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Executive Summary

Voyageurs National Park (VOYA) was formally established as a unit of the National Park Service
(NPS) in 1975 after the passaddPablic Law 91661 in 1971. Its purpose is:

fito preserve, for the inspiration and enjoyment of present and future generations, the
outstanding scenery, geological conditions and waterway system which constituted a part of
the historic route of th&oyageurs who contributed significantly to the opening of the
Northwestern United Statés.

VOYA is located in a sparsely populated area of northern Minnesota along the US border with
Ontario. Its 829 krharea is part of a larger ecosystem that included,8&6 knf BoundaryWaters

Canoe Area Wilderness and the 4,457 Quetico Provincial Parln Canada. VOYA lies within the

lower end of the Rainy River watershed, which is one of the upper headwaters of Hudson Bay. Land
ownership in the watershed upstreal'VOYA is a mosaic of national forest, state, private, and

private industrial (pulpwood production) lands in Minnesota and crown land (publicly owned mixed
use land) in Ontario.

VOYA is located in the Laurentian Mixed Forest ecological province andh® aouthern end of
the southern boreal forest tygehe most abundant forest associations are Adpiech/Boreal
Conifer and its close associate Asgigirch/Red Maple, SprueEir-Aspen, and PinéspenBirch.
These are indicative of the influence of gagging and fires on the park.

Approximately 40% of VOYA is covered by water, and four major lgkedetogama, Namakan,

Rainy, andSand Pointmakeu® 6 % of t he parkdés total | ake area.
largest lakes are controlled by a darassing the Rainy Lakautlet at the international border

between Fort FrancesNoand International Fall$vIN, as well as by small dams at Kettle Falls and

Squirrel Falls on Namakan Lalead two natural spillway&/OYA also has 26nterior lakes and

numeous streams and wetlands.

This Natural Resource Condition Assessment was undertaken to evaluate current conditions for a

subset of natural resources and resource indicat®®@¥nA . Using a framework developed by the

Science Advisory Board of the Unitetk®s Environmental Protection Agency, natural resources

were evaluated in six categoriesitural disturbance regimdandscape condition, biotic condition,

chemical and physical characteristics, ecological proceasdshydrology and geomorphology

total of 39resources and indicators were evaluated (Table i) by reviewing existing data frem peer

reviewed literature anstate andederal agenciesncluding NPSData were analyzed where possible

to provide summaries or new statistical or spatial reptagions. Othese 3%atural resource

condition indicatorsl]7wer e i n Agoegbdid¢ecenidntcomdi ti onllof A moc
were in condition of fs iogafthefremairng threeweosn cieur mk mo vam.dc
Three had an improving trend, 21 were stable, one showed a deteriorating trend, and the trend for 14

was uncertain. Confidence in the assessment was high for 24 indicators, moderate for 12, and

unknown for three.
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Table i. Condition and trend of natural resources and resource indicators evaluated for Voyageurs

National Park.

stable trend

Condition and Trend Confidence Natural Resource or Resource Indicator
Condition good, High Water quality i dissolved oxygen i large
improving trend 9 lakes

Land cover change
Road density
Fish communities
Condition good, stable trend High Water quality 7 pH , dissolved oxygen, total
nitrogen, total phosphorus, water clarity,
chlorophyll a’i interior index lakes
Water quality T water clarity i large lakes
. Impervi rf
Condition good, stable trend Moderate pe ou§ su aces.
Zoobenthic community
. Water quality 7 pH i large lakes
Condition good, . d .y.. P : g S
. High Water quality 7 chloride 7 interior index
uncertain trend
lakes
. . Ligh
Condition good, uncertain trend Moderate 9 tscgpe .
Terrestrial exotic plants
Condition of
moderate concern, improving High Water quality i chlorophyll a’i large lakes
trend
Air quality i ozone
Condition of High Air quality T visibility
moderate concern, stable trend 9 Water quality i total phosphorus i large
lakes
Condition of . .
Moderate Vegetation structure and composition
moderate concern, stable trend
Condition of
moderate concern, uncertain High Water quality 7 alkalinity i large lakes
trend
Condition of )
. Forest density
moderate concern, uncertain Moderate
Earthworms
trend
Condition of significant concern, . . o
o . : g High Mercury in precipitation
improving trend
. N Air quality i overall
Condition of significant concern, . . q _y" . .
High Air quality i wet deposition of nitrogen

Air quality i wet deposition of sulfur
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Table i (continued). Condition and trend of natural resources and resource indicators evaluated for
Voyageurs National Park.

