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NOTE 

Pursuant to Executive Order No. 1991-31, the Water Resources Commission 
was abolished by the Governor with all duties and responsibilities 
transferred to the Michigan Department of Natural Resources. 
references in this document to the "Water Resources Commission" should 
be replaced by the "Michigan  Department of Natural Resources. "

A l l  

Acknowledgement 

These revised criteria were prepared by a committee of representatives of 
local county and district health departments, the Michigan Department of 
Natural Resources, and the Michigan Department of Public Health. 
years of use in the field, a new committee was convened in 1987 to review and 
revise the criteria consistent with current technology. A list of the 
individuals participating on both committees is located in Appendix I. 

After ten 

Statement of Intent 

This document replaces the "Michigan Guidelines for Subsurface Sewage 
Disposal" dated December 1977 and published by the Michigan Department of 
Public Health. 

The document title has been changed from a "guideline" to "criteria" t o  more 
accurately reflect its purpose. A guideline is used primarily as a standard 
by which iudgments are made. Since the Water Resources Commission cannot 
delegate its authority to approve permits (only the Legislature can do this), 
it must be careful in certifying local health departments to carry out this 
program not to delegate "authority." 
connotation suggesting a standard by which decisions are made. 
contains very specific requirements, which certified local health departments 
are expected to follow in making decisions on proposals of less than 10,000 
gallons per day. 
to the Water Resources Commission for issuance of a permit under the 
provisions of Act 245, Public Acts of 1929. 
pre-approving proposals which meet these very specific criteria, and certified 
local health departments act as a screening agency to determine if the 
conditions adopted by the Commission are met. Local health departments do not 
have the authority to approve proposals which do not meet this criteria, 
except through the variance provisions included in the criteria. 
of decisions made by a certified local health department must be addressed to 4 

the Water Resources Commission. 

The term "criteria" has a stronger 
The document 

Proposals which do not meet the criteria must be forwarded 

In this way the Commission is 

All appeals 

App licab i 1 i ty 

GUIDELINE as defined in Act 306, Public Acts of 1969, as last amended by Act 
108, Public Acts of 1977, means "An agency statement or declaration of policy 
which the agency intends to follow, which does not have the force or effect of 
law, and which binds the agency but does not bind any other person." It is 
intended that "agency" as used above also includes local health departments, 
when acting as an agent of the Michigan Department of Public Health and the 
Water Resources Commission in accordance with the Water Resources Commission 
Policy Statement adopted August 18, 1983. 
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MICHIGAN CRITERIA FOR SUBSURFACE SEWAGE DISPOSAL 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 
BUREAU OF ENVIRONMENTAL AND OCCUPATIONAL HEALTH 

I. Introduction 

These criteria have been developed for use by local and state agencies 
responsible for the review and approval of subsurface sewage disposal 
systems in accordance with the Water Resources Commission Policy 
Statement adopted August 18, 1983. The criteria is to provide minimum 
uniform standards of design and construction for such systems in 
Michigan. 
departments or other government agencies from adopting and enforcing 
requirements more stringent than these criteria. 

IT SHOULD BE NOTED THAT THESE CRITERIA AND THE ACCOMPANYING POLICY 
STATEMENT PERTAIN TO THE TREATMENT AND DISPOSAL OF SANITARY SEWAGE ONLY 
(e.g. toilet wastes, sink and laundry waste, bath water). The treatment 
and disposal of wastes from industrial and commercial processes 
(laundromats, car washes, f l o o r  drains, etc.) requires a separate permit 
from the Water Resources Commission. These criteria do not apply to 
private single and two family residential sewage systems constructed 
pursuant to local sanitary codes. 

The purpose of the criteria is to assure that disposal of sanitary 
sewage in quantities of less than 10,000 gallons per day: 

Nothing in these criteria shall prevent local health 

1. Will not contaminate any existing or future drinking water supply. 

2. Will not give rise to a public health hazard or present the 
potential for a hazard. 

3. 

4 . Will not give rise to a nuisance due to odor or unsightly 

Will n o t  contaminate surface or groundwaters. 

appearance. 

5. Will not otherwise violate laws or regulations governing water 
pollution or sewage disposal. Sewage systems treating less than 
1,000 gallons per day may be approved in accordance with local 
health department sanitary codes. 

II. Definitions 

A. Acceptable Permeability - A s o i l  that w i l l  accept water at a rate of 
less than or equal to 45 minutes per inch using Michigan Department 
of Public Health Procedure for Percolation Tests (Appendix D).

B. Bed System - A subsurface sewage disposal system laid OR a 
continuous bed of aggregate. 
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C. 

