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There are a few 
things in life 

that are 
certain

Death

Taxes 

and…..





SEWER means “seaward” in Old English

First waterborne waste disposal dates back at least 5000 years

Brick lined pits and sewers built of stone were used for wastewater disposal
around 2500 to 1500 B.C.

Most wastewater was channeled directly into a nearby river or sea

Chamberpots, used beginning in the 1400’s, were emptied into the streets

The first septic tank was invented in 1860 in France. The purpose was to remove 
solids before discharge into the nearest stream or river. The word “septic” means 
putrid and was coined by Englishman, Donald Cameron in 1895.

History of Waste Disposal



Wastewater Related Diseases
The Black Plague, which started in the 1300’s, killed an estimated 
one-third of Europe’s population

Other diseases, including dysentery, typhus and typhoid fever, which 
are directly related to human waste, wiped out many hundreds of 
thousands of people in the Middle Ages

In 1817, more than 10,000 fatalities were caused by a major 
epidemic of cholera  in Calcutta, India

In 1849, 55,000 people died of cholera in London 



Recent Epidemics
1939 - 60 people died in an outbreak of typhoid fever at Manteno State Hospital in Illinois. The cause was 

traced to a sewer line passing too close to the hospital’s water supply
1940 - A valve that was accidentally opened caused polluted water from the Genessee River to be pumped into 

the Rochester, NY public water supply system. About 35,000 cases of gastroenteritis and six cases of 
typhoid fever were reported

1955 - Water containing  large amount of sewage was blamed for overwhelming a water treatment plant and 
causing an epidemic of hepatitis in Delhi, India. An estimated 1 million people were infected.

1961 - A worldwide epidemic of cholera began in Indonesia and spread to eastern Asia and India by 1964; 
Russia, Iran and Iraq by 1966; Africa by 1970 and Latin America by 1991. A Chinese freighter that dumped 
it’s wastewater into the harbor at Lima, Peru is suspected of having brought the disease to Latin America. At 
least 10,000 deaths and 1 million cases have been reported to the Pan American Health Organization from 
Latin America alone

1968 - A four year epidemic of dysentery began in Central America resulting in more than 500,000 cases and 
at least 20,000 deaths. Epidemic dysentery is currently a problem in many African nations

1993 - An outbreak of cryptosporidiosis in Milwaukee, WI claimed 104 lives and infected more then 400,000 
people, making it the largest recorded outbreak of waterborne disease in the US

2010-2017 - An outbreak of cholera in Haiti after the 2010 earthquake claimed 9,985 lives
Source: National Small Flows Clearinghouse, Pipeline, Volume 7, Number 3



Recent Outbreaks
2002 - Study by Dr. Mark Borchardt in and around 

Marshfield WI reveals the risk of viral diarrhea illness in 
children increased by 8% for every additional holding 
tank per section of land and the risk of developing 
bacterial diarrhea increased by 22% for every 
additional holding tank per quarter-quarter section.

2007 - Norovirus outbreak at new restaurant caused by 
new septic system in Door County – 229 patrons and 
employees affected. 6 people were hospitalized.



The Past …..



The Present…..



Population is increasing in rural areas



Wisconsin
34% of Wisconsin’s population uses decentralized wastewater treatment – which is 

just under 2 million people and 730,000 households.

WI has been regulating septic systems in some format since 1914

Counties were required to regulate septic systems starting in 1968 
 Department of Health 
 Department of Industry, Labor and Human Relations
 Department of Commerce 
 Department of Safety and Professional Services

$1.00 of each permit was to be sent to the 
state to provide funding of staff to assist 
the counties. Current fee is $100.00.



Wisconsin
The last major revision of the code was in 2000, when it went from a 

“prescriptive” code to “performance”, which allowed increased 
development in many areas of the state. Increased management of 
systems was now a part of the code, as well. 

“The Executive Committee met on October 16, 1971 to discuss 
legislation on the controversial Septic Tank Fees. The committee 
went on record to repeal this $10.00 fee to all counties that have 
adopted H. 62.20…It is the general opinion of the plumbers that they 
do not want to take time to do percolation tests and have to pick up 
the Septic Tank and Sanitary Permits….Has anyone had any 
problems with people wanting to use plastic pipe for sewers?...”



