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Roadmap for today’s talk

- Context - RI

- Layered Nitrogen-Reducing Soil Treatment Area
Overview

- LNSTA Site info, Sampling & Analysis Methods
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Advanced N-reducing treatment required
since 2008
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Most advanced N-reducing systems are

proprletary technology
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Quest: Non-proprietary, lower-cost N-

reducing technology options?

MASSILSs

Gobler et al. 2021

\\ Stony Brook
University

Layered, unsaturated soil treatment system cross section
(not to scale)

<«— From septic tank effluent (STE) Pump
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m for low pressure : i : ; : ]
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To soil dispersal

system

The Massachusetts Alternative
Septic System Test Cente
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Wigginton et al. 2021

Diagrams courtesy of
S. Wigginton
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https://www.sciencedirect.com/science/article/pii/S0925857421000112
https://www.mdpi.com/2073-4441/13/15/2137

Past woodproduct-amended layered
drainfield performance is variable

CANADA LI / MA
( , ) ( / )
- Real world performance: 60- - Prototype N reduction:
100% N reduction (1995) * 84% (G)
- Reliable N-reduction for up to $33% (W)
15 years - Real world N reduction
* Within 50% performance value (influent to effluent): =
of Y1 (2008) - 88% (G) g
- 76% (W) =

- Comparable to proprietary

tech L
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https://ngwa.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-6584.1995.tb00266.x
https://ngwa.onlinelibrary.wiley.com/doi/full/10.1111/j.1745-6592.2008.00205.x
https://www.sciencedirect.com/science/article/pii/S0925857421000112
https://www.mdpi.com/2073-4441/13/15/2137

RI Pilot: A non-proprietary N-reducing
drainfield technology

Controls Advanced / Secondary
Treatment
(N-reduction)

in Layered Soil

E E Primary Treatment Area (LSTA)
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. S l (Sampling Sump)
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RI LNSTA performance expectation

- Better long-term performance in Rl LNSTAs than MA
systems?
* Better installation oversight
* Better compaction

* Better carbon source
* MA: Wood Chips
° RI: Local Hardwood Sawdust

* Active ongoing maintenance
° Especially lateral cleaning!
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Schematic of N-Removing
Layered Soil Treatment Area (RI)

Plan View Cross-section

Pressurized
PVC pipes

.\/.

Pressurized pipes
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The layered soil treatment area

- Shallow pressurized
drainfield
infrastructure

* Orifices sized to handle
STE

- 18” ASTM C-33 Sand

- 18” Sand & Sawdust
(1:1 by volume)

Nitrification

- 2” Peastone

THE

UNIVERSITY

OF RHODE ISLAND




RI LNSTA Demo Systems

- All replaced existing systems

- 2-3 Bedroom; year-round occupancy
- Designed Fall/Winter 2021

- Installed June 2022
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RI LNSTA Demo Systems — Site 1 (2BR)

BEFORE AFTER
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Image source: RIGIS 2022 April & July Aerial Photography



RI LNSTA Demo Systems — Site 2 (3BR)

BEFORE
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Image source: RIGIS 2022 April & July Aerial Photography



RI LNSTA Demo Systems — Site 3 (2BR)

BEFORE AFTER
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RI LNSTA Demo Systems — Site 4 (2BR)

BEFORE AFTER
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Normal growth patterns on top of LNSTA
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Operation & Maintenance needs for LNSTAs

Control panel checks
P Flush & clean laterals

Clean Pump, Floats,
as needed

Effluent Screen, Vault
as needed

E E E Measure solids
accumulation Check for

E (pump as needed) performance
.
\ - /r'-ﬂ

[ Sand P
©
Soil
Pond / Stream

©
Groundwater §
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Cost comparisons
(replacing existing failing/substandard system)

RI LNSTA PROPRIETARY TECHNOLOGY
-2022: 827,525 AVG - Textile filter to Press. DF
- Design cost: $4,750 (2017-2018): $27,169 AVG
* Installation cost: $22,775 - Range: $23,200 — $31,963

- Aerobic Treatment unit to
Press. DF (2021-2023):
$5k difference $32,362 AVG

- Range: $25,413 — 536,680
UNTVERS Ty S? T — © 2024 Range: $33 — 42k

OF RHODE ISLAND These values are based on final cost of grant-funded installations of systems in Charlestown, Rl
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LNSTA Sampling &
Analysis

Are LNSTAs doing what they’re supposed to?

How do they compare to proprietary technology

performance?
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Collecting samples from LNSTAs

Sampling Point 2

Sampling Point 1 (Pan Lysimeter)

(Tank)

HHA
A [

- Groundwater
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Collecting samples from LNSTAs
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Collecting samples from systems
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Measuring Field Parameters

- Temperature

.p|—

- Salinity
- Conductivity

- Dissolved Oxygen
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LSTA Field Sample (1L Bottle)

Immedlate|y| Within 24h!
4 m N a4 ,\
Within ?
é 24h 4
Ana IVZI ng WaStewater \ BOD; Analysis ) Filterto @
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LNSTA Performance



Septic Tank Final Effluent

Sampling Location
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Sampling Location BE Septic Tank E3 Final Effluent
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Maintenance is key

Laterals in LNSTA must be

cleaned every 6 months

- Significant build up of
materials

* Uneven distribution

* ? Poor/uneven saturated
conditions in bottom layer?
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Sampling Location BE Septic Tank E3 Final Effluent

BOD & TSS
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Advanced system performance

Controls Advanced / Sampling 'Po'lnt
(before drainfield)
Secondary
Treatment

B 8 8]l rreatme
Treatment

Soil

Pond / Stream

THE Groundwater

UNIVERSITY

OF RHODE ISLAND




W) =
D 4() -
— 540
oS -
S O feh)
- (@)
> O
O C =
v © Z 204 - feoo L
o ©
o D o
O " =
E O
o 2 . .
U Q ] || ] ||
THE Orenco AX-20 FujiClean CEN RILNSTA Norweco Singulair
UNIVERSITY (14) (4) Technok)gy (4) (1)

OF RHODE ISLAND



Summary

- RI LNSTAs perform
comparably to advanced
systems for N reduction
- over first 2 years
- 4 systems studied

* Similar to 2021 results from
Wigginton & Gobler et al.

- A promising addition to N-
reduction options in R
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- Cost of LNSTA significantly
lower than proprietary
options

« §S~27k (vs S~32k)
* 2024 costs ~33-42k

- Installation best practices
very important
* + impacts from system use

- Maintenance = critical!



https://www.mdpi.com/2073-4441/13/15/2137
https://www.sciencedirect.com/science/article/pii/S0925857421000112

EAH, TLL QUIT SOMEDAY ...
v WHEN \T STaPs

Thank you!

Contact me at the Onsite
Wastewater Resource Center

(University of RI):
Alissa Cox — alibba@uri.edu

Or reach out to

Matthew Dowling (Town of
Charlestown, Rl):
MDowling@CharlestownRI.gov
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