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The purpose of this manual is to provide a summary
of necessary information and procedures for conducting a
proper site evaluation for installation of an onsite sewage
treatment system. These recommended procedures are
intended as a guide to site evaluators and designers.
Some local permitting authorities may require additional
information. Be sure to consult appropriate local units of
government concerning their specific requirements.

SITE EVALUATION REPORT
• Provide a detailed final report of the site
evaluation to the prospective homeowner. This final
report should include:

•Preliminary information gathered and
evaluated. (See pages 2-11.)

•Results of each of the soil boring test
holes, including notation of texture, depths to
mottling and water tables. (See pages 12-33.)

•Percolation test data (both the field
readings and calculated percolation rate).
(See pages 34-45.)

•The scale map, including relative elevation
differences. (See pages 58-63.)

•A complete design, construction
recommendations and other information
based on test results, soil information and other
site information.

• Keep data and present it in a neat and
professional manner. Locate each of the boring holes
and percolation test holes on the scale sketch map of
the lot.
This sketch map should also include the location of
the house, driveway, patio and other improvements.
Indicate the location of the onsite sewage treatment
system and the water supply well, and specify setback
distances.

• Submit the map and data with the application
to the local agency that issues permits for onsite sewage
treatment systems.

PRELIMINARY EVALUATION
The site evaluation should consist of two parts:
a preliminary evaluation and a field evaluation.
A preliminary evaluation provides information about
legal requirements, such as lot setback distances,
floodplain location, legal location descriptions, lot
easements and covenants, distances to neighboring lot
improvements, and zoning requirements. Physical
characteristics of the lot, including vegetation,
topography and soils, are also considered in the
preliminary evaluation.

Determining Homeowner
Preferences _ _ _ _ _ _ _ _ __
Before beginning the preliminary evaluation or physical
investigation of the lot, determine the needs, desires and
wants of the owner. The major items for a site evaluator
to consider in developing a lot are the following:
•Location of the house
•Location of the water supply wells
•Location of the onsite sewage treatment system
To the owner of an undeveloped lot, however, major
concerns usually include the location, aspect, view and
type of house proposed. In addition, such projected

Priorities must be established,
and tradeoffs are inevitable.
improvements as a driveway, a garage, a patio or a
swimming pool may conflict with the area most suited
for onsite sewage treatment. Therefore, it is important to
discuss the site evaluation for the onsite sewage treatment
system at an early stage in development plans for the lot.
It is a rare instance when all the desired improvements
can be located exactly where the lot purchaser wants
them to be. Priorities must be established, and tradeoffs
are inevitable.

Gathering Information------•
Conducting a complete site evaluation requires a great
deal of information-as well as knowing where to get
that information. The list below describes some of the
kinds of information needed, as well as where to find
the information.
INFORMATION

WHERE TO FIND

Legal location

Client, county planning
and zoning office

House specifications
(location, number of
bedrooms, size and
water-using devices)

Client, county planning
and zoning office

Easements, utilities

County planning and
zoning office

Legal requirements
of design/installation

County planning and
zoning office

Setbacks: wells,
property, roads

County planning and
zoning office

Topography: slope,
surface drainage

Soil and Water
Conservation District
office (U.S. Geological
Survey topographic maps)

Soil information: perc rate,
water table, bedrock,
flooding, texture

Soil and Water
Conservation District
office

Flooding information

Soil and Water
Conservation District
office, Department of
Natural Resources
regional offices and local
watershed districts

Well location and depth

Well driller, Minnesota
Geological Survey and
Soil and Water
Conservation District
office

Before beginning any digging for soil investigation or
system construction, you must (by state law) contact
Gopher State One Call for the location of underground
Keep in mind that
a preliminary evaluation,
no matter how well done,
is no substitute for a field evaluation.
utilities. In the metro area, call (612) 454-0072.
Outstate, call 1(800) 252-1166. (See Figure 1.) Keep
in mind that a preliminary evaluation, no matter how
well done, is no substitute for a field evaluation.

Gopher State
One

·i;can

Metro: (612) 454-0072
Outstate: (800) 252-1166
Figure 1

Legal Land Survey Description••••••
Legal land surveys in Minnesota are based on a
township/range description, with a typical township
containing 36 sections of land, each of which is
1 square mile or 640 acres in size. Figure 2 shows
the pattern of section numbering for a 36-square-mile
township.
Within sections, divisions are made on a quarters basis
with respect to the four directions. Figure 3 shows a
typical section with its divisions. When subdivisions are

platted, individual properties are assigned block lot
numbers. A complete legal description includes

A complete legal description
includes township and range,
section number, section division,
block number and lot number.
township and range, section number, section division,
block number and lot number.
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Soil Survey Information•••••••••
Published detailed soil surveys include a series of
maps on a photographic background indicating the
occurrence of different soil types. These maps show
the occurrence and distribution of each kind of soil.

The soils map alone
cannot be used to determine
the suitability of a specific site.
The delineated areas on the soils map are called
"mapping units," which consist primarily of the soil
for which the unit is named and soils with similar
characteristics. In addition, there are areas within the
unit consisting of soils that are different.
Soil types occupying an acre or more within the
mapping unit are indicated by a series of map symbols.
The minimum size of the mapping unit, however,
depends on the scale of the printed map.

Soil survey information is useful
as background and as an indication
of potential problems.
Therefore, while the soils map alone cannot be used
to determine the suitability of a specific site, the soil
survey information is still useful as background and

as an indication of potential problems that may be
encountered on the lot.
For counties that do not have published soil surveys,
the local Soil and Water Conservation District office
can often provide unpublished soils information.

Soil Type Investigation • • • • • • • • •
For the soil type investigation, consult the soil map to
identify the soil type and determine the following soil
features:
•Landscape position
•Map unit inclusions
•Slope
•Depth to groundwater
•Depth to bedrock
•Flooding potential
•Texture
•Permeability (percolation rate)
Use some type of preliminary information checklist
(Figure 4 is one example) to record soil survey
information and other information gathered in the
preliminary evaluation.

Preliminary Evaluation Checklist
DATE: _ _ _ _ __
CLIENT:-----------------LEGAL LOCATION _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
TYPE OF ESTABLISHMENT:
SYSTEM:

new

(e.g. single family residence, restaurant)

replacement

(circle one)

HOUSE SPECIFICATIONS:
TOTAL SQ. FOOTAGE - - - - # OF llEDROOMS

TYPE OF DWELLING
#WATER USING DEVICES _ _ _ __
aulomalicwashu, dislrwasht:r, waler SDfttner,
garbage dUpou!, 6elf doming huntidifier

ESTIMATED FLOW - - - DESCRIPTION OF WELL: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

EASEMENTS---------------------------

FLOODING I N F O R M A T I O N - - - - - - - - - - - - - - - - - - - - SOIL SURVEY INFORMATION:
MAP UNIT SYMBOL

MAPUNITNAMB
SOIL FllATURES•
Londscape pqsdiJJhu•

Flooding
Slop•

Wottrtable depth
Bedrock deplh

Texture

tll

propost.d depth of

systt.m:

