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Overview

e OWTS technologies

e Wastewater renovation
e Climate change

* |nitial results

* Next step




New England
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Coastal Population
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The Problems

Microorganisms:
 Bacteria
* \iruses
* Protozoan
* Worms

Nutrients-N&P:

e Eutrophication
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Soil Drainfield Treatment

Microorganisms:
* Predation
e Adsorption/
filtration

Nutrients:
e Phosphorus

Fe/Al
hydroxides
Adsorption/
precipitation

* Nitrogen
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= Conventional System

— 1. Primary Treatment 2. Drainfield
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4. Controls - timers
3. Shallow Drainfield Advanced System
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Intact Soil Mesocosms
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GEO
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P&S

Technology Differences

e Septic tank effluent

e Deeper placement of
infiltrative area

e “Social” dosing
 Relies heavily on soil

e Pre-treated sand filter
effluent

e Shallow placement of
infiltrative area

* Timed dosing controls
e Less reliance on soil




Climate Change — Sea Level Rise




Increased Precipitation

Precipitation
Changes

in the Urban
Northeast

Corridor
(2050s & 2080s)
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— CCRUN RISA Boundary®

The data provided shows the changes in
precipitation for the 20508/2080= relative

o the 1970-1999 base period. The
changes are averaged across the 16 GCMs
for the given emissions scenanios {A2-higher
or Bi-lower). The changes are averaged
aver the 30 year period and centered
around a given decade (i.e. the 2060s
timeslice refars tothe pariod from 2040

to 2069). Precipitation is expressed

as a percentage change based on the

ratio of future precipitation to baseline
precipitation

“The CCRUN boundary oullines the weslam

imits of the watersheds that serve the Philadelphia,
NYC, and Boston metropolitan areas. Greater
alimate variabilit rojected fo increase the
frequency of sal r migration, droughts, and
floods which will affect the quality of the regional
watar supply
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Source : Consortium for Climate Risk in the Urban Northeast



Climate Change - Temperature
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Climate change — Expected Results

Property/Process (‘) |
Volume AN v
Strength v AN
Oxygen 7 v
Respiration N <)
Nitrification WV (?) WV (?)
Denitrification N (?) N (?)
Xenobiotic degradation Vv Vv
S oxidation v v
P retention v v
Pathogen removal 7 N
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Soil Moisture Content

e P&S: Variable moisture, levels overall lower

e SND/GEO: Constant moisture, levels overall higher
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Soil Moisture Content
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SND/GEO DO, significantly higher than P&S (diffusion > microbial consumption)
Higher diss. CH, in P&S inputs (BOD.)

Higher diss. N,O in SND/GEO inputs (nitrification)
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CH,

Depth (cm)
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BOD., Fecal Coliform and Total P Removed

e Within the drainfield, complete
removal of BOD, fecal coliform HRsE el T ] T e

bacteria, and total P. 3 X3 3

« BOD, o . :
* Microbial consumption by C-limited NN CARNS S 5 T P S
soil community Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec

* Fecal coliform Bacteria/E. coli

e Filtration, absorption, low pH, release
of toxic Al compounds

e Total P
e Low pH, retention by Al/Fe oxides
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% TN Removed

Total N Removal
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Total Nitrogen Removal
e P&S: 12%
 SND: 4.8%
e GEO: 5.4%

* Microbial biomass and N,
production



otal N Removal Mechanisms
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* SND/GEO: C limited, more O, denitrification unlikely
* P&S: more C, periodically anaerobic



Next Step - Climate change

Current: Climate Change:
WT WT up 30cm
Temp 20°C Temp 24°C




Questions?

Funding:
* URI Sea Grant
e RI Agricultural Experiment Station

Research Team:

e Jose Amador — NRS

e Tom Boving — GEO

e George Loomis — NRS & NEOWTC
e Dave Kalen — NRS & NEOWTC

e |van Morales — Ph.D. student

e Ethan Sneesby — B.S. student

Contact:
Jen_cooper@my.uri.edu
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