Requirements
Statutes = The Law

 §160 Groundwater Standards – Requires state rules to 
comply with groundwater standards

 §59.70(5) requires Governmental Units to have a POWTS 
Ordinance

 §145.19 Sanitary permits
 §145.195 Building on unsewered property
 §145.20 Private on-site wastewater treatment systems
 §145.24 Variances
 §145.245 Private on-site wastewater treatment systems 

replacement or rehabilitation
 Licensing is in §145



Requirements
Code = The Rules
 SPS 302 – Fees
 SPS 303 - Variances
 SPS 305 – Licenses
 SPS 381 – Definitions
 SPS 382 – Plumbing
 SPS 383 – POWTS
 SPS 384 – Product Approval
 SPS 385 – Soil and Site Evaluations
 SPS 386 – Boat and On-Shore Sewage Facilities
 SPS 387 – Wisconsin Fund
 SPS 391 – Sanitation
 NR 140 Groundwater Quality 



Requirements
Component Manuals = The Rules

 Systems must be designed according to the Component 
Manual…

 SPS 383.22, SPS 383.60 and SPS 383.61
 If design does not meet component manual requirements, it 

must be Individual Site Design (State Approval)

County Ordinance



Failing septic systems can cause the 
depreciation of real estate. They can 
also cause a decline in recreational 
activities due to excessive plant 
growth or contaminated waters.

Photo Copyright 1999, Center for Watershed Protection



So what are we doing?

Protecting the health of the public by effectively 
treating wastewater for recycling back into the 
environment

 Protecting drinking water supplies

 Avoiding human health hazards by preventing the 
contact of untreated wastewater with vectors and 
people.



How do we do this?
Perform adequate Soil and Site Evaluations
Design POWTS that fit the Soil and Site Conditions
Review and permit POWTS designs that meet code 

requirements
Professional installation by licensed personnel
Inspect the installation of POWTS to ensure that 

systems are installed according to approved plans
Manage the POWTS to prevent human health 

hazards or negative impacts to drinking water



Basic Principles of Onsite
 SPS 383.01 - Purpose.

 The purpose of the code is to establish uniform standards 
for the design, installation, inspection, and management of 
POWTS, so that the system is safe and will protect public 
health and the waters of the state.

 SPS 383.02 - Scope.
 Includes all situations where domestic wastewater is 

collected and not conveyed to a facility regulated by DNR.
 Where domestic wastewater is dispersed to the 

subsurface.
 Includes holding tanks that collect and hold wastewater.



How A Septic System Works

3-foot vertical separation
Progressive clogging



Water Cycle
(Recycling)

Evaporation

Condensation

Runoff

Transport

Groundwater

Well
Drainfield

Precipitation

Transpiration



Basic Principles of Onsite - Pollutants
 Pollutants

 BOD5
 TSS
 FOG
 Pathogens
 Nitrogen
 Phosphorus
 Chlorides

 Sources
 Human excreta
 Kitchen waste
 Detergents and

household cleaning 
agents

 Water softeners
 Other (e.g. industrial)

Basic Principles
Treat the wastewater and then disperse it below grade.



 Pathogenic 
Bacteria
 Typhoid fever
 Paratyphoid fever
 Gastroenteritis
 Cholera
 Bacillary dysentery

 Helminths
 Gastroenteritis
 Chronic anemia

 Infectious Viruses
 Poliomyelitis
 Infectious hepatitis
 Aseptic meningitis
 Encephalitis

 Protozoa
 Giardiasis
 Gastroenteritis
 Amoebic dysentery

Common Diseases Related to 
Untreated Sewage



Wastewater Concentrations
 Domestic Strength

 SPS 383.44(2)(a)
 BOD5 ≤ 220 mg/L
 TSS ≤ 150 mg/L
 FOG ≤ 30 mg/L

 Home (filtered)
 BOD5 158 mg/L
 TSS 54 mg/L
 FOG 20 mg/L

 Domestic-like
 Apartment buildings
 Office buildings
 Assembly halls
 School w/o kitchen

 High Strength
 SPS 383.44(2)(a)
 BOD5 > 220 mg/L
 TSS > 150 mg/L
 FOG > 30 mg/L

 Restaurant (filtered)
 BOD5  506 mg/L
 TSS 177 mg/L
 FOG 83 mg/L

 High strength
 Restaurants
 School and church kitchens
 Bar with food service
 Dining hall
 Hospital



