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Alternative Onsite Septic Systems

Where are we going and what will it be like
when we get there ?

George Heufelder M.S., R.S.

Barnstable County Department of Health and Environment
Massachusetts Alternative Septic System Test Center
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Demonstration projects,
the key to developing good
information for wastewater

managers
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PERFORMANCE SUMMARY YT,
OF I/A OWTS DEMONSTRATED IN SUFFOLK
COUNTY AND APPROVED FOR PROVISIONAL USE

Technology AVG Provisional Approval
(Mg/L)"

Hydro-Action AN Series 116 mg/L  Approved in September 2016

Norweco — Singulair TNT 18.3mg/L  Approved in October 2016

Orenco Advantex— RT  18.8mg/L  Approved in March 2017

Norweco — Hydro-Kinetic 17.4mg/L  Approved in April 2017

Fuji Clean System 16.6 mg/L  Approved in January 2018

SeptiTech STAAR 13.6 mg/L  Approved in July 2018
*Standard is 19mg/L




The following technalogles have successfully completed the fleld verification and designated as BAT Class I and ars

cligible to Bay Restoration Funds onsite sewage disposal system grant programs
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* With each
demonstration project,
new technologies are
discovered and tried
and existing
technologies are
improved to meet the
competition.




Where are these all
leading for efforts on
Massachusetts?

Why is it taking so long?




* Determine the technologies having the
best performance;

* Determine where they can provide cost
savings compared to all other feasible
alternatives such as sewering;

* Facilitate their implementation to
address nutrient management issues.



Changing gears

MASSTC experiments with non-proprietary
technology




Guiding principle for present efforts

“Everything should be
made as simple as
possible, but not simpler”

keeping it Simple

DISPERSAL

NITRIFICATION

DENITRIFICATION

DISPOSAL




Agkngw!edgement of the

" * Collaborative Effort

W

Massachusetts Alternative Septic System Test Center

Damann L. Anderson, P.E., a researcher of passive nitrogen removal
systems for the State of Florida Onsite Sewage Nitrogen Reduction
Study (FOSNRS);

George Loomis, an onsite septic system specialist and published
author from the University of Rhode Island;

Dr. Will Robertson of the University of Waterloo;

Jose Amador, a soil scientist at the University of Rhode Island;

John Eliasson with the Wastewater Management Section of
Washington State Department of Health’s Division of Environmental
Public Health

More recently, researchers at Stony Brook University, NY



Layered System (aka. “layer cake”, “pancake system”, “that
system the guys from Barnstable County plays with”.

- A soll absorption system in which a layer of sandy material
mixed with sawdust, mulch or woodchips is positioned
beneath a layer of clean fill sand for the purpose of achieving
denitrification of percolating septic tank effluent.

Vegetation and topsoil _
= Septic tank distribution (various)

18 sand (nitrification area)

18” sand/sawdust (denitrification area)
2” peastone (encourage saturation above)
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P R E S E N T Simple layered system

Total Nitrogen (mg/L)
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What about
the
Real World ?

vs. Test Center Studies

RO




Configurations installed generally were

installed with a control portion for
comparison.

Standard leachfield half-sized
Standard leachfield full-sized

Widened area between test and

control portions of leachfield
used “control”

portion of leac

/ Cellulose-amended leachfield half-sized

%
O
O

Diversion valves to direct flow of septic tank
effluent.

Figure A




Total Nitrogen (mg/L)

Acushnet Residential - 3 person year-round - 212 gal/day
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Total Nitrogen (mg/L)
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Acushnet Residence

Treated Portion of Soil Absorption System Un-Treated (Control) Portion of Soil
Absorption System

Septic tank effluent Septic tank effluent
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Total Nitrogen (mg/L)
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Woods Hole Residence

Treated Portion of Soil Absorption System Un-Treated (Control) Portion of Soil
Absorption System

Septic tank effluent Septic tank effluent
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Treated Portion of Soil Absorption System

Septic tank effluent

18” ASTM C-33
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West Falmouth Harbor (seasonal)

Un-Treated (Control) Portion of Soil
Absorption System not installed at this
location



West Falmouth Harbor (seasonal)

Treated Portion of Soil Absorption System Un-Treated (Control) Portion of Soil
Absorption System

Septic tank effluent

Septic tank effluent
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The Connecticut Experiment

* DPW Garage
* Expected high nitrogen
concentration

* Close to seasonal high
groundwater



Town DPW Garage

Treated Portion of Soil Absorption System Un-Treated (Control) Portion of Soil
Absorption System

Septic tank effluent Septic tank effluent
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Town DPW Garage

Un-Treated (Control) Portion of
Soil Absorption System

Septic tank effluent

~ 260 mg/L TN
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~ 62% Reductionin TN
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Town DPW Garage

Treated Portion of Soil Absorption System

Septic tank effluent

~260 mg/L TN
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Town DPW Garage

Treated Portion of Soil Absorption System

Septic tank effluent

~260 mg/L TN
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* Simple layering of an organic
material like cellulose may

. offer a simple, sustainable and
Conclusions relatively inexpensive way to




* Is it worth it $$SS ?
* How long will the carbon last?
 What are all the possible

Remaining
Questions




Some final
thoughts

e Shallow drainfields used in
these systems enhance
removal of contaminants of
emerging concern.

* Recent research suggests that

Ligninolytic enzymes: Versatile biocatalysts for the elimination of
endocrine-disrupting chemicals in wastewater.
Ayodeji O. Falade Leonard V. Mabinya Anthony |. Okoh Uchechukwu U. Nwodo

First published: 17 October 2018 https://doi.org/10.1002/mbo3.722

Ligninolytic enzymes: Versatile biocatalysts for the elimination of
endocrine-disrupting chemicals in wastewater

Ayodeji O. Falade Leonard V. Mabinya Anthony |. Okoh Uchechukwu U. Nwodo
First published: 17 October 2018 https://doi.org/10.1002/mbo3.722



https://doi.org/10.1002/mbo3.722

Questions?