Permeability

10 lllvltl•ll ty lnchu/hour •

incli~s/h<iur

-----

MP7

SCS suitability for

otisite system

Figure 4

FIELD SITE EVALUATION

Gathering Equipment------•
Begin by using a checklist of equipment needed to
conduct the field site evaluation:
Recording Forms

D Soil boring logs
D Pere test forms
D County recording forms
D Design forms
D Site evaluation map
D Preliminary evaluation checklist
Reference Material

D Onsite Manual
D County codes
D Soil survey report
Recording Instruments

D Pencils
D Calculator
D Permanent markers
Measuring Devices

D Short tape measure
D 100' tape measure

D
D
D
D
D
D
D
D

Surveying rod
Hand level
Watch with second hand
Clinometer
Percometer
1 foot ruler (percometer)
Color book
Small water bottle (for texturing)

Hole-Digging Equipment

D Probes with extensions
D Augers
D Sand
DMud
D Standard
D Tile spade
D Post-hole digger
Pere Test Equipment

D
D
D
D

Pre-soaking device
Mesh bag with gravel
Hole scarifier
Water reservoir

Miscellaneous Equipment

D Camera
D "Drainfield: Keep Off' sign

Selecting Locations-------•
After lot boundaries have been established, the process
of selecting locations for the various improvements can
begin. Carefully evaluate topography, land forms,
vegetation (including large trees the owner may want to
preserve, or cattails, which indicate a high water table),
drainageways, recent construction activities that may
have disturbed or removed the topsoil, and any other
physical features affecting the site.

Both the owner and the site evaluator
should have a plan on paper
to test against the actual lot.
Both the owner and the site evaluator should have a
plan on paper to test against the actual lot. Since it is
much easier to remove lines on paper than to move
structures, water wells or other improvements, this is
the time to determine the suitability of proposed locations.
The crests of knolls and hills, as well as slightly sloping
portions of hills, are likely areas for placement of onsite
sewage treatment systems. Avoid depressions, drainage
swales that collect runoff from the surrounding area, and
excessively steep slopes (see Figure 5). The landscape and
slope forms should be observed and recorded.
Consider future landscaping plans to assure site access
not only during the construction phase but also afterward,
so that the septic tank can be pumped periodical!y.

Landscapes
upland
I

.

terrace

upland depreeslon

Figures

Identifying two or three potential sewage treatment
sites on the lot provides additional flexibility if the
primary site is found to be unsuitable. Some local
sanitary ordinances require locating two areas suitable
for a sewage treatment system on a lot.

Identifying two or three
potential sewage treatment sites
provides flexibility if the primary site
is found to be unsuitable.
After the initial observation has been completed,
evaluated and recorded, proposed system locations
may be established.

Making Soil Borings------To locate the onsite sewage treatment system properly,
thoroughly evaluate soil texture, the presence of soil
mottling, direct water table measurement and presence
of bedrock. Borings most often should be made using
a hand-operated bucket auger or probe.
A typical boring is first done to the depth of 5 to 6 feet.
The soil information gathered from the boring should
include texture, soil horizon depth (see Figure 6) and
changes in soil color and presence of bedrock.
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To assist in completing this task, it may be helpful
to lay out the core in order as removed from the hole.
(See Figure 7.)
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Figure 7

Soil Mottling
The first boring determines the depth to any limiting
soil layers, which includes presence of soil mottling
(red and gray) or totally gray soil colors, depth to water
table and presence of compacted zones. Soil mottling or
Soil mottling or gray colors
indicates the presence and depth
of seasonally occurring water tables
during dry periods.
gray colors indicates the presence and depth of
seasonally occurring water tables during dry periods.
(See Figure 8.) The relationship between mottling or
gray soil colors and the current water table level can
be measured directly during wet periods by leaving the
boring hole open for at least 24 hours.
If the depth of standing water in the hole is deeper than
depth to mottling (red and gray) or totally gray soil
colors, the depth of mottling or gray soil colors should
be used as the highest water table elevation.

We/I-drained soil is often brown or red, while
poorly drained soil is gray. The color difference is
due to periodic water saturation. Mottled soil is the
presence of more than one soil color. The majority of
the color is called the matrix color, with the minority of
the color called mottles. Where mottled (red and gray)
or totally gray soil occurs, it is assumed that the soil is
saturated during wet periods (unless the area has been

CAN MEASURE

WELL DRAINED
(Soil is Never

Soturotedl

ASSUME
SATURATION

WATERTABLE
DIRECTLY

ANO
PRESENCE OF
WATERTABLE

Un Borin9 Mole

~t 2°nrs.l
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Soil Dries

>

~

Soll Becomn

os worertobll!
is t.:owered

Bri9nr Colors
Iron Fin~y Dissolved
Throu9hour

the Profllte

Re-~turored

Dull Colo"

Alternatin9 of

F"ine Iron Particles
ore Dissolved
in the Woter

Neor Soil P«K

Grey ond Red Colors
wirn Iron Prl!Cipitoled

artificially drained). Mottles can be seen on the ped
surface or inside the broken peds if the peds are coated.
(See Figure 9).
Depth to soil mottling
determines the depth at which
soil treatment trenches
can be placed.
Depth to soil mottling determines the depth at which
soil treatment trenches can be placed, since a 3-foot
vertical separation is required between the trench
bottom and seasonal water tables.
mottled soil colors
ped with dark coatings

color of coating

ped with no dark coatings

matrix color

mottle color

cross section of broken peds
Figure 9

Areas of periodically saturated soils can disrupt the
operation of the onsite sewage treatment system. When
trenches are installed in a saturated soil zone, effluent
entering the system during wet periods cannot move
away. Therefore, the effluent will either come to the
surface or back up into the house.
These saturated zones often are unrelated to existing
regional water tables or surface waters, because zones
of unsaturated materials generally separate the two.
If the Munsell color notation is used to identify soil
mottling, the following guides will indicate whether
soils are seasonally saturated. (See Figures 10, 11
and 12.)

soil color interpretation
Aie matrix or mottle colors 2 chroma or less?

no

no
Are mottles distinct (easily seen)?

no
suitable
Figure 10

~NE FOOT RULE
yes
TAKB PEDS (SOIL STRUCTURE) FROM THE 12
INCH DEPTH. CRUSH THE PEDS TO SEE IF
THE INTERIOR COLOR IS lOYR 212. 312 OR
313.

yes

likely suitable

no
CAN MOTTLES (OF ANY COLOR) BE SEEN
WITHIN ONE FOOT OF THE SOIL
SURFACE?

no
IS THERE WET VEGETATION ON THE SITE?

no
IS THE SOIL TEXTURE MUCKY?

no

suitable

IS THE SUBSOIL GRAY AND OR MOTTLED?

no

yes
ARB THERE MOTnES (OF ANY COLOR) IN
THE BLEACHED LAYER WITHIN ONE FOOT
OF THE SOIL SURFACE?

no

suitable

Figure 11

using munsell color charts

ca·:t'Ic:
(il

read moist color

with adequate light

of ped interiors

....
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Soil Texture
Soil texture is the quantity of various inorganic particle
sizes present (sand, silt and clay). (See Figure 13.) Soi1

texture can be used to estimate the percolation rate,
which is then used to estimate the size of the treatment
area that needs to be investigated. While soil texture is not
an absolute indicator of the percolation rate, it can provide
helpful preli111iBary information.

sandy

loam
percent sand

Figurs 13

The Feel Method of Estimating Soll Texture

The ''feel method'' is cormnonly used to evaluate soil
texture, which should be evaluated every 12 inches on a
site or whenever texture changes noticeably to the touch.