D. 

E. 

F. 

G .  

H. 

I. 

J. 

K. 

Contamination - The impairment of groundwater or surface water 
quality beyond acceptable limits, because of the discharge of 
sanitary sewage and other wastes. 

Engineer - An individual licensed as a Professional Engineer in 
accordance with Act 299, P.A. of 1980. 

Institution - A school or other facility specializing in the day-to-
day care or extended care of individuals. 

Public System - A sanitary sewer system as defined under Act 98, 
P.A. of 1913. 

Registered Sanitarian - A person registered as a Sanitarian under 
Act 147, P.A. of 1963. 

Sanitary Sewage - Water and contaminants discharged from the 
sanitary conveniences (i.e., bathroom, kitchen fixtures, and 
household laundry) of dwellings, office buildings, industrial 
plants, commercial buildings, and institutions. Commercial laundry 
waste and wastes from industrial and commercial processes are not 
considered sanitary sewage and generally require a separate permit 
from the Water Resources Commission. 

Surface Water - Water that rests or flows on ground surface. 

Transmissivity - The characteristics of a soil formation that affect 
the rate of water movement through the soil. Transmissivity is 
determined by soil texture and structure. 

Trench System - A subsurface sewage disposal system laid in trenches 
separated by undisturbed earth. 

III. Site Review Process 

A. 

B. 

C. 

A registered sanitarian or professional engineer from the reviewing 
agency must determine the suitability of a site based on necessary 
field tests and evaluations of other factors as deemed necessary in 
these criteria. 

The reviewing agency shall not  approve the site when site conditions 
such as type of soil, water table, terrain, lack of size or other 
conditions, will prevent the satisfactory operation of a subsurface 
sewage disposal system in a manner which fulfills the purpose of 
these criteria. 

Proposals for alternative means of on-site sewage disposal may be 
submitted in the form of an application to the Water Resources 
Commission for a discharge permit when a site is not approved for a 
subsurface sewage disposal system for reasons described above. 
Provisions of Section 8(b), Act 2 4 5 ,  P.A. of 1929, as amended. 
Section 8(b) states, in part, that: 

"A person who is using the waters of the 
state for sewage or other waste disposal 
purposes, or who requires a new or substantial 
increase over and above the present use now 
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I V. 

made of the waters of the state for sewage or 
other waste disposal purposes, shall file with 
the Commission a written statement setting forth 
the nature of the enterprise or development 
contemplated, the amount of water required to 
be used, its source, the proposed point of 
discharge of the wastes into the waters of the 
state, the estimated amount so to be discharged 
and a fair statement setting forth the expected 
bacterial, physical, chemical and other known 
characteristics of the wastes. Within 60 days 
of receipt of the statement, the Commission 
shall issue a permit stating such restrictions 
as in the judgement of the Commission may be 
necessary to guard adequately against such 
unlawful uses of the waters of the state as are 
set forth in Section 6. The Commission may 
deny a proposed new use in lieu of issuing a 
permit upon determining that unlawful pollution 
cannot be guarded adequately against by 
available waste treatment or control measures.” 

D. Proposals for new or increased uses at existing structures shall 
comply with all provisions of these criteria. 

Connection to Public Utilities 

Connection to a public sanitary sewer system is required when available 
as defined by Act 368, P.A. of 1978 (see Appendix B), and when the local 
governmental agencies having jurisdiction will allow connection to that 
sewer. In cases where the sanitary sewer is farther from the proposed 
facility than as defined in Act 368, connection may still be feasible 
and is encouraged. Prior to evaluation of a site where the availability 
of a public sewer system is in question, a statement regarding 
availability of the sewer should be obtained by the reviewing agency 
from the appropriate governmental entities. 

In regard to multiple unit land developments, several factors other than 
those included in Act 368 must be considered in determining the 
availability of a public sanitary sewer system. No attempt is made to 
list those factors here. 

V. Construction Plans, Permits, Inspections 

The reviewing agency shall require the submittal of detailed 
construction plans, prepared by a registered professional engineer in 
private practice or registered sanitarian in private practice, for 
systems constructed under these criteria. Where the cost of the total 
project: is $15,000 or greater, Act 299, P.A. of 1980 requires that plans 
be submitted by a registered professional engineer only. 

The requirement for submittal of plans may be waived at the discretion 
of the reviewing agency f o r  small systems with f l o w s  less than 2,000 
gallons per day (provided the cost of such a system is less than 
$15,000). 
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VI. 

The reviewing agency may require that a hydrogeological study be 
performed f o r  submittal and approval by the reviewing agency.

