations, or organizations.

Review Process

PBS&] was provided the Notice to Proceed from Reclamation on this review process on
September 30, 2009. At that time, project staff began assembling a pool of potential candidates.
The final Panel was selected and notified on October 9, 2009. The Panel members then reviewed
relevant documents and convened for an in-person meeting in Missoula, Montana on October
19 and 20, 2009.
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At this meeting, the Panel was provided a revised set of responses (dated October 6, 2009) to
Missouri River Restoration Implementation Committee’s (MRRIC) questions (Appendix 2).
This revised set of responses was utilized by the Panel in their review. A revised Draft
Environmental Assessment (DEA) (dated October 1, 2009) was provided to PBS&]J on October
15, 2009, however, PBS&] was informed by Reclamation that the earlier version of the DEA had
not be substantially modified. Therefore, the earlier version (dated September 11, 2009) was
utilized by the Panel in their review (Appendix 2).

During the Missoula meeting, each panelist took responsibility for specific sections of this
report and provided a draft of their text to the other Panel members. PBS&] staff facilitated the
meeting but provided no substantive technical input. By the completion of the meeting, an
initial draft of all sections of the Draft Scientific Review Report had been reviewed by each
Panel member. Following the meeting the panelists continued drafting and refining various
sections. The separate elements were sent to PBS&J where they were assembled into a draft
report that was posted for final review by each panelist.

This report was edited by PBS&] staff and distributed for review to Panel members on October
22,2009. Comments and edits were accepted by PBS&] and a final report completed and
submitted to Reclamation on October 30, 2009. Comments were returned to PBS&] by
Reclamation on November 13. These were provided to the Panel and a conference call held to
discuss the comments and potential revisions to the report. The Panel split the responses to
comments and report revisions amongst the Panel. Edited versions were returned to PBS&] for
compilation and formatting before being submitted to Reclamation as this final report on
November 30, 2009.

The review is grouped into two major levels of comments. Tier 1 comments are those made in
response to the MRRIC questions and other major issues related to the DEA. Tier 2 comments
are more minor comments related to the structure of the DEA or material presentation. Tier 2
comments do not relate specifically to the science supporting the responses to the MRRIC
questions, DEA, or draft Biological Assessment (BA). However, the Panel felt that Tier 2
comments were useful in the broader context of pallid sturgeon recovery.

Directive and Limits of Review

The formal Scope of Work (dated September 16, 2009) from Reclamation states the following in
its entirety:

“The Scope of Work for this Task Order includes convening a panel of pallid
sturgeon and/or other riverine sturgeon species experts to review
Reclamation’s and the Corps” [Corps of Engineers] responses to questions
submitted by the Missouri River Recovery Implementation Committee
(MRRIC), to determine whether such responses are supported by the best
available scientific information, and provide any uncertainties in that
science.
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There were eight tasks in the Scope of Work. The first two related to project management and
panel recruitment and do not directly apply to this review. The following tasks provided
specific direction to the Panel on the scope of their review:

Task #3. Review relevant section of the DEA and draft BA [for Intake Project].

Task #4. Review the set of questions submitted by the MRRIC.

Task #5. Review Reclamation’s and U.S. Army Corps of Engineers’ (Corps) responses to
those questions.

Task #6. Review relevant scientific literature and other information associated with, but not
limited to, pallid sturgeon life history and reproductive strategies; pallid sturgeon
swimming ability; availability and suitability of pallid sturgeon migration and
spawning habitat in the Yellowstone River below Cartersville; and other structures
that provide passage for sturgeon species.

Task #7. Determine whether any relevant scientific information was not considered and
provide an assessment of any, or to what degree there may be, uncertainties in the
science.

Task #8. Provide a draft report by October 30, 2009. This report should include the panel’s
conclusions whether Reclamation’s and the Corps responses to MRRIC’s questions
are supported by the best available science; individual and collective comments of
respective panel members; and appropriate citations.

This review specifically considered whether the information presented provides sufficient
documentation to determine if the Intake Project is a viable project to enhance pallid sturgeon
populations independent of other management actions in the region. If the DEA, BA, and
Responses to MRRIC Questions use the best available science then the overall conclusion would
be that the Intake Project would positively contribute to the recovery of pallid sturgeon in the
Great Plains Management Unit (which contains RPMA 2).

It is outside the scope of this review to assess whether this project is the best choice from the
range of possible management actions within the Great Plains Management Unit. The Panel did
not delve into the regional (range-wide) issues related to pallid sturgeon recovery. For example,
no attempt was made to weigh the relative merits of work in the Missouri River or
modifications to Fort Peck Dam operations, versus the proposed work in the Yellowstone River.