Knowledge of the soil texture at the surface is not a
basis for conclusions about the soil texture for the entire
soil depth, because the texture usually changes with the
depth of the soil.
Soil texture should be estimated
to the depth of the intended
onsite sewage treatment system.
Soil texture should be estimated to the depth of the
intended onsite sewage treatment system. For example,
if trenches are to be installed at a 2-foot depth, that is
where the texture should be estimated.
An experienced site evaluator can determine the texture
of soil material quite accurately using both feel and
sight. A good estimate of the textural class can be made
using the following procedures:
·Moisten a marble-sized portion of the soil
and hand knead it until it is the consistency of
putty.
·Squeeze the ball of soil between thumb and
forefinger, pressing the thumb forward over the
forefinger to push the soil into a ribbon. The
longer the ribbon, the higher the clay content.
•Wet the soil and rub your thumb over the
soil mass to feel for sand (gritty) particles. (See
Figure 14.)

PREPARATION OF SOIL SAMPLE FOR FIELD
DETERMINATION OF SOIL TEXTURE
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Figure 14

Observations based on the feel method can
help to identify the soil as belonging to one of the six
following classes:
• Clay: Fine-textured soil that usually forms very hard
lumps or clods when dry. When wet, clay is quite
plastic and can be very sticky. When the moist soil is
squeezed, it forms a long, flexible ribbon. A clay soil
leaves a "slick" surface when rubbed with a long stroke
and firm pressure. Due to its stickiness, clay tends to
hold the thumb and forefingers together.
Observations based on the feel method
can help to identify the soil as belonging
to one of six soil classes.
• Clay loam: Fine-textured soil that usually breaks
into clods or lumps that are hard when dry. When moist
soil is squeezed, it forms a thin ribbon that breaks
readily, barely sustaining its own weight. The moist soil
is plastic and forms a cast that bears more handling.
When hand kneaded, it does not crumble readily but
instead tends to become a heavy, compact mass.
•Silt loam: May appear quite cloddy when dry, but
lumps are readily broken. When pulverized, it feels soft
and mushy. When wet, the soil readily runs together.
Either dry or wet, it forms casts that can be handled
freely without breaking. When moistened and squeezed,
it will not ribbon but will have a broken effect.

• Loam: A relatively even mixture of sands, silt and
clay. A loam feels somewhat gritty, yet fairly smooth
and highly plastic. Squeezed when moist, it forms a cast
that can be handled quite freely without breaking. It
will not form a ribbon.
•Sandy loam: Contains much sand, but has enough
silt and clay to make it somewhat sticky. Individual
sand grains can be seen readily and felt. Squeezed when
dry, it forms a cast that falls apart and does not form a
ribbon. If squeezed when moist, it does form a cast that
can bear careful handling without falling apart.
•Sand: Loose and single grained. Individual grains
can be readily seen or felt. Squeezed in the hand
when dry, it falls apart when pressure is released and
does not form a ribbon. Squeezed when moist, it forms
a cast but crumbles when pressure is released. (See
Figure 15.)
Knowing the soil texture
helps determine how well
the soil will treat the sewage.
Soil texture is an important physical property and a
major factor to consider when evaluating the suitability
of a lot as a building site. Knowing the soil texture
helps determine the expected percolation rate and helps
determine how well the soil will treat the sewage.

coarse particles size limits (actual siz.e)

gravel
3 inches to 2 mm

3 inches

to

(3" 1ind1 llO Jim)

coarse sand
2.0to05mm

medium sand
05to .25mm

fine and very
fine sand
~
c:

.25to.05mm

lo

justtJisible to
naked eye

(160 sine to 1270 sine)

~

~L.---------------------------------------------------------

Figure 16 shows the physical appearance of various soil
textures.

Sandy
Loam

Ory

Moist

Weak Aggregates

No Ribbon; Non-Plastic Cast

Firm Aggregates

Very Slight Ribboning
Tendency; Moderately
Plastic Cast

•
•

•

Silt
Loam
•

- ..

••

•

., • .

..,.. -

... '-.
~·

•

,

'

Clay

Hard Aggregates

Ribbons Easily; Plastic Cast

Figure 16

Determining Depth to Bedrock and
Identifying Disturbed Areas
The bottom of soil absorption systems cannot be within
3 feet of bedrock. Use Figure 17 to help determine the
depth to bedrock.
Figures 18 and 19 provide guidelines for identifying
disturbed areas.
BEDROCK DETERMINATION

1. Does the Soil Survey indicate soils
shallow to bedrock?

go to #4

site suspect -

go to #2

2. Are there angular rocks on the soil
surface?

goto#{

site suspect -

go to #3

3. Are there rock out cropplngs In the
field or nearby road ditch7

go to #4

site suspect -

bedrock is not a
problem

4. Do rocks stop the augerlng or
probing before an adequate aepth is
reached?
S. Observations In backhoe pits

bedrock d"f'th =
depth of refusal

or

goto #5

bedrock is not a
problem

Cl><'""' to •taire u{rly "''"'"'" 1><f01rnderi•g pit)

Limestone, Basalt, or Granite:
The 3 foot separation is measured from the point where the rock
volume is 50% or greater.
Sandstone:
The 3 foot separation is measured from the point where the rock
cannot be penetrated with a knUe.

Figure 17

Identification of Disturbed Areas
Fill Soil Identification:
• Fill soils commonly have stratified layers of different colored and textural materials as
indicated below:

Soil Profile

I

-

= black - loam (topsoil)

lllll

= brown - clay loam (subsoil)

These lar,ers have abrupt boundaries between them. Typically the thickness
of subsoil materials ranges from 1/8" to a few inches thick, but can vary
widely.
Probings or pits (not augerings) are necessary to sec these layers.

• Fill soils commonly have unnatural-looking landscapes such as:
- short steep slopes
- unusually flat area in a generally rolling topography
- higher areas adjacent to wetlands or shorelands.

• Fill areas commonly have manmade structures (roads, buildings, etc.. ) nearby.
• Fill areas commonly have sparse vegetation (if new fill area) or vegetation lacks vigor as
compared to adjacent areas. Areas commonly have rocks on the surface.
• Probings in fill may reveal broken bits of glass, brick, etc....

• Fill soils may be dense, compacted and difficult to probe.
• If fill areas are large, the Soil Survey Report will map them as Urban land or Orthents.

Note: Soils located in a valley or floodplain sometimes have a natural stratification of soil
mate~h were deposited from sediment carried by floodwaters. Each layer
respesents deposits from one flooding event. These layers are black to gray in color, have
textures in the silt to fine sand range, and lack rocks. These stratifications should not be
confused with stratifications caused by fill activities.

Figure 18

Cut Area Identification:
•Cut areas typically have an abrupt boundary between the imported topsoil and the top of
the cut surface. The parent malenal exposed from the cut will lack soil structure and be
lighter in color (value of 5 or more on the Munsell color charts).