Organic Decomposition
 Anaerobic digestion

 Occurs in the absence of oxygen
 About 30% of the organic materials are digested
 Byproducts:  Sludge and scum, ammonia, methane, CO2, 

and hydrogen sulfide
 Aerobic digestion

 Occurs in the presence of oxygen
 Organic matter is converted to energy for new cell growth
 About 75-80% cell tissue can be oxidized
 Ammonia is converted to nitrate by further oxidation
 Byproducts: New cell mass, NO3, CO2, and H2O



Septic Tank Treatment
 Anaerobic process
 Primary treatment – About 50%
 Solids accumulation

 Periodic pumping required
 Sludge and scum accumulation
 Retention time

 Septic tank outlet filters are necessary
 Standard is ≤ 1/8 inch dia. to dispersal sys.



Primary Treatment – Septic Tank

Watertight
Construction

Scum Layer

Sludge Layer

Clear Space

Building
Sewer
Inlet

Outlet
Pipe

Service
Manhole

Baffle or
Filter

Concrete, coated steel, fiberglass, or plastic construction.

Baffle

Grade
Min. 4” Above
Max. 6” Below



Soil Treatment Mechanisms
 Aerobic and anaerobic processes occur
 Physical, chemical, and biological mechanisms

 Adsorption (CEC) – Nutrients
 Biochemical – Predation, conversion
 Retention time – Deactivation (dieoff)

 Soil must be unsaturated
 Suitable soil must be deep enough to remove 

all the pollutants – two or three feet depending 
on use of pretreatment

 Soil must be permeable to air and water



Soil Treatment
Conventional Soil Absorption Trench

Viruses

Bacteria

BOD

Groundwater

Well

TSS

Nutrients

Nutrients

Unsaturated
aerobic zone



Soil Treatment
Unsaturated Flow

Filtration, adsorption (nutrients and virus), 
predation, and retention/contact time 
increase treatment. Pathogens are retained 
on particle surfaces or in small pores.

Viable 
Pathogens

Soil Particle
With Negative

Charge

Fungi and
Soil Bacteria
On Particle

Surface

Pathogen
Die-off

Soil
Water

+



Saturated Conditions

Viruses

Bacteria

BOD

Groundwater

Well

TSS

Nutrients

Nutrients

Saturated 
anaerobic
zone = no 
treatment



Soil Treatment
Saturated Flow

Soil
Particle

Retention/contact time reduced by 
short-circuiting past particle 
surfaces.

Soil 
Water

Viable 
Pathogens

In

Viable 
Pathogens

Out



The Biomat

Septic Tank

 In time, a biomat forms and offers additional filtering 
of the wastewater

Must remain balanced in order to prevent premature 
failure



How do we do this?
Perform adequate Soil and Site Evaluations
Design POWTS that fit the Soil and Site Conditions
Review and permit POWTS designs that meet code 

requirements
Professional installation by licensed personnel
Inspect the installation of POWTS to ensure that 

systems are installed according to approved plans
Manage the POWTS to prevent human health 

hazards or negative impacts to drinking water



Soil and Site 
Evaluations

 Generally soil 
evaluations are only 
performed by persons 
who are a CST.

 Site evaluations related 
to slope, setbacks, 
topography, etc.,  may 
be completed by other 
licensed professionals.

 SPS 385 Wis. Adm. Code 
sets forth the requirements 
for evaluating and 
reporting soil and site 
characteristics that may 
affect treatment or 
dispersal of wastewater, 
treated wastewater, final 
effluent, storm water or 
nonwater-carried human 
wastes.



Soil and Site Evaluation
• Soils Training:
• https://www.morainepark.edu/

programs-and-
courses/certifications-and-
licensure/soiltester/

• Beaver Dam classes in April

• https://www.wccadm.com/eve
nts-

• Basic Soils in Chippewa Falls on 
March 11 – Design on March 9 
– Installation on March 18 –
Elevations on April 1

https://www.morainepark.edu/programs-and-courses/certifications-and-licensure/soiltester/
https://www.wccadm.com/events-


How do we do this?
Perform adequate Soil and Site Evaluations
Design POWTS that fit the Soil and Site 

Conditions
Review and permit POWTS designs that meet 

code requirements
Professional installation by licensed personnel
Inspect the installation of POWTS to ensure that 

systems are installed according to approved plans
Manage the POWTS to prevent human health 

hazards or negative impacts to drinking water



Drywells

Drywells

Cesspool

Types of Dispersal of the Past
Outfall/Daylight



Types of Dispersal Today
Conventional
Dosed Conventional
In-Ground Pressure
At-Grade
Mound
Drip



Holding Tank System – No Dispersal

No OutletWatertight, Concrete, Coated 
Steel, Fiberglass or Plastic

Tank Construction

Building
Sewer Inlet

Locking Manhole
Cover

Vent Pipe

Grade

Very poor soil conditions.  No available area.
Seasonal or lakeshore.