Life History Model

The Intake Project is intended to aid in the recovery of the endangered pallid sturgeon in the
Great Plains Management Unit. To assure that the project has adequately incorporated the best
available science, a simplified model of the important life history parameters of pallid sturgeon
is presented (Figure 1) in relation to the proposed project (see Wildhaber et al. 2007, for more
comprehensive pallid sturgeon life history model). To consider the Intake Project a success, the
system must enable pallid sturgeon to move upstream, find suitable spawning habitat, allow
larvae to drift downstream, avoid entrainment in the diversion structure, and develop into
juveniles and adults. The successful completion of each phase is critical for the ultimate
completion of the whole life cycle and the creation of a self-sustaining population in the river.
Understanding how the proposed project affects pallid sturgeon at all life stages is fundamental
to understanding if the project will result in a positive change in pallid sturgeon populations.
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Figure 1. Simplified life history for pallid sturgeon

Pallid Sturgeon Adults (passage and migration issues):

Will the Lower Yellowstone Intake Diversion Dam Modification Project provide passage and
enhance upstream migration for adult pallid sturgeon? Can and will adult pallid sturgeon pass
the diversion structure during the purported spawning season (e.g., May through July) with the
proposed modifications?

Pallid Sturgeon Adults (spawning issues):

Does suitable spawning habitat exist upstream of the Yellowstone Intake Diversion Dam, and if
so, where and how far upstream is it located?

Pallid Sturgeon Eggs (development and survival issues): 1

Are conditions at the potential upstream spawning sites suitable for the development and
survival of pallid sturgeon eggs?

Pallid Sturgeon Embryos and Larvae (downstream drift issues):

1 Although there is no specific discussion of pallid sturgeon eggs within the MRRIC questions
or responses, DEA, or BA, the Panel felt that some discussion of this topic was appropriate in
the life-cycle context of this review.
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If pallid sturgeon can access and successfully spawn at upstream locations, is there sufficient
downstream drift distance for larval development prior to entering Lake Sakakawea? Are
embryo and larval drift distances adequate with respect to the expected range of discharge and
water temperature conditions prior to reaching Lake Sakakawea? Does the proposed fish screen
decrease entrainment of adult, juvenile, larval, and embryonic pallid sturgeon?

Pallid Sturgeon Juvenile and Adult Life History (habitat and growth issues):

If the Intake Project functions as proposed, do conditions in the Yellowstone and connected
sections of the Missouri River have suitable conditions to support completion of the pallid
sturgeon life cycle? Are conditions suitable for the growth, survival, and maturation of juvenile
and adult pallid sturgeon? Will the Intake Project have either neutral or positive effects on the
juvenile through pre-reproductive adult stages?

Technical Review Topics

Many of the questions posed by MRRIC apply to multiple life-cycle stages of pallid sturgeon.
To facilitate the review of the responses to these questions, the Panel created a table of the
specific questions and the applicable life-cycle stage (Table 1). This allowed the Panel to divide
the workload of addressing a particular topic while also ensuring that all life stages were
evaluated. The following discussion presents the Tier 1 review topics that correspond to the
major columns in Table 1.

Because some MRRIC questions contained multiple topics or applied to multiple life-cycle
stages they were split into sub-questions (e.g., Ala and A1b). Each MRRIC question that applies
to that topic is presented, followed by a summary of the material presented in the response to
the MRRIC question, the DEA, and BA. This information is then evaluated to determine if the
best available science was used in the analysis of project effects. A discussion of uncertainties
and a conclusion complete the evaluation for each major topic.

Table 1. Questions posed by MRRIC and the life-cycle stages of pallid
sturgeon to which those questions apply.
Adult Free Embryo/Larvae/Juvenile
MRRIC Migration Drift and
Question And Passage |Spawning| Entrainment Rearing
Al X X
A2
A3
A4
A5
A6
Bl
B2
B3
B4
B5
B6

XXX XXX >

XXX | X[ X[ X

X[ >
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Table 1. Questions posed by MRRIC and the life-cycle stages of pallid
sturgeon to which those questions apply.
Adult Free Embryo/Larvae/Juvenile
MRRIC Migration Drift and

Question And Passage |Spawning| Entrainment Rearing

B7 X X X

B8 X X X

B9 X

B10 X X

C1 X X X X

C2 X X X X

C3 X X X X

C4 X X X X

Tier 1 Topics
PASSAGE AND ADULT MIGRATION

The Panel identified five MRRIC questions that are applicable to this topic area. These questions
are:

B.1a Question: Will the project allow passage of pallid sturgeon for spawning?
B.2 Question: Will the rock ramp design allow passage of pallid sturgeon?

B.3 Question: What data are available to support the thesis the majority of the fish even would
go up to Cartersville if there was a fish passage?

B.4 Question: Does the project design incorporate the best available technology for migration
and protection of the pallid sturgeon population?

