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KNIFE RIVER INDIAN VILLAGES NATIONAL HISTORIC SITE
ARCHEOLOGICAL RESOURCES MANAGEMENT PLAN / FINAL
ENVIRONMENTAL IMPACT STATEMENT

Lead Agency: National Park Service (NPS), US Department of the Interior (Interior)

This Knife River Indian Villages National Historic Site Archeological Resources Management Plan /
Final Environmental Impact Statement (plan/ environmental impact statement) evaluates the
impacts of a range of alternatives for managing and protecting archeological resources at the Knife
River Indian Villages National Historic Site (park) while preserving natural resources and processes
and enhancing visitor experience.

This plan/environmental impact statement evaluates the impacts of alternative 1: no action,
alternative 2: relocate facilities in the park, and alternative 3: locate facilities off-site. Under the
no-action alternative, management of archeological resources at the park would continue as
currently implemented. Existing park infrastructure would remain in place. Management activities
associated with ongoing riverbank erosion, northern pocket gopher (Thomomys talpoides) activity,
and vegetation encroachment would continue. Under both alternatives 2 and 3, archeological
resources at the park would be managed in an “adaptive management framework” consistent with
the objectives of the plan. Adaptive management would be used to address riverbank erosion, pocket
gopher activity, and woody vegetation encroachment. Under alternative 2, the maintenance facility
and museum collections storage would be relocated to one of two potential sites in the park, and the
existing maintenance facility would be removed. Alternative 3 would relocate the maintenance
facility and/or museum collections storage to space located outside the park boundary. Two options
are considered for alternative 3—under option 1, new off-site facilities would be constructed; under
option 2, off-site space would be leased for the relocation of facilities. Under either option, the
existing maintenance facility would be removed. The National Park Service has identified a preferred
alternative that would incorporate elements of alternative 3 (options 1 or 2) and include additional
specified components. Under the preferred alternative, the museum collections storage would
remain in its current location provided that efforts to address water infiltration issues prove
successful. In the event efforts are ultimately ineffective, the National Park Service would move the
museum collections storage off-site. In addition, the National Park Service’s preferred alternative
would identify land through a General Services Administration arrangement to lease or build an off-
site maintenance facility to suit park needs. While building or leasing off-site appears unattainable
because of limited availability of appropriate facilities outside the park, this plan is intended to guide
the park’s archeological resource management actions for the next 30 years. Availability during that
time is expected to change. The National Park Service will conduct a thorough analysis that
considers the availability of appropriate sites and total cost of facility ownership prior to deciding
whether to relocate the maintenance facility on or off park property. If suitable property outside the
park is unavailable or cost prohibitive, the National Park Service intends to relocate and construct
the maintenance facility in the park.

This plan fulfills the highest priority need identified in the park’s foundation document, completed
in 2013, and serves as an update to the 1985 general management plan. This follows the National
Park Service’s “Planning Portfolio” construct, consisting of a compilation of individual plans,
studies, and inventories, which together guide park decision making. The planning portfolio enables
the use of targeted planning products (such as this one) to meet a broad range of park planning
needs, a change from the previous National Park Service focus on standalone general management



plans. The general management plan remains a critical piece of the planning framework and will be
revised in a timely manner through the park’s planning portfolio.

The notice of availability for the draft plan/environmental impact statement was published in the
Federal Register and online at the NPS Planning, Environment, and Public Comment (PEPC) website
at http://parkplanning.nps.gov/knri November 4, 2016. The public comment period for the draft
plan/environmental impact statement was open from November 4, 2016, to January 4, 2017. A
summary of and responses to public and agency comments received on the draft plan/environmental
impact statement are included in chapter 5 and, where needed, as text changes in this final
plan/environmental impact statement. The publication of the US Environmental Protection Agency
(USEPA) notice of availability of this final plan/environmental impact statement in the Federal
Register will initiate a 30-day wait period before the Regional Director of the Midwest Region will
sign the Record of Decision, documenting the selection of an alternative to be implemented. After
the National Park Service publishes a notice in the Federal Register announcing the availability of the
signed Record of Decision, implementation of the alternative selected in the Record of Decision can
begin.

For further information, visit http://parkplanning.nps.gov/knri or contact:

Superintendent

Knife River Indian Villages National Historic Site

PO Box 9
Stanton, ND 58571-0009


http://parkplanning.nps.gov/knri
http://parkplanning.nps.gov/knri

SUMMARY

INTRODUCTION

The National Park Service (NPS) is proposing
a plan to manage archeological resources at
Knife River Indian Village National Historic
Site (park). The Knife River Indian Villages
National Historic Site Archeological
Resources Management Plan / Environmental
Impact Statement (plan/environmental impact
statement) would provide a suite of proactive
management tools to preserve archeological
resources and manage and curtail existing
threats to these resources.

The National Park Service has prepared this
environmental impact statement (EIS) in
accordance with the requirements of the
National Environmental Policy Act (NEPA)
and Director’s Order 12: Conservation
Planning, Environmental Impact Analysis, and
Decision-making (NPS 2011) and its
accompanying handbook (NPS 2001, 2015a).
The National Park Service is the lead federal
agency under the National Environmental
Policy Act.

Situated on the river bluffs and floodplains
along the Missouri and Knife Rivers, the
1,748.8-acre park at the confluence of the
Knife and Missouri Knife Rivers in Mercer
County, North Dakota, was established to
help convey the story of thousands of years of
human habitation in what is now North
Dakota (NPS 2013). The park is located in an
area of the Northern Plains known to
archeologists as the Knife River Region, the
portion of the Missouri River Valley between
the mouths of the Knife and Heart Rivers

in central North Dakota. Three large village
sites—Hidatsa Village (Big Hidatsa site),
Awatixa Village (Sakakawea site), and Awatixa
Xi’e Village (Lower Hidatsa site)—are the
park’s primary interpretive sites.

PURPOSE OF THE PLAN

The purpose of the plan is to provide a
framework for proactive, sustainable
archeological resource management at the
park for the next 30 years.

NEED FOR ACTION

The National Park Service has identified four
major threats to archeological resources at the
park. While riverbank erosion is the most
visible and documented threat to
archeological resources, additional impacts
result from northern pocket gopher
(Thomomys talpoides) activity, vegetation
encroachment, and infrastructure location
(Sturdevant 2009).

A standard set of management actions is
needed to address these threats. These actions
should

= provide a proactive and coordinated
approach to resource management

* maximize archeological resource
preservation, while allowing natural
processes to the extent possible

» allow for management that adjusts to the
resource condition with an appropriate
response mechanism

= provide for visitor use, traditional tribal
use, education, and research opportunities

The major threats to the park’s archeological
resources are described below.

Riverbank Erosion

The Knife River, a tributary to the Missouri
River downstream of the Garrison Dam, runs
the length of the 1,748.8-acre park.
Archeologists have identified flooding and
erosion as the greatest threats to the park’s
archeological resources (Sturdevant 2009).
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Substantial portions of the bank of the Knife
River have been lost over the past few
decades, leading to the irretrievable loss of
adjacent village remnants and archeological
sites. At least twice in the last decade, massive
flood and ice flow events caused serious
impacts on riverbanks, archeological sites, and
park infrastructure (Cummings 2011).
Archeologists have resorted to excavating
threatened archeological deposits at the park
to document resources and preserve data
before they are lost to erosion.

Additionally, riverbank erosion in the park
threatens two county roads—one adjacent to
the park and one running through the park to
private property. Bank stabilization structures
were constructed at various locations in the
park and upstream along the Knife River to
protect roads and private property. These
structures have affected the natural hydrology
of the Knife River and likely the park sites
downstream. Work associated with potential
relocation or repair of these roads could affect
archeological sites and represents another
threat to these resources.

Northern Pocket Gopher

Northern pocket gophers affect archeological
sites by displacing soil and artifacts from
chronologically stratified deposits. Pocket
gopher activity is indicated by fresh soil
mounds present in the villages and other
archeological sites. Artifacts are continuously
exposed by gopher activity; park staff
monitors the mounds for important or
unusual artifacts that are later placed in the
museum collections.

Vegetation Encroachment

The encroachment of woody and overgrown
vegetation into archeological sites causes
multiple issues for these sites. Root growth
results in displacement of chronological
layers, similar to the impacts of pocket
gophers. Vegetative growth also makes some
areas inaccessible for archeological research.
Impacts from vegetation are continuing to
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degrade conditions at the primary village sites
in the park.

Infrastructure Impacts

The NPS maintenance facility is a visual
intrusion in the cultural landscape of the park,
particularly for the Big Hidatsa site, one of the
park’s most important cultural sites and a
primary interpretive site. The state historic
preservation officer; the Mandan, Hidatsa,
and Arikara Nation (MHA Nation) tribal
historic preservation officer; and the NPS
Midwest Region Tribal Relations and Indian
Affairs Manager recommend that the facility
be relocated to remove this visual impact from
the park. In addition, the maintenance facility
is located near burial sites and areas
considered sacred by the tribes traditionally
associated with the resources present in the
park. The tribes consider this an inappropriate
intrusion.

The current visitor center was built in 1992 in
the southwest corner of the park, in an area
that was not associated with identified
archeological sites. The museum collections
and staff offices are located in the visitor
center. This building has experienced water
infiltration problems since construction was
completed, which have created issues for the
museum collections storage area located in
the basement. Water issues have contributed
to fluctuations in the temperature and relative
humidity in the storage space, creating the
potential for mold growth and damage to
museum archives, objects, and records if not
resolved (NPS 2013). This issue has been
addressed many times, but no solution has
eliminated the water infiltration entirely.

PUBLIC REVIEW PROCESS

The notice of intent for the project was
published in the Federal Register on February
13, 2014. The notice of intent announced that
the National Park Service as the federal lead
agency would prepare an environmental
impact statement and include background
information, potential alternatives, and



methods for public comment. The comment
period closed on September 30, 2014.

The notice of availability for the draft
plan/environmental impact statement was
published in the Federal Register and online at
the NPS Planning, Environment, and Public
Comment (PEPC) website at
http://parkplanning.nps.gov/knri November
4,2016. The public comment period for the
draft plan/environmental impact statement
was open from November 4, 2016, to January
4,2017. A summary of and responses to public
and agency comments received on the draft
plan/environmental impact statement are
included in chapter 5 and, where needed, as
text changes in this final plan/environmental
impact statement.

Public Involvement

The National Park Service issued a public
scoping newsletter on August 7, 2014. The
newsletter was sent to the park’s mailing list
and posted on the park’s PEPC website. The
newsletter described the plan process and the
preliminary purpose, need, objectives, and
alternatives. In addition to the newsletter, the
plan was also announced through local media
outlets and on the park’s website.

In support of the public scoping effort, the
National Park Service hosted three public
scoping meetings intended to obtain public
input on the initial purpose, need, and
objective statements for archeological
resources management at the park. Meeting
announcements were mailed to interested
parties, and public notices announcing the
public scoping period and meetings were
published in state newspapers at the end of
July 2014. The meetings were held on:

» Wednesday, August 13, 2014, from 2:00
p-m. to 4:00 p.m. at the MHA Nation
Museum, New Town, North Dakota—this
meeting was advertised as a special
meeting for tribal elders

» Wednesday, August 13, 2014, from 6:00
p-m. to 8:00 p.m. at the MHA Nation
Museum, New Town, North Dakota
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» Thursday, August 14, 2014, from 6:00 p.m.
to 8:00 p.m. at the Knife River Indian
Villages National Historic Site Visitor
Center, Stanton, North Dakota

After the release of the draft
plan/environmental impact statement,
additional public meetings were held to obtain
input on the draft document. These meetings
were held on:

» Thursday, December 1, 2016, from 2:00
p-m. to 3:30 p.m. at the Knife River Indian
Villages National Historic Site Visitor
Center, Stanton, North Dakota

» Thursday, December 1, 2016, from 6:30
p-m. to 8:00 p.m. at Mandan, Hidatsa, and
Arikara Nation Satellite Office, Bismarck,
North Dakota

Concerns and Issues

Over the course of the 60-day comment
period for public scoping, four pieces of
correspondence were received. The four
letters received during the public scoping
period contained 70 comments. Comments
received focused on management actions that
could possibly be used to address pocket
gophers, vegetation encroachment, and
riverbank erosion. Discussion focused on
clarifying the nature of the threats to
archeological resources at the park.

Over the course of the comment period for
the draft plan/environmental impact
statement, four pieces of correspondence,
containing approximately 30 comments, were
received. Comments received focused on
clarifying how the park was established,
providing suggestions for additional control
measures for burrowing mammals, offering
suggestions for maintenance facility design
and design of riverbank erosion prevention
measures, and providing additional references
for consideration in the final
plan/environmental impact statement.
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ALTERNATIVES

The alternatives analyzed in this
environmental impact statement include
alternative 1: no action, alternative 2: relocate
facilities in the park, and alternative 3: locate
facilities off-site. The National Park Service
identified a preferred alternative that would
incorporate elements of alternative 3 (options
1 or 2), as described below, and include
additional specified components.

No-Action Alternative

Under the no-action alternative, management
of archeological resources at the park would
continue as currently implemented.
Management would respond to archeological
resource threats but without the benefit of site
prioritization and a proactive adaptive
management framework. Under the no-action
alternative, existing park infrastructure would
remain in place. Ongoing riverbank erosion,
pocket gopher control, and vegetation
encroachment management activities would
continue.

Elements Common to All Action
Alternatives

The problems affecting archeological
resources in the park are described above.
However, because the risks posed by the
identified resource threats vary by
archeological site throughout the park, a more
detailed assessment of the resource problem
at the scale of individual archeological site was
warranted. As a result, park management
developed a process to prioritize
archeological sites based on importance and
level of risk to inform management decisions.
This site prioritization tool is necessary
because the majority of archeological sites in
the park are affected by one or more resource
threat, and limitations in resources, primarily
annual funding and staffing, preclude the park
from addressing all threats at all sites when
initially implementing the plan. The site
prioritization tool helps inform management
decisions in the face of limited park
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management resources, including funding and
staffing.

Decision making in an adaptive management
framework involves the selection of an
appropriate management action at each point
in time, based on the status of the resources
being managed (Williams et al. 2009). The
resource threats at the park differ by
archeological site. As a result, no single action
or set of actions would universally address all
resource problems.

Under both alternatives 2 and 3, archeological
resources at the park would be managed in an
adaptive management framework consistent
with the objectives of the plan. Adaptive
management would be used to address
riverbank erosion, gopher control, and woody
vegetation encroachment. Adaptive
management is a continuing iterative process
where (1) a problem is assessed, (2) potential
management actions are designed and
implemented, (3) those actions and resource
responses are monitored over time, (4) data
are evaluated, and (5) actions are adjusted if
necessary to better achieve desired
management outcomes.

The goal of the adaptive management process
is to protect the condition of the park’s
archeological resources through informed,
proactive, and transparent management. The
adaptive management framework is designed
to detect changes to important indicators that
may be caused by major threats to
archeological resources at the park and to
provide park managers with a method to
adaptively manage and address any changes in
conditions. Effective monitoring requires

(1) determining the most effective indicator
that can gauge when the desired condition has
been achieved, and (2) selecting the standard
against which the indicator will be measured
(NPS 2009). The National Park Service
identified indicators and standards for
managing archeological resources based on
the park’s purpose, significance, objectives,
and desired conditions. Initial monitoring of
the indicators would determine if the
indicators are accurately measuring the
conditions of concern and if the standards



truly represent the minimally acceptable
condition of the indicator. Park staff may
decide to modify the indicators or standards
and revise the monitoring program if better
ways are found to measure changes.

Adjustments to management actions at an
archeological site or the selection of
management actions to be implemented at a
site where actions have yet to be taken would
be informed by the increased understanding
gained through monitoring and evaluation.

Alternative 2: Relocate Facilities in the
Park

Under alternative 2, archeological sites,
riverbank erosion, pocket gophers, and
woody vegetation would be managed under
the adaptive management framework
described previously.

Under this alternative, the maintenance
facility and museum collections storage would
be moved to another location in the park, and
the existing maintenance building would be
removed.

The vacated basement space of the visitor
center currently housing the museum
collections storage could be repurposed as an
educational classroom, office space, or for
other uses.