Condition and Trend Confidence Natural Resource or Resource Indicator

Condition of significant concern, Moose (short term
9 Moderate ( )

stable trend Aquatic invasive species

Condition of sianificant concern Mercury in fish tissue (effects on fish)
9 " | High Water quality 7 alkalinity i interior index

Condition of significant concern, Moderate Mercury in fish tissue (human consumption)
uncertain trend Mercury in surface waters

Condition of significant concern,

. uncertain trend
lakes

. . Moderate Zooplankton communit
deteriorating trend P y
TN . Forest morpholo
' Y, | Condition unknown, unknown P oy
' ' | trend n/a Soundscape
ol Water quality i specific conductance

Resource and resourcdicators that are in good condition, with an improving or stable trend at
VOYA, are land cover stability; low road density and density of impervious surfaces; the fish and
zoobenthic communities; most watgrality indicators (pKHdissolved oxygen, total nitrogen, total
phosphorus, water claritgndchlorophyll g in theinterior lakes; and water quality indicators
(dissolved oxygen and water clarity) in the large lakes. Other indicators that appear gode in
condition but have insufficient information to determine a trend are the lightscape, low incidence of
terrestrial exotic plants, and the water quality indicators of pH in the large lakes and chloride in the
interior lakes.

The condition of the forestt VOYA is of moderate concern, with a stable trend. The vegetation
structure and composition, and the forest density, are likely outsdgstoric range of variability
because of the importance of fire to the boreal forest.

Conditions of significant ancern, but with an improving or stable trend, are mercury in precipitation,
overall air quality, wet deposition of nitrogen and sulfur from the atmosphgueatic invasive
speciesand the moose population. Other conditions of significant concern withaartain trend

are mercury in fish tissue, both as a human health issue and a fish health issue; the low alkalinity
levels ininterior lakes (although this is a natural condition, it highlights their susceptibility to acid
precipitation), and the conditn of the zooplankton community, which is being harmed by the
invasion of the exotic spiny water fleathe large lakes

A condition that was not specifically evaluated was the water level manipulation that occurs within
Rainy Lake andhe Namakan ReservoEarly indications are that the 2000 rule curves, which
allowed for water levels more similar to natural conditions, have had beneficial effects on wetlands,
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water quality, macroinvertebrate communities, and ecosystem healthNarttekan ReservoiA

final decision on the rule curves and water level management, based on the results of 18 current
research projects, will be matt#lowing an International Joint Commission review which will begin
in 2015.

Natural resources and resource indicators at V@¥eaffected by activities and processes at scales

ranging from local to global. Within VOYA, recreational users may be responsible for improper

human waste and trash disposal and the spread of invasive species such as the spiny water flea.
Endocrinedisruypting chemicals found in the sediments of Kabetogama Lake may indicate inputs

from onsite wastewater disposal systems in the watershed. Management of the water levels in
VOYAOGs | arge | akes is based on deci sonabloi# made b
Commission. Mercury in thiateriorlakes in VOYA may have been deposited from industrial use in

the region or globally. Climate change, which is not a focus of this report, could have significant
effects on VOYAOGs e censnyeson &O¥A resourde marsagees wili needb a | p h
help from local, state, federal, and international agencies and groups to address the threats to its

airshed and its terrestrial and aquatic ecosystems.

