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Hydrology of Jefferson Lake
LeSueur County

General :

Jefferson Lake is a meandered lake of 2290 acres, about 5 miles in length.

Its very irregular shoreline divides it into four main parts, whose dimen-

sions are listed below:
Area Shoreline Maximum . • ' • ; . • ' .
Acres • Miles .Depth '• . " • > - . •

*. West Jefferson • 441 8.0 > • 24

. . Kiddle Jefferson 705 6.4 8

East Jefferson 700 5.6 37

Swedes Bay -- 472 7.3 6

About 300 seasonal homes and four resorts have been built along its shores.

Host of this development is concentrated on West Jefferson and East Jefferson

The lake is located in an area of level to gently rolling topography with

a rather large percentage of swamp land. It is entirely rural in character;

most of the high ground is cultivated, and the swamps extensively drained.

Geology;

Jefferson Lake is located along the course of a glacial drainageway that car-

ried water from the ancestral Minnesota River to the ancestral Mississippi

via the Cannon River valley during the earliest phase of the Wisconsin Ice

Stage. At that time glacial ice blocked its passage to the north. Later

advances of the ice during the Wisconsin Stage filled the valley with drift.

Ice blocks buried in the drift produced the lake basins.
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The influence of this drainagoway on the bedrock is uncertain because of

difficulties encountered in determining the local structures of the bedrock

beneath 100 to 300 and more feet of glacial drift. Apparently the bedrock

southeast of Lake Jefferson is St. Peter Sandstone, locally capped by remnants

of Platteville Limestone, and buried under 100 to 150 feet of glacial deposits.
i

The lake itself lies over a buried valley which is cut at least through the

St. Peter Sandstone and into the Shakopee Dolomite Member of the Prairie du

Chien formation. This valley probably trends SW - NE at the lake. Northwest

of the lake the bedrock surface rises, apparently in a gentle anticline, since

the first unit encountered beneath the drift is still the Shakopee Dolomite.

The drift here is approximately 200 feet thick while in the buried valley it

may reach 400 or more feet in thickness. Older Paleozoic rocks underlie the

units discussed.

Precipitation;

Long-tera records at three nearby Weather Bureau Stations indicate the follow-

ing: ' . • • - .

North
St. Peter • Mankato • Waaeca

Mean annual (1931-60) 28.16 28.25 27.85

Maximum annual (19*8) 41.16 44.89 42.40

Minimum annual (1958) f 15.55 14.47 13.38

Evaporation:

Records of evaporation rates from standard evaporation pans have been obtained

by tho U.S. Weather Bureau at Waseca Experiment Station'for the months Kay to

September since 1964.
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Evaporation contd.;

".. .; .
May

June

July

August

September

1964

8.42

8.44

9.10

6.92

4.71

1965

6.98

8.81

7.99

5.94

2.85

1966

8.22

8.68

8.82 .

6.74

5.35

1967

' 7.49

••: 7.41.
£.25

6.45

4.69

.' 1968

1 6.14

8.50

'•:•' 8.05
6.17

4.94

5-oonth total 37.59 -. 32.57 . 37.81 34.29 33.80

Ground water; U> < f |

.. • Very little information is available on ground water resources in the insaedi-

. \ ate vicinity of the lake . Although water is usually available in the general

area from sand or gravel beds in the glacial drift, if large, volumes are needed

it may be necessary to go to the underlying rock formations.

Surface water: •

Probable annual runoff in inches is best indicated by records at the following

• stream gaging stations. ..'• " :- ' . •'.
' ' • ' • * .

•-'. ;. '- • , :; . .. ,'.•••';. .'. Cannon River , LeSueur River
• •••' : at Welch ." . at Rapidan •

Mean annual '. 4.86 4.43

"'•. .' Maximum annual . .: 10.04 (1945) ' • 9.97(1951)

• - . Minimum annual 1.41 (1945) 0.73(1958)
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The west bay of the lake is separated by a narrow atrip of land from Henry

Lake, whose outlet is Dog Creek which flows west to the Minnesota River.

