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                                  Academy Orientation

ORIENTATION:
On-Site Testing

 OBJECTIVES:

 A�er completing this chapter, you will be able to . . .

• Explain how on-site testing will determine whether a site 
has the proper soil conditions and land features to support 
an onlot sewage system.

• Describe the various tests that must be performed on a site 
to determine site suitability.

• Explain that sometimes the results of on-site testing con-
ducted during the site evaluation for planning may be used 
again during the permi�ing phase.

•  Recognize what testing is required before a permit for an 
onlot system may be issued.

•  Explain how the results of on-site testing will determine 
which absorption area may be permi�ed on a site.

03/05/09  ON-SITE TESTING
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ORIENTATION:
On-Site Testing

So far in this Orientation, you have learned some of what 
it takes to be an SEO. You have learned that the SEO is 
expected to be the municipality’s expert when it comes 

to onlot sewage systems. This expertise will be gained as you 
take the Precertification Academy and continuing education 
courses and work as an SEO.

You also have learned that the SEO’s job is varied and 
ranges from reviewing planning modules to investigating 
malfunctions. One of the most important aspects of the SEO’s 
job—and perhaps the most technical—is knowing whether 
a proposed site is suitable for an onlot sewage system. This 
is the part of the SEO’s job that involves going to the site and 
ge�ing your hands dirty by measuring the slope of the land, 
examining the soils, and performing a percolation test so that 
you can determine how quickly the effluent will move down 
through the soil.

Each of these tests is very important in making sure that a 
site has the proper soil conditions and land features to accom-
modate a system that will properly renovate sewage. Under-
standing what tests are involved in determining site suitability 
will help you be�er understand what the SEO does.

This chapter will provide a brief overview of the required 
on-site testing that must be conducted at each site on which an 
onlot system is proposed and how this testing will determine 
the selection of system absorption areas. The Precertification 
Academy itself will give you more details about the testing, 
and you will have an opportunity at that time to actually prac-
tice conducting the individual tests.

WHO DOES THE ON-SITE TESTING?

Either the local agency SEO or a consultant hired by the 
property owner performs the actual on-site tests. The consul-
tant may be a soil scientist. If a consultant does the testing, the 
local agency SEO must be present during the testing to ob-
serve the tests and confirm the results. Therefore, it is critical 
that an SEO know how to conduct the required on-site testing.
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Planning vs. 
Permitting

During the planning 
phase, a site must be 
tested to determine if it is 
generally suitable. During 
the permitting phase, the 
on-site test results are used 
to determine what type of 
absorption area and other 
components must be used 
in an onlot system.

WHEN DOES THIS ON-SITE TESTING
TAKE PLACE?

As part of both the planning and permi�ing 
processes, a site must be evaluated to determine 
if the lot is generally suitable for an onlot sewage 
system. If suitable soils are present, then the SEO 
evaluates what type of absorption area could be 
placed on the site. 

On-site testing may be conducted during the 
planning phase or the permi�ing phase. If test-
ing occurred during the planning phase, then 
sometimes the results of that testing may be used 
during the permi�ing phase. This means that an 
applicant does not always have to retest the site 
when requesting an onlot sewage permit from a 
local agency. 

On-site testing occurs during 
this phase of the permit process. 
Either a local agency SEO or a 
consultant hired by the property 
owner performs the tests. It is 
possible that the on-site testing 
took place during the planning 
phase and the results achieved 
then may be used during the 
permitting process.
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WHAT TYPE OF TESTS ARE CONDUCTED?

Each potential site is evaluated in the following ways:

  Isolation distances are measured.
 On-site testing is conducted. This involves slope mea-

surement, soil probe analysis, and percolation testing 
or a soil morphological evaluation.

    ON-SITE TESTING CHECKLIST

 Go to Precertification Academy Material, Courses, at 
www.seotraining.org and click on Orientation, Chapter O-3, 
Resources, On-Site Testing Checklist, to obtain a copy of 
the on-site testing checklist. This will be helpful to refer to as you 
continue through this chapter. Look for the red checklist symbol 
(shown above). throughout this chapter whenever the checklist is 
referenced.