The National Park Service developed criteria
to identify potential sites for relocating the
facilities in the park. The goal was to identify
sites that

= would allow facilities to be located at least
100 feet from a known archeological site
or where acceptable mitigation
opportunities were available if within
100 feet

» provide road access from locations other
than County Road 18

* would not be viewed from scenic vantage
points in and around the visitor center

» could accommodate the projected square
footage requirements

Two relocation sites in the park were
identified as meeting the necessary criteria
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and both are part of alternative 2. The park
would relocate the facilities as follows:

= Site 1—includes approximately 17,600
square feet located adjacent to the south
side of the existing visitor center. The
museum collections storage and
supporting administrative offices would
be located in an addition to the visitor
center. The addition would total
approximately 3,000 square feet.

= Site 2—includes approximately 65,600
square feet located south of the existing
visitor center. The maintenance offices,
maintenance shop, cold storage, and
tractor storage would be located in a new
facility of approximately 6,000 square feet
built on this site.

Alternative 3: Locate Facilities Off-Site

Under alternative 3, the park would relocate
the maintenance facility and/or museum
collections storage to space located outside
the park. The space requirements would be
the same as described for alternative 2. The
following options are considered under this
alternative:

»  Option 1: Construct new off-site
facilities—the park would identify suitable
sites outside the park to relocate the
maintenance facility and/or museum
collections storage. The existing
maintenance facility building would be
removed. Sites for relocation of the
maintenance facility and/or museum
collections storage have not been
identified but would need to meet the
access and space requirements identified
under alternative 2.

» Option 2: Lease space to relocate facilities
off-site—the park would implement a site
selection process to identify suitable
leased space for the maintenance facility
and/or museum collections storage. The
existing maintenance facility would be
removed, and the park would enter into a
General Services Administration lease
agreement and build a maintenance
facility to suit its needs. The museum
collections storage facility would meet
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NPS policies, including NPS Management
Policies 2006 (NPS 2006a), Director’s
Order 24: NPS Museum Collections
Management (NPS 2008a), and Director’s
Order 28: Cultural Resource Management
(NPS 1998a), and procedures set forth in
the NPS Museum Handbook (NPS 2015c¢)
and NPS-28: Cultural Resource
Management Guidelines (NPS 2002a).

Moving the museum collections storage
would occur in conjunction with consultation
with the MHA Nation tribal historic
preservation officer and the North Dakota
state historic preservation officer. The vacated
basement space of the visitor center currently
housing the museum collections storage could
potentially be used as an educational
classroom.

National Park Service Preferred
Alternative

The “agency’s preferred alternative” is the
alternative that the National Park Service
believes would fulfill its statutory mission and
responsibilities, giving consideration to
economic, environmental, technical, and
other factors. The National Park Service has
identified a preferred alternative that would
incorporate elements of alternative 3
(options 1 or 2) and include additional
specified components.

Under the preferred alternative, the museum
collections storage would remain in its current
location, provided that efforts to address
water infiltration issues are successful, ideally
with an increase in staff and curation abilities.
A project is underway to waterproof the
exterior of the building. If efforts to address
these issues are ultimately ineffective, the
National Park Service would move the
museum collections storage off-site.

In addition, the National Park Service’s
preferred alternative would identify land
through a General Services Administration
arrangement to lease or build an off-site
maintenance facility to suit park needs. While
building or leasing off-site appears
unattainable because of limited availability of
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appropriate facilities outside the park, this
plan is intended to guide the park’s
archeological resource management actions
for the next 30 years. Availability during that
time is expected to change. The National Park
Service will conduct a thorough analysis that
considers the availability of appropriate sites
and total cost of facility ownership prior to
deciding whether to relocate the maintenance
facility on or off park property. If suitable
property outside the park is unavailable or
cost prohibitive, the National Park Service
intends to relocate and construct the
maintenance facility in the park.

Under the preferred alternative, the National
Park Service would implement all aspects of
the adaptive management framework,
including a priority list of archeological
resources and measures addressing riverbank
erosion, pocket gopher management, and
vegetation encroachment.

Environmentally Preferable
Alternative

According to Council on Environmental
Quality (CEQ) regulations implementing the
National Environmental Policy Act (43 Code
of Federal Regulations [CFR] 46.30), the
environmentally preferable alternative is the
alternative “...that causes the least damage to
the biological and physical environment and
best protects, preserves, and enhances
historical, cultural, and natural resources. The
environmentally preferable alternative is
identified upon consideration and weighing
by the Responsible Official of long-term
environmental impacts against short-term
impacts in evaluating what is the best
protection of these resources. In some
situations, such as when different alternatives
affect different resources to different degrees,
there may be more than one environmentally
preferable alternative.”

The National Park Service determined that
alternative 3, option 2—lease and relocate
facilities off-site—is the environmentally
preferable alternative because it best meets the
objectives of this plan and the purposes of the
National Environmental Policy Act related to



resource protection. In addition to
implementing adaptive management and a
wide range of management tools, the
relocation of park facilities off-site to a leased
space would protect resources inside the park.
This conclusion is predicated on the
assumption that leased property is available. If
leased property proves to be unavailable in the
first 12 months, then the environmentally
preferable alternative would be alternative 3,
option 1.

ENVIRONMENTAL CONSEQUENCES

The following topics were raised during the
scoping process or the National Park Service
deemed them relevant for evaluation and were

vii
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selected for detailed analysis in this
environmental impact statement:
archeological resources; cultural landscapes;
ethnographic resources; museum collections;
fish and wildlife resources; special-status
species; water quality, water resources, and
wetlands; floodplain resources; and visitor use
and experience. The rationale for selection of
each impact topic was based on the potential
for substantive impact; environmental
statutes, regulations and executive orders;
and/or NPS management policies and
guidance.

Table 2-9 summarizes the potential impacts of
each of the alternatives evaluated in the
environmental impact statement.
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CHAPTER 1: PURPOSE OF AND NEED FOR ACTION

INTRODUCTION

Chapter 1 explains what the Knife River
Indian Villages National Historic Site
Archeological Resources Management Plan /
Environmental Impact Statement
(plan/environmental impact statement)
intends to accomplish and why the National
Park Service (NPS) is taking action at this
time. The plan presents two action
alternatives for managing archeological
resources at the Knife River Indian Villages
National Historic Site (park) and assesses the
impacts that could result from these action
alternatives or from a continuation of current
management practices (described as the
no-action alternative). Once the plan and
decision-making process are completed, the
alternative that is selected would become the
basis for managing archeological resources at
the park.

Situated on the river bluffs and floodplains
along the Missouri and Knife Rivers

(map 1-1), the 1,748.8-acre park at the
confluence of the Knife and Missouri Knife
Rivers in Mercer County, North Dakota, was
established to help convey the story of
thousands of years of human habitation in
what is now North Dakota (NPS 2013).
Archeological evidence of human occupation
at the park represents centuries of habitation
prior to Lewis and Clark’s journey westward.
The archeological record shows the cultural
changes of native peoples and provides
valuable insight into the development of
economies of trade, hunting, agriculture,
culture, and the communities of native
peoples, including the Hidatsa, and, to a lesser
extent, the Mandan and Arikara. As such, a
number of linked prehistoric and historic
archeological sites are associated with the
park. The park is also known for its
connection to the Lewis and Clark expedition
because Sacagawea and her husband
Charbonneau, a French fur trader, were living
at the villages when Lewis and Clark recruited
him to interpret for their expedition
westward. The park is tasked with the

preservation and interpretation of these
resources for the public.

The park is located in an area of the Northern
Plains known to archeologists as the Knife
River Region, the portion of the Missouri
River Valley between the mouths of the Knife
and Heart Rivers in central North Dakota.
Three large village sites—Hidatsa Village

(Big Hidatsa site), Awatixa Village (Sakakawea
site), and Awatixa Xi’e Village (Lower
Hidatsa site)—are the primary interpretive
sites at the park.

PURPOSE OF THE PLAN

The purpose of the plan is to provide a
framework for proactive, sustainable
archeological resource management at
the park.

NEED FOR ACTION

The National Park Service has identified four
major threats to archeological resources at the
park. While riverbank erosion is the most
visible and documented threat, additional
impacts result from infrastructure location,
pocket gopher activity, and vegetation
encroachment (Sturdevant 2009).

A standard set of management actions is
needed to address these threats. These actions
should

= provide a proactive and coordinated
approach to resource management

* maximize archeological resource
preservation, while allowing natural
processes to the extent possible

» allow for management that adjusts to the
resource condition with an appropriate
response mechanism

= provide for visitor use, traditional tribal
use, education, and research opportunities
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The major threats to the park’s archeological
resources are described below.

Riverbank Erosion

The Knife River, a tributary to the Missouri
River downstream of the Garrison Dam, runs
the length of the 1,748.8-acre park.
Archeologists have identified flooding and
erosion as the one of the main threats to the
park’s archeological resources (Sturdevant
2009). Substantial portions of the bank of the
Knife River have been lost over the past few
decades, leading to the irretrievable loss of
adjacent village remnants and archeological
sites (figure 1-1).

SOURCE: NPS

FIGURE 1-1. KNIFE RIVER BANK EROSION NEAR AN
ARCHEOLOGICAL SITE

At least twice in the last decade, massive flood
and ice flow events seriously affected
riverbanks, archeological sites, and park
infrastructure (Cummings 2011). Record
Missouri River flood levels during summer
2011 resulted in the saturation of Knife River
banks for a five-month period. Increased
frequency and severity of flood events may be
atrend and may be a result of a variety of
sources, including climate change or changes
in upstream runoff, development, and water
usage. Park staff has resorted to bank
stabilization and excavation of threatened
archeological deposits to document resources
and preserve data before they are lost to
erosion.

Additionally, riverbank erosion in the park
threatens two county roads—one adjacent to
the park and one running through the park to

Need for Action

private property. Erosion along the roads has
been defined as a human health and safety
hazard during previous Knife River bank
erosion events. Bank stabilization structures
were constructed at various locations in the
park and upstream along the Knife River to
protect roads and private property. These
structures have affected the natural hydrology
of the Knife River and likely have affected
park sites downstream. Work associated with
potential relocation or repair of these roads
could affect archeological sites and represents
another threat to the resource.

Northern Pocket Gopher

Northern pocket gophers (Thomomys
talpoides), native to the area, affect
archeological sites by displacing soil and
artifacts from chronologically stratified
deposits. Pocket gopher activity is indicated
by the fresh soil mounds present in the villages
and other archeological sites (figure 1-2).
Artifacts are continuously exposed by gopher
activity; park staff monitors the disturbed sites
for important or unusual artifacts that are later
placed in the museum collections.

SOURCE: NPS

FIGURE 1-2. POCKET GOPHERS BURROWING AT
VILLAGE SITE

In 2006, the National Historic Landmark
Program listed the threat level of the Big
Hidatsa site at “fair,” specifically citing the
effects of rodent burrowing as a cause of
impending loss of site integrity. In 2009, the
park instituted a regular trapping program for
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pocket gophers to mitigate the impacts of this
species on archeological sites.

The Big Hidatsa, Sakakawea, and Lower
Hidatsa sites are in “fair” condition, in part
because of the ongoing impacts from pocket
gophers. The National Park Service defines
fair condition for archeological sites as: The
site, at the first condition assessment or during
the time interval since its last condition
assessment, shows evidence of deterioration
by natural forces and/or human activities. If
the identified impacts continue without the
appropriate corrective treatment, the site will
degrade to a poor condition and the site’s data
potential for historical or scientific research
will be reduced (NPS 2006b). Continuing
unchecked, pocket gophers will cause
irreversible damage to the archeological
deposits at the park.

Vegetation Encroachment

The encroachment of woody and overgrown
vegetation into archeological sites causes
multiple issues for these sites. Root growth
displaces chronological layers, similar to the
impacts of pocket gophers. Vegetative growth
also makes some site areas inaccessible for
archeological research. Impacts from
vegetation are continuing to degrade
conditions at the primary village sites as
shown in figure 1-3.

SOURCE: NPS
FIGURE 1-3. VEGETATION ENCROACHMENT AT THE PARK

Infrastructure Impacts

The park’s first visitor center was an acquired
farmhouse located on the edge of the Big
Hidatsa site and Taylor Bluff Village.
Although the farmhouse was historic, it was
determined not eligible for listing in the
National Register of Historic Places (national
register) through consultation with the state
historic preservation officer (SHPO) and was
moved off the site in the mid-1990s. In 1997, a
new office building with a fire cache was built
in the same footprint and style as the removed
farmhouse. In the same complex as this office
building, the maintenance facility and other
associated infrastructure contribute to visual
impacts at the Big Hidatsa site. A two-bay
garage/shop was built in 1986. A four-bay
garage and cold storage facility was built in
2000 to store equipment and vehicles. A gravel
road, parking area, and materials storage area
are also located on the archeological site.

The maintenance facility is a visual intrusion
in the cultural landscape of the park,
particularly for the Big Hidatsa site, one of the
park’s most important cultural sites and a
primary interpretive site. The state historic
preservation officer and the MHA Nation
tribal historic preservation officer recommend
that the facility be relocated to remove this
visual impact from the park. In addition, the
maintenance facility is located near burial sites
and areas considered sacred by the tribes
traditionally associated with the resources
present in the park. The tribes consider this an
inappropriate intrusion.

The current visitor center was built in 1992 in
the southwest corner of the park. Although
not associated with major village areas, the
area was surveyed, and existing archeological
features and artifacts were removed using
applicable data recovery measures before
construction. The museum collections and
staff offices are located in the visitor center.
The building has experienced water
infiltration problems since construction

was completed. This issue has been addressed
many times, but no solution has eliminated

it entirely.



County Road 37 runs generally north-south
through the western portion of the park and
provides access to the visitor center and the
northern areas of the park. County Road 18
runs east-west and provides the lone access to
private lands located between the park
boundary and the Missouri River. As
described previously, these roads are
threatened by riverbank erosion, and work to
preserve these roads has additional impacts on
park resources.

The museum collections preserve a portion of
the nation’s cultural heritage and increase
knowledge and inspiration among present and
future generations through exhibits, research,
and interpretive programs. The collections
consist of lithic (i.e., ground and chipped
stone tools and the debris resulting from their
manufacture), ceramic, bone, centuries-old
wood, and metal objects collected during
archeological investigations between 1978 and
1983 (NPS 2013) (figure 1-4). An important
component of the museum inventory is the
Robinson Collection, a group of 19th and 20th
century items of American Indian material
culture, including moccasins, weapons,
decorated clothing, and other traded items.

Source: NPS
FIGURE 1-4. MUSEUM EXHIBITS AT THE VISITOR CENTER

The museum collections also include a major
ethnographic component in recorded tribal
oral histories.

The museum collections storage is housed in
the basement of the visitor center and
continues to have water infiltration issues.
Water issues have contributed to fluctuations
in the temperature and relative humidity in

Objectives and Desired Conditions in Taking Action

the storage space, creating the potential for
mold growth and damage to museum archives,
objects, and records if not resolved (NPS
2013). Several unsuccessful attempts have
been made to stop the water infiltration.
Previous efforts included placing a sealant
around the foundation, making general
improvements to the foundation and installing
a French drain, replacing sheet rock and
insulation, and touching up painting around
existing bricks. In addition, in lieu of a
solution to the overall problem, park staff
retrofitted cabinets to be more waterproof. A
comprehensive solution to address the
problem is underway. The project, which
includes installing a waterproofing exterior
insulation finishing system (EIFS), installing a
new subgrade insulation and drainage system,
and applying a new sealing system to the
existing visitor center roof, is expected to stop
water infiltration and subsequently protect
the museum collections.

OBIJECTIVES AND DESIRED
CONDITIONS IN TAKING ACTION

Objectives

Objective 1. Preserve archeological sites in an
undlisturbed condition unless it is determined
through an informed decision-making process
that disturbance or natural deterioration is
unavoidable.

Objective 2. Improve preservation and storage
of archeological resources in the museum
collections.

Objective 3. Promote tribal involvement in
archeological resource management and
decision making.

Objective 4. Foster tribal collaboration in
preservation, research, and interpretation of
archeological resources.