A.1b. What is the likelihood of pallid sturgeon using the newly opened area for spawning?
What Agencies Said (In Their Responses to MRRIC Questions and in the DEA)

This section provides a summary of what the agencies stated in their responses to MRRIC
questions and in the DEA and BA. The authors of the responses to MRRIC’s questions and
DEA and BA note that no passage of adult pallid sturgeon over the Intake Dam has been
documented. Other fish passage projects of similar scope have been used successfully for
improving pallid sturgeon migration in other systems; this helps justify the proposed project. If
passage is improved at the Intake structure, then adult pallid sturgeon will have access to an
additional 165 miles of river in which to forage and spawn. The efficacy of the rock ramp
design has been initially tested (White and Mefford 2002) and will allow fish to pass. The slope
of the proposed rock ramp (0.5%) may be steeper than that experienced by pallid sturgeon in
natural reaches of the Yellowstone River. However, several studies are cited that suggest that
this is the best available technology for passage. The BA and DEA support the view that this is
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the best viable alternative, weighed against the option of altering and moving the river channel
as a bypass. The authors cannot say that the majority of pallid sturgeon in RPMA 2 will move
upstream of the passage structure, once in place. However, the river upstream of the Intake
Dam has at least 4,000 acres of potentially suitable spawning habitat, according to a personal
communication by M. Jaeger. Historical information shows that pallid sturgeon adults were
present in the reaches above the Intake Dam; thus it is likely that they will revisit this system
again, once these areas are open. Fuller et al. (2008), working with telemetered reproductively
viable pallid sturgeon, documented that these individuals were apparently staging below the
dam as if they were attempting to pass. The authors assume that if these fish were able to pass,
they would have done so.

Is This the Best Available Science and If Not What Needs to Be Added

Based on a review of the available information, the Panel concluded that Reclamation's and the
Corps' responses to questions submitted by the MRRIC are supported by the best available
scientific information.

To the best of our knowledge, information pertaining to adult pallid sturgeon occurrence and
movement in the Yellowstone River is fully documented in the responses to the MRRIC
questions plus the associated BA and DEA. Conclusions are consistent with a large set of data
on pallid sturgeon movement and spawning in other river reaches. This information provides
further insight about passage issues associated with the Intake Dam area. These data support
the idea that the proposed project will improve fish passage.

Adult pallid sturgeon passage is a pervasive issue throughout the impounded upper Missouri
River (i.e., above Gavins Point Dam). Because these systems are typically fixed impoundments
with no spill over (e.g., flow and passage are maintained by gates and locks), few opportunities
for fish passage exist. An analog to the passage issue being considered at the Intake Dam in the
Yellowstone River is the 17-mile Chain of Rocks area of the Middle Mississippi River, near the
confluence of the Missouri River. This shallow, shoal area is largely un-navigable and has been
bypassed by the construction of a canal plus lock and dam (Lock and Dam 27, Mississippi
River). The river upstream of the canal is pooled by a 15 foot low head dam at RM 185.5 of the
Middle Mississippi River (Ohio River confluence RM 0 and Lock and Dam 26, Alton, Illinois is
RM 200). Catch rates of pallid and shovelnose sturgeon below this location are high relative to
other portions of the Middle Mississippi River (Killgore et al. 2007). Also, the proportion of
pallid sturgeon captured relative to all sturgeon is greater than other reaches of the Middle
Mississippi River (Killgore et al. 2007). The low head may provide habitat conditions that
attract pallid sturgeon (e.g., variable flow, scoured substrate) but may also be an impediment to
movement. However, research with 87 acoustically tagged adult pallid sturgeon in the Middle
Mississippi River and stationary, data-logging receivers demonstrated that pallid sturgeon
occasionally did pass over the low head dam and move into the Missouri River (Garvey et al.
2009; http:/ /fishdata.siu.edu/pallid). This movement typically occurred during elevated flow
in spring and may have been related to reproduction. Whether passage can occur over this
structure during low flow is unknown. Passage through the navigation canal and
corresponding lock and dam structure adjacent to the lowhead is unlikely and has not been
documented.
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Telemetry research with adult pallid sturgeon has shown that those fish that are likely staging
to spawn in the Middle Mississippi River are typically found < 500 meters (m) from known
gravel or hard-rock (as opposed to sand or silt) beds (Garvey et al. 2009,

http:/ /fishdata.siu.edu/pallid). This research supports the idea in the DEA that hard
substrates are necessary for spawning.

Research conducted on the habitat use of non-reproductive pallid sturgeon in the Mississippi
River suggests that individuals are typically found at the “ecotone” between rapid and slow
flow [average 0.9 meters per second (m/s)]. In this reach, these preferred areas are typically
associated with wing dikes and adjacent deep scour holes (Garvey et al. 2009). The area below
the Intake Dam seems to mimic these areas (see DEA). Similar areas upstream from Intake Dam
may provide spawning and non-spawning (e.g., foraging, holding position) opportunities for
passing pallid sturgeon.

Considerable information about the behavior and habitat use of spawning pallid sturgeon has
been amassed in the lower Missouri River (e.g., DeLonay et al. 2009). These telemetry data not
only provide information about the location of spawning but also the depth distribution of the
fish. It appears that spawning may occur at a constant depth (given that a variety of depths are
used just prior to and following spawning) of about 2 m in revetted outside bends (i.e., areas of
clean, scoured substrate plus high flow velocity). Depth contours around the area of the Intake
Dam as well as above the dam need to be considered to determine whether they provide depth
and flow conditions conducive for spawning.

Pallid sturgeon peak spawning typically occurs at temperatures of 17 degrees centigrade (°C)
and depends on complex conditions such as the presence of high spring or early summer
discharge; see Delonay et al. 2009; Garvey et al. 2009). Thus, the upstream movements of pallid
sturgeon and passage across the proposed structure should be most common prior to and
during this time.

