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- existing natural resources program to evaluate current staffing and natural resource

EXECUTIVE SUMMARY

Water Resource Scoping Reports (WRSRs) provide National Park Service (NPS)
management with a better understanding of a park’s water resources and the current
issues it faces. These reports typically summarize existing hydrological information,
identify and analyze major water resource issues and management concerns, and
determine if a more comprehensive Water Resources Management Plan (WRMP) is
warranted. In certain cases, WRSRs meet the current water management needs for park
units, where the number and complexity of issues are minimal. In such cases, park
Resource Management Plan (RMP) project statements are included in the report to
provide park management with the necessary action plan(s) to address the high-priority
issues. :

For Voyageurs National Park (VOYA), the water-related issues are numerous and
complex. Thus, the primary objective of this report is to define the high-priority water-
related issues at the park, which will ultimately provide the justification for a more
comprehensive assessment of these issues and the resulting project statements that
properly address them (i.e., WRMP).

This Water Resources Scoping Report identifies and briefly describes the natural
resources at VOYA and the surrounding area, and the significant water-related issues that
park management is challenged to address. The report also summarizes the park’s |

management projects and identify some of the park’s management needs. Based on the
assessment of these natural resource issues, a recommendation and justification to
produce a more comprehensive WRMP for VOYA is presented. Contents are limited to
information made available to the authors during the time the report was prepared. Issue
specific recommendation(s) previously proposed by NPS management via existing
VOYA planning documents (i.e., RMP) are included in this.report. As a result,
descriptions of the natural resources and water resource issues vary in detail, and
inclusion of issue-related recommendations is inconsistent.

VOYA, established in 1975, lies in a hydrologically complex and politically sensitive
environment where numerous natural resource issues have arisen over the past several
decades. Almost all of these issues relate directly or indirectly to water. The factors
contributing to this complex management challenge include: 38% of the park covered by
water; VOYA sharing a common boundary with Canada; surface water elevations strictly
regulated for anthropogenic needs; and intense visitor usage.

Water is critical to the natural ecosystem function and economic vitality of the region.
The park’s natural aquatic ecology has evolved around several glacial events, which
transformed the waters and lands in the region to their present condition. There exists
both widespread and local threats, which have the potential to degrade VOYA’s water
resources. Park water quantity and quality are affected by the water level management
regime administered by the International Joint Commission (IJC), which regulates the
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levels of the four major lakes in VOYA. Studies in the park have shown that the
unnatural fluctuating water levels have resulted in profound negative effects on the
aquatic ecology. The presence of cabins, resorts, campsites, houseboat mooring sites, and
day-use sites along the park’s shoreline has led to local instances of erosion, improper
garbage disposal, and improper septic treatment. Additionally, widespread use of
powerboats and snowmobiles has resulted in the release of petroleum byproducts into the
park’s environment.

In an effort to identify the most critical water-related issues for VOYA, the NPS Water
Resources Division participated in a November 1997 Resource Management Plan
Scoping meeting at the park. Participants included representatives from VOYA, U.S.
Geological Survey — Biological Resources Division, University of Minnesota —
Department of Forest Resources, NPS - Midwest Region, and NPS - Water Resources
Division (Appendix A). The following fifteen water-related issues were identified during
this meeting:

Surface Water Quantity and Seasonal Fluctuations
Surface Water Quality

Fishery and Aquatic Ecology

Riparian Zone Management

Floodplains Management

Wetlands Management

Recreational Management

Wastewater and Regulated Storage Tank Management
Water Rights

Baseline Inventory and Monitoring

Atmospheric Deposition

Interior Lakes Management

Minerals

Exotic Species

Coordination

LR B B R AR R R R BE B AR 2R B BN 2

These issues have aspects that affect the park’s water resources, though they may not be
under NPS control; therefore, it is important to recognize the fact that multi-agency
communication and coordination are essential to successfully managing VOYA’s
watershed. The WRMP process recommended for the park encourages other stakeholders
to participate with the NPS during and after plan development. This process, if carried
through, will produce regional ownership of the WRMP, which is needed to drive the
plan’s recommended actions.



