Transforming the flush
0 The marvelous
transformative power
of the unseen world of
microorganismes.

George HeUfeIder’ MS’ RS ?Ihsecgglr':?c?riexpressed in this presentation are not
Environmental Specialist | Health and Environment ot o Emironmont o amy-of 15 Gomormensor <!

divisions. The mention of any products or companies does

Massachusetts Alternative Septic System Test Center | ot consitute an endorsement




The transformation from our various
deposits to blue skies and green pastures
can be by many routes
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All essential elements-are part
of an intricate recycling
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Theoretically
Girl eats lobster
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Ammonium gets converted to nitrate in leachfield and enters estuary
Nitrate feeds algae that floats around and gets eaten by small fish
Neee

Small fish gets eaten by large bluefish
Bluefish is caught and eaten with carcass used as lobster bait
Lobster feeds on bluefish carcass
Lobster fisherman sells caught lobster to restaurant
Girl orders lobster for dinner

Girl eats lobster



Our Focus«aa

Biological processes
controlling the treatment of
waste in our septic systems

Useful information to consider when
designing and operating a septic system



Section Objectives

A Review the biology that drives treatment and disposal
IN septic systems

A Highlight the importance of the  biomat in the soil
treatment area (aka leachfield)

A Dispel common misconceptions about the biomat and
how It functions

A Discuss ways to incorporate what we learn to
optimize design and operation of septic systems



In septic systems,

treatment isal
about the biology




In septic systems,

disposal is all about
the biology
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OK, there is some inorganic chemistry in particular that mediates the di
the biology is the main driver ‘ ‘

sal, but for the most part




First stop — Septic Tank
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ﬂ osation = Liquifaction
solids settling

Acid or non-methanogenic phase

Bacteria hydrolyze complex organic material to simple sugars
amino acids and ammonia(um). Fats and greases remain
Intact. as stability develops

Methanogenic phase

Methane forming bacteria convert organic acids to methane

and carbon dioxide
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Treatment
VS
Disposal



THE STATE ENVIRONMENTAL CODE
Minimum Requirements For The Subsurface Disposal of

Sanitary Wastes
1977-TITLE 5

From Di |

To Tfeeatment

THE STATE ENVIRONMENTAL CODE
TITLE 5: STANDARD REQUIREMENTS FOR THE SITING, CONSTRUCTION, INSPE
UPGRADE AND EXPANSION OF-GNE SEWAGEREATMENT AND DISPOSAYSTEM
AND FOR THE TRANSPORT AND DISPOSAL OF SEPTAGE
(1995Y YYYYYYYYY revisions Y Y Y 2024)



AShallower placed systems
ALower hydraulic loading rates
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The layer composed of microorganisms and organic material
located below a soil absorption system which forms on the
Infiltrative surface of soil and which provides biological
treatment of septic tank effluent. (Title 5)



In general



BIOMATLWA layer of organic and inorganic material (biofilm)
that develops on thesoil interface in a soil absorption field as
a result of microbial growth and intervention.
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BIOMATT A layer of organic and inorganic material that develops on the
In a soil absorption field as a result of microbial growth.

A biomat will form whether aggregate is used or not

Receiving Soll



BIOMATT A layer of organic and inorganic material that develops on theil
interface in a soil absorption field as a result of microbial growth.

Applied Stone Aggregate

Wastewater




Septic Tank Effluent

Treatment surfaces

r

Some believe that the area of contact between the individual
aggregate units and the soil actwuall
treatment area 0 this has been given by some as a justification for

decreased requirements for aggregate -free systems (which it is

claimed have more actual treatment area per linear foot).



Progression of restrictive
. MONTH 1 . . .

SepticTank _ biomat formation in

Effluent T ; :
aggregate system gravity
' fed with septic tank effluent

SepticTank MONTH 2 (STE)
Effluent

I MONTH 3

SepticTank
Effluent

MONTH 4
SepticTank
Effluent




MONTH 1

SepticTank
Effluent = |

SepticTank
Effluent

Most loading in
40% of system

Progression of
restrictive biomat
formation in gravelless
system gravity fed with

SepticTank
Effluent

septic tank effluent
(STE)

MONTH 3

MONTH 4

SepticTank
Effluent Most loading in

60% of system




Restrictive biomat forms at water distribution
point, shunting water to adjacent soil surface.
Clogging progresses away from point of

Gra\”ty Fed dispersal Concrete Leaching Chamber
System ./

»
».