RESOURCE:
SEO Field 
Manual, 
Orientation 
O-D

SEO FIELD MANUAL

The SEO Field Manual is a document created by DEP 
to help SEOs while conducting and verifying the on-site 
testing and inspection of an onlot system. It is found in the 
Course O Resources Book under O-D. This sturdy booklet 
with wipe-off pages is designed to be taken into the field. 
The manual contains the following items:

• diagrams, instructions, and procedures for perform-
ing the various on-site tests

• information on relating testing to absorption area op-
tions

• diagrams and details about the various components 
of the onlot system

• information about inspections and construction of an 
onlot system

• background information about malfunctioning sys-
tems

Throughout this chapter, you will find page references 
to the SEO Field Manual. Look for the icon shown at right.

Section 73

SEO Field 
Manual
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Minimum Horizontal Isolation Distances

The regulations mandate that the treatment tanks and 
absorption area must be placed a minimum distance from 
specific features, such as wells, property lines, streams, and 
structures. These are called minimum horizontal isolation 
distances, and they must be considered first before any testing 
is done. Knowing the minimum horizontal isolation distances 
on a site will help to determine where on-site testing can be 
conducted.

The SEO must know what features on a site have required 
minimum horizontal isolation distances. These features 
(which are both natural and manmade) can be identified in the 
field and marked on a site plan. A�er completing this task, an 
SEO can determine what areas are available to locate an onlot 
sewage system, and testing can begin there.

This diagram shows a plan view of some common minimum 
horizontal isolation distances from specific features to an 
absorption area. The green shaded section represents the 
area available for locating an onlot absorption area. Testing 
would be directed within the limits of this area.

SEO Field 
Manual:
I-B Isolation 
Distances
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Go to workbook O-3 to complete the following exercise:

O-3a—Minimum Horizontal Isolation Distances

  CHECKLIST—Minimum Horizontal Isolation Distances

 Horizontal isolation distances from proposed tanks and 
system components have been measured and verified. 
Minimum isolation distances have been maintained.

 Horizontal isolation distances from the proposed absorp-
tion area aggregate have been measured and verified. 
Minimum isolation distances have been maintained. 

On-Site Testing 

A�er minimum horizontal isolation distances are estab-
lished, it must be further determined where a system may be 
placed on a site. Then, site testing may be conducted in this 
area.

To evaluate a site, three testing procedures are typically 
conducted. The results of these tests will help determine if a 
site is suitable for an onlot sewage system, and if so, what type 
and size of absorption area may be permi�ed. The three proce-
dures are . . .

1) Slope—how steep is the site
2) Soil probe—how deep is the limiting condition
3) Percolation test—how fast/slow does effluent move 

through the soil (In some cases, a soil morphological 
assessment is necessary instead. This is described laer 
in the chapter.)
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1)   SLOPE – HOW STEEP

In this first test, the SEO measures and verifies the slope of 
the land where the absorption area is proposed for placement. 
The slope can be measured two ways:

A) By taking field measurements with a tape measure and 
a lock level or laser level and dividing the vertical distance 
by the horizontal distance (rise ÷ run).

Run (horizontal distance: use tape measure)
Rise 
(vertical distance: 
use lock level or 
laser level)

For example, if the vertical distance (rise) is 5 feet and the  
horizontal distance (run) is 50 feet, then 5 ÷ 50 = .10 or 
10 percent slope.

B) By measuring the vertical angle with an instrument 
(Abney level or clinometer).

angle

   

When an Abney level or clinometer is used to measure the 
vertical angle of a slope, then horizontal and vertical distance 
measurements are not needed to determine slope.

SEO Field 
Manual:
I-A Slope
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Slope is important because it helps to direct sewage flows 
throughout and away from onlot absorption areas. It also 
helps to determine which absorption areas may be permi�ed 
on a specific site. The regulations have maximum slopes for 
different absorption areas. (See exercise O-3b.) 

topographical contour

topographical contour

topographical 
 contour

topographical contour

 
Slope is measured perpendicular to the contours of the 

 land. Contours are lines of equal elevation. 