INTRODUCTION

Voyageurs National Park (VOYA) encompasses 218,055 acres, of which approximately
83,789 acres (38%) are covered by water (U.S. National Park Service, 1994). The
National Park Service (NPS) is challenged with proper management of this water-
dominated ecosystem to preserve for the inspiration and enjoyment of present and future
generations. Concurrent with the park’s enabling legislation, this responsibility is
supported in two of the mission goals presented in the 1997 Strategic Plan for NPS units:

+ “Natural and cultural resources and associated values are protected, restored, and
maintained in good condition and managed within their broader ecosystem and
cultural context.”

+ “The NPS contributes to the knowledge about natural and cultural resources and
associated values; management decisions about resources and visitors are based
on adequate scholarly and scientific information.”

This Water Resources Scoping Report examines the existing natural resource conditions
and water resource issues facing VOYA. The objective of this report is to provide NPS
management with an overview of existing hydrological information and water resource
issues, and to begin identifying the “data needs” that will assist NPS management in
providing a greater level of water resource protection. An evaluation of this information
is presented at the end of the report to determine if a more comprehensive Water
Resources Management Plan (WRMP) is warranted for the park.

Location, Legislation, and Management

VOYA is located approximately 300 miles north of Minneapolis, Minnesota along the
Minnesota-Ontario border (Figure 1). The northern boundary of this national park is
shared with Canada and is part of a relatively undisturbed ecosystem of 2.7 million acres,
which includes the 1.2-million-acre Boundary Water Canoe Area Wilderness and the 1.1-
million-acre Quetico Provincial Park. Federal lands south and east of the park are
controlled by the U.S. Forest Service as either Superior National Forest or the Boundary
Waters Canoe Area Wilderness. South of the park, national forest lands are largely
checkered with state, Boise Cascade, and private lands. Boise Cascade manages its lands
primarily for pulpwood production to supply its paper mill at International Falls,
Minnesota. The majority of Boise Cascade lands are concentrated directly south of Black
Bay. Private landowners manage their property for either pulpwood production,
agriculture (grains and cattle), residential use, or recreational related activities (U.S.
National Park Service, 1994). International Falls is located 10 miles west of VOYA’s
western boundary and has a population (1990} of 8325.

VOYA was authorized in 1971 by Public Law 91-661 and established in 1975 to preserve
“...the outstanding scenery, geological conditions, and waterway system...”. As a unit
of the National Park System, park management is committed to conserving the scenery
and natural resources for the enjoyment of future generations (1916 NPS Organic Act).
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Figure 1. Regional Map, Voyageurs National Park




The 1971 enabling legislation authorized management of the park to include:

4

+

All mining and mineral activities and commercial waterpower development
within the park boundaries shall be prohibited.

Recreational fishing shall be permitted in accordance to all applicable U.S. and
Minnesota laws, except in designated areas for reasons of public safety,
administration, fish & wildlife management, and/or public use and enjoyment.
The seining of fish at Shoepack Lake by the State of Minnesota to secure eggs for
propagation shall be continued in accordance with plans mutually acceptable with
the state and NPS.

The park shall include appropriate provisions for (1) winter sports, including the

‘use of snowmobiles, (2) use by seaplanes, and (3) recreational use by all types of

watercraft (i.e., houseboats, canoes, fishing boats, sailboats).

Nothing in the enabling legislation shall be construed to affect the provisions of
any treaty (including any order or agreement made or entered into pursuant to any
such treaty) now or hereafter in force between the United States and Great Britain
relating to Canada or between the United States and Canada which would be
applicable to the lands and waters which may be acquired by the Secretary,
including the Convention Between the United States and Canada on Emergency
Regulation of Level of Rainy Lake and of Other Boundary Waters in the Rainy
Lake Watershed, signed September 15, 1938, and any order issued pursuant
thereto.

The authorization of such roads within the park to assure access from present and
future state roads to public facilities within the park.