Objective 5. Develop archeological resource
interpretation and research opportunities to
expand knowledge of Northern Plains tribal
history, culture, and lifeways.
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The plan would provide a suite of proactive
management tools to preserve archeological
resources with site-specific mitigation
recommendations. This goal must be
accomplished in the overall framework of the
authorized purposes for the park and existing
legislation governing the National Park
Service. A successful plan will achieve the
following objectives to address the associated
desired conditions.

Objective 1. Preserve archeological sites in an
undisturbed condition unless it is determined
through an informed decision-making process
that disturbance or natural deterioration is
unavoidable.

Desired Conditions

= Archeological sites are protected in situ (in
their original location) to the maximum
extent possible.

» Archeological sites are identified and
inventoried, and their significance is
determined and documented.

= Sites are prioritized for preservation using
an established process.

Objective 2. Improve preservation and storage
of archeological resources in the museum
collections.

Desired Conditions

= The park’s collection is housed in a
climate-controlled location, free of water
infiltration and environmental
fluctuations, which meets NPS collections
standards.

=  Museum collections related to
archeological sites are acquired,
accessioned, catalogued, preserved,
protected, and made available for access
and use according to NPS standards and
guidelines.

»  Museum collections are preserved for the
long term through recommended
conservation treatments performed by
professional staff.

»  Full curation of museum collections is
achieved. Any deficiencies documented in
a collection condition survey are
corrected.

= The park’s collections are made accessible
for tribal, research, and interpretive
purposes.

= The special needs of the museum objects
and records are incorporated into the
park’s Museum Collections Emergency
Operation Plan and Structural Fire Plan
(in development, expected in late 2017
and 2018, respectively).

Objective 3. Promote tribal involvement in
archeological resource management and
decision making.

Desired Conditions

» Tribal connection to the park is fostered,
supported, and maintained.

= The park consults with traditionally
associated American Indian nations to
identify, record, and evaluate sensitive
resources and traditional cultural
properties.

= The parkis managed as a national register
eligible-traditional cultural property in
consultation with the tribal historic
preservation officer.

= Protection of culturally important sites is
an integral component of park
management actions.

Objective 4. Foster tribal collaboration in
preservation, research, and interpretation of
archeological resources.

Desired Conditions

= Sensitive archeological information is
maintained in a manner acceptable to the
tribes and in compliance with NPS policy.

= The park gathers traditional ecological
knowledge to assist park management and
provide cultural education.

= Additional collaborative research occurs
through the involvement of the park and
traditionally associated tribes.



Objective 5. Develop archeological resource
interpretation and research opportunities to
expand knowledge of Northern Plains tribal
history, culture, and lifeways.

Desired Conditions

» The park has a sustainable research
program that includes development of a
long-range research design to guide
archeological investigations.

= The park fosters an active
interdisciplinary research program that
enhances interpretive programs,
ethnographic collections, and resource
stewardship.

= Research efforts focus on how the culture,
agriculture, economy, and lifestyle of
Northern Plains tribes developed, and this
information is used to develop and
enhance park interpretation.

» The information included in the baseline
inventory of archeological sites is
expanded through application of current
research techniques and innovative
methods (e.g., geophysical technologies).
New information addresses knowledge
gaps and the content and condition of the
resources.

= Thereplica earthlodge is available as an
interpretive and educational aid and is
maintained in good condition.

= Exhibits in the visitor center interpreting
archeological resources remain current,
and space is provided to present new
information developed from
interdisciplinary research.

= Additional collaborative research occurs
through the involvement of the park and
the State Historical Society of North
Dakota.

PARK BACKGROUND

Archeological evidence of human occupation
at the park spans several thousand years,
representing centuries of habitation. The
archeological record at the park defines the
cultural changes of native peoples from
nomadic hunter-gatherer inhabitants to
semisedentary village sites based on
horticulture and trade and gives researchers

Park Background

valuable insight into the development of
economies of trade, hunting, agriculture,
culture, and community. This lifestyle change
allowed the inhabitants to build complex,
semipermanent villages composed of large
earthlodge structures, defense systems, and
transportation corridors. At the height of
occupation, thousands of Hidatsa people lived
in the villages at the confluence of the Knife
and Missouri Rivers. The Mandan and
Arikara, Upper Missouri peoples who lived in
ways similar to the Hidatsa people, lived near
the Knife River Indian Villages along the
Missouri River, and at times, the villages were
home to both the Hidatsa and Mandan
people. Substantial numbers of Mandan and
Arikara, and many from other tribes, were
closely associated with the Knife River Indian
Villages at different times during the
habitation period. The Mandan, Hidatsa, and
Arikara have since come together to form the
Three Affiliated Tribes, a federally recognized
name. The Tribes’ current preference is to be
referred to as MHA Nation and is reflected as
such throughout the remainder of this plan.

Sixty-eight known prehistoric and historic
archeological sites are associated with the
park, including major and minor villages,
peripheral and off-village activity areas,
cemeteries, trails, farmsteads/homesteads and
other historic sites, and debris scatters (Ahler
1993a). These sites reflect early use of the area
by nomadic, prehistoric hunter-gatherer
groups to the establishment of permanent
earthlodge villages by the ancestors of the
modern Mandan, Hidatsa, and Arikara
peoples. Three large village sites at the park—
Big Hidatsa, Sakakawea, and Lower Hidatsa—
have been interpreted for the public. These
sites remain some of the best-preserved
examples of earthlodge villages along the
Missouri River. The Big Hidatsa site is the
largest village in the park and a national
historic landmark and includes more than
100 visible earthlodge depressions as well as
fortification trenches and linear earthen
mounds.

The park is also known for its connection to
the Lewis and Clark expedition. The
expedition had extensive contact with the
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villages when the Corps of Discovery wintered
at Fort Mandan, several miles southeast of the
park. Sacagawea and her husband
Charbonneau, a French fur trader, were living
at the villages when Lewis and Clark recruited
him to interpret for the Corps of Discovery
expedition.

The villages remained inhabited until the
mid-1800s when the villagers moved
upstream to what eventually became the Fort
Berthold Indian Reservation. The lands
surrounding the abandoned village sites were
disbursed as homestead claims under the
Homestead Act and farmed until the park was
authorized in 1974. The archeological record
at the park provides a clear timeline and tells
the story of the convergence of American
Indian cultures with European American
traders, the effect of the introduction of new
technology on hunting and agriculture (guns
and steel), and the effects of disease on large
Northern Plains villages.

The park is tasked with preservation and
interpretation of the archeological resources
for the public. The National Park Service has
developed infrastructure to support this goal
that includes a visitor center and offices,
maintenance facility, replica earthlodge, trails,
and interpretive displays located across the
park. The interpretation and management of
the park has become increasingly complicated
because of several threats to the preservation
of archeological resources. These threats
include riverbank erosion, pocket gopher
activity, vegetation encroachment, and
infrastructure impacts.

PURPOSE AND SIGNIFICANCE OF
KNIFE RIVER INDIAN VILLAGES
NATIONAL HISTORIC SITE

Public Law 93-486, signed on October 26,
1974, authorized the establishment of Knife
River Indian Villages National Historic Site as
a unit of the national park system. The park
was established with three distinct purposes:
(1) preservation of historic and archeological
resources, (2) interpretation of historic and
archeological resources, and (3) study of those
resources for the benefit of the public.

Knife River Indian Villages National Historic
Site is currently the only unit in the national
park system with a mission designed to
commemorate the culture and history of a
Plains Indian group. The primary resources
dedicated to carrying out this mission are the
Big Hidatsa Village National Historic
Landmark and the Knife River Indian Villages
National Register Archeological District,
which includes the Lower Hidatsa,
Sakakawea, and Elbee sites and Taylor Bluff
Village. All of the sites located in the
archeological district are listed in the national
register. Today, the Mandan, Hidatsa, and
Arikara consider the park to be an
ethnographic resource and a sacred homeland
where the spirits of their ancestors reside.
Tribal members often visit the park to offer
prayers and perform ceremonies.

The following purpose statement was identified
in the park’s foundation document (NPS 2013):
The purpose of Knife River Indian Villages
National Historic Site is to preserve, protect, and
interpret archeological and natural resources as
they relate to cultural and agricultural lifestyles
of Northern Great Plains Indian peoples, and to
conauct research to further understand how
these lifestyles have changed over time.

Significance statements express the
importance of a site to cultural or natural
heritage. Statements of significance are guided
by legislation and knowledge acquired
through management, research, and civic
engagement. Statements of significance define
why, within a national, regional, and
systemwide context, a park’s resources and
values are important enough to warrant NPS
designation. They are not an inventory of a
site’s resources; rather, they describe a park’s
distinctiveness and help to place it in
international, national, and regional contexts.
Understanding a park’s significance assists
managers in making decisions that will
preserve the resources and values necessary to
fulfill the park’s purpose.



The following significance statements have
been identified for the park (NPS 2013).

= Knife River Indian Villages National
Historic site contains some of the
best-preserved examples of remnant
earthlodge villages along the Missouri
River in the Dakotas. The three main sites
are Big Hidatsa, Sakakawea, and Lower
Hidatsa.

» Parkresources represent the extensive
history and development of Northern
Great Plains communities and cultures on
the Knife and Missouri Rivers through the
mid-19th century.

» These resources continue to be an
essential part of the heritage and
contemporary culture of the MHA Nation
as their traditional homeland.

» The parkis a cornerstone of Plains Indian
archeological and ethnographic research,
and it continues to offer an outstanding
opportunity for the study of archeological,
ethnographic, and museum resources.

= Abundant ethnographic information on
Mandan, Hidatsa, and Arikara peoples
adds unparalleled detail to the park’s
historic record. This record includes
primary accounts of art, scientific
observations, and anthropological
writings. Notable European American
travelers, including Alexander Henry,
John Bradbury, George Catlin, Karl
Bodmer, Prince Maximilian, John J.
Audubon, David Thompson, Lewis and
Clark, and later anthropologists, including
Gilbert Wilson, provided much of this
information by documenting life in the
villages during the 19th and 20th
centuries.

= Sacagawea was living in the Lower Hidatsa
site when Lewis and Clark recruited her
husband to interpret for the Corps of
Discovery expedition (NPS 2013). The
park is one of the few sites along the Lewis
and Clark National Historic Trail where
the explorers’ presence is well
documented.
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Issues and Impact Topics

ISSUES AND IMPACT TOPICS

NEPA regulations require an “early and open
process for determining the scope of issues to
be addressed and for identifying the significant
issues related to a proposed action” (40 Code
of Federal Regulations [CFR 1501.7]). Issues are
defined as problems, opportunities, and
concerns regarding the current and potential
management elements for handling
archeological resources, impacts of
management actions, and management
opportunities in Knife River Indian Villages
National Historic Site that are included in this
plan. Potential impacts on resources identified
by the interdisciplinary team form the basis
for the impact topics summarized below and
discussed in chapters 3 and 4.

Impact Topics Retained for
Further Analysis

Archeological Resources. The National
Historic Preservation Act (NHPA), as
amended (54 United States Code [USC]
300101 et seq.), National Environmental
Policy Act, NPS Organic Act, the
Archaeological Resources Protection Act of
1979, NPS Management Policies 2006 (NPS
2006a), Director’s Order 12: Conservation
Planning, Environmental Impact Analysis, and
Decision-Making (NPS 2011), Director’s Order
28: Cultural Resource Management (NPS
1998a), and Director’s Order 28a: Archeology
(NPS 2004a) require the consideration of
impacts on any cultural resources that might
be affected, and the National Historic
Preservation Act, in particular, requires
consideration of impacts on the cultural
resources either listed in, or eligible to be
listed in, the national register. Archeological
resources are the remains of past human
activity and records documenting the
scientific analysis of these remains (NPS
1998a). Sixty-eight known archeological sites
are located in the park, the majority of which
have been evaluated for their eligibility to the
national register. The Big Hidatsa site was
listed as a national historic landmark in 1966.
Another 44 sites are listed as contributing
elements to the Knife River Indian Villages
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National Register Archeological District,
including the Lower Hidatsa, Sakakawea, and
Elbee sites and Taylor Bluff Village. The
remaining sites are considered to be
noncontributing or local resource types that
are not monitored for condition or other
management actions.

The archeological resources present at the
park include village sites with stratified
cultural deposits that provide extensive
information about the adaptation and
innovation of Northern Plains cultures prior
to the arrival of Europeans and these people’s
response to contact with outsiders in the early
1800s. In addition, fortifications, burial sites,
trails, agricultural fields, and resource
collection and use sites are present
throughout the park. Although many of these
resources are not visible on the surface, the
intact subsurface materials have the potential
to provide information for future generations.
This plan will assess alternative plans for
comprehensive management of archeological
resources at the park; therefore, this topic was
carried forward for analysis.

Cultural Landscapes. According to Director’s
Order 28, a cultural landscape is:

...areflection of human
adaptation and use of natural
resources and is often
expressed in the way land is
organized and divided,
patterns of settlement, land
use, systems of circulation, and
the types of structures that are
built. The character of a
cultural landscape is defined
both by physical materials,
such as roads, buildings, walls,
and vegetation, and by use
reflecting cultural values and
traditions.

The National Park Service completed a
Cultural Landscape Inventory for the park in
1999 (NPS 1999). The cultural landscape
encompasses the entire park and eight pieces
of private land on which the National Park
Service holds a scenic easement. The
landscape has been determined eligible to the
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national register. Proposed management
activities intended to preserve archeological
resources have the potential to affect the
cultural landscape. Therefore, this topic was
carried forward for analysis.

Ethnographic Resources. The National Park
Service defines ethnographic resources as any
“site, structure, object, landscape, or natural
resource feature assigned traditional,
legendary, religious, subsistence or other
significance in the cultural system of a group
traditionally associated with it” (NPS 1998a).
The discussion of ethnographic resources for
the purposes of this plan also includes
traditional cultural properties. National
Register Bulletin 38, Guidelines for Evaluating
and Documenting Traditional Cultural
Properties (Parker and King 1998), defines a
traditional cultural property as one that is
eligible for inclusion in the national register
because of its association with cultural
practices or beliefs of a living community that
are rooted in that community’s history and are
important in maintaining the continuing
cultural identity of the community. The
bulletin also includes guidance for the
identification of traditional cultural
properties. An ethnographic resource
assessment has been completed for the park,
and these resources are present at the park.
Therefore, this impact topic was carried
forward for analysis.

Museum Collections. The NPS legal mandate
for acquiring and preserving museum
collections is contained in the Antiquities Act
of 1906 (54 USC 320301-320303 ); the Organic
Act of 1916 (54 USC 100101); the Historic
Sites Act of 1935 (54 USC 320101-320106); the
Management of Museum Properties Act of
1955, as amended (54 USC 102501-102504);
the Reservoir Salvage Act of 1960, as amended
(16 USC 469-469c); the Archeological and
Historic Preservation Act of 1974 (54 USC
312501-312508); the National Historic
Preservation Act (54 USC 300101 et seq.); the
Archaeological Resources Protection Act of
1979 (16 USC 470aa—-mm); the National Parks
Omnibus Management Act of 1998 (16 USC
5901), the NPS Museum Handbook, Parts I and
II; and the US Department of the Interior



(Interior) Departmental Manual (411 DM,
Volume 1) Museum Property Handbook.

The park maintains archeological and
ethnographic collections in the visitor center.
The majority of the collections consist of
archeological materials recovered during
NPS-sponsored excavations at the park. The
collections also include ethnographic items
(the Robinson Collection) donated by a family
who owned a general store near Fort Berthold
Reservation and an herbarium and
invertebrate collection obtained as part of
natural resource baseline inventories (NPS
2013). Given the current infrastructure issues
faced by the park and the potential effects on
the museum collections from potential
management actions, this resource topic was
carried forward for analysis.

Fish and Wildlife Resources. Management
actions considered in the plan have the
greatest potential to affect pocket gophers;
wildlife associated with pocket gophers or
their habitat, including ground-feeding birds,
fish, mollusks; and wildlife resources
associated with riverbanks where bank
stabilization projects may occur. Therefore,
the resource topic carried forward for analysis
focuses on those issues and species noted
above that have a potential to be affected by
the action alternatives.