Go to workbook O-3 to complete the following exercise:

O-3b—Slope 

SEOs must know how to measure slope. SEOs 
measure slope with the aid of instruments. To 
do this, they must become familiar with slope-
measuring devices, such as a lock level, Abney 
level, clinometer, or laser level.
     You will learn how to measure slope using 
these instruments during the Precertification 
Academy.

       
SEO ESSENTIAL SKILL
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What happens when the slope is too steep?

The steeper the slope, the quicker the effluent would flow 
downhill. By flowing downhill instead of moving vertically 
down through the soil, the untreated effluent may be distrib-
uted on the ground surface and cause a malfunction. 

In general, DEP has not yet approved an absorption area 
that would properly renovate the effluent on a site with a 
slope steeper than 25 percent.

Go to workbook O-3 to complete the following review:

O-3c—Minimum Horizontal Isolation Distances 
and Slope

  CHECKLIST—Slope

 Slope of the site where the absorption area is proposed has 
been measured and verified not to exceed maximum slope 
measurements, according to the absorption area require-
ments.

 The type of absorption areas permi�ed on a site based on 
maximum slope of a site has been determined.

 O-3i—ACTIVITY: View Slope Video

 For Orientation, Activity O-3i, watch the Slope video on 
the Orientation On-Site Testing DVD.  (The DVD is located in 
the Course O Resource Book under O-C.) Select “SLOPE 
VIDEO” from the DVD’s main menu to watch how slope is 
measured on a site.
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2) SOIL PROBE – HOW DEEP

 Soil plays multiple roles in the op-
eration of an onlot sewage system. It ab-
sorbs, disperses, and renovates effluent. 
Renovation is facilitated by filtering, 
chemical reactions, and microbial activ-
ity within soils. This renovation process 
by the soil prevents ground and surface 
water pollution and helps to protect the 
public health.
 As an SEO, your objective is to 
determine if the soil will renovate ef-
fluent and to establish the depth at 
which renovation will no longer occur. 
The depth in soil at which renovation 
may no longer occur is called a limiting 
zone. The soil above the limiting zone is 
referred to as “suitable soil.”

What does renovate 
effluent mean?

Effluent is the wastewater 
discharged from a treatment 
tank after solid matter from 
sewage wastes has been 
removed. To renovate the 
effluent means to provide 
physical, chemical, and 
biological treatment of 
wastewater as it moves into 
and through the soil.

SEO Field 
Manual:
I-C Soil



   ON-SITE TESTING   O-3Academy Orientation    page 11 of 28   

O-3 Self-Study Guide

How is the limiting zone determined?

During a soil test probe, the soil is examined to determine 
more information about the limiting zone. For this review, an 
excavation is typically dug by a backhoe. The person evaluat-
ing the site will actually go down into the hole and visually 
inspect the soils to determine suitability and to establish a 
limiting zone.

Go to workbook O-3 to complete the following exercise:

O-3d—What Is the Limiting Zone?

What is a soil test probe? 

A soil test probe is a hole dug in 
the ground and used to evalu-
ate the soils on a site where an 
absorption area is proposed.  
The soil probe must be located 
within 10 feet of the proposed 
absorption area. It must be 
excavated large enough so that a 
person may safely enter or exit it.
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 What is the purpose of the soil probe?

Whoever examines the soil probe must identify a limiting 
zone, if one is present, and prepare a complete soil profile de-
scription. It may be the SEO who examines the soil and writes 
the description. If the SEO is not doing the soil analysis and 
writing the description, then he or she must verify the descrip-
tion wri�en by a consultant. Sometimes, a qualified soil sci-
entist is required to conduct the soil testing on a site. To verify 
someone else’s evaluation, the SEO must be present during the 
soil probe evaluation or observe the profile before the probe is 
backfilled. 