Owners of improved property on the date of NPS acquisition may retain use and
occupancy rights for noncommercial residential purposes for a period not to
exceed 25 years or life, whichever is later.

Ability to negotiate and enter into concessions contracts with former owners of
commercial, recreational, resort or similar properties within the park to
accommodate park visitors.

VOYA is dominated by four major lakes: Rainy, Kabetogama, Namakan, and Sand Point
(Figure 2). The park is divided into four land/water management zones to ensure that
proposed developments, recreational uses, and resource management practices are
mutually compatible to the natural résource and recreational needs. These zones and their
respective management strategies are described in VOYA’s Natural Resources
Management Plan and Environmental Assessment (U.S. National Park Service, 1994) as
follows:

+

*

Natural Zone: The Natural Zone comprises 99 percent (215,782 acres) of land and
water in VOYA. This zone includes the park’s four major lakes, numerous
islands, and the Kabetogama Peninsula. The purpose of this zone is to provide for
quality resource-related recreation consistent with the protection of the park’s
natural ecosystem, and with respect to private property rights; to promote
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understanding and appreciation of park values; and, to enhance recovery of park
lands and waters to their natural condition.

¢ Historic Zone: The Historic Zone is associated with significant cultural resources
and comprises 0.83 percent (1,822 acres) of land and water. This zone inciudes
Kettle Falls Historic District and the Gold Mine Historic District, as well as the
Rainy Lake City site. This zone provides maximum protection for the valuable
cultural resources in the park from development and/or visitor use.

¢+ Development Zone: The Development Zone encompasses 0.21 percent (450
acres) of the land and water in VOYA. This zone includes lands and waters
utilized intensively for park access, recreational activities, and related NPS and
visitor-use developments. The purpose of this zone is to develop facilities in the
most effective, efficient, aesthetic manner possible; minimize adverse impacts on
natural, historic, scientific, scenic, and recreational values; and, provide optimum
benefit to park visitors.

¢ Special Use Zone: The Special Use Zone is used for intensive spectator related
recreational activities and other activities associated with the resort community.
This zone boundary is: West — the Koochiching/St. Louis counties line from the
southern shore of Kabetogama Lake to a point 0.25 miles offshore; North — 0.25
miles offshore from and parallel to the southern shore of Kabetogama Lake
intersecting the western most point of Sphunge Island, to a point 0.25 miles
offshore. '

In 1983, Congress approved a minor boundary revision to VOYA (P.L. 97-405) in order
to facilitate park development and resolve a conflict between hunters and the NPS. As of
1997, there were 1,939 acres of land in 86 tracts within the park’s boundary that were not
owned by the National Park Service. Of these, nine tracts totaling 174 acres are owned
by Counties or the State of Minnesota, nine tracts totaling 137 acres are owned by other
federal agencies, and 68 tracts totaling 1,627 acres are in private ownership. Forty one of
the private tracts are improved with summer residences; the remaining 27 tracts are
undeveloped.




DESCRIPTION OF NATURAL RESOURCES
Climate

The regional climate of north-central Minnesota is severe, characterized by extreme
temperature fluctuations on an annual as well as a diurnal basis. Cold, typically dry,
continental polar air masses flowing southward from Canada, collide with maritime air
masses producing extreme variations in weather. Mean air temperatures for the area
range from -10 degrees Fahrenheit (° F) to 12° F during January, typically the coldest
month, and from 54° F to 79° F in July, typically the warmest month (Figure 3). Winter
temperatures frequently fall well below 0° F, and temperatures in the -30° F to -40° F
range are not uncommon (U.S. National Park Service, 1994). The average annual
precipitation for International Falls, which is typically drier than Kabetogama and Crane
lakes, is 24.3 inches divided between rain and snow (National Oceanic and Atmospheric
Administration, 1997). Approximately two-thirds of the precipitation occurs from May to
September.
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Figure 3, Monthly Mean Precipitation and Air Temperature Range (1961-1990), International Falls, MN
(National Oceanic and Atmospheric Administration, 1997).