Uncertainties

The key uncertainty regarding passage of adult pallid sturgeon upstream from Intake Dam is
not if they can pass following dam modification but whether significant numbers will in fact
take advantage of the opportunity to seek potential spawning sites upstream.

Density dependent processes affecting adult dispersal throughout the Yellowstone River (and
RPMA 2 in general) should be considered. Restoration of passage may not provide significant
benefits in the near term when low numbers of adult spawners are available. However, future
benefits could become significant as the population density of reproductively viable adults
grows in response to the considerable stocking program (Numbers of hatchery-reared pallid
sturgeon stocked in RPMA 2 are reported in Appendix D, page 20 of the DEA). This should
increase the chance of some pallid sturgeon moving upstream into novel areas. A 1969
population abundance estimate for adult pallid sturgeon in RPMA 2 was 968 fish (Braaten et al.
2009). Recent densities of juvenile pallid sturgeon in the RPMA 2 appear to be growing (5 Year
Pallid Sturgeon Recovery Review, Jordan 2007) and may be greater than this level. Thus, it is
likely that the opportunities for passage by pallid sturgeon across the intake structure will
increase in coming years.
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Obviously, more comprehensive pallid sturgeon movement data, relative to hydrology
conditions at the Intake Dam would be helpful. Often, upstream movements by pallid sturgeon
are short in duration; individuals then drift back downstream (Garvey et al. 2009; Delonay et al.
2009). Upstream forays may be missed by manual crews tracking fish.

The area around the Intake Dam is within a reach that has some apparent attractive quality to

it. As described by Jaeger et al. (2008), it is expected that the area having an attractive quality is
a larger 139 kilometer (km) geomorphic reach (Reach 2), which extends from Fallon to Sidney,
Montana. This reach is bisected by the Intake Diversion. Telemetered pallid sturgeon released
within this reach below Intake Dam did not disperse long distances downstream but rather
remained in this vicinity. Similarly, movement rates of fish released upstream of Intake Dam
(e.g., Cartersville) decreased once they dispersed downstream into this reach, the upper extent
of which is about 80 km upstream of Intake Diversion. Some of the fish released upstream
passed over Intake Dam. Thus, it is expected that it is not Intake Diversion that has an attractive
quality but rather the larger reach that it falls within (M. Jaeger, FWP, personal communication).

The attractive quality of the lowhead dam to all mobile life stages of pallid sturgeon at Intake
may be enhanced by the proposed rock ramp. The ramp may produce both foraging and
spawning opportunities that are desirable to pallid sturgeon (similar to conditions below the
lowhead dam in the Middle Mississippi River). If these conditions encourage spawning at this
location rather than cause fish to move upstream then desired outcomes for drifting larvae (i.e.,
enhancing drift distance) may not be achieved because pallid sturgeon would spawn at this
location, as they may already do. Design elements of the rock ramp may help to minimize the
attractiveness of the rock ramp to pallid sturgeon.

The current hydrology of the Intake Dam area and its implications for passage were not
summarized in any of the comments responses nor in the DEA or BA that were available to the
Panel at the time of their review. If water levels are sufficiently high above the current dam
during high flow (> 1 m; this depth is uncertain), might this allow some pallid sturgeon
movement? Could high flow conditions during occasional years be sufficient to facilitate fish
passage without building a passage structure? Specific information about monitoring the
“success” of passage is not provided. Preferably, a baseline for future comparisons would be
helpful for adaptive management.

Conclusion/Summary

The best available information for the Yellowstone River was included. Information from other
systems with parallel issues of passage supports the conclusion that some passage across the
current Intake Dam may occur, albeit infrequently and only during the highest flow periods.
The current level of monitoring is such that sampling power is low for detecting low levels of
current passage. Future monitoring to quantify movements at the Intake Dam area could
include telemetered fish and automated receivers (or crews continuously tracking fish).

Some concerns about the potential influence of the rock ramp design on pallid sturgeon
spawning behavior (i.e., by discouraging upstream movement to other areas) have arisen. A
similar issue could occur with the hard substrates associated with the bypass channel
alternative. However, as adult population densities rise in the Yellowstone River following the
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successful stocking program, it is likely that some upstream movement will occur and may
increase through time as spawning sites downstream become “saturated” with spawners and
individuals look for novel spawning opportunities upstream.

Rock ramps similar to the one proposed for this project have been used successfully to enhance
fish passage in many systems, suggesting a similar impact in the lower Yellowstone River.

SUITABILITY OF SPAWNING HABITAT

The Panel identified seven of the questions posed by the MRRIC as being relevant to the
spawning adult life stage of pallid sturgeon. These include:

A.la Question: Where above Intake on the Yellowstone River does spawning substrate exist?
B.6 Question: Is the bypass design the best for pallid sturgeon?

B.10 Question: If pallid sturgeon did go up to Cartersville what data is available regarding
predation in that location, that would convince anyone the eggs or larvae would survive?

C.1 Question: What level of certainty would you attach to this proposal and its claimed positive
effect on Pallid sturgeon?