Multiple additional species of fauna are found
in the park. Large birds and mammals,
including owls, raptors (bald eagles, northern
harriers, red-tailed hawks, and kestrels), wild
turkeys, white-tailed deer, skunks, badgers,
coyotes, and beavers rely on the wooded areas
for winter cover and rearing young. Other
species that occur in the park include weasels,
porcupine, raccoons, ground squirrels,
rabbits, sharp-tailed grouse, pheasant,
waterfowl], Canada geese, snow geese, white
pelican, mourning doves, and great blue
heron. Songbirds are also common. Currently
approximately 143 bird species are noted to
occur at the park (NPS 2014a). More than

200 different species of invertebrates have
been identified in the park, and the river
reaches in the park provide habitat for at least
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26 species of mollusks and 10 species of fish
(Licht 2002; NPS 2014a).

Special-Status Species. The Endangered
Species Act mandates that all federal agencies
consider the potential impacts of their actions
on species listed as threatened or endangered
to protect the species and preserve their
habitats. Potential impacts are assessed in an
“action” area, which can be larger than
individual project areas and are determined by
evaluating the geographic extent of potential
environmental changes (i.e., biological,
chemical, and physical effects). The US Fish
and Wildlife Service (USFWS) and the
National Marine Fisheries Service (NMFS)
share responsibility for implementing the
Endangered Species Act. A list of federally
listed threatened or endangered species with
potential to occur in Mercer County, obtained
from the USFWS Information, Planning, and
Conservation System, identified three
endangered and three threatened species with
potential to occur (USFWS 2016a). Of those
species, the least tern (Sterna antillarum)
(endangered) and northern long-eared bat
(Myotis septentrionalis) (threatened) were
carried forward for analysis in this plan
because of their documented occurrence or
potential to occur in the park; other species
were dismissed. Management actions may be
completed in areas of the park with potential
for these special-status species to occur.
North Dakota does not have a state
threatened or endangered species list. Rather,
it uses a three-level ranking system to classify
species of conservation priority as outlined in
the North Dakota Wildlife Action Plan (Dyke et
al. 2015). Only those species that are federally
listed and could occur at the park are analyzed
in this section.

Water Quality, Water Resources, and
Wetlands. The 1972 Federal Water Pollution
Control Act, as amended by the Clean Water
Act of 1977, is a national policy to restore and
maintain the chemical, physical, and biological
integrity of the nation’s waters; enhance the
quality of water resources; and prevent,
control, and abate water pollution. NPS
Management Policies 2006 provides direction
for the preservation, use, and quality of water
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originating, flowing through, or adjacent to
park boundaries. The National Park Service
seeks to restore, maintain, and enhance the
water quality in the park consistent with the
1972 Federal Water Pollution Control Act, as
amended, and other applicable federal, state,
and local laws and regulations. Executive
Order 11990 and NPS policy require that
impacts on wetlands be considered in NPS
undertakings. The intent of the order and
policies is to protect the high resource values
found in wetlands by requiring that
alternatives be evaluated and mitigation be
designed prior to development in wetlands.
The Missouri and Knife Rivers run through
and adjacent to the park. Changing hydrology
has resulted in erosion along the banks of
these rivers. Park wetlands are associated with
the floodplains of the Knife and Missouri
Rivers, which were historically forest covered.
Today, these areas comprise Missouri River
bottomlands (NPS 1985). Actions taken under
this plan, including bank stabilization, to
address threats that erosion poses to
archeological resources would have the
potential to affect water quality, water
resources, and wetlands; therefore, this topic
was carried forward for analysis.

Floodplain Resources. Executive Order
11988 and NPS policy require that impacts on
floodplain resources be considered in NPS
undertakings. The intent of the order and
policies is to protect human safety and
floodplain functions by preventing
development in 100-year floodplains.
Approximately 60% of the park lands
comprise floodplains that are found adjacent
to the Knife and Missouri Rivers. Because
implementation of the action alternatives has
the potential to affect floodplain resources in
the park, the topic was carried forward for
analysis.

Visitor Use and Experience. In the park,
remnants of large earthlodge villages marked
by circular depressions are visible as
honeycombed topography. Visitors can
experience the unique landscape that
supported large villages between the 1600s
and 1845. A reconstructed earthlodge
furnished with replica items provides a visual
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and tangible connection to daily village life.
The visitor center, park film, and museum
demonstrate how people survived and
prospered in the villages. Events featuring
crafts, dancing, music, and native stories are
held throughout the year. These events give
visitors a firsthand experience of modern
activities that would have occurred in the
villages historically. In addition, the park
holds multiple educational programs
throughout the year, attended by thousands of
school-aged children, detailing the history of
the park and native peoples. Management
actions considered in this plan have the
potential to affect accessibility of village sites
and the manner in which they could be
experienced by park visitors; therefore, this
topic was carried forward for analysis.

Issues and Impact Topics Considered
but Dismissed from Further Analysis

Air Quality. Air quality in parks and
wilderness areas is protected and regulated
through the 1916 Organic Act and the Clean
Air Act of 1977 and its subsequent
amendments. The Clean Air Act defines two
distinct categories of protection for natural
areas—class I and class IT airsheds. Class I
airsheds receive the highest level of air quality
protection offered through the Clean Air Act;
only a small amount of additional air pollution
is permitted in the airshed above baseline
levels. For class II airsheds, the additional air
pollution above baseline levels is slightly
greater than for class I areas, which allows for
moderate development. The park is classified
as a class IT airshed.

Parks designated as class I and II airsheds
typically use the US Environmental Protection
Agency’s (USEPA) National Ambient Air
Quality Standards for criteria air pollutants as
the ceiling standards for allowable levels of air
pollution. The US Environmental Protection
Agency believes these standards, if not
exceeded, protect human health and natural
resources (USEPA 2008). North Dakota is in
compliance with all federal and state air
quality standards. Any effects on air quality
under the action alternatives are anticipated to



be limited to temporary impacts, resulting
from construction-related activities for certain
management actions or emissions from the
use of maintenance or operations equipment
and/or vehicles during the course of park
operations. These impacts would be
temporary and would not contribute to an
exceedance of the National Ambient Air
Quality Standards or state air quality
standards; therefore, air quality was dismissed
from further consideration in this plan.

Dark Night Sky. The area surrounding the
park offers little light pollution and
development, which allows the associated
tribes and visitors to the park to view the same
clarity and darkness in the night sky that
Northern Plains inhabitants viewed for
thousands of years. Villagers gained and their
descendants continue to gain spiritual
meaning from the stars, planets,
constellations, and natural phenomena that
are visible in the park’s dark night sky (NPS
2013). None of the action alternatives would
have a perceptible impact on dark night skies
at the park; therefore, this topic was dismissed
from further consideration in this plan.

Fish and Wildlife Resources not Expected to
be Affected by Plan Actions. Fish and
wildlife resources not associated with pocket
gophers, pocket gopher burrows, or
riverbanks would be unlikely to be affected by
management actions included in the plan
alternatives and are not considered in the
detailed analysis carried forward. Many of the
management actions could result in beneficial
impacts on wildlife and associated habitat by
increasing the prevalence of native vegetation
in the park.

Geological Resources. NPS Management
Policies 2006 states that the National Park
Service will preserve and protect geologic
resources as integral components of park
natural systems. Geologic resources include
both geologic features and processes.
Management actions to address riverbank
erosion, pocket gophers, and vegetation
encroachment are not anticipated to have a
noticeable effect on soils in the park, and no
impacts on bedrock are anticipated. This topic
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was dismissed from further consideration in
the plan.

Historic Structures and Districts. According
to Director’s Order 28, structures are defined
as material assemblies that extend the limits of
human capability (NPS 1998a). In plain
language, this means a constructed work,
usually immovable by nature or design,
consciously created to serve some human
activity and could include American Indian
mounds. Examples are buildings, monuments,
dams, roads, railroad tracks, canals, millraces,
bridges, tunnels, locomotives, nautical vessels,
stockades, forts and associated earthworks,
American Indian mounds, ruins, fences, and
outdoor sculptures. Although American
Indian mounds are located in the park and
meet this definition, they are included in the
discussion of archeological resources. This
topic was dismissed from further
consideration in this plan.

Vegetation. The Plant Community
Composition and Structure Monitoring for
Knife River Indian Villages National Historic
Site 2013 Annual Report (Prowatzke and
Wilson 2015) found 105 plant species in the
park. The park is composed of upland
mixed-grass prairie and riparian forests with a
long history of human use that has
contributed to the invasion of nonnative
species into the park (Prowatzke and Wilson
2015). Remnants of native midgrass prairie
with regionally important species
characteristic of prairie ecosystems are
present in the park. Village inhabitants would
have used these species for various purposes.
Tribal use and beliefs focused on native
botany, and phenology of the region would
have used the plants that comprise the
midgrass prairie ecosystem (NPS 2013). While
vegetation is an important resource of the
park, the park was established primarily for
cultural resources. Management actions
proposed would be consistent with existing
goals and desired conditions for vegetation at
the park. Although vegetation would be
directly affected by management actions,
mitigation measures would be implemented as
described below.
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During all construction/demolition activities,
best practices for weed management would be
used, including;

* Minimize new soil disturbance and select
previously disturbed areas for
construction staging and stockpiling.

= Fence or clearly mark and enforce
disturbance zones to prevent disturbances
to vegetation outside construction limits.

= Ensure project personnel make daily
checks of clothing, boots, laces, and gear
to ensure no exotic plant propagates and
no off-site soil is transported to the work
site.

» Thoroughly pressure-wash equipment to
ensure all equipment and machinery are
clean and weed-free before being brought
into the park.

= Cover all haul trucks bringing materials
from outside the park to prevent seed
transport and dust deposition.

= Obtain all fill, rock, topsoil, or other earth
materials from approved sites.

After construction activities are completed
and/or woody vegetation is removed, the
following measures would be applied to
maximize vegetation restoration efforts.

= Salvage available topsoil or several inches
of native soil from the disturbed area for
reuse during restoration of disturbed
areas.

»  Monitor for and treat invasive species in
disturbed areas.

» Revegetate disturbed areas with native
species, as necessary, to minimize long-
term soil erosion and exotic plant
encroachment. Attempt to restore
vegetation by using seed of native
genotype collected in the Northern Great
Plains. Consider using exotic species or
genetic materials only where deemed
necessary to maintain a cultural landscape
or to prevent severe resource damage.

= Use erosion-control blankets and waddles
to reduce erosion and encourage seedling
establishment.
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= Institute restoration activities immediately
after construction is completed. Monitor
to ensure that revegetation is successful,
plantings are maintained, and
unsuccessful plant materials are replaced.

» Plan work on facilities in the park to
reduce impacts on vegetation. Use site-
specific surveys to identify areas to be
avoided because of terrain or resource
concerns.

= Revegetate to reconstruct the natural
spacing, abundance, and diversity of
native plant species as much as possible.
Restore all disturbed areas as much as
possible to preconstruction conditions
shortly after work is completed.

* Monitor vegetation for impacts caused by
maintenance of facilities and
infrastructure (including fencing)
associated with the plan.

Although woody vegetation removal is a
primary component of this plan to protect
cultural resources, following the mitigation
measures described above would minimize
impacts on vegetation, and adhering to NPS
Management Policies 2006 would ensure that
vegetation is properly managed along with
other natural resources in the park. The
contribution that vegetation makes to
floodplains, ethnographic resources, and
cultural landscapes is addressed as a
component of those topics. Therefore,
vegetation was not retained for full analysis in
the plan.

Prime and Unique Agricultural Lands. Prime
farmland is defined as soil that has the best
combination of physical and chemical
characteristics to produce general crops such
as common foods, forage, fiber, and oil seed.
Unique farmland produces specialty crops
such as fruits, vegetables, and nuts. The US
Department of Agriculture 2016 Web Soil
Survey reveals that the park includes small
amounts of soils classified as prime farmland.
However, no action is being proposed to
permanently convert prime agricultural lands
from production. Therefore, this impact topic
has been dismissed from further
consideration in the plan.



Minority and Low Income Populations,
including Environmental Justice. Executive
Order 12898, “Federal Actions to Address
Environmental Justice in Minority
Populations,” requires that federal agencies
identify and address any disproportionately
high and adverse human health or
environmental effects of their actions on
minority and low-income populations.
Potential management actions taken under
this plan, under any alternative, would create
beneficial impacts through temporary job
creation and the protection of resources.
Because the project would not have adverse
impacts on the surrounding community, no
disproportionate and adverse impacts on
environmental justice populations are
anticipated. This topic has been dismissed
from further consideration. Any potential
impacts on tribal resources and impacts are
discussed under “Ethnographic Resources.”

Indian Trust Resources Secretarial Order
3175, “Departmental Responsibilities for
Indian Trust Resources,” requires that any
anticipated impacts on Indian trust resources
from a proposed project or action by agencies
of the Department of the Interior be explicitly
addressed in environmental impact
statements. Departmental responsibilities are
identified in 512 DM section 2. The federal
Indian trust responsibility is a legally
enforceable fiduciary obligation on the part of
the United States to protect tribal (and
allotted) lands, assets, resources, and treaty
rights; it represents a duty to carry out the
mandates of federal law with respect to
American Indian and Alaska Native tribes.

No Indian trust resources exist in the park,
and the lands comprising the park are not held
in trust by the secretary of the interior for the
benefit of Indians because of their status as
Indians. Therefore, the topic of Indian trust
resources was dismissed from further
consideration in the plan.

Socioeconomics. Management actions that
could affect socioeconomics mainly include
construction jobs related to the
implementation of management measures or
the possible relocation of park infrastructure,
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including the maintenance facility. The
construction workforce for these activities
would likely result in a temporary increase in
local revenues as construction workers spend
their income on lodging or housing and retail
and restaurant establishments during the
construction period. This would be true if the
workforce was mainly from the region or if it
was brought in from outside the region. These
increases would be short term and would not
be anticipated to change the socioeconomic
conditions in the area, including Mercer
County and Stanton, the town closest to the
park. Because no increase in income,
employment, or spending associated with this
project is anticipated in the long term, no
long-term socioeconomic impacts are
anticipated as a result of this project. Because
the impacts on socioeconomics would be
short term and not noticeable and nonexistent
in the long term, this topic has been dismissed
from further consideration.

Special-Status Species Not Expected to Be
Affected by Plan Actions. Federally listed
species with potential to occur in Mercer
County that have not been documented at the
park and are dismissed from further
evaluation in this plan include the pallid
sturgeon (Scaphirhynchus albus)
(endangered), piping plover (Charadrius
melodus) (endangered), whooping crane (Grus
americana) (endangered), and rufa red knot
(Calidris canutus rufa) (threatened). Sprague’s
pipit (Anthus spragueii), a former candidate
species (75 Federal Register 56028) was
previously included as a species that may
potentially occur in the park. However, on
April 5, 2016, the US Fish and Wildlife Service
determined that Sprague’s pipit was not
warranted for listing under the Endangered
Species Act (81 Federal Register 19527);
therefore, this species was not carried forward
for further analysis.

Soundscapes. In accordance with NPS
Management Policies 2006 and Director’s
Order 47: Sound Preservation and Noise
Management, an important part of the NPS
mission is to preserve natural soundscapes
associated with national park system units. A
soundscape is defined as the total ambient
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sound level of the park, including both natural
ambient sound and human-made sounds. The
current natural soundscape provides a quiet,
contemplative experience (NPS 2013).
Management actions taken to address threats
to archeological resources may result in
impacts on the soundscape during
construction or operation. However, these
impacts are anticipated to be temporary and
would cease following construction or
operations activities; therefore, this topic

was dismissed from further consideration in
this plan.

Climate Change

Climate change refers to any substantial
changes in average climatic conditions

(i.e., average temperature, precipitation, or
wind) or climatic variability (i.e., seasonality
or storm frequencies) lasting for an extended
period of time (decades or longer). Recent
reports by the US Climate Change Science
Program, the National Academy of Sciences,
and the United Nations Intergovernmental
Panel on Climate Change (IPCC 2007)
provide clear evidence that climate change is
occurring and will accelerate in the coming
decades. The effects of climate change on
national parks are beginning to emerge as
both science and impacts become clearer;
however, it is difficult to predict the full extent
of the changes that are expected under an
altered climate regime.