Go to workbook O-3 to complete the following exercise:

O-3e—What Is a Qualified Soil Scientist?

SEO Field 
Manual:
I-C-2 to 
I-C-7 Soil

ii) Rock with 
insufficient fine 
soil

i) Seasonal high wa-
ter table as indicated 
by redoximorphic 
features (mo�ling). 
Mo�led soil, which 
is o�en grey in color, 
indicates that satura-
tion of the soil occurs 
during certain times 
of the year (seasonal 
high water table). ii) Rock with 

open joints

LIMITING ZONE EXAMPLES

iii) Bedrock or 
other slowly 
permeable 
stratum
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What occurs during the soil test probe evaluation?

The soil profile description is 
the wri�en document that records 
the soil conditions in a test probe. 
Because the soil probe will be 
backfilled a�er the investigation, 
the soil profile description must 
be accurate and complete. Once 
down inside the probe, the person 
doing the soil evaluation (it could 
be the SEO, a soil scientist, or a 
consultant) will examine the soils 
and look for changes from one 
horizontal layer of soil to another. 
These individual layers are called 
soil horizons. The different soil ho-
rizons will be measured and noted 
on the soil profile description, and 

characteristics such as the color, texture, and structure of the 
soil within each horizon will be recorded. The soil profile de-
scription should document the slope of a site and the type and 
depth of the limiting zone, if one is present.

What are soil color, texture, and structure?

Soil is described using the three characteristics of color, texture, and 
structure. Each is explained beginning below and continuing on the next page.

COLOR: 

To determine the soil color, the soil is 
compared to samples in the Munsell color 
system book. Redoximorphic features 
(mottling, which indicates a seasonal high 
water table limiting zone) may be identified 
during the color analysis of soil.

A change in a soil horizon occurs when 
differences in soil characteristics, such as 
color, texture, or structure, are identified.
Here, the soil horizons are identified as O, 
A, B, C, and R.

SEO Field 
Manual:
I-C-32 to 
I-C-36 Soil

SEO Field 
Manual: 
I-C-9 to 
I-C-12 Soil
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TEXTURE:  

The soil must be felt by hand, and its 
texture is determined by its grittiness 
(sand), stickiness (clay), and smoothness 
(silt).

STRUCTURE: 

Soil structure represents the shape of soil 
units (how the structural units fit together 
like a jigsaw puzzle within the soil mass). The 
structure with the best potential to drain well 
is blocky (above photo at right) or granular 
(below photo at right).

During the Precertification Academy, you will have an op-
portunity to examine soils and practice identifying their color, 
texture, and structure. Many other soil characteristics will be 
taught during the academy.

 SAMPLE: View Soil Profile Description

Go to Academy Course Material, Courses, at www.
seotraining.org and click on Orientation, Chapter O-3, 
Resources, Soil Profile Description & Field Sheet, to see a 
sample soil profile description and a field sheet.

SEO Field 
Manual:
I-C-13 to 
I-C-21 Soil

SEO Field 
Manual:
I-C-22 to 
I-C-31 Soil
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What is the depth to limiting zone?

The evaluator will determine where the limiting zone oc-
curs (when soil renovation no longer takes place), and mea-
sure the distance from the top of the mineral soil surface to 
the shallowest point of the horizon where the limiting zone 
occurs. This is called the depth to limiting zone. (Note: Organic 
ma�er on top of the soil is not measured in the depth to LZ.)

Why is the depth to limiting zone important?

The depth to a limiting zone will determine whether 
enough suitable soil exists on a site for an onlot absorption 
area to be permi�ed and what type of absorption area may be 
used on a site.

SEO Field 
Manual:
I-C-37 Soil

Organic matter
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Two Examples of Common Absorption Areas:

In-ground absorption area

  A site must have at least 60 inches of suitable soil for an 
in-ground absorption area (seepage bed or stanadard trenches) 
to be permi�ed.

Elevated sand mound

  

  A site must have at least 20 inches of suitable soil for an 
elevated sand mound absorption area to be permi�ed.