Physiography

VOYA is located in the southern part of the Superior Province, which is a component of
the Canadian Shield physiographic region, a vast area of Precambrian (< 2.5 billion years
old) foliated and crystalline rocks that form the nucleus of North America (Minnesota
Geologic Survey and University of Minnesota, 1969). The region was extensively




covered by continental sheet glaciers throughout the Ice Age, beginning approximately
190,000 years ago (Davis et al., 1994). Pleistocene glaciation was responsible for
creating the surface features seen today. The most recent period of glaciation, the
Wisconsin period, lasted from 50,000 to 11,000 B.C. and resulted in the exposure of the
Precambrian formations and the deposition of unconsolidated morainal materials in the
park (U.S. National Park Service, 1994). The topography is predominantly rolling with
irregular slopes and outcrops of bedrock. Land elevations in the west and north sections
of the park rarely exceed the lake elevations (approx. 1,100 feet above mean sea level
(msl)) by more than 100 feet. Elevations in the east section of the Kabetogama Peninsula
and along the south shores of Kabetogama, Namakan, and Sand Point lakes are
commonly 100 to 200 feet higher (U.S. National Park Service, 1994).

Geology

VOYA and the immediate area were mapped geologically by the Minnesota Geological
Survey (MGS) in 1968 to appraise the potential for significant metallic mineral deposits
(Minnesota Geological Survey and University of Minnesota, 1969). In 1994, the U.S.
Bureau of Mines assessed the hardrock mineral potential and environmental sensitivity of
the park, including a 30-mile radius area on the United States side of the International
Border (Davis et al., 1994). The results from these two projects are presented in this
section.

VOYA straddles the transition from granitic rocks of the Vermilion batholith on the south
to metamorphosed sedimentary and volcanic rocks on the north. The most widespread
rock type in the park is biotite schist. It forms the bedrock for most of the Kabetogama
Peninsula. The schist was more easily eroded by the glaciers than was the granite,
creating less rugged exposures. Most schist outcrops are relatively low and flat.

Trending through the middle of Kabetogama and Namakan lakes is a broad belt of mixed
gneiss, which lies between biotite schist to the north and massive granite to the south.
These rocks consist of layers and irregular masses of biotite schist separated by sheets of
granite. Highly contorted folds can been seen in most outcrops.

The terrain south of a line extending roughly from Sphunge Island (southwestern part of
Kabetogama Lake) to Sullivan Bay is composed mostly of granitic rocks. These rocks
range in composition from a true granite to hornblende guartz diorite. Commonly, the
mineral composition and texture vary rapidly over short distances, so that a large
exposure may contain rocks of various colors and textures. Granite outcrops are
generally rounded and smooth and commonly display glacial striations, chattermarks, and
polished surfaces.

The youngest rocks in VOYA are mafic dikes, which are common in the area. These
mafic igneous rocks are composed of gabbro or diorite, and cut through older members of
the granitic series.




Structural Geology

The Superior Province in north-central Minnesota has undergone a great number of
tectonic fanlting and folding events (Davis et al., 1994). There is strong evidence to
suggest that VOYA is located within major faults having substantial displacement (Day,
1985). The following information supports a major fault (Rainy Lake-Seine River Fault)
extending through the channel of Rainy Lake south of Dryweed Island:

+ Numerous faults and shear zones identified on Little American Island.
4 Meta-arkose on Grindstone and Dryweed island outcrops to the south, whereas
biotite schist on the mainland outcrops to the north.
¢ Canadian geologic maps identify a major fanlt coming into this vicinity from the
" northeast.

A prominent set of topographic lineaments in Kabetogama Lake trend to the northwest.
These lineaments, found in Mud Bay and Blind Ash Bay, may be controlled in part by
oblique faults, but are known to be subparallel to a prominent joint set (Minnesota
Geological Survey and University of Minnesota, 1969). The numerous fractures and
faults in the region likely provide some structural control for the limited ground water
resources.