In-ground System – Gravity or Dosed

High Groundwater or Bedrock

Vent &
Observation
Pipe

Minimum 
Vertical 
Separation

Finished Grade

Synthetic Fabric

4 Inch
Gravity 
Distribution
Pipe

Observation
Tail-piece

Gravel or
Chamber

Gravity 
Flow or 
Dosed



In-Ground Pressure

Note the differences between Dosed Conventional and 
Pressure Distribution



At-grade System

High Groundwater or Bedrock

Minimum 
Vertical 
Separation

Plowed
Surface

Topsoil

Gravel

Distribution
Pipe

Original
Grade

Synthetic Fabric
Observation Pipe



Mound System

Original
Grade

High Groundwater
or Bedrock

Adjustable Vertical 
Separation

Plowed
Surface

Distribution Pipe
And Gravel

Synthetic Fabric Observation
Pipe

Topsoil



Drip  Residential and commercial 
applications

 Shallow installation
 Vegetative uptake
 Maximizes evapotranspiration
 Consumes 

nitrate/phosphorous
 Biologically active zone of 

soil
 Maximizes predation

 Unsaturated flow
 Low flow to soil
 Water moves in all directions 

around tube – up to root 
zone



Additional Treatment
Aerobic Treatment
Suspended Growth
Fixed Film
Denitrification

Sand Filters
Peat Filters
Constructed Wetlands
New technologies



Additional Treatment Options:
Aerobic Treatment Unit

 Aerobic treatment unit (ATU)
 Various types
 Most meet NSF 40

Class I specifications
 High quality output

 Low BOD5
 Low TSS
 Pathogen reduction

 Converts ammonium
to nitrate

 Some models denitrify
 Maintenance and energy requirements



Aerobic Treatment Units (ATU)
 Aerobic process 

 Faster than anaerobic
 Cell mass accumulation
 Maintenance

 Energy costs
 SPS 383 considers most 

ATU effluent to be highly 
treated and gives credits
 Sizing
 Vertical separation



Single Pass Sand Filter

Gravel

Gravel

Discharge pump

Distribution 
pipe

Collection 
pipe

Discharge pipe

SandPVC liner

PVC liner

Finished grade

Pump vault

Turn-up and
valve detail

Observation pipe



Sand Filter



Constructed Wetland

Pipe from 
septic tank

Impermeable PVC liner

Water level
Treatment zone

Surface separation

Wetland plants Insulating mulch layer

Natural  soil

Mulch

Gravel
Engineered designs prevent odors
and provide year-round treatment

Discharge to soil 
absorption 
component



Constructed Wetland



Peat Filters

Fibrous peat media
10+ year media life

High performance
Low BOD5, TSS, and 

pathogens
Direct discharge to soil 

or treatment/dispersal 
component
Simple installation

Natural Soil

Peat

Original
Surface

Dist. pipe
Polyethylene or
fiberglass module



Peat Filter



Eljen GSF
approved 

Geomat and
Presby (Presby
not approved)

GET EDUCATED

New Technologies are reviewed frequently



Reviewing Plans

Make sure the system 
is designed to meet 
the standards of Code



Why do forms and 
applications need to be neat 

and legible?
A. The Zoning Staff are too picky 
B. State employees like to harp on the designers
C. It is the customer’s only record



Designers are Different – Designs are Different



Designers are Different – Designs are Different



Checklists can be helpful



Components Of A Good Site Plan

 Use a good compass to 
determine north

 Scale drawings of 1:20 
to 1:40 are best

 Describe the benchmark 
(e.g. top of well cap).  
Benchmark should be 
“permanent”. Do not use 
grade!

 Set an alternate BM

 Indicate percent and 
direction of slope

 Neatness and legibility 
do count

 Do not extend contour 
lines beyond your data 
points

 Label components like 
property lines

 Show location of old 
system components



Is the system located in the 
tested area?



What is the minimum size for 
a septic tank?