  In addition to these two examples, many other types of 
absorption areas are available that require different depths to 
a limiting zone. In general, a site must have an absolute mini-
mum suitable soil depth of  10 inches to a shallow seasonal 
high water table and 16 inches to a rock limiting zone, as 
required by the regulations, for certain absorption area tech-
nologies to be permi�ed on a site. You will learn more about 
the various absorption area technologies during the SEO Pre-
certification Academy. The important point to note here is that 
different absorption areas have different minimum soil depth 
requirements.

SEO Field 
Manual:
II-2 to II-4 
Disposal 
Area 
Options

SEO Field 
Manual:
II-5 to II-11 
Disposal Area 
Options
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Why does the soil depth matter?

Although effluent is partially treated prior to entering the 
soil, the effluent that enters the soil from an absorption area 
still contains substances, such as viruses, pathogens, and ni-
trates, that can affect the quality of the groundwater. The soil 
plays a critical role in further renovating the effluent so that 
it doesn’t pollute the groundwater. That is why there must be 
a certain depth of suitable soil available (above the limiting 
zone) so that proper renovation of the effluent can occur.

In some cases, absorption areas can be placed on shal-
lower soils if additional treatment components are also part 
of an onlot system. This means the effluent has been through 
another level of treatment prior to its dispersal to the soil in 
the absorption area. Examples of additional treatment compo-
nents are a peat filter, a sand filter, and an ultraviolet light.

It is important to determine how much suitable soil is 
available before a limiting zone occurs. This information will 
help to determine what type of absorption area can be placed 
on a site. If enough suitable soil depth is available for a certain 
type of an absorption area, then the next test—a percolation 
test or a soil morphological assessment—may be performed. If 
insufficient suitable soil is present for any type of absorption 
area technology, then the site is considered unsuitable for an 
onlot system.

The SEO must be able to correctly 
evaluate a soil profile to determine if 
a site has enough suitable soil to support 
an onlot absorption area. The SEO must 
be able to determine where the limiting 
zone occurs because the LZ is the main 
factor in determining absorption area type 
and further testing procedures.
     You will learn more about how to 
identify soils and the limiting zone during 
the Precertification Academy. In addition, 
the SEO will become more proficient in 
soil analysis through continuing education 
courses and on-the-job training.

SEO ESSENTIAL SKILL
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Go to workbook O-3 to complete the following review:

O-3f—Soils Analysis 

   CHECKLIST—Soil Test Probe

 At least one soil test probe has been excavated for review. 

 A soil profile description has been wri�en and verified for 
each soil probe.

 A limiting zone, if present, has been determined, and the 
mineral soil above the limiting zone has been measured 
(depth to limiting zone).

 The type of absorption areas permi�ed on a site (based on 
depth to limiting zone) has been determined.

 O-3ii—ACTIVITY: View Soil Test Profile Video

 For Orientation, Activity O-3ii, watch the Soil Test Profile 
video on the Orientation On-Site Testing DVD. (The DVD is 
located in the Course O Resource Book under O-C). Select 
“SOIL TEST PROFILE VIDEO” from the DVD’s main menu 
to watch how a soil test probe is excavated and prepared and 
how soil is evaluated. 
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3) PERCOLATION – HOW FAST/SLOW 
(Note: Occasionally, a soil morphological assessment conducted by a 
qualified soil scientist is necessary instead.)

Once the slope has been measured and 
a soil profile description has been prepared, 
the next test for the site is the percolation 
test or a soil morphological assessment.  

The percolation test measures the rate at 
which water moves through the soil. Per-
colation testing results help to determine if 
the soil will allow effluent to drain quickly 
enough, but not too quickly, to support an 
onlot sewage system. If the soil drains too 
quickly or too slowly, renovation of the efflu-
ent can’t occur, and groundwater contamina-
tion may result.

In addition to determining whether the 
soil is suitable for an absorption area, the 
calculated percolation rate plays a factor in 
determining the type and size of the absorp-

tion area that may 
be placed on a site. It is important 
to note that some absorption areas, 
such as IRSIS, do not require a per-
colation test.

