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DRAINAGE IN THE RAINY LAKE WATERSHED IS NORTH-

WARD TO A CHAIN OF BORDER LAKES ALONG THE
UNITED STATES-CANADA BOUNDARY —Water in the lakes
moves westward into the Rainy River. In the extreme eastern part,
water drains into Canada before entering the border lakes. The
watershed includes an area of about 4,500 mi? (11,700 km?)
[Minnesota Division of Waters, 1959]. About 10,000 ma? (25,900
km?) im Canada drains southward imto the border lakes. The
watershed is heavily forested, contains many lakes, and has a
complex drainage network that is controlled partly by the bedrock
structure.

Crystalline rocks of the Canadian Shield are at or near the surface
in much of the watershed. Local relief of the land surface com-
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monly exceeds 100 ft (30 m). Deposits of glacial Lake Agassiz
occur in the extreme northwestern part of the watershed. Details
of topography can be obtained from 7% and 15-minute quadrangle
maps available from the U.S. Geological Survey.

The 1970 population of the watershed was about 27,000 persons,
most of whom reside in the northwestern and southwestern parts.
Although forest products are a primary economic base, the area
is moted for its recreational opportunities. Agriculture is limited
to the extreme southern and western parts. The Mesabi Iron Range
is immediately south of the watershed and one open-pit mine is
on the southern watershed divide. Mining of copper and nickel in
the watershed s a possibility in the near future.
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WATER RESOURCES ARE NOT INTENSIVELY DEVELOPED

IN THE WATERSHED—The abundance of streams and lakes
makes water-based recreation the predomimant wse. About 2.2
million acres (0.89 million hm?) of the watershed is in the Su-
perior National Forest. Included are about 0.9 million acres
(0.36 million hm?) in the BWCA (Boundary Waters Canoe Area)
that are administered by the U.S. Forest Service and the State
of Minnesota. Voyageurs National Park consists of about 0.2
million acres (0.08 million hm?).  Water resource development
in these areas s carefully controlled. Increasing recreational use
(graph) emphasizes the importance of the area’s water resources.
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Water supplies are developed chiefly in the morthwestern and
southwestern parts of the watershed. Ground water is withdrawn
mostly for domestic supplies. Surface water is wused by most
communities (table below) some seasonal dwellers, and most
recreational users, particularly in and near the BWCA. Surface
water is also used to generate electricity at dams on the Kawishiwi
River near Winton and at the outlet of Rainy Lake. Approxi-
mately 200 old logging dams remain tn the BWCA, some of which
are still effective in maintaining lake levels.

All communities that treat sewage have secondary treatment
facilities except Ely which has tertiary treatment.
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BEDROCK CONSISTS OF A VARIETY OF PRECAMBRIAN

IGNEOUS AND METAMORPHIC ROCKS—The bedrock
surface s at or near land surface in much of the watershed; con-
sequently, land surface topography s a reflection of bedrock

topography.

The east-west trending bedrock walley south of

International Falls may extend to Kabetogama Lake.

Watershed boundary
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GLACIAL DRIFT IS GENERALLY LESS THAN 50 FEET

(15 METRES) THICK AND LATERALLY DISCONTIN-
UOUS—Where bedrock outcrops are numerous, as in areas
identified as ‘“‘thimn drift and bedrock”, drift fills depressions on
the bedrock surface. Relatively thick drift fills the bedrock valley
south of International Falls.