Soil Profile

iii
:;;~

-

= black· loam (imported topsoil)

= light brown - loam (parent material)
no soil structure

• Cut areas commonly have unnatural-looking landscapes such as:
- short steep slopes

- unusually flat area In a generally rolling topography
- a level area cut out of a steep hillside

- a flat crest of a hill

'Cut areas commonly have manmade structures (roads, buildings, etc.. ) nearby.
'Cut areas commonly have sparse vegetation (if new fill area) or vegetation lacks vigor as
compared to adjacent areas.
'Cut areas may be dense, compacted and difficult to probe.

• Ucut areas are large, the Soil Survey Report will map them as Urban land or Orthents.

Disturbed/Compacted Area Identification:
•The visual observation of wheel tracks, hummocks, poor vegetative growth, debris, etc.
' Percolation test results that indicate a slower perc rate than what is typical for that soil texture.
Note: There have not been reported problems in siting systems in agricultural fields that have
undergone normal tillage practices.

Figure 19

Running a Percolation Test----•
The percolation test is an important part of a site
evaluation, and it is critical to the successful design
of an onsite sewage treatment system. Because suitable

Suitable soil is the key
to providing adequate
onsite sewage treatment.
soil is the key to providing adequate onsite sewage
treatment, use soil borings to locate a suitable area
before beginning percolation testing.

1. Make an adequate number of percolation
test holes.
If the soil texture is uniform over the selected site,
use at least two, or preferably three, percolation test
holes. If the soil texture changes within the site,
make at least two percolation test holes in each soil
texture. Space the percolation test holes uniformly
over the area proposed for the soil treatment unit.
2. Dig test holes.
Test holes should be round and at least 6 inches, but no
larger than 8 inches, in diameter. Dig each test hole as
deep as the intended excavation for the soil treatment

•

trench. The bottom of the percolation test hole must be
at least 3 feet above the level of seasonally saturated
soil or an impervious layer. Use a clam shell-type post
hole digger (see Figure 20). If a 6-inch auger is used,
drill a pilot hole with the 3-inch auger. Observe and
record the soil texture as the percolation test hole is
being dug.

Figure20

3. Prepare the percolation test holes.
The auger or post hole digger is likely to smear the soil
along the sidewalls of the test hole. Therefore, the
bottom 12 inches of the sidewalls and the bottom of the
hole should be scratched, or scarified, with a sharp,
pointed instrument, such as a knife.
Nails driven into a 1 x 2-inch board, as shown in Figure
21, will do a good job of scarifying the hole to provide
an open, natural soil into which water may percolate.
Remove all loose soil material from the bottom of the
test hole. Add 2 inches of 1/4- to 3/4-inch gravel to
protect the bottom from scouring when water is added.

•

Figure21

•

The gravel can be contained in a nylon mesh bag (as
shown in Figure 22), so that it can be removed after the
test and used for additional percolation tests.

Figure22

4. Distinguish between soil saturation and soil
swelling.
•Saturation means that the voids between the soil
particles are full of water. This can happen in a short time.
•Swelling is caused by intrusion of water into individual
soil particles that affects the percolation rate in the soil.
Because this is a slow process, especially in clay soils, a
prolonged soaking period is necessary for some soils.
Saturation means that
the voids between soil particles
are full of water.
Carefully fill the percolation test hole with clear water
to a depth of at least 12 inches above the soil bottom of
the test hole. Use a hose to prevent water from washing
down the sides of the hole, or add water directly into
the percometer. A 6-inch-diameter hole requires about
1.5 gallons per foot of depth.

Swelling is caused
by intrusion of water
into individual soil particles.
Sandy soils containing little or no clay do not swell.
The percolation test may proceed immediately if the
12 inches of water seeps away in 10 minutes or less.

(The percolation test procedure for sandy soils is
described in Step 5.)
For prolonged soaking of the soil, keep the 12-inch
depth of water in the hole for at least 4 hours, and
preferably overnight.
Add water as necessary. An automatic siphon or valve
may be used to maintain the 12-inch water depth.

5. Measure percolation rate.
Except for sandy soils, make the percolation rate
measurements the day after completing Step 4.

• If more than 6 inches of water remains in

the hole after the overnight swelling period:

•Bail out enough water so that 6 inches of water
remains above the gravel (8 inches if measured from
the bottom of the hole).
•Measure the drop in water level to the nearest 1/8 inch
(preferably to the nearest 1/16 inch) approximately
every 30 minutes (see Figure 23). If possible, use a
percometer to determine the change in water level.
•After each measurement, refill the water in the hole so
that the liquid depth is 6 inches above the gravel.

•Continue taldng measurements until three consecutive
percolation rates vary by a range of no more than 10
percent.

Figure23

• If no water remains in the hole after the
overnight swelling period:
•Add 6 inches of clear water above the gravel.
•Measure the drop in liquid level to the nearest 1/8 inch
(preferably 1/16 inch) approximately every 30 minutes.
•After each measurement, refill the water to a depth of
6 inches above the gravel.
•Continue the water level drop measurements until
three consecutive percolation rates vary by no more
than 10 percent.

• In sandy soils, or other soils in which the
first 6 inches of water seep away in less than
30 minutes after the overnight swelling period:
•Allow about 10 minutes between measurements.
•On some very sandy soils, use a stop watch to measure
the time in seconds for the water level to drop from
6 inches to 5 inches (see Figure 24).
•Refill the percolation test hole after each measurement
to bring the water to 6 inches above the gravel.
•Continue taking readings until three consecutive
percolation rates vary by no more than 10 percent.

Figure24

6. Calculate percolation rate.
Divide the time intetval by the drop in water level to
determine the percolation rate in minutes per inch (mpi).

Examples:

•If the drop in water level is 5/8 inch in 30 minutes,
the percolation rate is:
{inch =0.625 inch

Pere Rate =30 minutes + 0.625 inch =48 mpi

•If the drop is 2 1/2 inches in 10 minutes, then the
percolation rate is:

1inch =0.5 inch

Pere Rate = 10 minutes + 2.5 inch = 4 mpi

Calculate the percolation rate for each reading. When
three consecutive percolation rates vary by no more
than 10 percent, use the average value of these three
readings to determine the percolation rate for that test hole.

Do not run a percolation test where frost exists
in the soil below the depth of the proposed
onsite sewage treatment system.
Average the percolation rates determined for each test
hole to determine the design percolation rate. For
reporting the percolation rate, submit worksheets showing
all measurements and calculations with the site evaluation
report (Figures 25a and 25b are examples of a completed
form for use in recording percolation test data.)
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Staking the S i t e - - - - - - - - •
After evaluating the site, be sure to stake conspicuously
the location of the onsite sewage treatment system, the
water supply well, the house and other pertinent structures.

The area of the proposed
onsite sewage treatment system must be
protected from any disturbance
during other construction activities.
The area of the proposed onsite sewage treatment system,
and the alternate site if required, must be protected
from any disturbance during the other construction activities.

SITE SURVEYING

Standard Surveying Terms - - - - •
Benchmark (B.M.)
A relatively permanent object of known or assumed
elevation. It may be a high point on a large boulder that
will not be moved, a 2" x 2" stake driven near a tree
that will not be destroyed, a spike driven into a utility
pole, or some other similar object.