C.2 Question: How much will this project improve the pallid’s survivability?

C.3 Question: Will the project as proposed provide meaningful benefit to the pallid sturgeon
population given the hydrological and biological information available to date?

Drift rate and survival
Velocities

Reservoir survival
Sturgeon migration

apow

C.4 Question: What happens to the pallid sturgeon populations in the Recovery Priority
Management Area 2 if they do nothing on Yellowstone at Intake?

What Agencies Said (In Their Responses to MRRIC Questions and in the DEA)

This section provides a summary of what the agencies have stated in their responses to MRRIC
questions and in the DEA and BA. From the perspective of habitats for spawning adult pallid
sturgeon the Panel summarized the responses to these questions posed by the MRRIC as
follows. Without a long-term stocking program pallid sturgeon would be extirpated from this
section of the Missouri River and the Yellowstone River. This does not meet the current or
future down-listing requirements of the Endangered Species Act (ESA). Other management
alternatives, including water release modifications at Ft. Peck Dam and manipulation of water
levels in Lake Sakakawea are more expensive and may not be acceptable to the public at this
time. Under current conditions on the Yellowstone River, adult pallid sturgeon can only access
the area downstream from the diversion dam at Intake. While occurrences of spawning in this
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reach have been documented using telemetry, no naturally produced offspring have been
recruited to the population for decades. This has led to an aging population of large individuals
that are reaching senescence and will likely die out in the foreseeable future. Without access to
appropriate spawning areas far enough upstream to allow larvae to develop adequately as they
drift (before entering Lake Sakakawea), this population will require perpetual stocking to
maintain a population.

Modifications in the diversion dam at Intake on the Yellowstone River has been considered an
important component in the recovery of pallid sturgeon in this portion of its range, because it
would allow adult fish to access extensive areas of spawning habitat potentially as far upstream
as Forsythe, Montana. This would allow for longer drift distances, which would reduce the
likelihood of the larvae drifting into Lake Sakakawea, where they may be subjected to high
rates of predation by planktivorous fishes and other mortality factors. Among the potential
modifications to the diversion dam at Intake that were considered, a suite of scoring criteria
determined that a ramp structure was the best option. Protection from entrainment at Intake
will significantly reduce the losses of pallid sturgeon and minnow species upon which larger
juvenile and adult pallid sturgeon feed. Other management alternatives, including water release
modifications at Ft. Peck Dam and manipulation of water levels in Lake Sakakawea are more
expensive and may not be acceptable to the public at this time.

Pool habitats in general and bluff pool habitats in particular have been identified as important
spawning habitats for several species of riverine fishes in the Yellowstone River. Several studies
(Bramblett and White 2001; Fuller et al. 2008) have documented potential spawning sites for
pallid sturgeon in the Yellowstone River downstream from Intake. The habitat survey by Jaeger
et al. (2005) found pool habitats where sauger spawn between 100 and 300 km upstream from
the confluence with the Missouri River. This spans the reach which encompasses the Intake
diversion dam. DeLonay et al (2009) have found that pallid and shovelnose sturgeon used
patches of deep water with relatively fast turbulent flow on the outside bank of revetted bends
in the middle Missouri River. These conditions seem similar to the 4,000 acres of terrace pool
and bluff pool habitats that M. Jaeger (FWP, personal communication) has estimated are present
in the Yellowstone River between diversion dam at Intake and Cartersville, Montana.

Is This the Best Available Science and If Not What Needs to Be Added

As the DEA, BA, and responses to the questions from the MRRIC point out, there have been
numerous conferences, long discussions, and excellent research which have documented the
habitat alterations that are impacting the pallid sturgeon population in RPMA 2. It is only the
longevity of pallid sturgeon, and effects of stocking that have allowed it to persist as long as it
has without successful natural spawning and recruitment to the adult population. Under
current habitat conditions within the Yellowstone River and the Missouri River reach between
Ft. Peck Dam and Lake Sakakawea there seems little chance that pallid sturgeon populations
can achieve recovery by natural reproduction. Therefore, the most significant measure of
success for this project would be documentation of spawning upstream from the diversion at
Intake and identification of naturally reproduced offspring from these events.

DeLonay et al. (2009) hypothesized that: “maturation and readiness to spawn in female
sturgeon is cued many months before spawning.” Specifically, day length and temperature
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respectively appear to define the “temporal spawning window” and the proximal cue for
spawning. Several telemetry studies along with tag returns from intensive sampling throughout
the range of pallid sturgeon have documented long distance movements. Whether the total
length of riverine habitat associated with the Yellowstone River along with its tributaries and
confluent reaches of the Missouri River meet the needs for pallid sturgeon to complete their life
cycle is still a question that needs to be answered. However, it seems very likely that without
the expansion of the length of the Yellowstone River facilitated by this project, recovery goals
for pallid sturgeon in this area will not be met.