Like the slope measurement 
and soil analysis tests, the SEO is 
required to go on site and either 
conduct the percolation test or su-
pervise the test (if it is conducted by 
a third party) and verify its results.

For some technologies, a soil 
morphological assessment is re-
quired instead of a percolation test. 
Only a qualified soil scientist may 
do this soil evaluation, although the 
SEO must still verify the informa-

tion. This assessment provides information about how effluent 
will move through the soil. For technologies that require a soil 
morphological assessment, the soil scientist will assign the ap-
propriate soil loading rates, which are used to size an absorp-
tion area.

What is the percolation rate?

The percolation rate is a calculated 
value, expressed in units of minutes 
per inch, describing the rate at 
which water moves through the soil. 
This rate represents an average of 
how many minutes it takes for one 
inch of water to move through the 
soil. An acceptable percolation rate 
for a conventional seepage bed or 
standard trench is 6 to 90 minutes 
per inch. An acceptable rate for an 
elevated sand mound bed or trench 
is 3 to 180 minutes per inch.

What is a soil morphological 
assessment?

The soil morphological assessment 
provides information about how 
effluent will move through the soil 
on a site. For this assessment, a 
qualified soil scientist must evaluate 
the visible characteristics of the soil 
and its location on the landscape. The 
resulting report identifies the soil 
drainage classification and assigns the 
appropriate soil loading rates, which 
are used to size the absorption area.

SEO Field 
Manual:
I-E 
Percolation 
Test
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The Percolation Test

The percolation test consists of the following steps: 

1) At least six holes are dug uniformly over the area of the 
proposed absorption field. The limiting zone will determine 
the depth that the holes must be dug.

2)  The soil in the holes is presoaked before the actual test to 
approximate normal wet weather.

 

SEO Field 
Manual:
I-E-8 
Percolation 
Test Presoaks

SEO Field 
Manual:
I-E-2 to I-E-7 
Percolation  
Holes
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3)  The holes are filled with approximately 6 inches of water, 
and the water level drop is meaured and recorded over de-
fined intervals (either 10 or 30 minutes). This is called a read-
ing. A�er each reading, the hole is refilled with water. 

 

4)  The drop of water in inches is recorded a�er each reading 
on a percolation form. No fewer than four readings and no 
more than eight readings must occur at each hole. Depending 
on the type of soil, the percolation test (a�er the presoak pe-
riod) may take as long as four hours or as li�le as 40 minutes 
to perform. 

 

 5)  From the readings, an average percolation rate for all the 
holes, expressed in minutes per inch, is calculated. The SEO 
will use this number to help determine the type and size of the 
absorption area for a proposed site.

SEO Field 
Manual:
I-E-10 
Conversion 
Table

SEO Field 
Manual:
I-E-11 
Size of 
System 
Calculation
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 SAMPLE—View Site Investigation and Percolation Test 
 Report

 Go to Academy Course Material, Courses, at www.
seotraining.org and then click on Orientation, Chapter O-
3, Resources, Site Investigation, to see a copy of the site 
investigation and percolation test report form.

 O-3iii—ACTIVITY: View Percolation Test Video

 For Orientation, Activity O-3iii, watch the Percolation Test video 
on the Orientation On-Site Testing DVD. (The DVD is located in the 
Course O Resource Book under O-C.) Select “PERCOLATION 
TEST VIDEO” from the DVD’s main menu to watch a percolation 
test being performed.

An SEO must know how to perform a percolation 
test and how to calculate the average percolation 
rate. The average percolation rate (expressed in 
minutes per inch) is used to size an onlot absorption 
area.  You will learn how to do both of these during the 
Precertification Academy.

SEO ESSENTIAL SKILL

   CHECKLIST—Percolation Test / Soil Morphological 
       Assessment

 A percolation test has been conducted, and an average 
percolation rate has been calculated. 