A. As required in table SPS 384.30
B. Whatever size the owner wants to have
C. There are no minimum code requirements



Minimum Septic Tank Size
 Commercial Formula

 3-year service cycle
 DWF ÷ (11.61 x DWF/75 

x 3) ÷ (46.77 x DWF/75)
 1000 gpd DWF
 = 2088 gal min,

 Shortcut Formula
 DWF x 2.088
 3-year service cycle
 4 bedroom example
 600 x 2.088 = 1253 gal

 Not in Code
 Residential tank size

 1 bed 313 gallon
 2 bed 626 gallon
 3 bed 940 gallon
 4 bed 1200 gallon
 5 bed 1566 gallon

 Product Approval
 https://apps3.dsps.wi.gov/php/sb-

ppalopp/manuf_alpha_list.php

https://apps3.dsps.wi.gov/php/sb-ppalopp/manuf_alpha_list.php


Septic Tank Sizing

If an undersized tank will be 
put in, the system will need 
to be serviced more 
frequently and a 
maintenance contract may 
need to be signed.



Multiple Chambered Tanks

OK to use multiple 
chambered tanks –

Example:
3 bedroom system 
1000 gallon tank
Install 700/300



Servicing of Tank to Consider
 383.54(1)(e). Requirement to address servicing and 

management of treatment or holding components 
where:
 The bottom of the tank is > 15 ft below the servicing 

pad location (elevation data necessary)
 The bottom of the tank is located > 150 ft horizontally 

from were the servicing pad is located.
 Greater distances must be addressed separately in the 

management plan for the system.



POWTS Servicing
Requirements

15 Ft
Vertical 

Maximum

150 Ft Horizontal Maximum

ABC
Pumping

Greater Distances Must Be Addressed In The Management Plan



Setback Measurements

Septic Tank

Distribution Cells

5 ft 10 ft
Deck

Window Overhang

Grade



Measurement of Mound Setbacks

B

I

J

A
K

Building

Building

Well

Well

Slope

10 ft
Mound System

50 ft

5 ft

0+ ft

0 ft10 ft

50 ft

Well setbacks are specified in NR 811 & 812
as measured from the perimeter of the mound.

15 ft no disturbance 
zone down slope 

during construction



When can a septic system be 
installed without a permit?

A. When the tank has collapsed and sewage is 
backing up into the home

B. When the plumber doesn’t have time to get the 
paperwork done because of bad weather

C. Never



Sanitary Permits
 145.19 Sanitary Permits.

 (1g) PERMIT REQUIRED. No person may purchase or install a private 
on-site wastewater treatment system unless the owner of the property 
on which the private on-site wastewater treatment system is to be 
installed holds a valid sanitary permit issued under this section. No 
person may sell at retail, as defined under s. 100.201 (1) (d), a septic 
tank for installation in this state unless the purchaser holds a valid 
sanitary permit issued under this section

https://docs.legis.wisconsin.gov/document/statutes/100.201(1)(d)


Sanitary Permits
 145.195 Building on unsewered property.

 (1) No county, city, town or village may issue a building permit for 
construction of any structure requiring connection to a private on-site 
wastewater treatment system unless a private on-site wastewater 
treatment system satisfying all applicable regulations already exists to 
serve the proposed structure or all permits necessary to install a private 
on-site wastewater treatment system have been obtained.

 (2) Before issuing a building permit for construction of any structure on 
property not served by a municipal sewage treatment plant, the county, 
city, town or village shall determine that the proposed construction does 
not interfere with a functioning private on-site wastewater treatment 
system. The county, city, town or village may require building permit 
applicants to submit a detailed plan of the owner's existing private on-
site wastewater treatment system.



Emergency Installations
 County must verify the emergency

 Owner must sign “Affidavit for Emergency 
Installation” prior to the installation 

 Plumber must submit Sanitary Permit 
Application and fee prior to the installation