The Panel thinks that the authors of the documents have done a good job of reviewing the
literature and data available on spawning and spawning habitat for pallid sturgeon in the
Yellowstone River, but the Panel believes that the document could be strengthened by
incorporating findings from additional, recently published research. Since DeLonay et al. (2009)
have found that shovelnose sturgeon and pallid sturgeon use similar, overlapping areas for
spawning, it seems that a survey of shovelnose sturgeon spawning locations in the Yellowstone
River could provide useful guidance regarding how far upstream from the Intake Dam pallid
sturgeon spawning might occur. In addition, several observations from studies in the
Mississippi River (e.g., Hurley et al. 2004; Garvey et al. 2009) and the middle Missouri River
(Steffensen and Hamel 2007, 2008) found concentrations of pallid sturgeon at the mouths of
tributaries. Applying these observations to the Yellowstone River and its tributaries such as the
Powder River and using information from Haddix and Estes (1976) and Penkal (1981) could
prove fruitful in the identification of potential pallid sturgeon spawning localities. Confirmation
of specific spawning areas would enable valuable empirical studies of drift distance for pallid
sturgeon larvae, which would facilitate more accurate estimates of larval survival and
recruitment potential.

The Panel agrees that the survey of bluff pool habitats done by Jaeger et al. (2005) provides a
baseline of available habitat. Based on the habitat data presented, it would appear that most of
the bluff pool habitats expected to provide suitable spawning conditions for pallid sturgeon are
downstream of the confluence of Tongue and Yellowstone rivers (Jaeger 2005). This might
reduce the benefit of the proposed gain of 165 miles of larval drift distance downstream from
the Cartersville Diversion as many of the potential spawning locations were far down river
from Cartersville and none were reported near Cartersville. The Panel thinks that a
determination of shovelnose sturgeon spawning localities could narrow the focus for finding
potential pallid sturgeon spawning sites. However, suitable spawning sites for pallid sturgeon
upstream of Intake Dam will be most effectively identified by telemetry monitoring of
distribution and movements after the Intake Project is completed.

Uncertainties

Because there have been no recent documented occurrences of wild pallid sturgeon upstream
from the diversion dam at Intake in recent times, it is difficult to say whether this area will be
used immediately. However, as pallid sturgeon stocked into RPMA 2 grow to maturity, it seems
likely that they will “explore” and use the habitats made available by the proposed
modifications because long distance upstream forays are common in pallid sturgeon juveniles
and adults (Garvey et al. 2009).
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Another concern for any species with populations as small as this pallid sturgeon population is
whether sufficient numbers will be ready to spawn at the same time in one place (i.e., the Allee
effect) (Delonay et al. 2009). Therefore, continued stocking may be needed to augment the
population until a sufficient number of adults are present to carry on the species.

There is some question about whether the substrate composition in the ramp will act as an
impediment to pallid sturgeon using the whole reach from Intake Dam to Cartersville. If the
ramp provides habitat that is perceived by the pallid sturgeon as suitable for spawning, they
may congregate at Intake Dam and not proceed to suitable upstream spawning sites. Therefore,
the ultimate design criteria for the ramp or indeed any bypass at Intake Dam needs to consider
how pallid sturgeon will respond to the microhabitat conditions within the modified area so
that they will indeed pass the diversion dam at Intake.

Conclusion/Summary

Without the resumption of natural spawning there is no real possibility that the naturally
produced (i.e., non-stocked) pallid sturgeon population in RPMA 2 will recover from its
endangered status and therefore without stocking it will become extirpated. The Intake Project,
as described in the materials the Panel reviewed, has the potential to open a path for pallid
sturgeon spawning that has been blocked for nearly a century. In addition, modifications to
prevent loss of fish into the canal will also reduce losses of sturgeon and other species as they
move downstream.

Although there may be other issues outside of the Yellowstone River proper, this project seems,
in the Panel’s judgment, to have good potential to contribute to the re-development of a
naturally reproducing population of pallid sturgeon in RPMA 2

LARVAL DRIFT

The Panel identified eleven of the questions posed by the MRRIC as being relevant to the larval
drift of pallid sturgeon. Entrainment issues are also included in this set of questions. These
questions are:

A.1c Question: [If upstream spawning habitat is used] And if they use it, is adequate drift
distance/time provided for larvae survival?

A.2 Question: What is the current speed during the high water period on the Yellowstone May
15--to July 15, at Cartersville and below and what velocity rate (or range of rates) is appropriate
to calculate larval drifts?

A.3 Question: What data is available to support the conclusion that any larvae would actually
survive without ending up in the head waters of Lake Sakakawea where they would die?

A .4a Question: What are the anticipated drift rate and distance required for larval pallid
sturgeon in the relevant reaches? A.4b What is the required water level in Lake Sakakawea to
attain this distance? How often should these conditions exist? What is the level of uncertainty
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in the drift rate and distance calculations? How was this data considered when planning the
Intake project?

A.5 Question: Is there a need to modify other upstream dams to allow enough drift distance for
larvae? What progress/plans have been made on modifying upstream structures?

A.6 Question: Can/should a study be conducted on the Yellowstone River to provide drift
information specific to this reach?

B.1b Question: Will it allow larval pallid sturgeon passage downstream and will it lead to their
survival?