Sand and gravel deposits are gemerally 10 to 30 ft (3 to 9 m)
thick, but in places are as much as 50 ft (15 m) thick. The deposits
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waters.  Although data suggest that water from bedrock is
generally more highly mineralized than water from drift, it 1s
likely that its chemical characteristics were derived largely from
the overlying drift.
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L Adequate depth and quality of Adequate depth and flow
water for fish in lakes and Excellent quality Adequate depth and flow in lower Wilderness environmeit Most zoned to control shoreline EXPLANATION
| PARTS OF THE HYDROLOGIC SYSTEM ARE CLOSELY Fishand | ag cover moeded for witdite | Excellent wildifc habitat along Excellont quality , Excellent quality Extetlent quality ML vl o €
LONG-TERM VARIATIONS IN RUI‘.IO.FF' REFLECT VARI- RELATED, AS ILLUSTRATED BY DATA COLLECTED wildlife hc:ibita t is provided by: banks and in adjacent wetland Excellent fisheries Good quality Excellent fisheries Good to excellent fisheries than one aqui‘;er
ATIONS IN PRECIPITATION—Precipitation and runoff were NEAR ELY — Large changes in the hydrologic system are seasonal. habitat Wotlands<ink h. ; Good migratory waterfowl resting Excellent wildlife habitat along Excellent wildlife habitat along Excellent wildlife habitat along Excellent wildlife habitat along Desirable features
below average in the late 1950’s and early 1960’s and above average T winda. sk Balew 6 & d on the surface as snow and ice :(: ‘f:d:; :y :—: ;1; l?g:e :s es sur- and feeding areas banks and in adjacent wetland banks and in adjacent wetland shore and in adjacent wetlands shore and in adjacent wetlands Generally adequate quality above line
b y
in the late 1960’s. Amnual runoff variations tend to be more sub- lake a ” & ine. is 4 flow Streams—marsh and woodland : .
ipitaty o b he l mi ?"’d ground wam le’vegs om0 o R along banks Occasional flooding Occasional flooding Intermittent flow in many Commonly inadequate quantity
dued than those for precipitation, probably because of the matura diminishes, consisting entirely of water released from storage Undesirable features
regulating effect of the many lakes. i lakes and the ground-water system. As smow melts in the spring Recharge may be slow below line
and precipitation increages, lake and ground-water levels rise and Adequate access to lakes and Excellent esthetic values Excellent esthetic values
streamflow tncreases. In summer, evapotranspiration (calculated streams — Hum:; habitztion ltimited tto . Excellent esthetic val Wilderness environment Excellent hunting, fishing, and
. . . j Availability of areas suitable for xcellent esthetic values southern and western parts o xcellent esthetic values Excellent esthetic values other water-based sports
S et ies oAl i acoemied, sater s, ading. o huntin, fahing, nd other vater [l Excellent conouivg | i eienhed B it p [l Soieaagitieg ) Sl fos o ecuaions
’ y : sports ! ; ages southern and western parts o xcellent canoeing uses
streamflow decreases. Recreation Awsliabls resorts; ke cotiages Public access at several sites Excellent fishing and hunting watershed No human habitation Public access at many sites Good Fair Poor
¢ 'y
The above data indicate that change in storage in the Ely area and campgrounds Colors indicate overall adequacy of
g ag Y P
was negligible in 1971, megative in 1972, and positive in 1973. Esthetic values and absence of Access may be difficult in some gcc;‘“o“al flooding Little or no access to some streams watet sources s evalinted for specific purposss
Differences are largely due to variations in the amount and pollution areas .m A TR Ssos 10 M T =
timing of precipitation. *Regulations prohibit any development in the BWCA
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Patterned area is morainic (mainly brown, Bedrock crops out in more than
leareous till; includes areas of sand 40 percent of area
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Area in which most wells are com-
pleted at depths of 20-120 feet
(6 to 37 metres) in glacial drift.
Some wells are completed at
depths of 100 to 380 feet (30 to 116

Area in which most wells are com-
pleted at depths of 30 to 80 feet
(9 to 24 metres) in glacial drift
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T Watershed boundary
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are of outwash or ice-contact origin in the southern part of the
watershed and of glacial-lake origin in the northwestern part where
clay or silt predominate. Areas of peat are scattered throughout
the watershed, most being too small to show on the map above.
Peat is generally a few feet thick but s as much as 20 ft (6 m) in
the northwestern part of the watershed.
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from the U.S. Soil Conservation Service
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SAND AND GRAVEL ZONES IN GLACIAL DRIFT ARE
THE MOST FAVORABLE SOURCES OF GROUND
WATER—Thickness and hydraulic conductivity in areas A, B,
and C, are in places sufficient to yield several hunmdred gallons
per minute to an individual well. However, drift is thin or absent
wm much of the watershed and bedrock is the only source of
ground water. Water in the bedrock occurs in fractures or
weathered zomes. As the bedrock 1is gemerally mot highly frac-
tured or deeply weathered, well yields are commonly less than

5 gal/min (0.32 l/s). Gabbro of the Duluth Complex is particu-
larly massive and unproductive.