The benchmark may have an elevation reference to
mean sea level or it can be given an assumed elevation
of 100.00. (Using 100.00 avoids the need for any
negative elevations.)

Backsight (B.S.)
A rod reading on a point of known or assumed
elevation. The first rod reading on the benchmark
would be a backsight. A backsight reading is added to
the elevation of the benchmark to determine elevation
of the center cross hair of the leveling instrument.

Height of instrument (H.J.)
The elevation of the horizontal cross hair or line
of sight of the surveying instrument. The height of
instrument is determined by adding the backsight
reading to the elevation of the point being sighted upon.

Foresight (F.S.)
A rod reading taken on a point for which the elevation
is to be determined. The elevation of that point is
determined by subtracting the foresight reading from
the height of the instrument.

Grade rod
A rod reading when the bottom of the rod is held on
"grade." The grade rod can be calculated using the
plans or specifications.

Land Slope Determination - - - - Land slopes can be expressed in four different ways
(see Figure 26):

•Percent of grade: the feet in vertical rise
or fall in 100 feet horizontal distance

•Slope: the ratio of vertical rise or fall to
horizontal distance

•Degrees and minutes: the angle of slope
measured from horizontal

•Topographic arc: the feet of vertical rise
or fall in 66 feet horizontal distance

102'

Percent of grade: 20
Slope: 1.5
Degrees: 11°19'
Topographic arc: 13.2
Horizontal distance correction is 2 feet per 100 feet.
Figure26

Equipment Options _ _ _ _ _ __
A number of different types of equipment, with a range
of cost and strength, are available to conduct the survey
for a site evaluation. Individual site evaluators must
decide what tools will best serve their purposes.

Hand Level
The hand level is the most inexpensive and easiest to
use of the available surveying tools. It may not be as

For initial design and evaluation,
the hand level is sufficient to
accomplish the task.
accurate as other options, and the distances for which
it can be used are limited. For initial design and
evaluation, however, it is sufficient to accomplish the task.

Be sure to check and readjust
the hand level regularly.
Remember that the bubble is on the center line when the
level is level. Because the bubble comes out of adjustment
easily, be sure to check and readjust it regularly.
An Abney level is a type of hand level that measures
both level and slope. (See Figures 27-29.)

Line~

Abney Level

-

-~to the ground

5'

BJ-

t a1
.
Honzon
Crosshair -- --- :

-Bubble Tube
· - ·Bubble

'

'

Field of view
Figure27

USE OF ABNEY LEVEL

Figure28

USE OF HANO LEVEL

POINT OF INTERCEPT

PERCENT SLOPE •

f

x 100
Figure29

Transit
A tripod instrument, either a level or a transit, can be
used to establish relative elevations of various parts of
the onsite sewage treatment system. Another necessary
piece of equipment is the surveying rod. Carefully inspect
the rod to determine if the markings are in tenths of a foot
or in inches.
One of the best indications of a good sewage contractor
is a tripod instrument that is properly adjusted and well
cared for. Both the tripod instrument and the surveying
rod should be handled with care. Rough handling of the
surveying instrument can either damage it or move the
cross hair out of adjustment. Rough handling of the
surveying rod can result in the numbers being worn off,
preventing accurate readings.

ESTABLISHING SEWAGE SYSTEM ELEVATIONS USING
DIMENSIONS AND ELEVATION DIFFERENCES
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Use of Instruments - - - - - - - •
The tripod instrument can be used to easily determine
the depth of excavation for the septic tank from the rod
reading on the house sewer. You must, however, know
the dimension or distance from the inlet hole to the
bottom of the outside of the septic tank. Add this
dimension to the previous rod reading.
After the tank has been installed level, check it with a
carpenter's level. During installation, however, the
tripod instrument is a valuable tool that speeds up and
makes the job and makes it much more accurate. (See
Figure 30.)
Checking Relative Elevations

The inspector should always check relative elevations
of the inlet and outlet of the septic tank. It doesn't make
any difference what the two readings are, but the
The rod reading for the outlet pipe
should always be at least 3" greater than
the rod reading for the inlet pipe.

rod reading for the outlet pipe should always be at least
3" greater than the rod reading for the inlet pipe. These
readings will then indicate that the outlet pipe is at least
3" lower than the inlet pipe.

Assuring Downhill Slopes
Sewage effluent should always flow downhill to the
distribution box or to the first drop box. The minimum
recommended slope is at least 1" for every 8' of run.
This grade can be established reasonably well with a
carpenter's level, but it is much more easily established
and checked with a tripod level.
In fact, the line can be backfilled except for the ends to
hold the pipe in place and be sure that it is not moved
during construction. If additional drop boxes are to be
installed, the relative elevations of these can be set and
checked easily by using the tripod level and surveying rod.

Maintaining Constant Elevations in Drainfield
Trenches
Another extremely important component of the onsite
sewage treatment system is the drainfield trenches.
The bottom of each trench excavation should be at
the same elevation throughout the trench length.
After the drop box is set, take a rod reading at the
bottom of the trench distribution pipe where it leaves
the drop box. Add the amount of rock to be installed
below the bottom of the distribution pipe, and this will
be the rod reading for the bottom of the excavated trench.

Establishing Elevations with a Benchmark
Figure 31 describes how to establish sewage system
elevations with a benchmark.

ESTABLISHING SEWAGE SYSTEM ELEVATIONS
WITH A BENCH MARK
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Two-Peg Test _ _ _ _ _ _ _ __
The purpose of the two-peg test is to check whether the
line of sight of a surveying instrument is parallel to the
axis of the bubble tube. The line of sight is the line that
is sighted through the telescope and horizontal cross
hair of the instrument. The axis of the bubble tube is a
line tangent to the curved portion of the bubble tube at
its center. When the bubble is centered, the axis of the
bubble tube is a level line.
The telescope line of sight must be
parallel to the axis of the bubble tube.
Since it is not possible to sight along the axis of the
bubble tube, a telescope is used on leveling instruments.
For a leveling instrument to be accurate, the telescope
line of sight must be parallel to the axis of the bubble
tube. The two-peg test allows such a check to be made
and also provides the amount of adjustment necessary.
To conduct the two-peg test on any leveling instrument,
use the following procedure:
1. Set up the instrument, and set a stake "A" about
150 feet away. Set a stake "B" the same distance in the
opposite direction and at approximately the same
elevation (see Figure 32). Stakes "A" and "B" can be
one-foot lath stakes set firmly enough that they will not
change in elevation during the test. The distance to "A"
and "B" can be decreased for telescopes with small
magnifying power.

SECOND INSTRUMENT
LOCATION

HORIZONTAL
LINE

B

TWO-PEG TEST
Figure 32

2. Hold the rod on the top of stake "A" and take
rod reading "a." Then hold the same rod on stake "B"
and take rod reading "b." If the instrument is exactly
halfway between stakes "A" and "B," the difference
in the rod readings "a" and "b" is the true elevation
difference between stakes "A" and "B" regardless of
the inclination of the line of sight.
3. Move the leveling instrument as close as
possible to peg "A" so that the rod reading "c" can
be taken. If the telescope has high magnification,
the shortest focusing distance may be about 12 feet.

