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dlhe typical septic system consists
of:

Ines — carries sewage from facility

Septic Tank - separates, stores, and begins to
eat solid wastes

stribution System - carries effluent from the
to the drain field

% ain Field or Nitrification Field or Soill
\ Absorption System - generally a series of
perforated drainpipes in aggregate buried in the
ground



Collection Lines
>ewer Lines/Building Sewer

1vey raw (untreated) sewage from

ASTM standards in
mbing Code
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1es /Building Sewer

ally 1/8” per foot of fall for raw sewage

nouts every 50" and for bends >45 degrees (4”
lines)



Septic Tank




Tank

ou lvance consisting of a vault
netically closed by a hydraulic seal...it

ly transforms all the excrementitious

it receives into a homogeneous fluid...”

Louis Mouras, 1881

U UL




Septic Tank
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Presentation Notes
Bugs very adaptable.

Designer bugs


1 : Solids removal as a function of
ence and retention time

| 'dary Treatment: ited anaerobic

nposition

oe of accumulated solids



Septic Tank Terminology

2 compartment tank (required in NC)

Access Vent Access
Influent
. - Invert
Liquid
Depth Sanitary tee

w/ filter




Effluent Filter




"'Eluent Filters

ank effluent filters?

d life of soil absorption system
= Required by North Carolina General Statutes



Supply Line

m septic tank to distribution device (if
inlines

Specifications:
' 3” or 4” PVC (poly vinyl chloride), PE

(polyethylene) or ABS (acrylonitrile-
butadiene-styrene) pipe

May substitute corrugated PE pipe
(w/proper bedding)

Minimum fall 1/8” per foot

Pipe Penetration Points




tion Device - Equal

1al portion of effluent from the
individual drainline

Tee

tribution requires e'qual length




PDistribution Device - Equal

\w Adjustable Inlet pipe

- splitter
vane \

Outlet pipe

Flow Divider

Outlet hole

Pipe-end
insert

Leveling Devices







Down

Bibution does not require equal length



Inlines

Stepdown
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Distribution

Device - D ro p B OX

Serial

Owvarflow is supply
line to next drop
b

Watar surface

|

Outlets
to trench




Serial Distribution

Boxes




. Serial Distribution

Drainlines

Drainlines

Stepdown

-
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Stepdown



istribution Device:
'Equal or Serial
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Septic Tank/D-Box/Supply
Lines: Overview

Solid pipe, 3° Slope: 1/8" per foot
diameter or larger or 1 foot per 100 feet.




ation Trenches

wastewater until treatment and

ide surface area at the soil interface for

nent and disposal



PD-Box/Supply Lines/Trenches:
Overview

- Trenches level in all directions (maximum fall of 1/4” per 10)).
- Trenches shall follow ground contour if slope > 2% OR
- When necessary to maintain trench bottom depth



Cross-section view:
Conventional trench

2 inches of i
crushed stone Soil cover
over pipe

4-inch pipe

6 inches of
crushed stone

beneath pipe

End view of a conventional
treatment and disposal trench.
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Tire Chips
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Presenter
Presentation Notes
There are two brilliant things about a septic system: It is powered by gravity – pulling the water and waste downward -   No pumps  No electricity
The earth is the cleansing agent.  Microorganisms, naturally present in the soil, filter, feed on, and purify effluent.
Soil is a living filter better than any man has invented.  No material cleans nutrients or disease-causing microbes from wastewater as well as earth does. It works as a physical strainer, a chemical renovator, and a biological recycler.
A teaspoon of living earth can contain 5 million fungi, 1 million protozoa, and 200 thousand algae.


Cross-section view:
Conventional trench

Drainfield Trenches
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12 inches

Mminimum 12 inches-
minimum .

Required distance between bottom of drainfield
and groundwater table.
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Presentation Notes
While it cannot do the job of treatment by itself, the vertical separation between the bottom of the nitrification field and an unsuitable soil condition is the most important characteristic of the overall system design.

To understand why, lets look at the features in this area that affect treatment.


Soil Matrix

Void Spaces

Bacteria
2 .
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Presentation Notes
The soil beneath the nitrification field is a matrix made up of the grains of soil, the void spaces, moisture, and the organisms living on the surface of the soil particles.
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Presentation Notes
As septic tank effluent is distributed onto the gravel aggregate, it flows into the surrounding soil matrix.  A mini-ecosystem begins to develop on each soil grain. This community of organisms are not necessarily pathogenic (disease causing).  Many are naturally-occurring microbes, species which have been breaking down larger organic molecules for eons.  


nicrometers
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Presentation Notes
These sewage digesting organisms include a diverse population of bacteria, fungi, and protozoa, which are one-celled animals like the ciliates shown here - that feed on bacteria and organic matter in effluent.


arial floc.
Aerate soill
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Presentation Notes
Also nematodes (small worm like organisms) are often present.  