What Agencies Said (In Their Responses to MRRIC Questions and in the DEA)

This section provides a summary of what the agencies have stated in their responses to MRRIC
questions and in the DEA and BA. A central hypothesis in the project justification is that
restoration of adult passage will restore sufficient distance of free-flowing river such that larval
sturgeon can complete the extended drift phase of their early life history before encountering
unfavorable reservoir habitats. Pallid sturgeon in this area are at risk because natural
recruitment has failed. Drift distance limitation is the leading hypothesis for this failure. This
project may be able to restore some amount of natural recruitment in this management area if
the distance between spawning areas upstream from Intake Dam and Lake Sakakawea is long
enough to provide adequate in-river larval development before fish enter Lake Sakakawea.

Depending on Lake Sakakawea surface elevation, estimated 84-141 miles of drift distance is
currently available in the Yellowstone and Missouri Rivers between Intake Dam and the
upstream end of Lake Sakakawea (Table 2). The location of the headwaters of Lake Sakakawea
varies and has been estimated to be between 13 and 70 miles from the mouth of the Yellowstone
River based on the information provided (10/27/09 email from G. Davis, USBR to P. Callahan,
PBS&]J). Restoration of effective adult upstream passage at Intake Dam was estimated to
provide access additional 165 miles of river for a total of 248-305 miles. If Cartersville Dam
were subsequently modified, an additional 56 miles would be available for a total of 304-361
miles.

A distance of 217-497 miles was projected to be needed for completion of the larval drift phase
of the life cycle. The range reflected seasonal differences in drift duration related to
temperature and uncertainty in estimates of drift rate related to water velocity. The estimated
319 miles available with passage at Intake Dam exceeds the low end of the needed range. This
led the Federal agencies to conclude that restoration of passage will provide adequate drift
distance for a portion of any naturally-produced larvae spawned upstream of Intake during
many or most years.

Estimates of drift distance requirements were based on a synthesis of the available information
on the duration of the larval drift phase and the rate of drift (Table 3). Information was
primarily derived from a series of articles published in peer-reviewed scientific journals and
also included unpublished results of more recent studies. Descriptions of larval pallid sturgeon
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drift behavior and duration were based on a series of laboratory studies conducted at the USGS
Conte Anadromous Fish Research Center in Massachusetts (Kynard et al. 2002, 2007). Drift

Table 2. River distances involved in the proposed project.
Above LKk
River(a) Above Intake Sakakawea
Location miles km miles | km miles km
Lake Sakakawea headwaters (low pool) (b) [1512] | [2434] - - 0 0
Lake Sakakawea headwaters (high pool) (b) [1569] | [2526] - - 0 0
'Yellowstone River [1582] | [2547] - - 13-70 21-113
Intake Dam 71 114 0 0 84-141 135-227
Documented occurrence (historical) 183 295 196-
112 180 253 | 315-407
Cartersville Dam 235 378 248-
164 264 305 | 399-491
Yellowstone Dam (passage exists) 276 445 289-
206 331 346 | 466-558
Rancher’s Ditch Dam 291 468 304-
220 354 361 | 489-581
Fort Peck Dam [1709] | [2751] 140-
-- -- 197 | 225-317
INotes: (a) Missouri River distances are in brackets [ |
(b) River mile locations and distances to headwaters are inconsistently reported in the DEA and related
material.

behavior in a natural environment and drift rates relative to water velocity were estimated
based on experimental field studies by Braaten et al. (2008) and Braaten et al. (in preparation).
Braaten et al. (2008) used this information to simulate cumulative distance drifted in the upper
Missouri River during ontogenic development. Simulation results were validated by
subsequent capture of juveniles released as larvae which confirmed that significant survival
could result when sufficient drift distance was available for larvae to complete development
prior to reaching Lake Sakakawea. The simulation was subsequently adapted for evaluation of
Intake Dam passage benefits on drift distance of larvae originating in the Yellowstone River by
Horton (2009).

Table 3. Re-creation of estimates and assumptions in projections of drift distance needed for completion of the
larval drift phase of pallid sturgeon.
Units Min Max Comment
Larval development period -- -- -- Mid June to Mid July
Temperature °C 25 20 Average for period
Larval phase duration Days 7 10 Fastest development at avg. temperate
Stream flow ft'/sec 25,000 25,000 [20 year average @ Sidney
Water velocity ft/sec 2.9 2.9  |Assumed based on field measurements
Relative drift rate -- 0.62 1.00 [Reflects 4 day lag in observed distribution
Drift velocity ft/sec 1.8 2.9  |Water velocity x relative drift rate
mi/day 30.2 47.5
Distance traveled mi 211° 475"  [Phase duration x drift velocity
Note:
a. The Panel’s recreation of estimates differs slightly from the reported 217-497 miles (likely due to rounding errors).