Thus, it may be necessary to sight back through the
objective lens at a pointed pencil held on face of rod.
Since the instrument is so close to peg "A," the rod
reading "c" is assumed to be without en-or.

4. To determine what rod reading should be found
sighting to peg "B," the elevation difference and rod
reading "c" are combined. If peg "A" is higher than peg
"B," the true elevation difference from step 2 is added
to rod reading "c."
This value is the rod reading "d" that should be sighted
on peg "B" if the instrument is in adjustment. If the
instrument is out of adjustment, it will read a different
value than "d." To adjust, move the horizontal
cross-hair wire to the correct reading "d" by loosening
one of the capstan screws and tightening the other.

5. It may be advisable to run the two-peg test again
to make sure the instrument is in adjustment.

CONTOUR MAPPING
The topographic map can provide a great deal of
information about a given lot for the site evaluator,
the homeowner and the local unit of government.
Information on slope, drainage and other important
facts about the site can be determined by a properly
completed topographic map.
A topographic map is a scale diagram including lines
connecting points of equal elevation. These lines of
equal elevation are called contour lines. These lines are
detailed at certain elevation differences called contour
intervals. For site evaluations, the contour interval
should be between 2 and 5 feet.

Contour lines can also be used to show depressions.
The difference is that these contours will be hatched
lines instead of solid lines. (See Figure 33.) The
relationship of these contour lines can provide much
information for use in the final siting of the system.

Figure33

Some important facts to remember:
• The closer the contour lines, the steeper the slope.
(See Figure 34.)

Spread contours= Flatter slope

Figure 34

• Contour lines that are concave highlight drainage
areas. (See Figure 35.)

Figure35

•Water always flows perpendicular to contour lines.
(See Figure 36.)
Groundwater Flow

Drainage way
Figure36

• Systems must be laid parallel to contour lines.

Methods for Completing
a Contour M a p - - - - - - - - - •
• Cross-Section Method
When using the cross-section method (see Figure 37),
the surveyor lays out the grid and then surveys the site.
The information gathered by the surveyor is turned into
a topographic map.
Control Line

50 foot grid
103.5

Point A

107

~O foot @(5 0· foot
per inch Point B
ch)

107'-103.5' = 3.5'
107' - 105' = 2'
The 105 contour should be:
5" I 3.5 'x 2' = 2.8 inches fro

the point B
~

Figure37

Possible steps in using the cross-section method include
the following:
1. Pick a control line (the center line of the lot).
2. Stake and measure the control line.
3. Survey elevations along the control line at the
stakes.
4. Gather points from each of these stakes for
the completion of the grid.
5. Graph the data to scale.
6. Graph contours using a method of interpolation.

• Interpolation
Interpolation is a method for locating contours using
raw data. By being consistent with the interpolation,
an accurate map can be developed to use in the design
process.
The information used is the distance between points
and the elevations of those points. The proportion of
the distance and the elevation will be used to locate the
contours between the points.

• Trace Contour Method
The trace contour method (see Figure 38) involves first
staking the contours and then going back to actually
locate the stakes on a scale map. This method is better
suited for those who would rather see the contours on
the site and use the staking for construction later.

The laser is a very useful tool for completing this type
of mapping. Steps include the following:
1. Locate a control line (perpendicular to the
slope).
2. Locate contours at the set contour interval.
3. Stake the contours at set distances.
4. Locate stakes on a scale drawing.
5. Connect contours.
Staked contours

S akes located with is ces on
e control line and dist
from the control line

Slope

i

Control line with selected contours
Figure38

DESIGN SYSTEMS
Design Systems for Trenches
and B e d s - - - - - - - - - - •
• Estimate daily flow, using Figure 39: _ _ __

Estimated Sewage Flows in Gallons per day ·
(gpd)
Number
Type I Type II Type III Type
of
IV
Bedrooms

2
3

4
5
6
7

8

300
450
600
750
900
1050
1200

225
300
375
450
525
600
675

180
218
256
294
332
370
408

60%
of the
values
in
Type I,
II or
III
columns

Type I: The total floor area of the residence divided by
the number of bedrooms is more than 800 square feet, or
more than two of the followinr; water-use appliances are
installed: automatic washer, dishwasher, water
softener,garbage disposal or self-cleaning furnace.
Type II: !he total floor area of the residence divided by
the number of bedrooms is more than 500 square feet and
no more than two water-use appliances.
Type III: The total floor area ofthe residence divided by
the number of bedrooms is less than 500 square feet and
no more than two water-use appliances.
Type IV: Type I, II or III homes but with no toilet wastes
discharged into the sewage system.
Figure39

• Determine tank size, using Figures 40 and 41:

Septic Tank Capacities, in gallons
Number of Minimum Liquid Liquid capacity with
Bedrooms
garbage disposal
Capacity
2 or less
3 or4
4 or6
7, 8 or 9
over9

1125
1500
2250
3000

750
1000
1500
2000

-----Figure40

Septic Tank Capacities, in gallons
Est. Daily
Sewage Flow,
in gpd

Minimum Septic
Tank Liquid
Capacity, in gallons

Capacity = 1.5 x Daily Flow

500
1000
l 500

< 2,000 gallons

750
1500
2250

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·2000
2625
2500
3000
4000
5000

3000
3375
4125
4875

Capacity= (0.75 x Daily Flow)+ 1125
From Chapter 7080.0130, Subp. 3, page 15

Figure41

• Determine depth to restricting layer, using
Figures 42 and 43: _ _ _ _ __
FINAL

DISTANCE
GRADE IS
<THIS COULD
EET OF
~f ~L1 AND 1.5

MINIMUM DISTANCE IS
3.0 FEET OF SOIL

SUITABLE FOR TREATMENT

OF SEWAGE TANK
EFFLUENT

DEPTH AND SEPARATION REQUIREMENTS FOR
DRAINFIELD TRENCHES OR SEEPAGE BED

Figure42

BEDROCK DETERMINATION

m~~;:;:;:;:;:z::~:~:~:t~:::~~m f---'\1-••---+---N-o----j
1. Docs the Soil Survey indicate soUs
shallow to bedrock?

go totl2

2. Are there angular rocks on the soil

go to#3

surface?

bedrock itl not a
problem

4. Do rocks stop the augering or
probing before an adequate a:epth iB
reached?
5. Obaervalion... ln back.hOf: pit.

bedrock depth

~

d<p1h1,.""'""''
go to #5

bedrock l• not a
problnn

'"""'"'to 1111tJu-frly-.....,1 ~,., "'krl'lf p/O

Limestone, Basalt, or Granite:

~u~~~ so~~t~a1:e~eas.ured from the point where the rock
Sand.stone:
The 3 foot separation ts measured horn the point where the rock
cannot be penetrated with a knife.