 Plans must be submitted within 30 days



State Level Sanitary Permits
 When is a permit 

required?
 SPS 383.21(1)(a) for 

installation of
 New systems
 Replacement systems
 POWTS

<12,000 gpd
 SPS 383.21(1)(b) for 

modifications of
 Holding components
 Treatment components
 Dispersal components

 Modification means 
the addition or 
replacement of a listed 
component



Component Modifications
Examples - State Permit Required

 Effluent filter is added 
to septic or dose tank

 Filter basin
 ATU is added to 

rejuvenate a dispersal 
system

 Dose tank is added
 Second holding tank is 

added

 Dispersal area is 
added or extended

 Mound distribution cell 
is cored out

 At-grade converted 
from gravity to 
pressure distribution

 Addition of a diverter 
valve or distribution 
box



Component Repairs - Examples 
Local Permit Possible

If Specified In County Ordinance
 Tank cover 

replacement
 Manhole riser 

replacement
 Pump replacement
 Filter replacement
 Adding turn-ups to a 

pressure system
 Number of orifices 

must stay the same

 Repair of building sewer 
and effluent lines
 A repair is not replacement 

of 50 ft of pressure lateral
 Mechanical/chemical 

restoration of dispersal 
components

 Reconnections



Other Installations - Examples
Local Permit Possible

If Specified In County Ordinance

 Grease interceptors
 Non-domestic (industrial, commercial -

e.g. laundromat, catchbasin wastes)
 Holding tanks
 Treatment and dispersal components

 SPS 391 devices
 Privy
 Composting toilet
 Incinerating toilet



Reconnections
 A new house/structure is being connected to an 

existing system – county permit is required by 
county ordinance in most situations – does not 
require a state permit however: 

 SPS 383.25(2) ISSUANCE OF BUILDING PERMITS.
(a) General. Pursuant to s. 145.195, Stats., the issuance of building permits by a 

municipality for unsewered properties shall be in accordance with this subsection.
(b) New construction. A municipality may not issue a building permit to commence 

construction or installation of a structure that necessitates the use of a POWTS to 
serve the structure, unless:

1. The owner of the property possesses a sanitary permit for the installation of a POWTS 
in accordance with s. SPS 383.21; or

2. A POWTS of adequate capability and capacity to accommodate the wastewater flow 
and contaminant load already exists to serve the structure.

https://docs.legis.wisconsin.gov/document/statutes/145.195
https://docs.legis.wisconsin.gov/document/administrativecode/SPS%20383.21


Older Systems
 What Code should we use?
 SPS 383.03(2)(b)1. states:  “Except as provided 

in subd. 2. and ss. SPS 383.23(1)(a) and (c) to 
(g), 383.54(4) and 383.55(1)(b), an existing 
POWTS installed prior to July 1, 2000, shall 
conform to the siting, design construction and 
maintenance rules in effect at the time the 
sanitary permit was obtained or at the time of 
installation, if no permit was issued.”



Older Systems
 SPS 383.03(2)(b)2. states:  “An existing POWTS 

installed prior to December 1, 1969 with an 
infiltrative surface of a treatment and dispersal 
component that is located 2 feet or more above 
groundwater or bedrock shall be considered to 
discharge final effluent that is not sewage, unless 
proven otherwise.”



Options for Existing Systems
 Compliant Systems

 System meets code 
standards under which 
it was installed

 System Sizing
 Must meet sizing 

standards of the rule in 
effect when permitted

 Systems may not be 
under sized

 Various sizing methods 
in current code

 Non-complaint Systems
 Cesspool
 Flows/loads beyond 

the system’s capacity
 Failing as defined in s. 

145.245(4) Wis. Stats.
 Prohibited discharges

 Ground surface
 Surface waters
 Inadequate vertical 

separation
 Back up into the 

structure



How do we do this?
Perform adequate Soil and Site Evaluations
Design POWTS that fit the Soil and Site Conditions
Review and permit POWTS designs that meet code 

requirements
Professional installation by licensed personnel
Inspect the installation of POWTS to ensure 

that systems are installed according to 
approved plans
Manage the POWTS to prevent human health 

hazards or negative impacts to drinking water



Inspections
#1 - Find the Benchmark!

Is it installed in the tested area?



Plumbing Materials – SPS 384.30



Cleanouts - SPS 382.35
Frost sleeves – SPS 382.35(5)(a)2.



Bedding and Backfill – See Product 
Approval letters



Tank Installation 



Joints between tanks – Pipe Bedding



Alternative Tank Materials
Note Product Approval conditions







Drainfields





Pressure filters, unions, float trees



Be sure the force main has proper 
drainback and frost protection in 

ALL areas. 

Mulching – Component Manual

Forcemain and Mulching



Mound Systems

• Quality of mound sand (sieve analysis)
• Contours
• Proper mound dimensions 

(I, J, K, L, W dimensions)

Refer to Component Manual



If there is 6” of drop in 70’ of 
building sewer, is this 

sufficient pitch?