Prior to the construction of a sewage system under these criteria, a 
permit must be obtained from the reviewing agency having jurisdiction. 
Construction of the building served by the sewage system shall not begin 
until a permit for the sewage system has been obtained. 

The reviewing agency shall include on the permanent documents the 
intended building use and the design basis for its sewage disposal 
system. 

The reviewing agency is to make such inspections as deemed necessary 
during construction to assure compliance with approved plans and the 
permit. The reviewing agency may require written certification by the 
project's consulting engineer that construction was completed in 
accordance with approved plans and specifications. Under no 
circumstances are treatment 'facilities to be backfilled until the 
reviewing agency has given its approval. 

The installer shall not deviate from the approved design without the 
approval of the reviewing agency and the design consultant. 

Estimates of Sewage Quantities 

Records of measurements of actual flow from existing installations or 
from similar establishments in similar locations should be used for 
system sizing when they can be obtained. In the absence of such data, 
Appendix C should be used as a guide in estimating the expected flow. 

V I I .  Sewage Lift Stations Within Collection Systems 

Raw sewage pumping facilities are to be designed and installed in 
accordance with the "Recommended Criteria for Sewage Pumping at 
N o n Installations"L, as published by the Bureau of 
Environmental and Occupational Health of the Michigan Department of 
Public Realth. Sewage pumping facilities must comply with the 
National Electrical Code. A minimum of a visual alarm is required, but 
both an audio and visual alarm are strongly recommended. Raw sewage 
lift pumps shall be so connected into the plumbing system to avoid 
turbulence in the septic tank. 

VIII. Septic Tank and Dosing, Tank 

A .  General 

The septic tank shall be constructed of sound and durable material 
not subject to excessive corrosion or decay and structurally capable 
of supporting loads to which it will be subjected. The tank shall 
be watertight. 

Tanks constructed of materials other than concrete shall not be 
installed into water table or bedrock conditions. 
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Where aquifers capable of being used for drinking water supply are 
involved, rapid permeability may be unacceptable because 
contamination of the groundwater may occur. 

A soil absorption system is considered to have failed if any one of 
the following conditions occur: 

1. The system cannot accept sewage effluent at the rate of 
application - 

2. Sewage effluent seeps from, or ponds on or around, the system. 

3. The system contaminates an aquifer capable of being used for 
drinking water supply or surface waters of the state. 

B. Site and Soil Conditions 

Rational design of absorption fields must consider a number of 
factors in determining site suitability and system design: 

1. 

2. 

Protection of Surface and Groundwaters - Under all soil 
conditions, consideration must be given to the protection of 
surface waters and groundwaters. This is especially critlcal in 
very permeable soils and in areas where rock formations are near 
the ground surface. Appropriate data on test wells or nearby 
wells should be included as part of the plans submitted, or test 
wells and/or deep borings and backhoe cuts may be required to 
permit evaluation of the protection provided for the waters of 
the state. 

Soils Evaluation - A complete evaluation requires borings or 
backhoe cuts to at least four feet below the proposed bottom 
elevation of the absorption field, a determination of the 
seasonal high groundwater elevation, a review of the soils 
information as may be obtained from a modern soil map which 
meets the standards of the National Cooperative Soil Survey, and 
a review of available well logs for the area. Slope, limiting 
soil layers, and other factors that affect the operation of the 
sewage disposal system also must be considered. The reviewing 
agency shall require backhoe excavations or adequate information 
to determine soil suitability (where hand augering is not 
possible) where the range in permeability varies significantly, 
where soil stratification exists, where soil conditions are 
marginal, o r  when determination of groundwater table elevations 
requires examination of the undisturbed earth, where other 
factors occur that cannot be evaluated by use of a soil auger. 
The percolation test is a method for estimating the ability of 
soils to absorb sewage from drainfields, drain beds, or other 
similar devices. Under the best of conditions, the percolation 
test is of limited value due to many variable factors which may 
influence the final test result. If a percolation test is 
proposed, it shall be performed in absolute accordance with the 
"Criteria for Percolation Tests" (see Appendix D) and the 
reviewing agency must be consulted prior to tests being 
conducted. There is no need to perform a percolation test when 
soil or other site conditions are clearly unsuitable. 
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3. Groundwater - The depth of groundwater and the slope of the 
groundwater table are factors that are critical to the proper 

4 .  

5 .  