Minerals

A “greenstone belt” passes through the extreme northwestern corner of VOYA | including
Dryweed Island. The belt’s composition includes: chloritic schist, massive greenstone,
and meta-arkose with lesser quantities of felsic tuffs, pillowed lava flows, and
conglomerate. This belt contains one formerly productive gold mine and several prospect
pits and adits. Silver and copper have also been identified within this belt (Minnesota
Geologic Survey and University of Minnesota, 1969). The greenstone belt is part of a
broader mineralized zone, the Rainy Lake District, that crosses into Canada. In Canada,
mining from this district has produced more than a million dollars in gold and several
copper prospects (Grout, 1937). A gold mine in Ontario (located in the greenstone belt)
near Lake Superior is being developed and is projected to produce $300 million worth of
gold per year (U.S. National Park Service, 1994).

Although almost 1,000 mineral interests (4 federal, 102 state, 73 private and 795 “non
confirmed” private due to improper registration or tax delinquency) exist within the park,
they are not subject to mineral entry or exploration. VOYA'’s enabling legislation
(Section 301(c)) specifically prohibits “all mining and mineral activities” mthln the park
(U.S. National Park Service, 1994).

Soils

Soil development has occurred in the region over the last 20,000 years (U.S. National
Park Service, 1992). The primary processes affecting soil formation in the region were




glaciation and lacustrine sedimentation. There are two basic soil associations that occur
in the park: shallow upland forest soils and deep organic soils (Arneman, 1963). The
soils at VOYA are classified within the Tower-Ely Glacial Drift and Bedrock Complex.
Five of the 12 soil units contained within this geomorphic area are present in the park.
Table 1 identifies and describes these five soil units, beginning with the most dominant
soil types. The soils are grouped into landscape units based on the following factors

(University of Minnesota, 1981):

1, Texture of soil material greater than 5 feet - sandy (8S), loamy or silty (L), clayey (C),
and bedrock (R).

2. Texture of soil material less than 5 feet — sandy (8), loamy or silty (L), and clayey (C).

3. Drainage — moderately well to excessively drained (W), somewhat poorly to very poorly
drained (P). :

4. Color of surface soil — dark color (D) and light color (L).

The available water capacity of most soils in the region ranges from very low to moderate
(University of Minnesota, 1981).

Table 1. Soils Identification and Description, Voyageurs National Park (modified after University of
Minnesota, 1981).

Note: Qver 90% of VOYA soils are classified as RLWL.

Hydrology
Surface Water

VOYA lies within the 14,900 mi* Rainy Lake basin, which forms part of the headwaters
of the Hudson Bay watershed (Figure 4). This basin includes three watersheds that
contribute to the park: Rainy Headwaters (USGS # 9030001), Vermilion (USGS # 9030002),
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and Rainy Lake (USGS # 9030003). Approximately 70% of the basin is located in Ontario,
and the remainder is in Minnesota. Flow through the basin is generally

northwesterly. Rainy Lake is the largest lake in the basin (331 mi®), 75% of which is in
Ontario. Namakan Reservoir (Namakan, Kabetogama, Sand Point, Crane, and Little
Vermilion lakes) has a surface area of 100 mi?, 77% of which is in Minnesota (Kallemeyn
et al., 1993). The Rainy Lake basin contains a complex network of lakes, ponds, and
connecting rivers and streams (U S. National Park Service, 1994).

The Namakan River is the largest single source of inflow to the park (Payne, 1991). This
watershed provides nearly 70% of the total inflow to Lake of the Woods (U.S. National
Park Service, 1994). Other significant park inflow sources include the Vermilion River,
Ash River, Loon Riyer, and Seine River (Canada). A three-reservoir (Namakan, Rainy,
Lake of the Woods) network model for this drainage basin is presented in Figure 5.

The lakes in the region vary in size, depth and area (Table 2), and the productivity of
these lakes is directly related to the morphological features of the lake basin (Kepner and
Stottlemyer, 1988). For example, Kabetogama Lake, which is relatively shallow, has a
higher nutrient content than the other three large lakes (Rainy, Namakan, and Sand Point)

(Payne, 1991).

