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7 Collaborative Effort

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

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

A Dr. Will Robertson of the University of Waterloo;

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

A John Eliasson with the Wastewater Management Section of Washington State
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A More recently, researchers at Stony Brook University, NY



To examine all elements of successful non -proprietary
onsite denitrification projects and determine how to
adjust the design features to work in our particular
climatological and geological setting.

To determine whether the principles used in these
projects will allow a design that is economical and
feasible to install in Barnstable County.



All projects investigated
used ligno-cellulose (wood)
or a byproduct as a carbon
source to support
denitrification
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Initial investigations with soll
columns suggested that sawdust
could be incorporated into a soll
profile following a layer for
nitrification to achieve
denitrification
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Pilot tests using soil golumns with 18 inches of sand
sawdust mix supplied with nitrified percolate
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Pilot tests using soil columns with 18 inches of sand

I

sawdust mix supplied with nitrified percolate
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These small scale experiments suggested
promise that ligho-cellulose coulle!
used beneath a nitriving seil layer to
achieve denitriification



Lareer scale
installations

1. Small scale unsaturated flow system hydraulically
loading at codeprescribed rate;

Largescale saturated system
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Large Scale unsaturated flow system

Additional soil column experiments
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Small-scale unsaturated flow
“layer cake”
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Small-scale unsaturated flow
“layer cake”
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Small scale unsaturated flow system Tank
hydraulicalljoaded atcode-prescribed rate — |

i

80

70

(o2}
o

a
o

Total Nitrogen (mg/L)

N
o

10

-------

Septic

effluent

San
loce

Mean 5.6 mg/L TN
Median 3.3 mg/L TN

9 ) <, > 2 Z s
1%0 ; /27/3 o 2 2 s, , /33/2 3]/20\7 0, J
4 g & 25 s .

=4—LC TN =#=LC Infl TN



Large-scale saturated system

Sampling point to confirm
denitrification prior to disposal

Containment liner (saturation level
maintained by standpipe)
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Large-scale saturated system

Hydraulic Loading 0.6 gal/day/ $4.
(220 gallons/day)
Alternately dosed distribution laterals
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Large-scale saturated system

Sam.pl.m.g p9|nt t? conflr!'n Containment liner (saturation level
denitrification prior to disposal maintained by standpipe)
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Large scale “permeable reactive barrier”
system (Silt-sawdust layer)

Septic
Tank
Effluent




Large scale “permeable reactive barrier”
system (Silt-sawdust layer
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Large scale “permeable reactive barrier
system (Silt-sawdust layer




Large scale “permeable reactive barrier”
system (Silt-sawdust layer




Large scale “permeable reactive barrier”
system (Silt-sawdust layer)

Field area levelled and
made ready for
distribution piping

Lowpressure
distribution piping
placed



Large scale “permeable reactive barrier”
system (Silt-sawdust layer)

Grass planted over soil treatment C1Lor ———a
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Large scale “permeable reactive barrier”
system (Silt-sawdust layer)

Grass planted over soil treatment area




Large scale “permeable reactive barrier”
system (Silt-sawdust layer)

Silt and Influent TN
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