XVi



Acknowledgments

We gratefully acknowledge the contributions of all those who assisted in the preparation of this
report.Mary Graves, Chief dResource Managemer@teve Windels, Wildlife BiologistRyan

Maki, Aquatic Ecologistand John Snyder, GISpecialistall of VOYA, were particularly helpful in
scoping the report and providing data for our analyses; they also gave us a tour of the park and
helped us to see VOYA through their eyes. Bill Raftthe GLKN served as the liaison between
UWSP and GKN. Dan Mechenich prepared AppendixBhe report was reviewed by Mary Graves,
Ryan Maki, and John Snyder of VOYA aBdenda Moraska Lafrancoi8quatic EcologistNPS
Midwest Region

XVi






List of Terms

AOA
BWCAW
CASTNet
CPUE
DO
DR
ECS
FRI
GCM
GLKN
1JC
IRMA
ISRO
MDH
MDN
MDNR
MeHg
MISS
MPCA
NADP
NALC
NLCD
NOAA
NPS
NPScape
NRCA
NVCS
SACN
SOP
TMDL
TN

TP
USDA
USEPA
USGS
UWSP
VOYA
WDNR
WTD

Area of analysis

Boundary Waters Canoe Area Wilderness

Clean Air Status and Trends Network
Catch per unit effort

Dissolved oxygen

Disturbance regime

Ecological classification systems

Fire return interval

General ciculation model

NPS Great Lakes Inventory and Monitoring Network
International Joint Commission

NPS IntegratedResource Management Applicationsb portal
Isle Royale National Park

Minnesota Department of Health
MercuryDeposition Network

Minnesota Department of Natural Resources
Methylmercury

Mississippi National River and Recreation Area
Minnesota Pollution Control Agency

National Atmospheric Deposition Program

North American Landscape Characterizatiata
National Land Cover Database

National Oceanic and Atmospheric Administration
National Park Service

National Park Serviceandscape dynamics monitoring project
Natural Resource Qulition Assessment

National Vegetation Classification Standard

Saint Croix National Scenic Riverway

Standard operating procedure

Total maximum daily load

Total nitrogen

Total phosphorus

United States Department of Aguiture

United States Environmental Protection Agency
United States Geological Survey

University of Wisconsiii Stevens Point
Voyageurs National Park

Wisconsin Department of Natural Resources
white-tailed deer

XiX






1. NRCA Background Information

Natural Resource Condition Assessments (NRCASs) evaluate current conditions for a subset of natural
resources and resource indicators in national par
resourcecondition (when possible), identify critical data gaps, and characterize a general level of

confidence for study findings. The resources and indicators emphasized in a given project depend on the
parkds resource setti ng,ningandsciense inddentifyirg bigitiontyc e st ewa
indicators, and availability of data and expertise to assess current conditions for a variety of potential

study resources and indicators.

NRCAs represent a relatively new approach to assessinzg/ \
and reporting o park resource conditions. They are meant NRCAs Strive

to complemerd@ not replacé traditional issueand threat

based resource assessments. As distinguishing Credibleconditionreportingfor
characteristics, all NRCAs: a subset of important park

e . natural resources andadicators
§ are multidisciplinary in scopé;

1 employ hierarchical indicator frameworks; Useful condition summaries by

1 idenify or develop reference conditions/values for broader resourceategories or
comparison against current conditions; topics, and by park areas

1 emphasize spatial evaluation of conditions and G|S /

(map) product$;
f  summarize key findings by park areas;and
9 follow national NRCA guidelines and standards for studsigieand reporting products.

Although the primary objectivef NRCAs is to report oourrent conditios relative tological forms
of reference conditions and values, NRCAs also report on tramds) appropriate (i.e., whéime
underlying data and methodspportsuch reporting), as well as influences esaurce condition

! The breadth of natural resources and number/type of indicators evaluated will vary by park.

2 Frameworks help guideamuttii sci pl i nary selection of indicators and subsegq
] conditions for indicatory condition summaries by broader topics and park areas

3 NRCAs must consider ecologicalbased refrence conditions, must also consider applicable legal and regulatory standards,

and can consider other managensgpecified condition objectives or targets; each study indicator can be evaluated against one

or more types of logical reference conditioReference values can be expressed in qualitative to quantitative terms, as a single

value or range of values; they represent desirable resource conditions or, alternatively, condition states that weidish to av

that require a followon response (e.e,c ol ogi cal thresholds or management WAtrigger :

* As possible and appropriatéRCAs describe condition gradients or differences across a park for important natural resources
and study indicators through a set of GIS coverages and map products.