................ Namakan River Inflows

............... Namakan Lake
Portages
. Namakan Lake Outflows
Ungaged Inflows \ /
"~ Rainy Lake
.. Hydropower at International Falls &
Fort Frances
e Rainy River
Ungaged Inflows
\"k_,_‘.
- Lake of the Woods

"""""""""" Kenora & Norman Hydropower

Figure 5. Schematic Network of Surface Water Flow through the Three Lake System (modiﬁecf after Flug,
1986).
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Table 2. Morphometric Parameters for Kabetogama, Namakan, Rainy, and Sand Point Lakes at Full
Capacity. (modified after Kepner and Stottlemyer, 1988).

Kabetogama Lake and the portions of Sand Point and Namakan lakes that lie within
VOYA have a combined area of 45,491 acres (21% of VOYA). Water levels in these
three lakes were originally controlled by natural rock sills at the Kettle Falls and Squirrel
Falls outlets of Namakan Lake. Two dams constructed at this outlet in 1914, are now
used to regulate the water levels in all three lakes (Kallemeyn, 1987a). Hydropower
facilities located at International Falls and Fort Frances are independently operated and
control water levels in Rainy Lake and discharge to Lake of the Woods. These dams are
owned and operated by Boise Cascade and Abitibi Consolidated for the generation of
electricity used in plant operations at International Falls.

Lakes are important to the ecology and recreation of this region. VOYA is comprised of
- more than 26 small interior bodies of water (approximately 3300 acres) located on
Kabetogama Peninsula and the mainland. Interior lakes are the primary destination of the
park’s hiking trails. Snowmobiles are allowed on the frozen waters of Rainy,
Kabetogama, Namakan, and Sand Point lakes, Chain of Lakes Trail (Locator, War, Club,
Quill, Loiten, Shoepack, Little Trout, and Mukooda lakes) and on several portage trails
within the park. Aircraft may be operated on the entire water surface and frozen lake
surface of the following lakes: Rainy, Kabetogama, Namakan, Sand Point, Locator, War
Club, Quill, Loiten, Shoepack, Little Trout, and Mukooda. The Superintendent has
authority to close trails and/or lake surfaces to snowmobiles and/or aircraft to meet park
management objectives (i.e., public safety, wildlife management) (36 CFR, Ch 1, §7.33).

Numerous streams also contribute to the water resources of the region. Annual maximum
flows usually occur in April or early May as a result of snowmelt. Annual low flows
occur in winter when water is stored as snow and ice, and during dry periods in late
summer or early fall (University of Minnesota, 1981). Due to minimal groundwater

- resources in the region, surface water is the primary water source for industrial and
domestic needs. The cities of International Falls and Fort Frances (Ontario), and local
industry (paper mills) rely on Rainy Lake for their water supplies (University of
Minnesota, 1981).

Surface Water Management

Water levels for Rainy Lake and Namakan Reservoir (Kabetogama Lake, Sand Point
Lake, Namakan Lake, Crane Lake and Little Vermilion Lake), which impact VOYA, are
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managed from water control structures at two locations: Kettle Falls/Squirrel Falls and
International Falls/Fort Frances. Flug and Kallemeyn (1993) presented the following
chronology of water policies and events associated with surface water management for
Rainy Lake and Namakan Reservoir:

1905-1909: The United States and Canada allowed construction of the
International Falls Hydroelectric Project at Koochiching Falls, the natural outlet of
Rainy Lake. The dam spans International Falls, Minnesota and Fort Frances,
Ontario with the international boundary crossing the middle of the dam. The dam
is privately owned and operated to provide water storage and power for pulp and
paper mills.

1909: The Boundary Waters Treaty between the United States and Canada
established the International Joint Commission (IJC), to prevent disputes in use of
boundary waters, to provide a framework for cooPeratlon, and for regulatlon of
water levels and flows.

1916: High May flood waters and severe street flooding inspire an increase in the
design outflow capacity from Rainy Lake.

1938 — 1940: A convention between the United States and Canada, duly ratified in
1940, empowers the IJC to determine emergency conditions in the Rainy Lake
watershed and to adopt measures of control or rules of regulation for dams and
control works. The primary objective was to secure the most advantageous use of
waters for the combined purposes of navigation, sanitation, water supply, power
production, recreation, and other beneficial purposes.