The purpose of this plan is to provide a
framework for proactive, sustainable
archeological resources management.
Included in this purpose is the desire to
identify archeological resource management
actions that anticipate and respond to the
effects of climate change and, as such, would
not have an appreciable effect on climate
change. However, because climate change has
the potential to alter resource conditions in
many different ways in the park, the impacts
of climate change on appropriate resources
are described in chapters 3 and 4.
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Many laws and policies guide management of
National Park Service units. These laws and
policies, as well as previous planning efforts
by the National Park Service, guided the
development of the plan and will provide a
framework for this plan to operate. The
compliance covered in this
plan/environmental impact statement is
summarized below. In addition, a more
detailed description of all relevant laws,
policies, and existing planning documents is
included in appendix A.

Actions identified in this plan to treat pocket
gophers and vegetation encroachment may be
implemented without further compliance
after this document is finalized, the public
notified, and the Record of Decision signed.
Actions to stabilize the riverbank that may
affect wetlands or that are regulated by the
Clean Water Act or actions to build a new
maintenance or museum storage facility on
park property will require additional
compliance. Additionally, if the potential
tools and environmental impacts described in
this plan change after the Record of Decision
is signed, additional NEPA review may be
required before the treatment can be
implemented.

In response to Executive Order 11990,
“Protection of Wetlands,” the National Park
Service issued Director’s Order 77-1: Wetland
Protection (NPS 2002b). Director’s Order 77-1
requires that the National Park Service avoid
adverse impacts on wetlands to the extent
practicable, minimize any impacts that could
not be avoided, and compensate for any
remaining unavoidable adverse impacts. Bank
stabilization techniques that may be
implemented along the Knife River could
affect wetlands associated with the riverbed
and banks. Before actions with the potential to
have adverse impacts on wetlands are taken,

a statement of findings for wetlands will

be completed.



State and federal laws, including the Clean
Water Act (section 40 and 404), the Rivers and
Harbors Act, and regulations associated with
the North Dakota Pollutant Discharge
Elimination System program and permit, will
guide construction activities to stabilize the
riverbank. According to North Dakota
Century Code (chapters 61-33) and the North
Dakota Administrative Code article 89-10, the
state engineer administers work within the
ordinary high water mark of navigable streams
or sovereign lands, and this work requires a
permit. North Dakota Century Code
(chapters 61-16) also regulates projects that
affect a floodway. The National Park Service
will comply with all required state and federal
permits and regulations prior to and during
construction activities.

The National Park Service consulted the
North Dakota state historic preservation
office, the MHA Nation tribal historic
preservation officer (THPO), and the
Advisory Council on Historic Preservation
(advisory council) to discuss actions outlined
in this plan that have the potential for adverse
impacts on historic properties or other sites
listed or eligible for listing in the national
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register. Based on the actions outlined in this
plan, measures to avoid and minimize effects,
and an agreed upon framework for
implementation actions, the National Park
Service has determined, in consultation with
the above groups, that no adverse effect on
historic properties would occur, pursuant to
36 CFR 800.5(b) as a result of this
plan/environmental impact statement.

Ongoing consultation under the National
Historic Preservation Act will be conducted
through the use of annual meetings,
correspondence, and phone calls between
parties to review future site-specific actions.
Roles and responsibilities of all parties are
defined in the 2008 Programmatic Agreement
between the National Conference of State
Historic Preservation Officers and the
advisory council (2008 Programmatic
Agreement) (NPS 2008b). Avoidance and
minimization measures defined in chapter 2
will be followed for all actions, where
applicable.
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INTRODUCTION AND OVERVIEW
OF THE ALTERNATIVES

The National Environmental Policy Act
requires federal agencies to evaluate and
consider a range of reasonable alternatives
that address the purpose of and need for
action. Alternatives under consideration must
include a “no-action” alternative in
accordance with Council on Environmental
Quality (CEQ) regulations (40 CFR 1502.14).
For this plan, the no-action alternative does
not mean taking no action at all. The
no-action alternative would be a continuation
of the actions currently being used to address
the defined need. The impacts of the
no-action alternative and the other action
alternatives are compared to show the
differences between alternatives. Concepts for
the action alternatives come from many
sources, including federal agencies, local
government officials, and the public.

The alternatives described in this chapter
were developed by an interdisciplinary
planning team that included subject matter
experts in archeology, biology, vegetation,
ecology, planning, hydrology, and hydraulics.
This chapter defines the no-action alternative
and the two action alternatives. Actions that
were considered but were not technically or
economically feasible, did not meet the
purpose of and need for the plan, created
unnecessary or excessive adverse impacts on
resources, and/or conflicted with the overall
management of the park or its resources were
dismissed from detailed analysis. These
alternative elements and reasons for dismissal
are discussed later in this chapter. The
chapter also includes a discussion of how the
alternatives meet the plan objectives and are
consistent with the purposes of the

National Environmental Policy Act. The
environmentally preferable alternative and the
National Park Service preferred alternative
are identified.
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ACTIONS COMMON TO ALL
ALTERNATIVES, INCLUDING
THE NO ACTION

The following sections describe the
components and specific measures that would
occur under all alternatives described in this
chapter. Implementation of actions included
in the plan is subject to funding availability
and park priorities.

Archeological Resources Management

The management of archeological resources
on NPS lands is mandated by law and policy.
NPS management policies are derived from a
suite of historic preservation, environmental,
and other laws, proclamations, executive
orders, and regulations. Archeological
resource management at the park would
continue in a manner consistent with these
legislative and regulatory provisions and with
implementing policies and procedures,
including the Secretary of the Interior’s
Standards and Guidelines for Archeology and
Historic Preservation (48 Federal Register
44716-740), NPS Management Policies 2006,
and Director’s Order 28a. In accordance with
these policies and procedures, archeological
resources would be managed in situ (i.e., in
their original place or position), unless the
removal of artifacts or physical disturbance is
justified by research, consultation,
interpretation, preservation, or protection
requirements. In the event of catastrophic
bank erosion, salvage activities and data
recovery would take place.

All alternatives (including the no action)
include the following archeological resources
management measures.
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The archeological site condition
assessment program and follow-up ranger
monitoring would continue as part of the
broader regional and national efforts to
assess and track overall archeological site
conditions. The archeological site
condition assessment program was
initiated in 2006 as an NPS-wide program
to record the condition of all
archeological sites. Annual site condition
assessments would be conducted, with
support from the Midwest Archeological
Center (MWAC), for select sites, including
the main villages and Elbee sites, at
intervals of between one and five years
depending on the site.

MWAC staff would continue to provide
advice on section 106 consultation and
Planning, Environment, and Public
Comment (PEPC) projects, enter projects
into the Project Management Information
System, coordinate research projects, and
act as an extension of park staff in an
advisory capacity. MWAC staff would also
continue to provide archeological
services, house collections on a temporary
basis until they are returned to the park or
to a designated storage facility, and
administer the Archeological Sites
Management Information System, and
geographic information systems (GIS)
databases for the park.

Park staff would continue to comply

with the standard operating procedure
for disposition of artifacts in situ
(appendix B). This procedure provides a
protocol for dealing with artifacts that are
found by park staff or visitors.

The park would continue to conduct
regular consultations with the MHA
Nation, including occasional assistance
with ongoing archeological efforts at

the park.

THPO/SHPO consultation would
continue, as needed, with both annual
updates and consultation on specific
actions occurring to meet the
requirements of sections 106 and 110.
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Site interpretation would continue in
accordance with the Knife River Indian
Villages Comprehensive Interpretive Plan
(scheduled for completion in 2017).

A parkwide Native American Graves
Protection and Repatriation Act
(NAGPRA) action plan for inadvertent
discoveries and project-specific plans for
the intentional archeological excavation of
human remains or NAGPRA items would
be completed and followed in the event
that human remains or NAGPRA items
are in jeopardy of damage, loss, or theft.
Intentional excavation of NAGPRA items
and human remains would only occur in
direct consultation and coordination

with the tribal historic preservation
officer / state historic preservation officer.
Public and private partnerships would be
sought to achieve management objectives,
find opportunities for information sharing
(e.g., host a research conference), and/or
enter into agreements with federal, state,
or local jurisdictions to further resource
protection.

Tribal Consultation and Coordination

All alternatives include the following
measures related to tribal consultation and
coordination.

Tribal monitoring assistance could occur
at the request of the tribe(s) for
archeological investigations or other
activities.

Park staff would seek to involve tribal
members in site prioritization, interpretive
programs, and ethnographic research.
Park staff would provide opportunities for
tribal events and involve tribal youth in
park programs.

The park would continue to consult with
tribes per Executive Order 13175,
“Consultation and Coordination with
Indian Tribal Governments,” and with the
Department of the Interior’s Tribal
Consultation Policy.



Interdisciplinary Scholarly Research

All alternatives include the following
measures related to interdisciplinary scholarly
research at the park.

= Archeological research would be
encouraged as part of the park’s mission.
All research projects would be required to
follow NPS policies and strive to limit the
disturbance necessary to collect the
information needed to address defined
research questions.

Pocket Gophers

Park staff would continue to comply with the
standard operating procedure for disposition
of artifacts in situ (appendix B) as it relates to
artifacts uncovered by pocket gopher activity.
This procedure provides a protocol for
dealing with artifacts that are found by park
staff or visitors. As stated in the standard
operating procedure, priority is always given
to leaving archeological items in situ (i.e., in
their original place). However, if park
management determines that unusual or rare
archeological items should be recovered,
cataloged, and stored in the museum
collections, these activities would be
completed in accordance with the standard
operating procedure and other applicable
NPS guidance and regulations.

Vegetation Management

All alternatives include the following
measures related to vegetation management in
conjunction with archeological resource
management activities.

» Nonnative vegetation management would
proceed as outlined under the existing
Northern Great Plains Exotic Plant
Management Plan (Exotic Plant
Management Plan) (NPS 2005) or other
sound ecological management practices.
Management would include chemical,
manual, biological, prescribed fire, and
mechanical methods.
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Actions Common to all Alternatives, Including
the No Action

= Northern Great Plains Inventory and
Monitoring staff would continue annual
monitoring of vegetation plots.

» The park would continue opportunistic
native prairie restoration in areas with low
and medium densities of archeological
resources as defined by the prescribed fire
program (NPS 2008c). The native prairie
restoration process typically includes
burning, chemical application, and,
reseeding. Current native prairie
establishment activities include precision
prairie restoration and reintroducing
forbs into the revegetated native prairie.

* Inaccordance with the Knife River Indian
Villages National Historic Site Fire
Management Plan (Fire Management Plan)
(NPS 2008c) and Vegetation Inventory
and Monitoring Program, study plots
would continue to be marked with either
buried rebar stakes or an alternative
method that would not affect the
identification and interpretation of
archeological resources.

Infrastructure

All alternatives include the following
measures related to infrastructure in the park.

» Relocation of trails in response to
riverbank erosion would continue as
needed. Trails would continue to be
mowed paths with no additional
treadwork.

» The replica earthlodge would continue to
be maintained as an interpretive exhibit.

= Maintenance of existing bank stabilization
structures to protect County Road 18
would continue. The park would
cooperate with state and county agencies
to develop an action plan dealing with
relocating roads in case of emergency and
for ensuring access to park areas and
private property.
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Museum Collection

The management of the museum collection at
the park would continue to comply with NPS
policies, including NPS Management Policies
2006, Director’s Order 24: NPS Museum
Collections Management (NPS 2008a), and
Director’s Order 28, and procedures set forth
in the NPS Museum Handbook (NPS 2015b)
and NPS-28: Cultural Resource Management
Guidelines. The following measures related to
management of the museum collection would
occur under all alternatives.

» A collection management plan and scope
of collection statement would be
maintained and updated as required. The
collection management plan would
provide the park with guidelines and
recommendations for improving
collection management at the park.

* Museum objects and specimens would be
cataloged and entered into the Interior
Collections Management System.

*= A museum collection condition
assessment would be completed. This plan
would build on the collection
management plan and identify collection
condition and treatment needs for the
museum collections.

= A checklist to ensure the facility meets
NPS standards would be reviewed and
updated annually. Currently the park is
meeting approximately 98% of NPS
standards. The primary deficiency listed in
the park’s Checklist for Preservation and
Protection of Museum Collections is
related to the basement storage.

* Anannual inventory of museum property
would be completed. A random sample
for the accession backlog and cataloged
collections and 100% inventory for
controlled property inventories would be
conducted.

= Aselection of objects, specimens, and
archives would be digitized and made
available to the public and researchers via
the web.

» Park staff would work with regional
museum representatives on project
management and funding requests.
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» The Museum Collections Emergency
Operation Plan (update scheduled for
completion in 2017) would continue to be
followed and updated as necessary.

= The collections would continue to be
made available for interpretation, tribal
needs or requests, and research activities.

= The park would continue to respond to
collection research requests. Collection
access requests would be reviewed and
granted when appropriate.

= The museum collections would be
protected from potential water intrusions.

= Implementation of integrated pest
management in the museum collections
facility would continue.

ALTERNATIVE 1: NO ACTION

Under the no-action alternative, management
of archeological resources at the park would
continue as currently implemented.
Management would respond to archeological
resource threats but without the benefit of site
prioritization and a proactive adaptive
management framework. Under the no-action
alternative, existing park infrastructure would
remain in place. Specific ongoing components
of the no-action alternative, in addition to
those described previously in the “Actions
Common to All Alternatives, Including the No
Action” section, include the following.

Riverbank Erosion Management

The no-action alternative includes the
following measures related to ongoing
riverbank erosion at the park.

= Future stabilization projects would be
implemented as independent projects in
response to emergency events rather than
as part of a comprehensive archeological
resources management plan.

= Existing bank stabilization maintenance
and repair would continue as needed.
Most stabilization maintenance would be
reactive and performed as an emergency
response activity (e.g., riprap was added to
the stabilization at the Sakakawea site in
2003, and in 2009, the stabilization at



Taylor Bluff Village was rebuilt and
extended following the failure of materials
during a flood event).

» Emergency response protocols for Knife
River flood stages would be coordinated
with Mercer County and the State of
North Dakota.

» Datarecovery would be performed to
reduce the loss of archeological materials
from riverbank erosion depending on staff
and funding availability. Data recovery
would include damage assessments,
geophysical data collection, excavation,
and mapping. These activities would be
performed in reaction to impending loss
of archeological material from riverbank
erosion.

Pocket Gophers

The no-action alternative includes the
following measures related to ongoing pocket
gopher activity at the park.

= Lethal gopher trapping would continue as
currently implemented. Trapping is
performed annually in May, June, and/or
July. The park would maintain trapping
records.

= Pocket gopher activity would be
documented in all archeological site
condition assessments; however, no
formal monitoring of pocket gopher
activity would occur.

Vegetation Management

The no-action alternative includes the
following measures related to ongoing
vegetation encroachment on archeological
sites at the park.

= Prescribed fire would be used as a
vegetation management tool except for on
the three main village sites (Big Hidatsa,
Sakakawea, and Lower Hidatsa) in
accordance with the Fire Management
Plan (NPS 2008c).
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Elements Common to All
Action Alternatives

= Existing and new exotic plant infestations
would continue to be treated using
mechanical, chemical, biological, and fire
treatments in accordance with the Exotic
Plant Management Plan (NPS 2005).

* Mowing with a riding mower would
continue on the Big Hidatsa, Sakakawea,
and Lower Hidatsa sites.

Infrastructure

The no-action alternative includes the
following measures related to infrastructure in
the park.

=  Museum collections storage would
continue to be housed in the basement of
the visitor center.

» The existing maintenance facility would
be maintained at its present location near
the Big Hidatsa site.

= Repairs and rehabilitation of existing park
facilities and associated activities would
continue at current levels and locations.

= Repairs to the existing visitor center to
address water infiltration issues would
occur.

» The existing visitor center would be
maintained.