5 In addtion to reporting on indicatelevel conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestions to managers on dy-area basis: 1) by park ecosystem/habitat types or
waterdieds, and 2) for other park areas as requested.



These influences may include past activities or conditions that provide a helpful context for understanding
current conditions, and/or presetdy threats and stressors that are best interpreted at park, watershed, or
landscape scales (though NRCAs donegiort on condition status for land areas and natural resources
beyond park boundaries). Intensive caardeffect analyses of threats and stressors, and development of
detailed treatment options, are outside the scope of NRCAs.

Due to their modest funalg, relatively quick timeframe for completion, and reliance on existing data and
information, NRCAs are not intended to be exhaustive. Their methodology typically involves an informal
synthesis of scientific data and information from multiple and divengecss. Level of rigor and

statistical repeatability will vary by resource or indicator, reflecting differences in existing data and
knowledge bases across the varied study components.

The credibility of NRCA results is derived from the data, methods, and referenes usked in the

project work, which are designed to be appropriate for the stated purpose of the project, as well as
adequately documented. For each study indicator for which current condition or trend is reported, critical
data gapsre identified ad thelevel of confidencés describedn at least qualitative terms. Involvement

of park staff and National Park
Service (NPS) subjechatter /
experts at critical points during

the project timeline is also

Important NRCA Success Factors

important. These staff assist Obtaining good input from park staff and other NPS
with the selection of sty subjectmatter experts at critical points in the project
indicators; recommend data timeline

sets, methods, and reference

conditions and values; and Using study frameworks that accommodate meaningful
help provide a mulki condition reporting at multiple levels (measuyes
disciplinary review of draft indicators/ broader resource topicand park areas)

study findings and products.
Building credibility by clearly documenting the data and

NRCAs can yield new insights methods used, critical data gaps, and level of confide

about current park resource K /
conditions but, in many cases,

thdr greatest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about near
term workload priorities, frame data and study needs for fiapbpark resources, and communicate
messages about current park resource conditions to various audiences. A successful NRCA delivers

sciencebased information that is both credible and has practical uses for a variety of park decision
making, planning, @d partnership activities.

However, it is important to note that NRCAs do not establish management targets for study indicators.
That process must occur through park planning and management activities. What an NRCA can do is
deliver sciencéased informaain that will assist park managers in their ongoing, {@mnm efforts to
describe and quantify a parkdés desired resource

c



NRCA findings assist strategic park resource plarframg help parks to report government
accountability measurédn addition, although itlepth analysis of the effects of climate change on park
natural resources is outside the scope of NRCAs, the condition analyses and data sets developed for
NRCAs will be useful for parkevel dimate-change studies and planning efforts.

NRCAs also povide a useful complement to rigorous NPS science support programs, such as the NPS

Natural Resources Inventory & Monitoring (I&M) Progr&ifor example, NRCAs can provide current

condition estimates and help establish reference conditions, or basaeliresa] f or some of a |
signs monitoring indicators. They can also draw uporMBB data to help evaluate current conditions

for those same vital signs. In some cases, I&M data sets are incorporated into NRCA analyses and

reporting products.

Over the next several years, the NPS plans to fund a NRCA project for each of the approximately 270
parks served by the NPS |&M Program. For more information on the NRCA program, visit
http://nature.nps.gov/water/nrca/index.cfm

/ NRCA Reporting Productsé\

Provide a crediblesnapshotin-time evaluation for a subset of important park natural
resources and indicators, to help park managers:

Direct limited staff and funding resourcespark areas and natural resources that represent
high need and/or high opportunity situations
(near-term operational planningand management

| mprove understanding and quantification fc
Afundament al 0 a nmhturdloesohrees and valpesr t ant 0
(longer-term strategic planning)

Communicate succinct messages regarding current resource conditions to government
program managers, to Congress, and to the general public

\ (Aresource condi t)i on status()/

An NRCA can be useful during the development of a parkods Res
act as a posRSS project.