 For sites using certain absorption area technologies, a 
qualified soil scientist has conducted a soil morphologi-
cal assessment, if required, and assigned a loading rate to 
help size the absorption area.

 The type of absorption area permi�ed on a site, based on 
average percolation rate or soil morphological assessment 
results, has been determined.
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What Do These Various On-Site Tests Determine?

The results from the various on-site tests help to determine 
the type of absorption area that can be placed on a site. The 
general public is usually familiar with in-ground and sand 
mound absorption areas, but many more options for absorp-
tion areas are available. The Department of Environmental 
Protection has invested a great deal of research and study into 
looking at other systems and components that might work on 
sites with certain limitations. For example, a site with steeper 
slopes (up to 25 percent) may be a good candidate for a drip 
irrigation absorption area. Or a site with shallower suitable 
soil depths (at least 10 inches to a seasonal high water table 
and 16 inches to rock) may be considered for a shallow limit-
ing zone at-grade absorption area. 

You will learn more about how on-site tests are used to 
evaluate and design a system for a proposed site during the 
SEO Precertification Academy. The academy will also provide 
general information about absorption areas and system de-
sign. Once you become a certified SEO, you can learn details 
about specific systems through training courses available in 
the classroom and on the Web.
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BECOMING FAMILIAR WITH THE ONLOT 
SYSTEM COMPONENT MATRIX

To understand how these various on-site tests determine 
the suitability of a site for an onlot absorption area, you should 
refer to the Onlot System Component Matrix. This document 
was created to help SEOs navigate the on-site test results and 
determine which absorption areas may be used on a site based 
on the test results.

 RESOURCE: Onlot System Component Matrix

 Go to Academy Course Material, Courses, at www.seotraining.
org and click on Orientation, Chapter O-3, Resources, Onlot 
System Component Matrix, to see a copy of the Onlot System 
Component Matrix.  

Look at the matrix. Note how it is di-
vided into columns and rows based on 
various absorption areas and testing results. 
The first column lists the absorption area 
options. The next column lists secondary or 
advanced treatment options that are avail-
able with a particular absorption area.

The remaining columns provide the on-
site testing results required for each absorp-
tion area (including the addition of a specific 
secondary or advanced treatment compo-
nent, if necessary). To determine which 
absorption area may be used on a particular 
site, the SEO must consider the following 
on-site testing results, which are each listed 
as a column in the matrix:

1)  Slope.
2)  Minimum suitable soil depth to both a seasonal 

high water table and a rock limiting zone.
3)  Percolation rate. (If a soil morpho-

logical evaluation is required in-
stead, that is noted in this column.)                                                                                            

                                                                   

What is secondary or 
advanced treatment?

Secondary or advanced treatment 
refers to a component of an onlot 
sewage system that provides a 
specific level of additional treatment 
to the effluent beyond what is 
provided by a septic tank alone. 
Effluent moves through secondary or 
advanced treatment components on 
its way to the absorption area.
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Using the Onlot System Component Matrix

EXAMPLE:

  Let’s say we have a site with the following on-site testing 
results:

Slope — 10 percent
Suitable soil depth to a rock limiting zone — 24 inches
Percolation rate — 95 minutes per inch

  Use these testing results to review your Onlot System 
Component Matrix. 

1) Start with the test result that appears to be the most 
limiting.

  Since the most limiting test result in our example appears 
to be the 24 inches of suitable soil depth to a rock limiting 
zone, we will begin by looking at the column “Minimum Suit-
able Soil Depth to a Rock Limiting Zone” on the matrix.

  According to the matrix, the following absorption areas 
could serve a site with 24 inches of suitable soil to a rock limit-
ing zone:

Elevated sand mound bed or trenches
Individual Residential Spray Irrigation System (IRSIS)
At-grade absorption area (with any one of the listed sec-

ondary or advanced treatment options)
Shallow limiting zone at-grade absorption area
Drip irrigation

Resource 
O-3-4: 
Onlot System 
Component 
Matrix
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2) Consider the other testing results to further narrow 
down options for absorption areas.