1949: The 1940 convention led to the 1949 1JC Order, which set criteria for dam
releases, defined emergency conditions, and set monthly water elevations for both
Namakan and Rainy lakes. Individuals from the United States and Canada
expressed concerns about impacts from regulated lake.levels on riparian lands,
shore properties, bank erosion, flooding, recreational use, and creation of
unsanitary conditions. '

1957: In response to floods in 1950 and 1954, and to complaints expressing
dissatisfaction with operations under the 1949 IJC Order, a five-year trial period
of amendments was implemented. These amendments established a set of >
maximum elevations on Namakan Lake for the period October 1 to June 1. No
changes to Rainy Lake were made. To accommodate resort owners, full elevation
on Namakan Lake was targeted for June 1 instead of July 1, and to improve fish
spawning activity, a maximum lake level was set from April 1 to 21.
1970: In 1968, the IJC ordered the International Rainy Lake Board of Control to
further investigate regulation of Rainy and Namakan lakes. This was in response
to heavy rains that resulted in lake levels above full pool and to low-water events
that resulted in lake levels to fall below the prescribed minimum elevations. The
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that resulted in lake levels to fall below the prescribed minimum elevations. The
1970 Amendments redefined emergency conditions, allowed a 0.15 m flood
reserve, modified ranges for water elevations on both lakes, defined minimum
elevations on Rainy Lake, and established minimum flow releases for pollution
abatement by maintaining downstream dissolved oxygen concentrations that
approximated natural flow conditions.

The current water management programs or “rule curves” established in 1970 by the IIC,
define the upper and lower water stage elevations within which the dam operators must
maintain the water levels at any given time (Figure 6). In several instances, the IJC
amended the rules for water management in order to overcome operational difficulties at
the hydropower plant or in response to flood or drought conditions that caused the lakes
to reach elevations outside the “rule curves”. The dams and lake levels are currently
managed for the authorized purposes of hydropower production, navigation, domestic
water supply, sanitation, recreation, and other public purposes (Kallemeyn et al., 1993).
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Figure 6. Existing Rule Curves for Rainy Lake and Namakan Reservoir. (Data provxded by L.M.
Kallemeyn, USGS —BRD.) .

The present average annual lake-level fluctuations are 2.7 m (8.9 ft) for Namakan
Reservoir and 1.1 m (3.6 ft) for Rainy Lake. Namakan Reservoir’s fluctuation is
approximately 0.9 m (3.0 ft) greater than the estimated “natural” or pre-dam fluctuation,
whereas Rainy Lake’s is 0.8 m (2.6 ft) less (Flug, 1986). Regulated lake levels usually
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peak in late June or early July rather than late May or early June as they did prior to dam
construction, and they remain stable throughout the summer rather than gradually
declining (Kallemeyn, 1987a). ‘

Article 401 of the International Falls Project license states that water level management
shall be operated according to the existing rule curve regulating the level of Rainy Lake
as prescribed by the IJC (Robinson, 1995). The International Steering Committee (ISC),
a voluntary nine-member group of private citizens, government officials from Canada and
United States, and a Boise Cascade representative, was formed in 1991 to analyze the
existing water level management system (rule curves) for Rainy Lake and Namakan
Reservoir. Numerous studies and reports [Osborn et al. (1981), Flug (1986), Monson
(1986), Kallemeyn (1987a), Kallemeyn (1987b), Kallemeyn et al. (1988), Kepner and
Stottlemyer (1988), Kraft (1988), Reiser (1988a), Reiser, (1988b), Smith and Peterson
(1988), Thurber and Peterson (1988), Flug et al. (1989), Kallemeyn and Cole (1990),
Wilcox and Meeker (1991), Cohen and Radomski (1993)] indicate that, while existing
“rule curves” provide advantages for power generation and spring flood control, they
have detrimental effects on the aquatic habitat and biota. As a result, new “rule curves”
have been proposed by the Steering Committee and are currently under review by the
1JC’s technical advisory committee, the International Rainy Lake Board of Control
(International Steering Committee, 1993). The Energy and Water Development
Appropriations Act of 1996 was signed into law November 13, 1995 by President
Clinton. The Act includes provisions to establish interim lake levels for Rainy Lake and
the Namakan Reservoir. The Act requires that, within the existing rule curves, water
levels of Rainy Lake and Namakan Reservoir be maintained as close as possible to the
rule curves proposed by the Steering Committee (Robinson, 1995).