"While accountability reporting measures are subject to change, the spatial and réfassteondition data provided by
NRCAs wi || be useful for most forms of Aresource condition s
the Inerior, or the Office of Management and Budget.

8 The | &M program consists of 32 networks nationwide that are
condition of park ecosystems and develop a stronger scientific basis for stewardshpnagement of natural resources across

the National P ar lare &sulssét ef physicd, ¢hemieal, and hiofpgical @lements and processes of park

ecosystems that are selected to represent the overall health or condition of park rdeomscesr hypothesized effects of

stressors, or elements that have important human values.


http://nature.nps.gov/water/nrca/index.cfm




2. Introduction and Resource Setting

2.1. Introduction

2.1.1. Enabling Legislation

Public Law 91661, authorizing the secretary of the Department of the Interior to establish a
Voyageurs National Park in northern Minnesota, was signed into law by President Richard Nixon on
January 8, 1971, and the park was formally established in 19f&d\2000, Holmberg et al. 2005).

The purpose of the law was:

fito preserve, for the inspiration and enjoyment of present and future generations, the
outstanding scenery, geological conditions and waterway system which constituted a part of
the historic oute of the Voyageurs who contributed significantly to the opening of the
Northwestern United Statés.

2.1.2. Geographic Setting

Voyageurs National Park (VOYA) is located in northern Minnesota (NHigufel) along the US

border with Ontario (ON). Its 829 kfrarea is part of a larger ecosystem that included B&6 knt
BoundaryWaters Canoe Area Wilderng®@WCAW) and the 4,452 kfQuetico Provincial Parin
Canadafigure2). In MN, land ownership within the Rainy Lake watershed upstream of VOYA is
mainly a mosaic of USA Forest Service (national forest), state, private, and private industrial
(pulpwood production) lands (MDNR 2002, 2008). In ON, the majority of land north and east of
VOYA is crown land (publicly owned land) with a variety of commercial and recreational uses (LIO
2014). West of Fort Frances, the majority of land is in private ownership (LIO 2008a, 2008b, 2008c).

VOYA lies within the lower end of the 38,600 kiRainy watershed, which is one of the upper

headwaters of Hudson Baliure3). Thirty-eight percent of VOYA is covered by water, and four

major lakedKabetogama, Namakan, Rainy &and Pointnake u® 6 % of t hidakgpar ko6s t
area (Kallemeynetal 9 9 3) . Lake I evels in the parkoés four
crossing the Rainy Lakeutlet at the international border between Fort Franclsa@ International

Falls,MN and influenced bgmall dams at Kettl€alls and Squirrel Falls on Namakan Lakbe

management of these dams and their consequences for the VOYA ecosystem will be discussed in
Chapter 5.

2.1.3. Demographics and Visitation

VOYA is located in a generally sparsely populated area; withinkn8€adiusof the park, the
population density is approximately 2.71 people’kifhis is a 3.1% decrease from ten years ago,
when it was 2.8people knt (Statistics Canada 2013, U.S. Census Bureau 2014a, 2014b).

In the VOYA vicinity, the largest population center® in International Falls, MN and Fort Frances,

ON. Approximately 14,250 people lived there in 2010, but the populations of both communities have
been in decline since the 1980s and the population of International Falls is expected to decline further
(Minnesota State Demographic Center 2001, 2007, Statistics Canada 2006, 2011, U.S. Census
Bureau 201d) (Figure4). Other population concentrations around VOYA are along Minnesota 11

west of VOYA and on the south and wesgtes of Kabetogama LakEigure5).
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ﬂ Voyageurs National Park

Ontario

Figure 1. Location of Voyageurs National Park. (see Appendix A for sources).




Figure 2. Ownership of lands within the watershed of Voyageurs National Park (LIO 2008a, 2008b, 2008c, MDNR 2002, 2008).





















































































































































































































































































































































































































































































































































































































































































