Figure43

• Determine soil texture, using Figure 44:

Soil Characteristics and Required Areas
for Sewage Treatment
Gallons
Square
Percolation Rate in
Minutes per Inch Soil Texture feet per per day per
(MPI)
gallon per square foot
day
Faster than 0.1 * Coarse Sand
0.1to5
Sand
0.1to5
Fine sand**
6 to 15
Sandy Loam
16 to 30
Loam
31to45
Silt Loam
46 to 60
Clay Loam
Slower than 60 ***
Clay

*
**
***

-----

0.83
1.67
1.27
1.67
2.00
2.20

-----

----1.20
0.60
0.79
0.60
0.50
0.45

-----

Soil too coarse for sewage treatment.
Use systems for rapidly permeable soils.
Soil having 50% or more of fine sand
plus very fine sand.
Soil with too high a percentage of clay for
installation of an inground standard system.
Figure44

Estimated percolation rate: _ _ _ _ __
Actual percolation rate: _ _ _ _ _ __
Soil sizing factor (SSF) (See Figure 44):
Slope: _ _ _ _ _ _ _ __

TRENCH ROCK COVERED WITH PERMEABLE
SYNTHETIC FABRIC OR 4" LAYER OF MARSH HAY OR
STRAW COVERED W\TH UNTREATED BUILDING
PAPER (RED ROSIN

PIP

5.
!-------MAXIMUM LENGTH • 100 FEET

r

L_

NOTES'

OVERFILL

I.

BOTTOM OF TRENCH MUST BE LEVEL. TOP OF TRENCH
ROCK MUST BE LEVEL.

2.

SLOPE ON DISTRIBUTION PIPE IS BETWEEN
LEVEL ANO 4 INCHES PER 100 FEET.
RECOMMENDED SLOPE IS LEVEL.

4 TO 6 INCHES
INSPECTION

------

WELL

'

DISTRIBUTION PIPE CAN BE PERFORATED
PLASTIC INSTALLED WITH ONE ROW OF
HOLES ALONG THE PIPE BOTTOM. PIPE
MUST HAVE A BEARING STRENGTH OF
AT LEAST 1000 LB/FT.

TRENCH

CONSTRUCTION

DETAILS

• Establish design system for trenches (see
Figure 45).

·Estimated area
( Flow x SSF): _ _ x

=

·Estimated length
(Area divided by Width {2 feet}):
_ _ _ +2= _ __

•Lawn area
(Length x Spacing {8 feet}):

_ _ _ x8= _ _ __

.--------------------------------------------------------------,~
~

I

~

11.

mo~

l

----· --------------,

Secllon

a-a

Section A-A
311. mm. to

wot~r

_l ___

loblt "' bedrock

secrion c-c
Soil ftr-o1mtf\t 01~0 equals fora• bottom oreo

~

::i
.~

LI:

• Establish design system for beds (see
Figure 46).
•Estimated area
( Flow x SSF x 1.5):

_ _x _ _xl.5=
·Estimated length
(Area+Width {20 foot maximum}):
+20=

•Determine setbacks. (See Figures 47, 48 and 49.)

Location of Soil Treatment System
Item

Setback Distance

Water supply well less than 50 feet of
casing and not encountering l 0 feet of
impervious material

100

Any water supply well or buried water
suction pipe

50

Building

20

Streams, Lakes or other bodies of water
(Shoreland Managment Act)

50,75,150

Property lines or buried pipe distributing
water under pressure

10

Trees: Where disposal trenches are constructed within I 0 feet of trees
6 inches or larger in diameter or dense shubbery, or where it can be
reasonably anticipated that such vegetation will be present during the
life of the system, at least 12 inches of drainfield rock shall be placed
beneath the distribution pipe.
(7080.0170, Subp.2.C. 8, Page 24)

Figure47

Location of Septic Tank
Item

Minimum Setback Distance

Property Lines

10

Buried Pipe Distributing
Water Under Pressure

10

Building

10

Water Supply Wells or
Buried Water Suction Lines

50
Figure48

House
Tank

• No sewer line within 20 feet of the well.
• If sewer line comes within 50 feet,
it must be pressure tested.

Well Setbacks
Minnesota Department of Health Chapter 4725
Figure49

Design Systems for Mounds----

Figure SO

• Estimate daily flow, using Figure 51 :_ _ __

Estimated Sewage Flows in Gallons per day
(gpd)
Number
Type I Type II Type III Type
of
IV
Bedrooms

2
3
4
5
6
7
8

300
450
600
750
900
1050
1200

225
300
375
450
525
600
675

180
218
256
294
332
370
408

60%
of the
values
in
Type I,
II or
III
columns

Type I: The total floor area of the residence divided by
the number of bedrooms is more than 800 square feet, or
more than two of the following water-use appliances are
installed: automatic washer, dishwasher, water
softener,garbage disposal or self-cleaning furnace.
Type II: !he total floor area of the residence divided by
the number of bedrooms is more than 500 square feet and
no more than two water-use appliances.
Type III: The total floor area ofthe residence divided by
the number of bedrooms is less than 500 square feet and
no more than two water-use appliances.
Type IV: Type I, II or III home:; but with no toilet wastes
discharged into the sewage system.
Figure51

• Determine tank size, using Figures 52 and 53:

Septic Tank Capacities, in gallons
Number of Minimum Liquid Liquid capacity with
Bedrooms
garbage disposal
Capacity

2 or less
3 or4
4 or6
7, 8 or 9
over9

1125
1500
2250
3000

750
1000
1500
2000

-----Figure52

Septic Tank Capacities, in gallons
Est. Daily
Sewage Flow,
in gpd

Minimum Septic
Tank Liquid
Capacity, in gallons

Capacity= 1.5 x Daily Flow

500
1000
1500

750
1500
2250

2000

2625
3000
3375
4125
4875

-·-·-·-·-·-·-·-·-·-·2·~-~-~I?!.~~~----·-·-·-·-·-·-·-·-·-·
2500
3000
4000
5000

Capacity= (0.75 x Daily Flow)+ 1125
From Chapter 7080.0130, Subp. 3, page 15

Figure53

• Determine depth to restricting layer, using
Figures 54 and 55: _ _ _ _ __
FINAL

BOTTOM OF TRENCH
MINIMUM DISTANCE IS
3.0 FEET OF SOIL
SUITAeLE FOR TREATMENT
OF SEWAGE TANK
EFFLUENT

DEPTH AND SEPARATION REQUIREMENTS FOR
DRAINFIELO TRENCHES OR SEEPAGE BED

Figure54
BEDROCK DETERMINATION

~~@@l--~~~-..~~~-1---~~-N-o~~-l
1. Does the Soll Survey indicate soils
shallow to bedrock?

gCJIOfl2

2. Are there angular rocks on the soil
surface?

gotoll3

b~drock

is not a
problern

4. Do rocks stop the augering or
probing before an adequate aepth ls
reached?

balrock depth ..
depth

ofrifu~I

or

go to #S

blllld~k

I• not •

p:mblrm

Llmestone, Bo~mlt, or Granite:

~fu!!~ ~~a~~~~a~e~casurcd from the point where the rock

Sandstone:
The 3 foot separation is mr?asurcd from the point where the rock
cannot be penCITated with a kni!c.