ELEMENTS COMMON TO ALL
ACTION ALTERNATIVES

Archeological resources management at the
park would be carried out in a manner
consistent with the guiding principles
described in chapter 1. Implementing the plan
in an adaptive management framework would
be common to all action alternatives. The
following sections describe the proposed
adaptive management framework. Adaptive
management would be used to address
riverbank erosion, gopher control, and woody
vegetation encroachment.
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Adaptive Management Framework

Management of archeological resources at the
park would be conducted in an adaptive
management framework. Adaptive
management is based on the assumption that
current scientific knowledge is incomplete
and a level of uncertainty exists. In 2007, the
Department of the Interior released its
Adaptive Management Technical Guide
(updated in 2009), defining the term and
providing a clear process for building adaptive
management processes into natural resource
management (Williams et al. 2007, 2009). In
2008, the Department of the Interior codified
the definition in regulation stating that
adaptive management is “a system of
management practices based on clearly
identified outcomes and monitoring to
determine whether management actions are

meeting desired outcomes; and, if not,
facilitating management changes that will best
ensure that outcomes are met or re-evaluated”
(43 CFR 46.30). The regulation also directs
agencies of the Department of the Interior to
use adaptive management (43 CFR 46.145).

Adaptive management is based on
the assumption that current
scientific knowledge is incomplete
and a level of uncertainty exists.

Adaptive management is a continuing iterative
process where (1) a problem is assessed,

(2) potential management actions are
designed and implemented, (3) those actions
and resource responses are monitored over
time, (4) data are evaluated, and (5) actions are
adjusted if necessary to better achieve desired
management outcomes (figure 2-1).

Assess problem

SOURCE: Williams et al. 2009

FIGURE 2-1. THE ADAPTIVE MANAGEMENT PROCESS
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Assess Problem. The problems affecting
archeological resources in the park are
described in chapter 1. However, because the
risks posed by the identified resource threats
vary by archeological, a more detailed
assessment of the resource problem at the
scale of individual archeological sites was
warranted. As a result, park management
developed a process to prioritize
archeological sites based on importance and
level of risk to inform management decisions.
This site prioritization tool is necessary
because the majority of archeological sites in
the park are affected by one or more resource
threats, and limitations in resources, primarily
annual funding and staffing, preclude the park
from addressing all threats at all sites when
initially implementing the plan. The site
prioritization tool helps inform management
decisions in the face of limited park
management resources, including funding
and staffing.

Sites determined not eligible for listing in the
national register were excluded from the
prioritization process. The existing condition
of all remaining archeological sites was
assessed based on the criteria presented in
table 2-1. Table 2-2 describes each of the
criteria. Because of the sensitivity of
information related to the archeological sites
at the park, only the criteria and their
associated category definitions are presented.

Elements Common to All
Action Alternatives

As shown in table 2-1, importance and risk
criteria are scored with 3, 2, 1, or 0 points,
with the larger point totals equating to a
greater importance or risk. The tribal area of
concern criterion is categorized as “Yes” or
“No,” with a scoring of 3 and 0 points,
respectively. Risk criteria are divided into
three tiers to reflect the difference in
perceived level of impact associated with each
risk criterion. The points for tier 3 risk criteria
are weighted by a factor of 2, tier 2 criteria are
weighted by a factor of 1, and tier 1 criteria are
weighted by a factor of 0.5. The total points
for all criteria are tallied for each site and
represent a total site prioritization score. A
conceptual example of the scoring process is
presented in table 2-3. The combined site
prioritization table detailing risk and
importance factors for resources at the park is
presented in table 2-4.

In addition, a long-term strategy to guide
future research activities at the park would be
developed. This strategy would outline a focus
on how the culture, agriculture, economy, and
lifestyle of Northern Plains tribes developed.
It would account for the application of
current research techniques and innovative
methods (e.g., geophysical technologies).
Knowledge gaps would be identified and
addressed. This strategy would help to guide
and assess potential future archeological
resource conflicts.

TABLE 2-1. ARCHEOLOGICAL SITE PRIORITIZATION CRITERIA AND DEFINITIONS

Tribal Criteria

Yes (3 points)

Undetermined (0 Points)

Areas of traditional interest Site has been particularly noted by the

tribes.

Site has not been particularly noted
by the tribes and is not known to

include human remains or have the
potential to include human remains.
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TABLE 2-1 . ARCHEOLOGICAL SITE PRIORITIZATION CRITERIA AND DEFINITIONS (CONTINUED)

Importance Criteria

3 Points

2 Points

Not Applicable
(0 Points)

National historic Yes, the site is NA NA No, the site is
landmark site designated as a not designated
national historic as a national
landmark site. historic landmark
site.
Relationship to park purpose | The site is directly The site is related Sites are Sites are historic,
and significance related to the park | to the park indirectly post-homestead

purpose and
significance
(i.e., village sites,
cemeteries, trails,

purpose and
significance but is
not considered
central to the

associated with
park purpose
and
significance.

era, or sites
determined not
eligible for listing
in the national

and other park’s story. These sites lack | register.
associated cultural
features). significance or
provide minimal
data to inform
on a specific
time or activity.
Tier 3 Criteria (weight by
factor of 2)
Proximity to Knife River 0-150 feet 151-300 feet 301-450 feet > 450 feet
active erosion areas
(unstabilized)
Proximity to Knife River 0-100 feet 101-200 feet 201-300 feet > 300 feet
active erosion areas
(stabilized)
Tier 2 Criteria (weight by
factor of 1)
Proximity to Knife and 0-30 feet 31-50 feet 51-200 feet > 200 feet
Missouri Rivers (exclusive of
active erosion areas)
Presence of woody Woody vegetation | NA NA No woody
vegetation encroachment encroachment is vegetation
present on the site. encroachment is
present on the
site.
Pocket gopher activity Pocket gopher NA NA Pocket gopher

activity is present
on the site.

activity is not
present on the
site.
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Elements Common to All

Action Alternatives

TABLE 2-1 . ARCHEOLOGICAL SITE PRIORITIZATION CRITERIA AND DEFINITIONS (CONTINUED)

3 Points

2 Points

1 Point

Not Applicable
(0 Points)

Importance Criteria

Tier 1 Criteria (weight by
factor of 0.5)

Contains highly erodible soil | Soils have 0.32+ NA NA Soils do not meet
types erosion factor and the definition
4% or greater under the high
slope. category
Proximity to road right-of- Site is within the Site falls within 50 | NA Site is more than
way corridor road right-of-way feet of the road 50 feet from
corridor. right-of-way road right-of-
corridor. way corridor.
Visitor exposure (visitor Site is within 5 feet | NA NA Site is more than
center, trail, or parking lot of the visitor 5 feet from the
within 5 feet of site) center, a trail, or a visitor center, a
parking lot. trail, or a parking
lot.
Proximity to maintenance Site is within 20 NA NA Site is more than
facility feet from the 20 feet from the
maintenance maintenance
facility. facility.
Mowing on-site Mowing occurson | NA NA Mowing does

the site.

not occur on the
site.

TABLE 2-2. ARCHEOLOGICAL SITE PRIORITIZATION CRITERIA DESCRIPTIONS

Prioritization Criteria

Tribal area of concern

Description

Identifies whether a site has been particularly noted by the tribes.

National historic landmark

Identifies whether a site is designated as a national historic landmark.

Relationship to park purpose
and significance

Categorizes the relationship a site has with the park purpose and significance.

Proximity to Knife River active
erosion areas (unstabilized)

Measures the distance from the riverbank of an unstabilized active erosion
area out to defined thresholds. The unstabilized active erosion areas are those
river bends that are known to be actively eroding and are currently not
stabilized. The river bends considered to be unstabilized active erosion areas
include Loop Bend, Elbee Bend, Noname Bend, and Unnamed Bend.

Proximity to Knife River active
erosion areas (stabilized)

Measures the distance from the riverbank of a stabilized active erosion area
out to defined thresholds. The stabilized active erosion areas are those river
bends that are known to be actively eroding and are currently stabilized. The
river bend considered to be a stabilized active erosion area is Taylor Bend.

Proximity to Knife and Missouri
Rivers

Measures the distance from the Knife and Missouri River banks out to defined
thresholds where impacts on sites occur because of the proximity to the rivers.
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TABLE 2-2. ARCHEOLOGICAL SITE PRIORITIZATION CRITERIA DESCRIPTIONS (CONTINUED)

Prioritization Criteria

Presence of woody vegetation
encroachment

Description

Measures the presence or absence of woody vegetation encroachment on the
archeological sites.

Pocket gopher activity

Documents the presence or absence of pocket gopher activity on the
archeological sites.

Contains highly erodible soil
types

Measures the presence or absence of highly erodible soil on the archeological
sites.

Proximity to road right-of-way

Measures the distance from the road right-of-way out to defined thresholds
where impacts on sites may occur because of proximity to roadways.

Visitor exposure (visitor center,
trail, or parking lot within)

Measures the distance from physical features associated with visitor exposure
such as the visitor center, trails, and parking lots.

Proximity to maintenance
facility

Measures the distance from the maintenance facility out to a defined
threshold where impacts to sites occur because of proximity to the
maintenance facility.

Mowing on-site

Identifies if a site is currently being mowed or not.

TABLE 2-3. CONCEPTUAL EXAMPLE OF SITE PRIORITIZATION SCORING PROCESS

Prioritization Criteria Site A Site B Site C Site D

Tribal area of concern 3 3 3 3
National historic landmark 3 0 0 0
Relationship to park purpose and significance 3 3 3 3
Proximity to Knife River active erosion areas (unstabilized) 0 6 6 0
Proximity to Knife River active erosion areas (stabilized) 6 0 0 0
Proximity to Knife and Missouri Rivers (exclusive of active 3 3 3 0
erosion areas)

Woody vegetation encroachment 2 1 2 3
Pocket gopher activity 3 3 3 3
Contains highly erodible soil types 1.5 1.5 0 1.5
Proximity to road right-of-way 1.5 1.5 1.5 0
Visitor exposure 0 1.5 0 1.5
Proximity to maintenance facility 1.5 0 0 1.5
Mowing on-site 1.5 0 0 1.5
Total Prioritization Score 29 23.5 21.5 18

Note:

Sites are included for illustrative purposes only and do not correspond to real sites.
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Elements Common to All
Action Alternatives

TABLE 2-4. COMBINED SITE RISK AND SITE IMPORTANCE INTO SITE PRIORITIZATION FOR KNIFE RIVER INDIAN VILLAGES
CULTURAL RESOURCES

Total Total
Resource Total Risk Value Importance Prioritization
\ET [ Common Name by Site Value by Site Value
32ME00012 Big Hidatsa Village 21 15 36
32ME00408 Elbee 25 11 36
32MEQ0010 Lower Hidatsa Village 20 15 35
32ME00496 Ramble 20 15 35
32MEQ0011 Sakakawea Village 19 15 34
32MEQ0493 Sakakawea Cemetery 19 15 34
32ME00366 Taylor Bluff 20 13 33
32ME00473 NaxpikE 18 15 33
32ME00497 Selca 18 15 33
32ME00409 Scovill 17 15 32
32ME00481 Hidatsa Trail Cemetery 17 15 32
32ME00491 Sakakawea Southwest 19 13 32
32MEQ0499 Lower Hidatsa West 19 13 32
32ME00411 Lobodi 16 15 31
32ME00498 Smaul 16 15 31
32MEQ0412 Hotrok 19 11 30
32ME00477 Hidatsa High Bench Cemetery 15 15 30
32MEQ0478 Hidatsa Hilltop Cemetery 15 15 30
32MEQ0479 Hidatsa Long Ridge Cemetery 15 15 30
32MEQ0480 Hidatsa Low Bench Cemetery 15 15 30
32ME00104 Stanton Mound Group 18 11 29
32ME00787 Baker Cemetery 14 15 29
32MEQ0008 Amahami Village 15 13 28
32ME01421 NA 17 11 28
32ME00311 Black Owl 20 7 27
32ME00312 Madman's Bluff 20 7 27
32ME00488 Lower Hidatsa South 18 9 27
32ME00407 Poly 17 9 26
32ME00414 Hump 17 9 26
32ME00490 Lower Hidatsa North 17 9 26
32ME00415 Youess 16 9 25
32ME00466 Karishta 20 5 25
32MEQ0487 Lower Hidatsa East 16 9 25
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TABLE 2-4. COMBINED SITE RISK AND SITE IMPORTANCE INTO SITE PRIORITIZATION (CONTINUED)

Total Total
Resource Total Risk Value Importance Prioritization
Common Name Value by Site
32ME00492 Soni 18 7 25
32ME00298 NA 15 9 24
32MEQ0413 Forkorner 17 7 24
32ME00489 Nash 17 7 24
32MEQ0383 Running Deer 15 9 24
32MEQ0495 Sakakawea Trail Complex 17 7 24
32ME00009 Buchfink 14 9 23
32ME00299 NA 16 7 23
32ME00310 Bihohka 16 7 23
32ME00410 YCC 18 5 23
32ME00474 Rokhohl 16 7 23
32ME00494 Sakahami Trail 16 7 23
32ME00416 Elder 17 5 22
32ME01422 NA 17 5 22
32ME00464 Yellow Bear 16 5 21
32MEQ0471 Hadu Kexu 16 5 21
32ME01423 NA 16 5 21
32ME00465 Metsiroku 15 5 20
32MEQ0467 Hadu Nowassa 13 7 20
32ME00468 Hadu Duupa 15 5 20
32ME01420 NA 15 5 20
32ME00475 Bedi Ari 13 7 20
32ME00476 Scattered Board 13 7 20
32ME00417 NA 12 7 19
32ME00482 Grannis School Place 14 5 19
32ME00485 Old Corral 14 5 19
32ME00470 Hadu Topa 13 5 18
32ME00472 SGB 13 5 18
32ME00486 Rusted Stove 13 5 18
32ME00348 NA 11 5 16
32ME00469 Hadu Hawi 11 5 16
32ME00483 Fowler Farmstead 11 5 16
32MEQ0484 Hidatsa Northern Trail Complex 11 5 16
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Design and Implement. Decision making in
adaptive management involves the selection of
an appropriate management action at a point
in time, based on the status of the resources
being managed (Williams et al. 2009). The
resource threats at the park differ by
archeological site. As a result, no single action
or set of actions would universally address
resource problems. In addition, the
applicability of an adaptive management
framework to the varied threats facing the
archeological resources differs. For example,
uncertainty exists around the most effective
action or combination of actions that would
control pocket gopher populations to an
acceptable level. Although the set of
management actions that could be
implemented to control pocket gopher
populations is known, the most effective
action or combination of actions to achieve
the park’s desired conditions requires learning
in an adaptive management framework

(i.e., implementation, monitoring, and
assessment). Similarly, actions addressing
riverbank erosion and vegetation
encroachment are also appropriate for
implementation through adaptive
management.

Other management actions considered in this
plan are not conducive to adaptive
management but require a decision between
alternatives by park management. These
include actions surrounding infrastructure
such as whether or not to relocate the
maintenance facility or museum collections
storage. Alternatives addressing these
management actions are presented later in this
chapter.

Decision making in adaptive management
involves the selection of an appropriate
management action at a point in time, based
on the status of the resources being managed.

The set of management actions that the park
would potentially implement to address
riverbank erosion, pocket gopher activity, and
vegetation encroachment have been identified
and are discussed in the following sections.
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Elements Common to All
Action Alternatives

Models play an important role in adaptive
management. The term “model” means a
plausible representation of a dynamic natural
resource system (Williams et al. 2009). In the
context of this plan, that definition is
expanded to included how the dynamic
natural resource system in the park interacts
with archeological resources. Models can be
as informal as a verbal description of system
dynamics (e.g., a simple description of bank
erosion being negatively influenced by ice
scour) or as formal as a detailed mathematical
expression of change (e.g., a population model
of pocket gophers that includes density-
dependence, age structure, and reproductive
rates). An adaptive management plan is not
restricted to any particular kind of model, and
in the case of this plan, a variety of model
types would likely be used throughout
implementation. Models used in the adaptive
management process should characterize
system behaviors and responses to
management actions (Williams et al. 2009).
Monitoring efforts can then validate or
invalidate the hypotheses on which the
models are based.