Biomat formation progresses across
infiltrative surface

Area of localized
high loading

Discharge Orifices in Pressure

Pressure Dosed System Distribution System

VAN

| Ty ey ey ey ey ey gy e anngy e

lomat forms slowly in the vicinity of each discharge

Loading distributed over orifice dispersed across entire infiltrative surface

entire infiltrative surface more
evenly




Myth

O Until a restrictive biomat forms, a
2 soll treatment area does not treat
wastewater




Myth
Until a restrictive biomat forms, a

soll treatment area does not treat
wastewater

alse - Biomats come In different formsT
optimally, a dominantly aerobicbiomat that
does not promote ponding treats wastewater
as well if not better than abiomat that
promotes ponding.



The classic view of biomat




Wastewater Application

111

Aggregate

i



The biomat is mature when it reaches an equilibrium. This is

characterized by the ability of the infiltrative solil interface to allow the

percolation of the wastewater at the same rate that it is applied. Ponding
of wastewater commonly occurs.

Ly |

PONDED WASTEWATER

Wastewater Applicatior

Aggregate

BIOMAT




Progressive restrictive biomat
formation in stone trench




Progressive restrictive biomat
formation in stone trench

End view



Progressive restrictive biomat
formation in stone trench




Progressive restrictive biomat

End view

major flow

major flow

% reduced flow
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BUT what we found....

Ponding In stone aggregate trenches Is
not so uniform as many think.



Ponding formation in trenches as the
biomat progresses
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C Dosing
Chmelr Mechanism
Wastewater

Source

Trenches

A B

250

«__ Volume
< measure

i | «—
e 7 and
i 2 samples

i

Ponding Measurements

DISTAL
PROXIMAL OBSERVATION
OBSERVATION PORT
PORT

X



Ponding Measurements

DISTAL
PROXIMAL OBSERVATION
OBSERVATION PORT

PORT

o

PIPE WAS LEVEL ON TOP OF THE AGGREGATE AND BOTTOM OF
AGGREGATE WAS LAID LEVEL




MO O O M M
1598 cifi:
= = fE8E &
Leed ERRE
L00Z/42/6 £00¢/vel6
d oozivze ¥ /002/te/8
" L002ivT/L | LooT/velL
J00Z/4Z/9 1002/1¥2/9
n_\l_u - 100Z/ve/S £00&/velS
Y 100Z/vZib V) 1002/l
m X _ JO0ZIFEIE _m L00C/FEE
] | Loozivere O Loo¢ivele
< - L00Z/vT/L as LoozivelL
= ?Em%ma_‘ _ N_ 900e/veich m
ﬂ 000Zwz/LL | 9002/ 2/1 )
O sczizol || L2 9002/ 2/0l
m 900Z/v2/6 O 9002/v2/6
' 900Z/¥2/8 9002/v2/8
900Z/vEiL 9002/¥2/.
A% 900Z/v2/9 9002Z/¥2/9
| oo00ziveis 900Z/¥2/S
M 9002/t2Y 9002/¥T/
el 900¢e/vele ¥ 900Z/¥ZIE
88828Y " BRERBE "

(wuw) Buipuod (ww) Buipuod



O o O b O
{538 R
£ = FEELECLS
pees b
L00Z/42/6 £00¢/vel6
d oozivze ¥ /002/v2/8
" L002ivT/L | LooT/velL
J00Z/4Z/9 L00Z/¥2/9
n_\l_u - 100Z/ve/S £00&/velS
Y 100Z/vZib V) { 1002/l
m.u O G Wy <TEmE/ﬁ (Bl
oo < /| FLoozrvere
— 0 /
< L00Z/vT/L LoozivelL
= ?Em%ma_‘ _ N_ 900Z/verel m
ﬂ goozweL | b= 900Z/¥2/L L
O 900Z/¥Z/0L 2, 900Z/¥2/01
m 900Z/¥Z/6 a 9002/¥2/6
' 900Z/+2/8 9002/¥2/8
900Z/tZ/ L 900Z/¥Z/ L
A% 900Z/v2/9 9002/¥2/9
| oo00ziveis 900Z/¥2/S
M 900Z/¥2IY 900Z/vZ/b
el 900e/vel/e ¥ 900Z/¥T/E
BRERERS REREES

(wuw) Buipuod (ww) Buipuod



e ponding does not develop uniformly
across the entire bottom of a stone trench
configuration (possibly due to bridging in the
stone aggregate)

AThere is a seasonality to the restrictive quality
of the biomat when It forms.
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A more balanced vie

Abiomat is a simply a
biologically active area
beneath the area of
wastewater distribution.
Whether the layer allows
for ponding or not is not a
measure of its abllity to
remove contaminants.
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Tale of
Two
Biomats

Ida DunnSeenit

with forward by
Dewy Knowit PhD
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Biomat beneath a drip
dispersal emitter ~ 3
years operation