This dense sewage digesting community of organisms is known as the biomat.
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Presentation Notes
What’s the Biomat you ask??
Well it’s not a new age pad guaranteed to cure what ails you.


Bilomat — T

EHaiLreed 0il

A relatively
dense sewage-
digesting
community of
organisms in
the immediate
area where
the aggregate
component of
the septic
system
contacts the
soll
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Presentation Notes
If there weren't such organisms as live in the biomat, we would be knee high in our own wastes and garbage in no time. 
These organisms best treat wastes where the conditions are aerobic (with oxygen present). 
The main thing to remember about these treatment organisms is that they live, for the most part, on the soil particle surface. 
They remove contaminants from the septic tank effluent as it passes over and through their neighborhoods (the grain surface).



Unsaturated Flow - liquid
follows a tortuous path
around the surface of soil

particles and comes into
contact with bacteria and
protozoa that break down
the waste.
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Presentation Notes
When the void spaces between the grains of soil allows the passage of effluent and also allows the majority of the space to contain air, we say that the flow through the soil is Unsaturated.
The biomat serves two functions: 1st it supports bacteria that breakdown and change wastes into soluble components that can be carried away with the liquid. The protozoan community, made up of mobile and voracious organisms, actively crop the sewage-digesting bacteria, keeping their populations healthy, and as an added benefit


HE OBJECTIVE OF A
ACHING FIELD IS TO

DE UNSATURATED FLOW
OF EFFLUENT TO THE
GROUNDWATER

- THE OBJECTIVE OF A
LEACHING FIELD IS TO
PROVIDE UNSATURATED FLOW

” OF EFFLUENT TO THE

GROUNDWATER
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Presentation Notes
A key thing to remember is that unsaturated flow exposes the effluent to the biologically active sites on the soil surfaces that transform the wastes and reduce the pathogens.

Viruses are removed by adsorption - a process by which they adhere or stick to the surface of soil particles.


Biomat Formation
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Presentation Notes
The biomat forms a restrictive layer across the gravel-soil interface, evens the flow across the entire infiltrative surface and provides for unsaturated flow beneath the nitrification field.  


Formation of Biomat
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Presentation Notes
Biomat forms first along the trench bottom and then up along trench walls. In the process, limited ponding of effluent across the entire infiltrative surface occurs. 
Biomat has less permeability than fresh soil, so incoming effluent will pond over the biomat and trickle along the trench bottom to an area where there is little or no biomat.  Eventually the biomat will line the bottom and form up along the side walls as well. This process has been called progressive maturation, progressive clogging, and even progressive failure.
Through filtration and biological activity, the biomat is somewhat effective at removing viruses and filters out pathogenic bacteria and parasites.
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Viature Biomat
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Presentation Notes
In the trench, a saturated environment, the anaerobic organisms in the biomat feed on the organic material in the wastewater, causing the biomat to grow thicker.  On the soil side of the biomat, an unsaturated environment, aerobic soil bacteria feed on and break down the biomat. In the right conditions these two processes go on at the same time.  So the thickness and permeability of the biomat stay the same.
This principle forms the basis of the long term acceptance rate or LTAR that you are learning to determine for soils.


" LTAR

eptance Rate
day (gpd/ft2)

unt of effluent that can be applied to
ication field to achieve and maintain
and unsaturated flow.
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Presentation Notes
How long does it take the biomat to mature?  It depends on the strength of the sewage, the soil , The amount of oxygen present, the hydraulic and biological loading rates, and other factors.  In general 6 – 24 months. 
In the meantime the effluent will have less residence time in the treatment zone.  Behind the requirement for 18” separation to unsuitable wetness conditions in sands as compared to 12” in tighter soils.



Reovirus  70-75
nanometer (10-°

meter

uttlng viruses in persms@&e% 000
: times

~a sand grain 0.5 mm - was similarly
arged, = = 94 feet high |

nematode = 180+ long
The pore space between sand grains = 13
feet wide |

»# You would be 60 miles tall !
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Presentation Notes
One final note.  Viruses are responsible for a variety of respiratory and intestinal diseases.
To get a feel for their size - If a sand grain   0.5 mm - about the size of a period on a typed page) was similarly enlarged, it would be approximately 94 feet high!   
The pore space between grains (through which the virus above would travel) would be 13 feet wide ! 
You = 60 miles


/he Early Years of San/t‘at/on

Early Roman Law
(governing chamber pots)

Dejecti Effusive Act

A person shall be fined and
pay damages to the
Injured party for throwing
or pouring ‘missiles of
mirth” out an open
window and hitting
someone.

Note: Law only applied
during daylight hours.

Questions?

MANY OF THE STREETS, MNEVERTHELESS, WENT ON

BEING RECEPTACLES AND RESERVOIRS FOR THE
CONTENTS OF THE CHAMBER-POT
AND THE SLOP PATL.
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