Ground Water

Ground water resources in the park are very limited due to the thin soil regolith and
bedrock conditions. Geologic mapping has determined that the metamorphic and granitic
rock underlying the park has an extremely limited potential to host ground water. The
Minnesota Department of Natural Resources (MDNR) considers these units as “non-
aquifers” (Davis et al., 1994). Hydraulic conductivity for unfractured metamorphic and
igneous rocks typically range between 10™'? — 10°® cm/s, which is less than the typical
range for an unweathered clay, 10'°~ 10”7 cm/s (Freeze and Cherry, 1979). Wells in the
region commonly yield less than five gallons per minute (University of Minnesota, 1981).

Water Quality

Waters within VOYA, have been designated as “Outstanding Resource Value Waters”
(ORVWs) by the State of Minnesota (MPCA Ch. 7050.0180). These regulations state
that no person may cause or allow a new or expanded discharge of any sewage, industrial
waste, or other waste to these waters. These regulations further assert that new or
expanded discharges to waters that ultimately flow into VOYA shall not deteriorate
VOYA’s current water quality (Jacobson, pers. comm., 1998). The Minnesota Pollution
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Control Agency (MPCA) has prepared a decision chart (Table 3) as a guide to
determining potential discharge compliance with ORVWs,

Table 3. Nondegradation Key for Outstanding Resource Value Waters (modified after Davis et al., 1994).

1. Is the discharge to an ORVW? a. yes (see2)

) b.no (see4)
2. Is the discharge prohibited or restricted? a. prohibited {see 3}
3. No discharge will be allowed. ke
4. Is the discharge upstream from an ORVW? a. yes (see5)

b.no (see9

5. The discharge will be controlled to assure no deterioration in - i
the ORVW. S
6. Is the discharge new or expanded as of 11/04/84 (03/07/88 for | a.yes (see7)
new ORVWs)? ' b.no (see8

7. The discharger must identify prudent and feasible alternatives.
If alternatives are not available, the MPCA will decide whether to |
issue a permit and what restrictions would apply. P

8. Nondegradation does not apply. : el
9.Is the discharge new or expanded as of 03/07/887 a. yes (see 10)

b.no (see )
10, Is the discharge significant (200,000 gallons/day or 1% a. yes (see 11}
increase in toxic concentration)? Tbh.no (secd

11. Using information from the discharger, the MPCA will .
decide whether additional contro! measures are reascnable to be
minimize an impact, Lo

A water-quality investigation in four interconnected lakes (Namakan, Rainy,
Kabetogama, and Sand Point) and two embayments (Black Bay and Sullivan Bay)
comprising most of the park’s surface water, was conducted from 1977 — 1984. Based on
the results from this study, Payne (1991) made the following conclusions:

¢ The three large lakes, Sand Point, Namakan, and Rainy (near the eastern and
northern boundaries of the park), were oligotrophic (deficient in plant nutrients) to
mesotrophic (moderate supply of plant nutrients), having low dissolved solids and
alkalinity and dimictic circulation (two overturns annually).

+ Kabetogama Lake, Black Bay, and Sullivan Bay (near the western and southern
boundaries of the park) were eutrophic (high level of plant nutrients), having high
dissolved solids and alkalinity, and polymictic circulation (continuous mixing
with no persistent thermal stratification).

+ Kabetogama Lake had a higher nutrient content than the three large lakes (Sand
Point, Namakan, and Rainy), and algal blooms, which reduced transparency, were
documented. Kabetogama Lake is much shallower than the other three large
lakes.
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