6 .  

operation of a soil absorption system. 
occur under a system to the point of causing a failure if these 
factors are not properly evaluated and considered in site 
evaluation and design. These factors become more critical as 
the size of the system increases, the permeability of the soil 
decreases, and/or the depth of the groundwater table decreases. 
In most cases, it is not sufficient to simply determinethe 
depth to the groundwater, but it is also necessary to determine 
whether the quantity of sewage effluent applied will move from 
the area of application at a rate sufficient to prevent system 
failure. 
place a system on fill to gain the required vertical isolation 
distance t o  water table. In many cases the reviewing agency, 
together with the design consultant, can make this determination 
based on their past experience and professional judgement given 
the soils information collected in the site evaluation. 
when this determination cannot be easily made, the reviewing 
agency may require an analysis of the site by a groundwater 
hydrogeologist or consulting engineer qualified in groundwater 
hydrogeology . 
Proposals to lower the groundwater table must be reviewed by the 
local reviewing agency and the Michigan Department of Public 
Health. These projects usually are not successful. Approval 
shall be withheld pending evidence of effective lowering of the 
water table by the installation of the drainage system and until 
provisions are made for continued maintenance of the drainage 
system. (See requirements under "Design Factors," item 2, 
Page 9, regarding "Location and Isolation.") 

Groundwater mounding can 

This is especially critical when it is proposed to 

But, 

Slopes - Since a relatively level area is needed for the 
installation of a standard soil absorption system, areas with 
12% or greater slope are t o  be avoided. 
installed where extensive cut and fill is required. 
moving practices destroy the natural soil structure which is 
relied upon for proper system operation. 
installed at the base of slopes unless surface water draining 
toward the system is diverted. 
of 10 feet back from the top edge of the steep slopes (25% or 
greater). 
warrant. 

Drainage - Sites for soil absorption systems must be well 
drained. 
or in the path of a catchment area of surface runoff. 
Absorption fields are not to be located where parking lot 
drainage will cross or collect in the field area. 
downspout drains must be directed away from the absorption field 
area. 

Systems should not be 
These earth 

Systems are not to be 

Systems must be placed a minimum 

Greater distances may be required if site conditions 

They shall not be located in areas subject to flooding 

Building 

Filling - The installation of soil absorption systems should be 
limited to locations where natural soils meet the criteria set 
forth in these criteria. 
where the seasonal high water table is less than two feet from 

Filling shall no t  be approved in areas 
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7 .  

the ground surface. Filling shall not be approved for sewage 
disposal systems where the natural soils do not meet the 
permeability criteria of these criteria. 
around the perimeter of fill systems to gradually slope fill to 
match existing grades. Fill should be carried a minimum of ten 
feet beyond the edge of stone before beginning slope. The side 
slopes shall be a minimum of 4 on 1. 
systems constructed under these criteria shall be clean or 
washed sand. 

Care must be taken 

Fill material used for 

Deep-Cut Excavations - The removal of upper layers of the soil 
profile to reach more permeable soil beneath is undesirable 
because of the potential created for contamination of usable 
groundwater aquifers. 
evaluated prior to the installation of such systems. If there 
is concern that the sewage system may contaminate existing or 
future wells, excavations shall not be approved. 

This potential must be completely 

In deep excavations (greater than 6 feet), evaluation of the 
underlying permeable soil and determination of the seasonal high 
water table elevation is difficult. This is due to the 
disruption of the soil by the equipment used in making the cut 
and the lack of soil mottling at deep depths in-some soils. It 
also is necessary to have sufficient soils data to confirm the 
extent and continuity of the underlying permeable soil. 

The excavation of upper layers shall not be approved without 
supporting hydrogeologic data, if the seasonal high water table 
saturates the underlying material. Prior to approval of such a 
site, compilation of hydrogeologic data including, but not 
limited to, water table gradient, direction of groundwater flow, 
and fluctuation in water table elevation, must be provided to 
the reviewing agency. 

Proposals for excavation of upper layers shall require 100% 
removal of the unsuitable material under the system and 
replacement with clean medium to coarse or washed sand. 

C. Design Factors - General 

1. General Criteria - Research5 and experience have shown that the 
best performance of a soil absorption system is obtained when: 

a. Continuous saturation of the infiltrative surface is 
avoided. 

b. Aerobic conditions are maintained in the soil. 

C. The entire absorption system is dosed as uniformly and 
simultaneously as possible. 

d. Compaction and smearing of the infiltrative surface is 
avoided. 

e. The absorption system provides a large amount of sidewall 
surface as compared to the bottom surface area. 
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APPEHIlIX A 

P O L I C Y  STATEXENT 

of the Water Resources Commission 
for New Uses of the 3aters of the State for 
Underground Disposal of Sanitary Sewage 

(THIS POLICY SUPERCEDES SlMILm POLICIES ADOPTED BY THE WATER RESOURCES 
COMMISSION AT MEETINGS HELD September 22, 1972, September 22, 1977, April 1 9 ,  
1979, and June 18,  1981.) 