Reservoir habitats are thought to be unfavorable to larvae because of unsuitable conditions or
habitat in headwater depositional areas or predation by the reservoir fish community. This
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conclusion was consistent with the general timing of recruitment failure concurrent with the
development of impoundments. Observations of significant numbers of mature adults,
spawning migrations, spawning habitat, and spawning behavior indicate that recruitment
failure is not due to the failure to spawn. Significant rates of survival of hatchery-origin
juveniles released at post-larval sizes indicate that the recruitment bottleneck occurs in the early
life history stage. Survival of hatchery-origin larvae that were provided the opportunity to
complete development in a riverine habitat (as indicated by recapture months or years later)
further narrows the bottleneck to the larval stage.

The drift distance limitation hypothesis and projected benefits of the modification of Intake
Dam hypothesis is supported by information on the sympatric shovelnose sturgeon and pallid
sturgeon populations in other areas. A large shovelnose sturgeon population occurs in the area
which is consistent with the shorter duration of the larval drift phase for this species. Drift
distance is adequate for completion of the shorter larval drift phase. Similarly, significant
recruitment is observed for pallid sturgeon in other areas downstream where adequate drift
distance is available.

Is This the Best Available Science and If Not What Needs to Be Added

Based on a review of the available information, the Panel concluded that Reclamation's and the
Corps' responses to questions submitted by the MRRIC are supported by the best available
scientific information.

We note that a stronger case could be made for estimates of drift requirements and project
benefits with a more structured, quantitative modeling analysis that might include:

¢ Daily flow and temperature profiles

¢ Representation of both Yellowstone & Missouri conditions

¢ Seasonal spawning and incubation patterns

® Annual variation in stream discharge and the location of Lake Sakakawea headwaters
® Annual variability in temperature patterns in relation to discharge

¢ Variable developmental periods based on temperature patterns

¢ Annual and daily variation in average stream velocity in relation to discharge

¢ Individual variance in larval drift rate reflecting the effects of channel complexity

e Explicit estimates of the benefit probabilities

While a more comprehensive modeling approach would facilitate consideration of the effects of
alternative hypotheses and quantification of the effects of uncertainties, it is not likely to lead to
fundamentally different conclusions. However, it would provide a more explicit and
descriptive organization of the existing information. This work would involve development of
a model from existing information but this model is not currently available. Hence, the analysis
and descriptions provided in the existing documents continues to represent the best science
currently available.

Given the importance of the larval drift distance to the ultimate success of the Intake Project, the
Panel chose to conduct their own independent (coarse-level) analysis using river discharge data
to evaluate the occurrence of larval drift distances in the Yellowstone River in relation to annual
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variability stream discharge based on some simplifying assumptions. The results of this
analysis supported the possibility that adequate drift distances for pallid sturgeon larvae could
exist in some years. This analysis illustrates how additional modeling of existing information
can be instructive but represents just a portion of the more comprehensive physical and
biological modeling approach outlined above. A complete analysis of the data is outside the
scope of this review.

The methods for this example analysis were as follows:

1. The daily average discharge for the U.S. Geological Survey (USGS) gage at Sidney, MT
was downloaded from the USGS website for the period of record (1910 - 2009). The
years of 1910 and 1933 were dropped from the analysis because they had long periods of
missing data.

2. Next, only data from the time period from May 15 to July 15 were considered because
this was given as the likely range of pallid sturgeon spawning in the Yellowstone
River. Pallid sturgeon peak spawning typically occurs at temperatures of 17°C and also
depends on complex conditions (probably the presence of high spring or early summer
discharge; see Delonay et al. 2009 and Garvey et al. 2009). This is cooler than the 20-25°C
range suggested in the responses to the questions from the MRRIC, thus the longer time
period selected.

3. The average daily discharge for each time period (May 15 - May 31, June 1 - June 30,
July 1 - July 15) was calculated.

4. The minimum of the three time periods for each year was used as a potential window
for successful larval drift.

5. To estimate average river velocity from discharge, the Panel used the standard
relationship of v =K* Qa, where v = mean velocity, K is a constant, Q = discharge, and
a = 0.34 (see Jobson 1996). The average velocity was calculated for each year for the
minimum time period discharge. K was determined from transect data on the lower
Platte River, NE (Peters and Parham 2008) and compared with the estimate of 25,000
cubic feet per second (cfs) having a 3.23 feet per second (ft/sec) average velocity
(Responses to the questions from the MRRIC, 2009).

6. The average velocity was also decreased by 40% to estimate the slowing of overall drift
with the increased complexity of the Yellowstone River in comparison to the Missouri
River as discussed by Jaeger et al. (2008).

7. The1%,10%, and 25% minimum drift lengths was calculated for the average velocity
and slower 60% of average velocity using Braaten et al. (2008) equations for pallid
sturgeon larval drift of the slowest drifters.

8. The number and percent of years that drift distance was less than the 253 miles
(estimated minimum distance below Cartersville) and 312 mile (estimated minimum
distance including Cartersville passage) were determined.

9. The average, maximum, and minimum drift distances were also reported.

The data tables for steps 3 through 7 are presented in Appendix 3 and Appendix 4 to this report.
This analysis should be considered preliminary and a more detailed analysis of discharge to
velocity measured on the Yellowstone River associated with the USGS gage sites and seasonal
temperature variability would greatly improve the reliability of this estimate. Assessing the
viability of this project was complicated by inconsistent mileage data for physical landmarks
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