The east bay is also separated by a very narrow strip of land from German

Lake whose outlet is to the east to Cannon River. The natural outlet of Jefferson

Lake appears to have been through a swampy area just south of this narrow strip,
t

into German Lake. In 1938 the Division of Game and Fish constructed a 61 x 6*

concrete box culvert in this strip of land between the two lakes to facilitate the

flow of surplus water from German Lake into Jefferson Lake. When water levels in

both lakes are high enough this culvert serves as an equalizer. It is equipped with

stop log controls so that when Jefferson Lake is low the water may be prevented

from flowing from German Lake into Jefferson Lake.

The connecting channels between the various parts of the lake were originally

very shallow, so that during very low stages the lake was divided into four separate

lakes. At various times these connecting channels have been deepened or new chan-

nels excavated, sometime to permit rescue of fish, sometimes to permit passage of

boats.

A staff gage was placed at both ends of the box culvert between Jefferson and

German Lakes, and systematic records of lake levels were made from June 1939 to

June 1947. During this period the lowest level on Jefferson Lake was 0.0 in July

1939; the highest was 5.33 in June 1946.

Correspondence and reports in the files of the Division indicate much greater

variations in water levels, few of which are related to any standard datum or per-

manent reference point. : . . - . ; • • . '..-
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A report by John T. Stewart, consulting engineer, dated October 2, 1926,

states that the lake level was very low in 1893; that it was high in 1917, when

the outlet channel was cleaned out to relieve high stages on the lake; that it

vas again very low in 1926, and there had been no outflow from German Lake for

several years.
i -:

In March 1937» a report by J.A.Lindsay, engineer, states that the water level

vas then 7.5 feet lower than the 1920 level, which he apparently considered the

normal or desirable level.
etc

In 1939 Olaf Skramstad reported that the west bay was 14$ feet below the main

.. part of the lake. In 1941 it was still 12 feet below, and in July 1942 it was

6.7 feet below_ In November of that year it had equalized with the main part which

had risen to 2.40 on the gage.

Maintenance of lake levels at a satisfactory level and without extreme fluctua-

tions depends largely on two factors: (l) an outlet having capacity adequate to

discharge surplus waters; and (2) a water supply adequate to replace losses from

surface outflow, seepage, and evaporation.

Jefferson Lake has a water area of 2290 acres and a tributary watershed of 12.8

square miles, a ratio of watershed to lake area of 3.5:1. German Lake has a lake

area of 975 acres, and an additional tributary watershed area of 12.1 square miles.

If we consider Jefferson and German as one body of water, they have a total watershed

of 24.9 square miles to support a total lake area of 3265 acres, a ratio of approxL-
»

mately 5:1*
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According to Meyer's Evaporation from Lakes and Reservoirs, mean annual

evaporation in the vicinity of these lakes should be about 32 or 33 inches, and

the excess of mean annual evaporation over mean annual precipitation is about 7

or S inches. The records of summer evaporation from pans at the Waseca station

quoted above indicate that annual evaporation may be somewhat greater, although

it is generally recognized that evaporation from pans is greater than from open

bodies of water.

If we accept the mean annual runoff of 4.4 inches at the LeSueur River station

. as typical of this area, it would require about two square miles of tributary

watershed to supply the surface runoff to compensate for evaporation losses fron

one square mile of lake area. There may, of course, be additional losses by seepage

through the lake bed, and some water is lost by surface outflow from the lakes.

The history of the lakes indicates that additional water supply is needed to

maintain the lakes at satisfactory levels at. all times. At various times diversions

from nearby lakes in adjacent watersheds have been considered. Unfortunately the

watershed of Jefferson Lake is adjacent only to the headwaters area of the adjacent

watersheds, so that it is difficult to find a source of additional water supply

sufficient to justify the difficulty and expense involved. Construction of a diver-

sion ditch from Kud Lake into German Lake by the Division of Game and Fish in 1934

brought in water from 5 or 6 square miles of additional watershed, which has un-

doubtedly been helpful.

A diversion from Henry Lake just north of the west arm of Jefferson Lake would

be easy and inexpensive because of tha very short distance and favorable relative

elevations. This lake has a very small watershed about equal" to the lake area

itself, so would seldom have any surplus water available.