The probability of obtainimg water from bedrock decreases
with depth and is slight at depths greater than 300 to 500 ft (91 to
152 m) below the top of the bedrock.

An areal summary of present development and the potential
for future development are shown in the table below. Pumping
rates reflect user need and are not necessarily indicative of ultimate
water-yielding capabilities.

PRESENT DEVELOPMENT
Well characteristics
SOURCE Static water Kvailable? POTENTIAL
AREA OF Depth, range level, range 4 vm; ¢ Yield FOR
WATER | and median and median i R i Remarks DEVELOPMENT
(ft below [ft above (+) mg - a'(' :"e .“;“
land surface) or below (-) ?ftl)a" gal/min
land surface]
Glacial 11 to 106 -5to-54 2 to 64 5 to 40 Drift slightly developed; all wells Drift will support additional development for at
drift 38 -19 11 22 for domestic or stock use; most least domestic or stock supplies (yield generally
(22 wells) (15 wells) (9 wells) (12 wells) wells completed with screen or less than 10 gal/min) data insufficient to map in-
open end in sand and gravel at dividual aquifers; bedrock potential unknown but
Bedrock Insufficient data base of drift; yields generally less probably similar to that in area B
than 5 gal/min
Slightly developed; all wells for Drift will support additional development for at
4to 107 -1to -48 1 to 86 2 to 250 domestic or stock use except one least domestic or stock supplies; discontinuity of
Glacial 21 -10 8 6 municipal well completed in drift deposits and insufficient data prevent map-
drift (91 wells) (66 wells) (61 wells) (21 wells) drift; most wells in drift com- ping of individual aquifers; well yields of several
pleted with screen or open end; hundred gal/min are possible locally where drift is
= many shallow wells hand dug or of cufficient thickness.
driven. Bedrock has low water-yielding capability, yields
Most wells completed in bedrock (commonly less than 5 gal/min) are limited by
Bediock 201t;’581 5 +1 t1°8'160 2 :"5372 0.3 ;0 23 are open hole, depth partly de- size and interconnection of fractures and depth of
edroc (62 welk @ 5' 11s) ey e B pendent on desired reservoir weathering; in some areas wells several hundred
wells) wells (41 wells) (32 wells) capacity of drill hole feet deep are required for adequate reservoir capa-
city
Slightly developed; all wells for Drift will support additional development for at
Glacial 12 to 165 +1 to -60 8to 138 8to 70 domestic or stock use; most least domestic or stock supplies; data insufficient
drift 62 -4 33 24 wells completed with screen or to map individual aquifers; high hydraulic head
(31 wells) (30 wells) (25 wells) (5 wells) open end in sand and gravel (gen- will aid withdrawal in some areas: well yields of
erally less than 5 feet thick) at several hundred gal/min, though not proved, may
base of drift. be obtainable in some areas; most water is highly
80 to 380 -7to -45 66 to 258 <0.1to0 12 Most wells completed in bedrock mineralized and may limit its suitability for some
Bedrock 215 _14 100 7 are open hole; depth partly de- uses gse.e water qua.llty discussion); bedrock poten-
(6 wells) (4 wells) (4 wells) (4 wells) pendent on desired reservoir tial similar to that in area B
capacity of drill hole
Glacial I, Virtually undeveloped; widely Drift, generally thin or absent, may yield domestic
drift Insufficient data scattered wells have character- or stock supplies in some areas; bedrock potential
D istics similar to area B; streams, probably similar to that in other areas; much of
lakes, or springs most common area is in Boundary Waters Canoe Area or Voya-
Bedrock Insufficient data source of water geur National Park and development is carefully
controlled
! For drift wells assumed equal to vertical distance between static water level and top perforation; for
bedrock wells assumed equal to vertical distance between static water level and bottom of well.
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IRON AND MANGANESE CONCENTRATIONS IN WATER
FROM GLACIAL DRIFT COMMONLY EXCEED THE
RECOMMENDED LIMITS FOR DOMESTIC CONSUMP-
TION (MINNESOTA POLLUTION CONTROL AGENCY,
1967)— Water from bedrock generally contains lower concentra-

tions. Excessive amounts of iron and manganese impart color and
taste to water, starn fixtures and clothes, and encrust well screens.
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