Figure55

Determine soil texture, using Figure 56:

" ' 60
~

~so

~

40

sandy
loam

silt loam

percent sand

Figure56

Estimate percolation rate in top 12 inches:
Actual percolation rate: _ _ _ _ __

• Determine absorption ratio, using Figure 57.
Absorption width ( Ratio x 10): _ _ _ __
Slope: _ _ _ _ _ _ __

Absorption Width Sizing Table
Percolation Rate
Ratio of
Gallons
in Minutes per Soil Texture per day per Absorption width
Inch (MPI)
square foot to Rock Layer
Width
Faster than 0.1 * Coarse Sand
0.1to5
Sand
0.1to5 **
Fine Sand**
6 to 15
Sandy Loam
16 to 30
Loam
31to45
Silt Loam
46 to 60
Clay Loam
60 to 120
Clay
Slower than
Clay
120***

-----

1.20
0.60
0.79
0.60
0.50
0.45
0.24

-----

-----

1.00
2.00
1.52
2.00
2.40
2.67
5.00
-----

*

Soil too coarse for installation of a
standard system.
See 7080.0170 Subp 2.G. 3, page 26.
** Soil having 50% or more of fine sand
plus very fine sand.
***Soil too heavy for installation of a
standard system.
See 7080.0210 Subp 5.A, page 33.
Figure57

• Determine rock area, using Figure 58.

LAYER OF GEOTEXTILE
FABRIC

*

TOPSOIL
SU0501L

CROSS

SECTION

A- A

- lr.---nh
1

1

-

l ! i \1
:
! l II111

PERFORATED~:
:
:
LATERALS

1:

l

11

:

l~

l i L1
!----Vii
I: ! l I
Ii~ i ~ l I
1:~1ti\I

__
20
INCHES

a
_

"'

_!_.

I L~Tv
- ! ; j : .... 1'(

Ii

L:

DIKE

; I,

1

! iI
I

:_1

INCH

__GoMAX.
-;EET_j__OIKE

:·
:
.
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Figure58

Rock area (Flow x 0.83):. _ _ _ __
Rock length ( Area+ 10):. _ _ _ __

LOAMY SAND CAP
CLEAN (WASHED) SAND
TOPSOIL
Rock Bed< 10 ft

6 in.Cover

DEPTHto MOTIUNG• WAYEKrABl.E

PLOWED OR DISKED SURFACE
DONOTEXCAVATEOR MOVESOILS

ca·'c:.'.1"I
~

TOTAL WIDTII =Upslope & Cover+ Rock Bed +Downslope & Cover

~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

• Determine slope heights and widths, using
Figure 60.
•Upslope width
(Height x Upslope Multiplier):
_ _ _ x - - - - =- - - - -

•Downslope height
(Upslope Height= 10 x Slope+ 100):
(lOx

)+100= _ __

•Downslope width
(lOx

)+ _ __

(Downslope Height x Downslope Multiplier
or Absorption Width, whichever is greater):
__ x __

=

or _ __

DIICESLOPE1'fUL'l1PIJERS
Land
Slope,
in%

OOWNSLOPB

UPSLOPE

dike multipliers for various
dike slope ratios
3:1

4:1

5:1

6:1

7:1

dike mutllpllers for various
dike slope ratios
4:1

5:1

6:1

7:1

8:1

0

3.0

4.0

5.0

6.0

7.0

3.0

3:1

4.0

5.0

6.0

7.0

8.0

1

3.09

4.17

5.26

6.38

7.53

2.91

3.85

4.76

5.66

6.54

7.41

2

3.19

4.35

5.56

6.82

8.14

2.83

3.70

4.54

5.36

6.14

6.90

3

3.30

4.54

5.88

7.32

8.66

2.75

3.57

4.35

5.08.

5.79.

6.45

9.72

2.68

3.45

4.17

4.84

5.46

6.06

4

3.41

4.76

6.25

7.89

5

3.53

5.00

6.67

8.57

10.77

2.61

3.33

4.00

4.62

5.19

5.71

6

3.66

5.26

7.14

9.38

12.07

2.54

3.23

3.85

4.41

4.93

5.41

7

3.80

5.56

7.69

10.34

13.73

2.48

3.12

3.70

4.23

4.70

5.13

8

3.95

5.88

8.33

11.54

15.91

2.42

3.03

3.57

4.05

4.49

4.88

18.92

2.36

2.94

3.45

3.90

4.30

4.65

9

4.11

6.25

9.09

13.04

10

4.29

6.67

10.00

15.00

23.33

2.31

2.86

3.33

3.75

4.12

4.44

11

4.48

7.14

11.11

17.65

30.43

2.26

2.78

3.23

3.61

3.95

4.26

12

4.69

7.69

12.50

21.43

43.75

2.21

2.70

3.12

3.49

3.80

4.08

Note: The product of the multiplier and the height results in the horizontal distance to
where the dike meets the original land slope. Example: Height at upper edge of rock layer is
3.0 feet, rock layer Is 10 feet wide, land slope Is 6% and dike slope ratio is 4:1. Upslope dike
width is 3.23 x 3.0 = 9.7 ft; height at lower edge of rock layer is 3.0 + 10 x .06 • 3.6 (t and
downslope dike width Is 5.26 x 3.6 = 18.9 ft.

Figure60

•Determine setbacks, using Figures 61, 62 and 63.

Location of Soil Treatment System
Item

Setback Distance

Water supply well less than 50 feet of
casing and not encountering I 0 feet of
impervious material

100

Any water supply well or buried water
suction pipe

50

Building

20

Streams, Lakes or other bodies of water
(Shoreland Managment Act)

so, 75, 150

Property lines or buried pipe distributing
water under pressure

10

Trees: Where disposal trenches are constructed within 10 feet of trees
6 inches or larger in diameter or dense shubbery, or where it can be
reasonably anticipated that such vegetation will be present during the
life of the system, at least 12 inches of drainfield rock shall be pl aced
beneath the distribution pipe.
(7080.0170, Subp.2.C. 8, Page 24)

F1gure61

Location of Septic Tank
Item

Minimum Setback Distance

Property Lines

10

Buried Pipe Distributing
Water Unaer Pressure

10

Building

10

Water Supply Wells or
Buried Water Suction Lines

50
Figure 62

House
Tank

• No sewer line within 20 feet of the well.
• If sewer line comes within 50 feet,
it must be pressure tested.

Well Setbacks
Minnesota Department of Health Chapter 4725
Figure63

FOR MORE INFORMATION
For more information, consult the following Minnesota
Extension Service publications. They are available
from your county Extension office or by writing to the
MES Distribution Center, 3 Coffey Hall, 1420 Eckles
Avenue, University of Minnesota, St. Paul, Minnesota
55108. A small fee is charged for these bulletins.
•AG-F0-0583 How To Run a Percolation Test
•CD-F0-0797 Locating Onsite Home Sewage
Treatment Systems
• AG-F0-0817 Evaluating Soil Texture for a House Site
For price information, call the MES Distribution
Center at (612) 625-8173.
Other sources of information include:
•Minnesota Pollution Control Agency
•Your county extension agent
•Your county zoning administrator
•Extension agricultural engineers at the
University of Minnesota
•Your local office of the Soil Conservation
Service
•Minnesota Onsite Sewage Treatment
Contractors Association
•Minnesota Department of Natural Resources
•Minnesota Department of Health
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