Riverbank erosion management actions —
Numerous bank stabilization techniques
could be considered to address Knife River
bank erosion. The most appropriate and
effective techniques depend on a variety of
factors determined by the hydrologic and
hydraulic conditions at the point of interest.
The primary factor determining the feasibility
of a bank stabilization technique is shear
stress. Shear stress is the stress acting parallel
to a surface, in this case, the stress caused by
the flow of water on the riverbank. The lower
the allowable shear stress of the bank
stabilization technique, the more likely the
technique would be washed out or fail if high
velocities and flow occur. The resistance of
the bank stabilization techniques to
freeze/thaw cycles and scour from river ice is
also critical because the Knife River
experiences heavy ice flow. The Knife River is
also characterized by nearly vertical cutbanks.
As aresult, the angle of repose is an important
consideration when selecting a bank
stabilization technique. Angle of repose refers
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to the steepest angle at which a riverbank is
stable. If the stabilization technique can
handle a steeper angle of repose (i.e., if it still
is a soil stabilization technique and not a
structure), the banks require less grading
because the soils can be maintained at steeper
slopes. This is also important because any
bank grading could potentially impact
archeological resources in the riverbank.

Table 2-5 summarizes some of the techniques
(e.g., soil bioengineering, bank armoring, flow
diversion, energy reduction, geotechnical
slope stabilization, and channel widening) that
could be implemented to address Knife River
bank erosion. An assessment of site-specific
shear stress would be required as part of the
design and implementation of a bank
stabilization project. Any bank stabilization
project would typically incorporate multiple
techniques from table 2-5. Stabilization
techniques that work well in combination

are identified.

Soil bioengineering is often considered a “soft
fix;” however, bioengineering frequently is
used in combination with hard structures to
protect the toe of the bank from undercutting
and the flanks (end of the treatment) from
eroding (Fischenich and Allen 2000). While
hard protection is considered a more
traditional or conventional means of
stabilization, the use of vegetation predates
the use of most conventional hard materials.
Soil bioengineering techniques typically
incorporate rock or stone to protect the toe
zone. Vegetation applications (e.g., willows
or brush mattressing, as seen in figure 2-2)

are used in the upper bank zones to

support stabilization.
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SOURCE: NRCS

FIGURE 2-2. STREAMBANK SOIL BIOENGINEERING
TECHNICAL TRAINING COURSE AT THE ADOBE RANCH,
Mono CounTty, CA, NOVEMBER 2007

Fischenich and Allen (2000) group
conventional (hard structure) solutions into
four broad categories:

» structures whose primary function is to
prevent erosion by armoring the eroding
bank

= structures that prevent erosion by
deflecting the current away from the bank

* methods that reduce the erosive capability
in the channel

» geotechnical methods of slope
stabilization
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TABLE 2-5. POTENTIAL TECHNIQUES TO ADDRESS RIVERBANK EROSION

Survives Resistance to
Fluctuating Freeze/ Grading/
Stabilization Water Thaw Cycle Angle of
Stabilization Efficacy Technique Life Levels and Ice Repose Allowable Other Alternatives that Work
Techniques Cost® Timeline Span Aesthetics® Y/N Debris Needed* Shear Stress Technique Description Long-Term Maintenance Other Considerations Well in Conjunction
Live stakes $ Long term Long term + N Low 2 Low- Live hardwood material of Requires ongoing Bank slopes should be Brush mattresses, joint plantings,
moderate woody species is cut to maintenance/ replacement. | moderate to shallow for success | branch packing, live fascines, root
specified lengths depending on rate of stakes. wad, tree revetment, coconut fiber
soil and site conditions. rolls, geotextile fabric
Live fascines $ Short term Long term + N Low 1 Moderate Live hardwood material is made | Requires ongoing Not recommended below Brush mattresses, joint plantings,
into sausage-like bundles tied maintenance/ replacement. | ordinary high water. branch packing, brush layering, live
together. Length and diameter stakes, root wad, tree revetment,
of a fascine depends on usage. coconut fiber rolls, geotextile fabric
Brush layering $ Long term Long term + N Low 1 Moderate Live hardwood material is laid in | Requires ongoing Does not work on outside Brush mattresses, joint plantings,
a crisscross fashion in a gently maintenance/ replacement. | bends. Not recommended branch packing, live stakes, live
sloped soil bench. The soil below ordinary high water. fascines, root wad, tree revetment,
bench is usually part of coconut fiber rolls, geotextile fabric
successive lifts of soil.
Branch $ Long term Long term + N Low 1 Moderate Alternating layers of live Requires ongoing Will not prevent future stream Live stakes, brush mattresses, brush
packing cuttings and soil are used to fill | maintenance/ replacement. | migration. Not recommended layering, joint plantings, live
localized slumps or gullies. The below ordinary high water. fascines, live stakes, root wad, tree
branches protrude beyond the revetment, coconut fiber rolls,
face of the bank. The live geotextile fabric
cuttings reinforce the soil.
Vegetated $$ Immediate Long term + N Moderate 1 High Soil wall is placed on a bank or Requires ongoing Can be placed below ordinary
geogrids shore, made up of successive maintenance/ replacement. | high water.
soil lifts that are separated by
and wrapped in a synthetic
fabric, with branch cuttings
placed between each layer.
Geogrids are fixed together
with stakes or rebar and then
covered with vegetation.
Live cribwall $$ Immediate Long term + N High 3 High Live hardwood material is Requires ongoing More effective on outside Live stakes, geotextile fabric
molded into a hollow, boxlike maintenance/ replacement. | bends. Limited height allowed
structure of interlocking logs for structure.
and timbers. The structure is
filled with rock, soil, and live
cuttings or rooted plants. The
live cuttings or rooted plants are
intended to develop roots and
top growth and take over some
or all of the structural functions
of the logs.
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TABLE 2-5. POTENTIAL TECHNIQUES TO ADDRESS RIVERBANK EROSION (CONTINUED)

Resistance
Survives to
Fluctuating Freeze/

Grading/

Stabilization Water Thaw Cycle = Angle of | Allowable

Stabilization Efficacy Technique Levels and Ice Repose Shear Other Alternatives that Work
Techniques Timeline Life Span Aesthetics® Y/N Debris Needed* Stress Technique Description Long-Term Maintenance Other Considerations Well in Conjunction

Joint planting $ Long term Long term Low 2 Low Cuttings of live, woody plant Requires ongoing Can be used to disguise riprap. Live stakes, live fascines, brush
material are inserted between maintenance/ replacement. layering, branch packing, brush
the joints or voids of riprap and mattress, live posts, tree revetment,
into the ground below the rock. rood wad, geotextile fabric

Brush mattress $$ Immediate Long term Low 2 Low- Live hardwood material is laid in | Requires ongoing Not recommended below A brush mattress incorporates live

moderate | a crisscross fashion and staked maintenance/ replacement. | ordinary high water. stakes, live fascines, and branch
down on a slope in combination cuttings to create one
with live stakes and live comprehensive protective cover over
fascines. Soil is placed over and a stream bank.
tamped in and around the
stems.

Live post $ Long term Long term Moderate 2 Low- Dormant stems, branches, or Requires ongoing Bank slopes should be moderate | Live stakes, tree revetment, root

moderate | trunks of live, woody plant maintenance/ replacement. | to shallow for success rate of wad, coconut fiber rolls, riprap,
material are inserted into the stakes. geotextile fabric
ground to grow.

Tree $ Immediate Short term Low 0 Low Non-sprouting trees are Requires ongoing Not recommended for heavy ice | Live stakes, live fascines, brush

revetment installed along the toe of a maintenance/ replacement. | flows. Not recommended for layering, branch packing, joint
stream bank to slow stream banks taller than 12 feet. planting
velocity and promote sediment Provides toe protection only.
deposition.

Root wad $ Immediate Short term Low 0 Moderate | Use of locally available logs and | Requires ongoing Should be used in combination Live stakes, live fascines, brush
root fans to add physical habitat | maintenance/ replacement. | with other techniques. Provides | layering, joint planting, brush
to streams in the form of toe protection only. Not used mattress, live posts
coarse, woody debris and deep for high banks.
scour pockets.

Dormant post- $ Long term Long term Low 2 Moderate | Large cuttings of live, woody Requires ongoing Water level is a concern because | Live stakes, live fascines, brush

plantings plant material are inserted into maintenance/ replacement. | the ends of the plantings need layering, branch packing, joint
the ground. Typically, these to have access to the water. planting, brush mattress
cuttings are 5 to 20 feet long
and have diameters ranging
from 2 to 8 inches.

Riprap and $$ Immediate Long term Moderate 2 Moderate | Loose stone are used to form a Requires minimal Overtopping and scour are Live posts, geotextile fabric

riprap with foundation for a breakwater to | maintenance/upkeep. important design considerations

embedded toe prevent soil erosion. that may be exacerbated.

Soil covered $3 Immediate Long term Moderate 2 Moderate | Riprap is supplemented with soil | Requires minimal Maintenance earthwork may be | Live posts, geotextile fabric

riprap and vegetation on the upper maintenance/upkeep. required to maintain aesthetic
portion of the slope. appearance.

Articulated $39% Immediate Long term Moderate 2 Moderate | Concrete blocks are placed Requires minimal Geotextile fabric

blocks along the river edge held maintenance/upkeep.
together by steel rods or cables
used to protect soil from water
contact and erosion.
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TABLE 2-5. POTENTIAL TECHNIQUES TO ADDRESS RIVERBANK EROSION (CONTINUED)

Resistance
Survives to
Fluctuating Freeze/ Grading/
Stabilization Water Thaw Angle of Allowable
Stabilization Efficacy Technique Levels Cycle and Repose Shear Other Alternatives that Work Well
Techniques Cost® Timeline Life Span Aesthetics® Y/N Ice Debris Needed* Stress Technique Description Long-Term Maintenance Other Considerations in Conjunction
Geogrid $ Immediate Long term - Y Moderate 1 High Soil wall is placed on a bank or May require occasional Prone to failure from debris and Live stakes, joint planting
shore, made up of successive soil | repair. ice. Typically not used as a sole
lifts that are separated by and restoration technique.
wrapped in a synthetic fabric,
with branch cuttings being place
between each layer. Geogrids
are fixed together with the use
of stakes or rebar.
Geotextile $ Immediate Long term + Y Low 0 Low Permeable fabrics typically made | May require occasional Prone to failure from debris and Live stakes, live fascines, brush
fabrics from polypropylene or polyester | repair. ice. Typically not used as a sole layering, brush mattress, joint planting,
are used to separate, filter, restoration technique. riprap, soil covered riprap
reinforce, protect, or drain soils.
Hard points $$ Long term Long term Depends on Y High 2 Moderate | A structure extending from the May require occasional Fluctuating water levels can
and jetties type riverbank out into the riverbed is | modification based on affect effectiveness. Streambed
used to protect banks from channel conditions. stabilization technique, not for
erosion. Typically these stream banks.
structures are made of concrete
or rock.
Cribs $ Long term Short term Depends on Y Low 0 Low Timbers molded into the form of | May require occasional Fluctuating water levels can Live stakes, joint planting, geotextile
type a crib in conjunction with modification based on affect effectiveness. Can cause fabric
vegetative covering and rock and | channel conditions. further bank erosion.
fill soil are placed between the
bank and river.
Dikes $$ Long term Long term Depends on Y High 0 Moderate | A structure extending from the May require occasional Fluctuating water levels can Live stakes, joint plantings, dormant
type riverbank out into the riverbed is | modification based on affect effectiveness. Major post plantings, riprap, soil covered
used to protect banks from channel conditions. reconstruction of banks that can riprap, geotextile fabric
erosion. Typically these require further bank stabilizations
structures are made of concrete techniques.
or rock.
Vanes $$ Long term Long term Depends on Y Moderate 0 Moderate | Vanes act to guide the flow May require occasional Fluctuating water levels can Live stakes, joint planting
type away from bank, to reduce bank | modification based on affect effectiveness.
erosion, promote local channel conditions.
sedimentation, and encourage
vegetation growth.
Channel $$ Long term Long term Depends on Y High 2 High Blocks are used to create a lining | May require occasional Fluctuating water levels can Riprap should be used on the
blocks type on riverbanks to protect soils modification based on affect effectiveness. Ineffective downstream side to prevent scour.
and guide water flow. channel conditions. on large streams with large side
channels.
Grading $ Immediate Short term + N High 3 Low Earth is moved to create a level May require occasional Should be used in combination Live stakes, live fascines, brush
base or a specified slope. modification based on with other techniques. Grading is | layering, brush mattress, joint planting,
channel conditions. typically involved in most tree revetments, root wad, riprap,
stabilization techniques. geotextile fabric
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TABLE 2-5. POTENTIAL TECHNIQUES TO ADDRESS RIVERBANK EROSION (CONTINUED)

Elements Common to All
Action Alternatives

Resistance
Survives to
Fluctuating Freeze/ Grading/
Stabilization Water Thaw Angle of Allowable
Stabilization Efficacy Technique Levels Cycle and Repose Shear Other Alternatives that Work Well
Techniques Cost® Timeline Life Span Aesthetics® Y/N Ice Debris Needed* Stress Technique Description Long-Term Maintenance Other Considerations in Conjunction
Grade control $$% Short term Long term - Y Moderate 2 Moderate | An earthen, wooden, concrete, Requires minimal
structures or other structure is used to maintenance/upkeep.
prevent gully development and
bed erosion. Typically built to
pass water to a lower elevation
while controlling the energy and
velocity of the water as it passes
over.
Geogrids and $ Immediate Long term + Y High 1 Moderate | A soil wall is placed on a bank in | May require occasional Prone to failure from debris and
geotextiles conjunction with permeable repair. ice.
fabrics used to separate, filter,
reinforce, protect, or drain soils
and slopes.
Retaining $$% Immediate Long term Depends on Y High 0 High A structure is placed to hold Requires minimal
walls type back material (soil), preventing maintenance/upkeep.
soil from sliding or eroding
away.
Drains $$ Short term Depends on Y Moderate 1 Low- Drains are placed on slopes to Requires ongoing Should be used on unstable Riprap, geotextile fabric, bank
type moderate | remove excess runoff or maintenance/ replacement. | slopes and in combination with armoring techniques
stormwater from slopes. other technigues. Unlikely to be
successful in the long term. Used
for stormwater drainage on
slopes over bank stabilization
technique.
Channel $$% Immediate Long term + Y Moderate 2 Moderate- | Existing channels are widened to | Requires minimal May not resolve issue of eroding Live stakes, live fascines, brush
widening high protect banks from high flow maintenance/upkeep. banks. Ice jams could occur layering, brush mattress, branch
runoffs. because of lowered velocity with | packing, joint planting, live cribwall,
channel expansion. Major live post, tree revetment, riprap,
engineering design required to geogrids, vanes, channel blocks,
resolve all issues. grading, retaining walls, high flow
diversion channels
High flow $$% Immediate Long term + Y Moderate 2 Moderate- | Structures and measures are May require occasional ice | Ice and debris jams are likely to Live stakes, live fascines, brush
diversion high used that intercept high flow jam or log jam clearing. be reoccurring. Major layering, brush mattress, branch
channels runoff upstream of desired bank engineering design required to packing, joint planting, live cribwall,
stabilization areas, then ensure stability. live post, tree revetment, riprap,
transport the water around or geogrids, vanes, channel blocks,
through the area, discharging it grading, retaining walls, channel
downstream. widening

$ = Low cost; $$ = moderate cost; $$$ = high cost

+ = positive aesthetic features; - = negative aesthetic features
0 = No grading / angle of repose is not significant; 1 = minor grading needed / high angle of repose acceptable; 2 = major grading needed / low angle of repose necessary; 3 = major grading needed for structure but angle of repose not applicable or significant”
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Armoring includes the placement of a
protective covering, usually consisting of
stone, over part or all of the stream bank. The
riparian area may need to be disrupted for
construction. An example of the use of riprap
along ariver edge is noted in figure 2-3.

SOURCE: FEMA
FIGURE 2-3. RIPRAP ALONG A RIVER'S EDGE

Flow deflection techniques are based on the
principle that, by redirecting higher velocity
flows away from the bank, erosion can be
reduced or eliminated in areas between
structures. Deflective structures are
constructed approximately perpendicular to
the flow, reducing the effective width of the
river (Fischenich and Allen 2000). This
technique usually costs less than continuous
bank armoring.

