






Ta bl il f e 1. So ' treatment areas in square eet 

Soil treatment 
Percolation area in square 

rate, minutes feet per gallon 
per inch of waste per day' 

Soil too coarse for 
Faster than O.1b sewage treatmentb 

0.1 to 5 0.83 
6 to 15 1.27 
16-30 1.67 
31-45 2.00 

46 to 60 2.20 
Refer to information 

Slower than 60b on mounds 

'Por trenches only, the bottom areas may be reduced if 
more than 6 inches of rock is placed below the distribution 
pipe; for 12 inches of rock below the distribution pipe the 
bottom areas can be reduced by 20 percent; a 34 percent 
reduction for 18 inches; and a 40 percent reduction for 24 
inches. 
bSoil is unsuitable for standard soil treatment units. Refer 
to information on mounds and alternative systems. 

Land slope should be estimated 
for the proposed system. Knowledge 
of the land slope assists in the system's 
design and in selecting the effluent dis
tribution method. Steeply sloping land 
areas should be avoided to reduce con
struction problems. However, some 
contractors will install trenches along 
the contour on slopes as great as 
30 percent. While such construction is 
difficult and costly, the sewage treat
ment system will function properly 
when correctly installed. 

Soil texture can be used to esti
mate the percolationrate, which is then 
used to estimate the size of the treat
ment area that will need to be 
investigated. 

The estimated percolation rate is 
used to determine the absorption area 
(Table I), and the estimated sewage 
flow rate of the residence is determined 
from (Table 2) . While soil texture is 
not an absolute indicator of the percola
tion rate, it can provide helpful prelim
inary information. The "feel method" 
is commonly used to evaluate soil tex
ture, which should be evaluated every 
12-inches on a site or whenever the 
texture changes noticeably to the touch. 

Figure 4. 

T bl a e 2. S ewage fl owsan d il so treatment areas 
Estimated sewage flows in gallons per day 

Type of residence' 
Number 

of 
bedrooms I II II IV 

2 300 225 180 600/0 of 
3 450 300 218 values 
4 600 375 256 in 

5 750 450 294 Type I, 
6 900 525 332 II, or 
7 1050 600 370 ill 
8 1200 675 408 columns 

'Type I: The total floor area of the residence divided by the number 
of bedrooms is more than 800 sq. ft. per bedroom, or more than two 
of the following water-use appliances are installed-automatic 
washer, dishwasher, water softener, garbage disposal, or 
self-cleaning humidifier in furnace. 
Type II: The total floor area of the residence divided by the number 
of bedrooms is more than 500 sq. ft . per bedroom, and no more than 
two of the water-use appliances are ins talled. 
Type III: The total floor area of residence divided by the number of 
bedrooms is less than 500 sq. ft . per bedroom, and no more than two 
of the water-use appliances are installed. 
Type IV: No toilet wastes flow into sewage treatment sys tem. 

Final location of improvements after the site has been properly evaluated. 
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The first soil boring conducted on 
this lot indicated mottling at a 12-inch 
depth (Figure 4). Alternative waste 
treatment site 1 was rejected on the 
basis of a high water table although at 
the time of the boring, no water was 
apparent in the hole. 

Soil boring 2 was made in the cen
ter of alternative waste treatment site 
2. There was no indication of soil mot
tling to a depth of more than 5 feet. Soil 
texture was estimated using the "feel 
method." The texture was a loam atthe 
depth of the proposed system. On this 
basis the percolation rate was estimated 
at from 16 to 30 minutes per inch (mpi) 
(Table 1). 

A soil wi th a percolation rate in the 
16 to 30 mpi range would require 1.67 
square feet of trench bottom area per 
gallon of waste per day (Table 1). 
However, if 12 inches of rock is placed 
under the distribution pipe in the 
trench, a recommendation for where 
trees are present or likely to be present, 
the bottom area can be reduced by 20 
percent to 1.34 square feet per gallon 
per day. Since a four bedroom, type I 
house was being installed on the lot, 
the estimated sewage flow was 
600 gallons per day which required 
600 x 1.34 = 800 square feet of trench 
bottom area (Table 2). The trenches 
were 30 inches wide, so a total of 320 
lineal feet was required. This could be 
accomplished with four 80-foot runs. 
The trenches were to be spaced ap
proximately 8 feet on centers wi th total 
width required of approximately 
32 feet. 

The site evaluator did additional 
soil borings at the corners of an area 
approximately 32 x 80 feet. Soil condi
tions were not significantly different 
from soil boring 2. 

Only after this adequate area of 
sui table soil was located were percola
tion tests conducted. Since the soil tex
ture at the depth of the trenches was 
not different, two percolation tests were 
conducted in the area of the system 
(Figures 4 and 5). The percolation test 
procedure used was that given in the 

Figure 5. Proposed soil treatment system design with soil borings and percolation test 
hole locations. 
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Minnesota Poll ution Control Agency's 
adopted standards (WPC-40). The av
erage percolation rate determined by 
the two tests was 25 mpi. Since this is 
within the estimated range, the size of 
the system did not change. 

The system was then designed with 
the 80-foot trenches on the contour so 
that the length of all trench bottoms 
were level (Figure 5). Drop boxes were 
indicated to distribute the effluent since 
this was a sloping site. 

After the site has been evaluated, 
the location of the sewage treatment 
system, water supply welt the house, 
and pertinent structures should becon
spicuously staked. The area of the pro
posed sewage treatment system, and 
the alternate site if required, must be 
protected from any disturbance dur
ing the other construction activities. 

Final Report 
The prospective homeowner 

should receive a detailed final report 
ofthesite evaluation. It should include 
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results of each of the soil boring test 
holes including notation of texture, 
depths to mottling and water tables. 
Percolation test data, both the field 
readings and calculated percolation 
rate, should be included. A sample 
form that could be used for reporting 
the results is given in How to Run a 
Percolation Test, FO-0583, which can 
be requested from county extension 
offices. 

Data should be kept and pre
sented in aneat and professional man
ner. Each of the boring holes and 
percolation test holes should be lo
cated on a scale sketch map of the lot 
which should also include the loca
tion of the house, driveway, patio, 
and other improvements. Location of 
the sewage treatment system and wa
ter supply well should be indicated 
with setback distances specified 
(Figure 4). 

This map and data may then be 
submitted with the application to the 
local agency that issues permits for 
on-site sewage treatment systems. 



Additional Information 
The following additional publica

tions about sewage treatment systems 
may be requested from county exten
sion offices or the Distribution Center, 
University of Minnesota, 20 Coffey Hall, 
1420 Eckles Ave., St. Paul, MN 55108. 
The first two listed are particularly use
ful for site evaluation and design of on
site sewage treatment systems. 
How to Run a Percolation Test, FO-0583 
Get to Know Your Septic Tank, FO-0639 

Other Information Sources 
./ County extension director 
./ City or county zoning administrator 
./ Extension agricultural engineers and soil scientists at the 

University of Minnesota 
./ Local Soil and Water Conservation District Offices 
./ Minnesota Pollution Control Agency 
./ Minnesota Department of Natural Resources . 
./ Minnesota Department of Health 
./ Minnesota On-Site Sewage Treatment Contractors Association 
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