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Effect of Drainage on Wat er Levels of Farm Wells 
Whenever the Upper Mississippi Valley 

experiences drought, whether the periods 
be a matter of a few weeks or a recur
rence of dry years, statements repeatedly 
appear to the effect that the dry weather 
is the result of lowering the groundwater 
level by the drainage operations of past 
years. Such statements imply that rain
fall has decreased because of drainage and 
that the groundwater level has been per
manently lowered. 

The first asswnption, that drainage has 
resulted in decreased precipitation in the 
Upper Mississippi Basin, may be dis
missed because rainfall records do not 
indicate that there has been any perma
nent change in rainfall. Records in the 
Twin Cities area for the past 102 years 
show that during the first 20 years of 
this period, the average annual precipita
tion was 25.1 inches, while during the 
past 20 years, including 1938, the average 
has been 24.6 inches. It is true that these 
figures show one-half inch less rain per 
year for the past 20 years than for the 
20 years from 1837-1856, but this diffe1·
ence is too slight to be of significance. If 
we compare the first 30-year period of the 
102 years with the last 30-year period, 
we find that the average for the years 
1837-1866 was 25.5 inches and t11at it 
was 25.8 inches for the years 1909-1938. 
In this case, the yearly average has been 
greater the past 30 years than for the first 
30 years, but again the difference is so 
slight as to be without significance. It is 
not so easy to analyze the effect of drain
age on groundwater levels because long
time records of groundwater fluctuations 
are almost non-existent. 

Because farm crops are relatively shal
low rooted and construction costs rapidly 
mount with depth of cut, drainage chan
nels are not deep. In the Upper Mis
sissippi Valley, field tile are seldom laid 
deeper than 4 to 40 feet, while outlet 
ditches from other than very large dis
tricts rarely are dug deeper ilian 8 to 
10 feet. 

A large proportion of all drainage 
systems is in the low parts of the fields. 
Normally, without artificial drainage, the 
excess water in these low places lies near 
the surface and is either evaporated into 
the air directly or through transpiration 
of wet-land plants. During periods of 
excessive precipitation the surface water 
on many undrained low lands finally 
reaches such a height as to start to flow 
outward into natural drainage channels 
and ceases to be a potential source of 
groundwater supply. Probably only a 
small part of the soil water supply is 
derived from seepage through these tight 
low lying lands, most of it being collected 
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through lighter and more porous upland 
soils. The percentage of these upland 
soils which are drained is negligible. 
Less than 5 per cent of the whole Mis
sissippi River Basin is in drainage enter
prises of any kind. 

In connection with groundwater studies 
of northern Minnesota, five automatic 
water stage recorders were installed the 
season of 1934 in Aitkin, Beltrami, and 
Roseau counties. All of the recorders 
were in areas with peat overburden rang
ing from about 1 foot in depth in Roseau 
County to peat 6 feet deep in Beltrami 
County. In all cases, the wells are be
tween J4 and 0 mile from a drainage 
channel, either a natural water course or 
an open ditch. According to Weather 
Bureau reports, the weather during 1935, 
as a whole, revealed a return toward 
normal. The mean temperature as a 
whole was slightly lower than usual, and 
the precipitation somewhat above average. 
The year 1936 will go down into ilie 
climatic history of the state as one of 
great extremes in temperature and pre-

Table I. Average Groundwater Level 
Readings in Four Northern Min

nesota Areas for 1935-1937 

1935 
feet 

April .......................................... . 
May ............................................... . 
June ....................................... 0.9 
July .......................................... 1.2 
August ................................. 2.3 
September ........................ 2.5 
October ····················-········ 2.6 
November ......................... . 

1936 
feet 

0.9 
2.2 
3.8 
5.0 
5.3 
5.2 
5.3 

1937 
feet 

5.5 
0.4 
0.5 
0.8 
0.8 
1.2 
1.2 

Table II. Average Monthly Precipita
tion for 5 Weather Bureau Stations 

Contiguous to Areas of Table I 

1935 
inches 

April ·····-·····--······················ 1.58 
May .................................... 1.48 
June ....................................... 3.92 
July ·············-······················· 3.78 
August .............................. 4.41 
September ······-······--····· 1.37 
October ........................... 1.42 
November ..................... 0.96 

Total ............................. 18.92 

1936 
inches 

0.94 
2.18 
1.79 
0.96 
1.92 
2.51 
0.40 
0.63 

11.33 

1937 
inches 

4.14 
3.05 
2.23 
7.12 
3.63 
1.92 
0.41 
0.77 

23.27 

cipitation. It had abnormally high tem
pera tu res for July. It was the second 
driest year for the state as a whole since 
1891. Precipitation was deficient every 
month from April to November, inclu
sive. In general, the season of 1937 was 
one of heavy precipitation. The winter 
of 1936-37 was one of heavy snowfall. 
It was followed by protracted periods of 
rainfall, resulting in heavy floods in north
ern Minnesota. Without exception, the 
soil water level was low during 1936 in 
all the observation wells of which we 
have records. The soil water in these 
same wells was relatively high during 
1937 and was in between during 1935. In 
Table I are shown average elevations for 
the Roseau, Thief River Falls, Schilling, 
and Aitkin wells. Precipitation records 
are shown in Table II. Study of these 
records show close relation between 
height of soil water and precipitation. 

Precipitation, whether in the form of 
rain or snow, is dissipated by surface 
runoff, by evaporation and transpiration, 
or by percolation into the soil. If artifi
cial drainage appreciably decreased deep 
percolation, ilien runoff from drained 
areas would show an increase when com
pared with that from the same areas 
previous to drainage. However, a thor
ough study by Woodward and Nagler at 
the University of Iowa several years ago, 
of the Des Moines watershed of 13,900 
square miles, and Iowa River watershed 
of 3,140 square miles, indicated otherwise. 
About one third of the two watersheds 
were in operating drainage enterprises. 
The conclusions of the authors follow: 

"A critical examination of the records 
of these two streams shows that during 
Rood periods there has been no significant 
change in their behavior which may be 
attributed to drainage. The total runoff 
from storms of like precipitation, the 
maximum rates of discharge, and the 
rain-water storage conditions within ilie 
basins seem to have been unaltered by 
the extensive drainage operations." 

Conclusions 

1. Fluctuations in groundwater levels 
in the upper 5 or 10 feet of soil are 
related to vagaries of precipitation. Dur
ing wet seasons the groundwater will be 
high and will recede during dry seasons. 

2. Because operating drainage enter
prises cover less than 5 per cent of the 
total area of the Mississippi River Basin, 
any effect on water levels of farm wells 
is local and of small economic importance. 

3. The effect of drainage enterprises is 
not detectable on runoff of extensive areas 
though a third of the area is drained. 
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