  Next, let’s eliminate any of these identified absorption ar-
eas based on other testing results.

Slope — Of the absorption areas identified in step one, all of 
them would work on a site with a slope of 10 percent:

Elevated sand mound bed or trenches
IRSIS (if grassed or forested site)
At-grade absorption area (with any one of the listed sec-

ondary or advanced treatment options)
Shallow limiting zone at-grade absorption area
Drip irrigation

Percolation rate — Of the remaining absorption areas identi-
fied above, the shallow limiting zone at-grade absorption area 
and the drip irrigation do not require a percolation test. In-
stead, these two absorption areas require a soil morphological 
evaluation by a soil scientist. Since our example had a per-
colation test performed and the percolation test results meet 
the criteria required for two of the other identified absorption 
areas, we will eliminate the two options requiring a soil mor-
phological evaluation from our list. IRSIS does not require a 
percolation test either, but we will continue to keep it as an 
option.

Elevated sand mound bed or trenches
IRSIS (if grassed or forested site)
At-grade absorption area (with any one of the listed sec-

ondary or advanced treatment options)
Shallow limiting zone at-grade absorption area
Drip irrigation

3) Choose the most appropriate absorption area from the 
remaining options.

  A�er all the on-site testing results have been evaluated and 
any noncomplying absorption areas have been removed from 
the list of candidates, the most appropriate absorption area 
from the remaining options may now be selected. The prop-
erty owner may base his final decision on a number of factors, 
such as available lot area, cost, and aesthetics.

  In our example, three types of absorption areas—an IRSIS, 
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an elevated sand mound bed or trenches, and an at-grade 
absorption area with a secondary or advanced treatment 
option—are available options for a site with those particular 
testing results. 

  However, because of concerns about aesthetics associated 
with an elevated sand mound or IRSIS, the homeowner de-
cides to go with an at-grade absorption area with a free access 
gravity sand filter as a secondary treatment component.

NOTE: You will be exploring the Onlot System Component 
Matrix in more detail during the Precertification Academy. 
The important point to recognize now is that there are a wide 
variety of onlot system components available depending on 
site conditions and on-site testing results. 

Go to workbook O-3 to complete the following review:

O-3g—Chapter Review

 KEY POINTS:

• The SEO must either perform the on-site tests or be present 
at some point during the testing to observe the tests and 
verify the results.

• On-site testing is conducted during the planning phase 
and/or the permi�ing phase.

• Minimum horizontal isolation distances from various fea-
tures to the treatment tanks and onlot absorption area must 
be maintained.

• Testing determines if a site is suitable for an onlot system 
and, if so, what type and size of absorption area can be per-
mi�ed.

• Measuring the slope of the land is important because some 
absorption areas are not compatible with steep slopes. Sites 
with slopes that are too steep may be unsuitable for any 
type of onlot system installation.
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• To analyze the soil on a site, an excavation (called a soil test 
probe) is dug, and the soil conditions are described. A soil 
profile description identifying soil characteristics such as 
color, texture, and structure must be provided.

• Identifying the limiting zone establishes the depth of the 
soil at which renovation of sewage effluent will no longer 
occur. The limiting zone will help determine what type of 
onlot absorption area may be placed on a site.

• A percolation test measures the rate at which water moves 
through the soil.

• A soil morphological assessment, when required, is con-
ducted by a qualified soil scientist to establish a loading 
rate for some absorption areas. 

• The Onlot System Component Matrix is a document creat-
ed to help SEOs navigate the on-site test results and deter-
mine which absorption areas may be used on a site based 
on the test results.

 CHAPTER QUIZ AND ORIENTATION TEST

Go to Academy Course Material, Courses, at www.seo
 training.org and click on Orientation, Chapter O-3, O-3 Chap-

ter Quiz, to take the end-of-chapter quiz. Then, when you are 
ready, you can take the end-of-course Orientation Test on the 
Web (go to Academy Course Material, Courses, Orientation, 
Orientation Course Test).