The following policy of the Michigan Water Resources Commission will apply to 
all new uses of the waters of the State of Michigan for underground disposal of 
sanitary sewage through the use of subsurface soil absorption systems. 

1. 

2 .  

3 .  

4 .  

Private, single and two-family sanitary waste disposal systems are 
not considered to be significant uses of the waters of the state and 
do not require submission of an application for a permit to 
discharge under the provisions of Section 8(b) of Act 245, Public 
Acts of 1929, as amended. 

9 person proposing a new or increased use of the waters of the state 
for waste disposal by the underground discharge of sanitary sewage 
effluent from any facility other than those cited in Item No. 1 
above, in an amount less than 10,000 gallons per day, shall not be 
required to file an application for, and obtain a state discharge 
permit from the commission as required by Section 8(b) of Act 245, 
P.A. 1929, as amended, if the facility is a public system which 
receives a construction permit under Act 98, P.A. of 1913, or a 
mobile home park, campground, home for the aged, or hospital which 
receives a construction permit or construction approval from the 
Michigan Department of Public Health. 

A person proposing a new or increased use of the waters of the state 
for waste disposal by the underground discharge of sanitary sewage 
effluent from any facility other than those cited in Item No. 1 and 
No. 2 above, in an amount of 1,000 gallons per day or less, shall 
not be required to file an application for, and obtain a state 
discharge permit from the commission as required by Section 8(b) of 
Act 245, P.A. of 1929, as amended, if the site is approved by the 
local county, district, or city health department having 
jurisdiction, in accordance with the requirements of the local 
sanitary code. 

A person proposing a new or increased use of the waters of the state 
for waste disposal by the underground discharge of sanitary sewage 
effluent from any facility other than those cited in Item No. 1 and 
No. 2 above, in an amount greater than 1,000 gallons per day and 
less than 10,000 gallons per day, shall not be required to file an 
application for, and obtain a state discharge permit from the 
commission as required by Section 8(b) of Act 2 4 5 ,  P . A .  of 1929, as 
amended, if: 
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Nothing in this p o l i c y  statement is intended to prevent, or in any way 
interfere with the adoption and enforcement of local regulations which are more 
stringent than this statement or the "Michigan Criteria for Subsurface Sewage 
Disposal" referenced in paragraph No. 4(a) above. 

THIS POLICY IS TO TAKE IMMEDIATE EFFECT. 

This policy adopted by the Nichigan Water Resources Commission this 18th day of 
August, 1983. 

APPENDIX B 

Public Health Code (Excerpts) 
Act 368, P.A. 1978, as amended by Act 421, 1980 

The People of the State of Michigan enact: 

Part 127 (Excerpts) 
Sewer Sys tems 

Section 12751 .  As used in sections 12752 to 12758:  

(a) "Acceptable alternative greywater system" means a system for the 
treatment and disposal of wastewater which normally does not receive human body 
wastes or industrial waste and is approved for use by a local health 
department. 

(b) "Acceptable innovative or alternative waste treatment system" means 
a decentralized or individual waste system which has been approved for use by a 
local health department and which is properly operated and maintained so as not 
to cause a health hazard or nuisance. An acceptable innovative or alternative 
waste treatment system may include, but is not limited to, an organic waste 
treatment system or compost toilet which operates on the principle of 
decomposition of heterogeneous organic materials by aerobic and facultatively 
anaerobic organisms and utilizes and effectively aerobic composting process 
which produces a stabilized humus. Acceptable innovative or alternative waste 
treatment system does not include a septic tank-drain field system or any other 
system which is determined by the department to pose a similar threat to the 
public health, safety and welfare, and the quality of surface and subsurface 
waters of this state. 

(c) "Available public sanitary sewer system" means a public sanitary 
sewer system located in a right-of-way, easement, highway, street, or) public 
way which crosses, adjoins, or abuts upon the property and passing not more 
than 200 feet at the nearest point from a structure in which sanitary sewage 
originates. 

(e) "Public sanitary sewer system" means a sanitary sewer or a combined 
sanitary and storm sewer used or intended for use by the public for the 
collection and transportation of sanitary sewage for treatment and disposal. 

(f) "Structure in which sanitary sewage originates" or "structure" 
means a building in which toilet, kitchen, laundry, bathing, or other 
facilities which generate water-carried sanitary sewage are used or are 
available for use for household, commercial, industrial, or other purposes. 
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