Building Sewer Pitch
 Question

 A building sewer is 70 feet long
 The elevation at the building is 98.00 ft
 The elevation at the septic tank inlet is 97.5 ft

 What is the pitch?
 98.00 ft - 97.5 ft = 0.5 ft
 (0.5/70) 100 = .7%
 OK if 1% or greater as long as

DFU’s are ≤ 180
 This pitch is NOT acceptable



Building Sewers
SPS 382.30

 Minimum diameter is 4 inches
 Size is dependant on pitch and load (DFU)

 Minimum pitch as per Table 382.30-3
 1/8 in/ft or about 0.01 ft/ft or 1%
 Velocity of 2 ft/sec when half full

 Setbacks to wells - SPS 382.30 (11)(d)
 8 ft for gravity CI and PVC pipe
 25 ft for all other materials
 25 ft for pressurized pipe

 Insulation requirements



True or False. If a tank with no 
outlet is converted to a septic 
tank, it is OK to core drill a 

hole in the end wall.



Watertight Tank Joints
Pipe to tank joints must 
be an approved type as 

well as watertight



True or False
Backhoe teeth are acceptable 

to use for plowing mound 
areas as long as the operator 
knows how to do it properly.



Plowing Implements
It is acceptable to rough 

up soil with backhoe 
teeth around stumps.

Chisel Plow

Chisel Plow

Moldboard
Plow



Erosion Control



Does the county do follow-up 
inspections?





Manholes - SPS 384.25(7)
 Max. depth of manhole opening bury is 6 in.
 Min. height above grade for manhole opening is 4 in. 

when over a treatment device or pump.
 Note that the measurement is from the manhole opening, 

not the top of the manhole cover.
 + LOCKING!!!

≥ 4” Above

≤ 6” 
Below

Finished 
Grade



How do we do this?
Perform adequate Soil and Site Evaluations
Design POWTS that fit the Soil and Site Conditions
Review and permit POWTS designs that meet code 

requirements
Professional installation by licensed personnel
Inspect the installation of POWTS to ensure that 

systems are installed according to approved plans
Manage the POWTS to prevent human health 

hazards or negative impacts to drinking water



Education is Important!

 Build Partnerships
 Homeowners
 Installers
 Service Providers
 Public
 Board Members



Resources

 Online 
 Handouts
 Mailings with Permits
 Helpful information at the 

counter
 News Releases
 Town Hall workshops
 Plumber/Pumper Meetings



Maintenance and Education



Roots



How often must a septic tank 
be pumped?

A. Once every 3 years
B. When it is 1/3 full of sludge and scum
C. Whenever the owner gets the postcard from the 

county



Servicing Requirements
SPS 383.54 (3) and (4)
 Septic tanks pumped when 1/3 full of sludge and 

scum
 Holding tanks pumped when the liquid level is at 12” 

below the inlet invert.
 All systems require inspection once every 3 years 

unless the county has their inventory completed then 
seasonal homes can extend to once every 5 years.



 ENFORCEMENT



Steel  and Plasitc Tank Issues



Steel Tank Issues



Contaminants of Emerging Concern
 PCPP = Pharmaceuticals and 

Personal Care Products 

 Includes thousands of chemical 
substances consumed for personal 
health or cosmetic reasons: 
 prescription and non-prescription 

drugs
 antibiotics and growth hormones 

used in animals
 insect repellants
 perfumes
 cosmetics
 sun-screens
 others





System Failure
• Discharge to surface water or groundwater 
• Discharge into seasonally saturated soils
• Discharge into drain tile or bedrock
• Discharge to the surface of the ground 
• Back up into structure



Failing septic systems can cause the 
depreciation of real estate. They can 
also cause a decline in recreational 
activities due to excessive plant 
growth or contaminated waters.

Photo Copyright 1999, Center for Watershed Protection



The story of an “old” well……



 Go to DSPS website 
 http://dsps.wi.gov/Home

 Click on “Programs”
 Click on “A-Z Program List”
 Click on “Private Onsite Wastewater Treatment 

Systems Program (POWTS)”
 Product Approval -

https://dsps.wi.gov/pages/Programs/Plumbing/D
efault.aspx

 WCCA - http://www.wccadm.com/resources
 CeCe Tesky  715.532.2156  ctesky@ruskcountywi.us
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