Energy reduction methods function by
reducing the ability of the river to erode bed
and bank material. Slope-stabilization
techniques typically involve large-scale
modification to the bank such as laying back
or grading the bank to achieve a necessary
angle of repose. This can disturb the riparian
environment and may affect aesthetics and
recreation (Fischenich and Allen 2000).
Figure 2-4 shows an example of a vane being
used at North Fish Creek, Wisconsin.

Channel reconfiguration actions could also
improve flow conveyance and alleviate high
flows at active erosion areas. Examples of
reconfiguration actions include excavating
new side channels to capture flow during high

Elements Common to All
Action Alternatives

waters, excavating point bars to allow more
channel capacity at active erosion bends, or
modifying the channel to allow for more
connection to the floodplain resource.

SOURCE: USGS

FIGURE 2-4. ENERGY REDUCTION VANES, NORTH FisH
CREEK, WISCONSIN

The North Dakota state engineer has
administrative authority over areas in the
ordinary high watermark of navigable waters
in the state, which includes the Knife River.
Implementation of any bank stabilization
techniques in table 2-5 would require a permit
from the North Dakota state engineer’s office.

Park staff could use archeological data
recovery if riverbank stabilization efforts fail
to achieve the desired conditions of
preservation in place. This option would only
be considered after measures to preserve in
place have been attempted and were not
successful or have been evaluated and
determined not feasible to achieve desired
results.

Pocket gopher management actions — Table
2-6 summarizes pocket gopher control
techniques that would potentially be used at
the park. Management of pocket gophers is
best accomplished through a combination of
cultural and population management
methods. Depending on the particular
situation, eliminating or significantly reducing
preferred food sources can reduce the
number of pocket gophers. Cultural
management methods include habitat
modifications such as crop adjustments and
flooding. Other population management
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methods, including mechanical exclusion
methods, are also effective means of control
(Vantassel et al. 2009; Wiscomb and

Messmer 2010).

Direct population reduction is the fastest and
most successful way to reduce damage by
pocket gophers. Lethal trapping can be an
extremely effective means of controlling small
populations of pocket gophers and is best
accomplished in the spring or fall when the
gophers are the most active. This method is

TABLE 2-6. POCKET GOPHER CONTROL MIANAGEMENT TECHNIQUES

labor intensive and requires managers to
locate the main tunnel of an active burrow and
place traps at each end (Wiscomb and
Messmer 2010). In areas with large
populations, the US Department of
Agriculture Animal and Plant Health
Inspection Service (USDA-APHIS)
recommends simultaneously deploying other
management actions such as chemical
controls or exclusion methods to increase the
efficiency of this method and maximize results
(USDA-APHIS, Shellie, pers. comm. 2015).

Management Efficacy Long-Term Technique
Techniques Cost? Timeline Maintenance Description Other Considerations
Exclusion
Fencing $$9 Immediate | Requires Placing fencing Fence would need to be
ongoing materials around buried at least 18 inches
maintenance/ | existing gopher areas in | deep, and the mesh
replacement. an effort to restrict should be small enough
pocket gopher to exclude gophers (0.25-
movement to the 0.5 inch). Can be costly
fenced in area. and impractical when the
population is large.
Habitat
Modification
Buffer strips $9 Long term | Requires Planting or cultivating a | Cultivating or planting a
ongoing 50-foot buffer strip of 50-foot buffer-strip of
maintenance/r | grains around hay fields | grains around areas may
eplacement. provides unsuitable create unsuitable habitat
habitat around the for gophers. Also periodic
fields and can minimize | deep cultivation will
immigration of destroy or expose tunnel
gophers. systems.
Toxicants
Strychnine alkaloid $$ Long term | May require Bait in the form of Hand or burrow builder
frequent grain or pellets baited with grain or
application containing Strychnine pellets treated with
and baiting alkaloid is placed in strychnine (a federally

depending on
size of gopher
population
and area.

pocket gopher tunnel
systems by hand or by
a burrow builder for
pocket gopher
consumption. Typically,
strychnine alkaloid is
the most effective
pocket gopher toxicant.

registered poison). It is a
nonrestricted-use
pesticide (when used on a
small scale) that can only
be used by certified
applicators. Only
registered for below
ground use. Effective
within first week of
application. Can be
hazardous and harmful to
all wildlife.
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TABLE 2-6. POCKET GOPHER CONTROL MIANAGEMENT TECHNIQUES (CONTINUED)

Management Efficacy Long-Term Technique
Techniques Timeline Maintenance Description Other Considerations

Zinc phosphide $$ Long term May require Bait in the form of Hand or burrow builder
frequent grain or pellets baited with grain or
application containing zinc pellets treated with zinc
and baiting phosphide is placed in phosphide (a federally
depending on | pocket gopher tunnel registered poison). It is a
size of gopher | systems by hand or by restricted-use pesticide
population a burrow builder for and can only be used by
and area. pocket gopher certified applicators. Can

consumption. Typically | be hazardous and
zinc phosphide has harmful to all wildlife.
been known to be less

effective than

strychnine alkaloid

Anticoagulant $$ Long term | May require g?;r:noihpee]lcl?ert? of Federally registered

baits . frquen.t containing either chemicals used in _

(chlorpphaqnone appllcaltllon chlorophacinone or common rodenlt poisons.

and diphacinone) and ba|‘_[|ng diphacinone is placed Diphacinone WI!| Iast_
dependingon | . longer than grain bait and

. in pocket gopher . .
size of gopher tunnel systems by hand will poison any new
population or by a burrow builder gophers entering the
and area. for pocket gopher burrow system. Can be
consumption. hazardqus and harmful to
all wildlife.

Hand baiting $% Long term May require Bait can be placed in a Practical for small areas or
frequent burrow system by new infestations. A
maintenance hand, using a special spoonful of bait is
and hand-operated bait inserted into the tunnel
reapplication dispenser probe, or by and the hole is covered.
depending on | making an opening to Two to three locations
size of gopher | the burrow system with | should be baited in every
population a probe. burrow system for best
and area. results. Poisonous baits

can be harmful to all
wildlife.

Mechanical $% Long term May require A burrow builder is Tractor pulled system

burrow builder frequent designed to create an excavates gopher-sized
maintenance artificial gopher tunnel tunnels and dispenses
and underground, into poison at set intervals.
reapplication which toxic bait is Effective in large areas.
depending on | placed. This artificial Can be hazardous and
size of gopher | tunnel intersects the harmful to all wildlife.
population gophers’ tunnels, and
and area. the gophers then enter

and consume the bait.
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TABLE 2-6. POCKET GOPHER CONTROL MIANAGEMENT TECHNIQUES (CONTINUED)

Management Efficacy Long-Term Technique
Techniques Cost? Timeline Maintenance Description Other Considerations

Fumigants

Aluminum $ Long term | May require The aluminum Aluminum phosphide is a

phosphide frequent phosphide is placed in restricted use chemical
application the gopher tunnels and can only be used by
depending on | then the gas spreads certified applicators.
size of gopher | throughout the Known to be less
population tunnels. effective than trapping or
and area. toxicants (gases move too

slowly and gophers can
plug holes if gas is
detected). Best used in
damp soil (diffuses
through dry soil). Should
be used in combination
with other techniques
such as trapping.

Gas cartridges $ Long term | May require The placement of gas Known to be less
frequent cartridges in gopher effective than trapping or
application tunnels with the gas toxicants (gases move too
depending on | then spreading slowly and gophers can
size of gopher | throughout the plug holes if gas is
population tunnels. detected). Best used in
and area. damp soil (diffuses

through dry soil). Should
be used in combination
with other techniques
such as trapping events.

Lethal trapping $99% Immediate | May require Placement of gopher Effective and dependable

to long frequent specific traps for the on small to moderate
term trapping removal of pocket sized areas or sparse
events, gophers. Traps are then | gopher populations. High

depending on
size of gopher
population
and area.

placed underground in
pocket gopher tunnels.

level of effort if gopher
population is large, but
high level of effectiveness
(possibly combine with
other methods for
increased effectiveness).

Source: Andelt and Case 2014; Case and Jasch 2005; Montana Department of Agriculture 2015; USDA-APHIS, Shellie,

pers. comm. 2015; Wiscomb and Messmer 2010

@ $ =Low cost; $$ = moderate cost; $$$ = high cost
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Chemical controls (using toxic bait) are
effective in areas away from surface waters.
The US Department of Agriculture Animal
and Plant Health Inspection Service
recommends strychnine milo as the most
efficient and easiest way of controlling pocket
gopher populations in relatively small areas.
Only certified applicators can apply
strychnine milo under the direction and
regulation of the USDA-APHIS toxicant label;
it should not be applied directly to water or to
areas where surface water is present
(USDA-APHIS 2010). This nonrestricted
(when used on a small scale) toxic bait is
injected into the mounds of the pocket gopher
using a hand-held probe. This pesticide is
applied once in spring when gophers become
more active and then again if new mounds are
observed after several weeks. Because the
poison is applied underground and the animal
dies underground, the risk of secondary
poisoning to other species is minimized
(USDA-APHIS, Paulson, pers. comm. 2014).

Seed box --—

/ Y X
Press =t | ¥l \ |

wheels \ ) \\ / :
s / \ .~ Rolling coulter

Shank with /

lorpedo tube

SOURCE: Hygnstrom et al. 2010
FIGURE 2-5. BAsIC PARTS OF A BURROW BUILDER

A burrow builder (figure 2-5) is designed to
create an artificial gopher tunnel
underground, into which toxic bait is placed.
This artificial tunnel intersects the gophers’
tunnels, and the gophers enter the artificial
tunnel and consume the bait. Although the use
of burrow builder systems is highly effective, it
does cause ground disturbance. This
technique may be appropriate for use at
archeological sites where a plow zone already
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exists or the continued damage from pocket
gopher activity may exceed the disturbance a
burrow builder would cause.

Vegetation encroachment management
treatments — Various vegetation management
treatment options and methods are available
for removing or reducing woody and
overgrown vegetation. This work can be
accomplished using biological, mechanical,
chemical, and/or prescribed fire treatments,
individually or in combination. Park staff
would select the most appropriate treatments
and methods depending on site factors to
achieve the desired conditions as identified in
this plan. Table 2-7 summarizes techniques
that would potentially be used at the park.

Cultural techniques, such as prevention

(e.g., inspection of equipment, vehicles, and
materials to prevent importation of nonnative
plant seed or materials into a park), reseeding,
and grazing, reduce the opportunity for
undesirable vegetation to grow. Prevention
actions may include staff and volunteer
training on undesirable woody species
identification, including crested wheatgrass
(Agropyron cristatum), smooth brome
(Bromus inermis), Kentucky bluegrass (Poa
pratensis), leafy spurge (Euphorbia esula),
Canada thistle (Cirsium arvense), absinth
wormwood (Artemisia absinthium), kochia
(Kochia scoparia), field mustard (Brassica
kaber), Russian olive (Eleagnus angustifolia),
Chinese elm (Ulmus parvifolia), Siberian elm
(Ulmus pumila), field bindweed (Convolvulus
arvensis), honeysuckle (Lonicera spp.) and
sweetclover (Melilotus officinalis). Reseeding
could be used in areas of bare soil or areas
cleared of woody vegetation to encourage the
reestablishment of herbaceous vegetation and
prevent the establishment of woody
vegetation. Once an area is cleared of woody
vegetation, it would be reseeded with either
native herbaceous vegetation or with
nonnative species that have a negligible risk of
becoming invasive. Seeding methods
considered include hand broadcasting, seed
drilling, hydroseeding, and seed mats.
Irrigation would be used on a limited basis
during plant establishment in dry periods.
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Vegetation
Management

TABLE 2-7. VEGETATION MANAGEMENT TREATMENTS

Efficacy

Maintenance

Treatments

Cost?

Timeline

Aesthetics®

Activities

Methods Used

Cultural $$ Immediate + Requires ongoing Examples include prevention of
treatments with prevention nonnative species and reseeding
prevention; practices, periodic | of native herbaceous species
short-term spot reseeding, following woody vegetation
with and irrigation. removal. Reseeding method
reseeding includes hand broadcasting, seed
drill, hydroseeding, and seed
mats.
Manual $ Immediate + Requires annual Includes hand pulling or cutting
treatments spot treatments. using small hand tools and
shovels. Most manual methods
need to be used in combination
with pesticides, grazing, or
prescribed fire to treat resprouts
and new seedlings.
Mechanical $ Immediate + Requires annual Includes pulling, cutting,
treatments spot treatment. grubbing, and mowing using
weed whippers, mowers, tractor
or all-terrain vehicle-pulled
mowers, chainsaws, and shovels.
Most mechanical methods need
to be used in combination with
pesticides, grazing, or prescribed
fire to treat resprouts and new
seedlings. Heavy equipment
could be used for treatment of
woody species encroachment.
Chemical $$ Immediate + Requires spot Herbicides applied using portable
treatments to short treatments the first | sprayers, all-terrain vehicles
term year and equipped with sprayers, and
depending on the aerial spraying. Includes spraying,
species, requires basal bark and stem treatment,
continuing spot cut surface treatment, cut stump
treatments every 1 | treatment, and tree injection.
to 3 years.
Prescribed fire $$ Immediate - Requires Frequency, intensity, and timing
treatments continuing of burning are extremely

treatment practices
every 3 to 5 years.
(Snowberry
requires annual
treatment.)

important. Used in the spring to
deter woody species
germination. Prescribed fire used
as treatment of woody species
encroachment needs to be used
in combination with mowing,
herbicide, or reseeding with
native grasses to treat resprouts
and new seedlings.
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TABLE 2-7. VEGETATION MANAGEMENT TREATMENTS (CONTINUED)

Vegetation
Management Efficacy Maintenance
Treatments Cost® | Timeline | Aesthetics® Activities Methods Used

Biological $ Long term + Pending Includes the use of insects and

controls reproduction, microorganisms to reduce the

establishment, and | abundance of an exotic plant.
effect of biological | Long-term solution for
control on target controlling select exotic plant
vegetation species, | species.

more than one

release may be

necessary for

desired level of

management.

Grazing $9 Short term - Requires seasonal Considerations include grazing
to long to ongoing practice used (i.e., standard
term maintenance. grazing, flash grazing, rotational

grazing), stocking rate, species of
livestock, timing (i.e., spring,
summer, fall), and fencing
requirements.

Source: Lett and Knapp 2003; Knapp et al. 2009; Meader 1999; NPS 2005; NPS 2008c; Rice 2014

@ $ =Low cost; $$ = moderate cost; $$% = high cost

b+ = positive aesthetic features; - = negative aesthetic features

Grazing can be an effective and economical
vegetation management tool. Animals tend to
selectively graze certain plant species because
of differences in the plant’s palatability.
Feeding preferences change with the seasons
and maturity of the plants present. Grazing
practices would include a single practice or a
combination of practices (i.e., standard
grazing, rotational grazing, and flash grazing).
Livestock species could include cattle, horses,
or goats or a combination of livestock species.
Flash grazing (putting a larger herd of cattle,
horses, goats, or other livestock on a small
area for a short period of time) is one method
where woody species could be browsed by the
animal. Animals would be rotated or removed
from these areas to allow desirable plants to
recover. Herbivores impact vegetation by
defoliating, browsing, and trampling
vegetation. Defoliation of individual plants
frequently reduces plant growth. All
herbivores are selective grazers and the
intensity of defoliation and browsing varies
among individual plant species and herbivores
present (Heitschmidt 1990). Cattle prefer
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grasses and will not browse much on woody
species. Goats are primarily browsers and will
often select new leaves of trees/shrubs in the
spring over forbs and grasses, totally strip
trees/shrubs, and over time, kill the plant. In
the winter and early spring, goats will feed on
the buds and bark of some woody species
(Rice 2014). On some ranges, goats spend
more time than sheep and cattle eating leaves
and shoots of trees and shrubs (Meader 1999).
Removal of woody vegetation by goats
typically requires multiple seasons of grazing
and intensive management. A stocking rate of
three to four animals per acre is
recommended when woody vegetation
management is the objective (Rice 2014).

The movement of grazing animals can affect
surface and near surface (up to about

12 inches below ground surface) archeological
remains, particularly when the ground is
softened by saturation from significant
rainfall, snowmelt, or thawing. Portions of the
park were use