' Narragansett Bay watersheds, Rl

Investigating the contribution of onsite wastewater treatment
systems to nitrogen pollution in watersheds of the Narragansett Bay
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Onsite wastewater
treatment systems
(septic systems) are
a major source of

€XCess nitrogen 1n

Rhode Island.

* The USGS 1s
characterizing the
relative
susceptibility of
coastal waters to
water-quality
impacts from septic-
system nitrogen.

* This analysis can be
used by decision-
makers to inform
future management
actions regarding
septic systems.
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EXPLANATION

e Onsite wastewater treatment systems

University of Rhode |sland, Esri, TomTom, Garmin, SafeGraph, FAO, METI/
MASA, USGS, EPA, MPS, USFWS
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USGS Science to Inform Nutrient-Management

Activities in Southeast New England

a USGS

science for a changing world

U.S. Geological Survey, New England Water Science Center
Kendall Goldstein, Timothy McCobb, Patrick Scordato, Janet Barclay
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\septic systems, can reduce nutrient pollution in the area.

Nutrient pollution is a pervasive issue in southeast New England, contributing to water quality impairments, nuisance
vegetation, and harmful algal blooms. The U.S. Geological Survey and the U.S. Environmental Protection Agency Southeast
New England Program are collaborating on multiple studies with state and local governments and agencies to better
understand how nutrient-management activities, such as sewering, permeable reactive barriers, and innovative/alternative
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' Maravista, Falmouth, MA

Evaluating groundwater quality improvements from converting
onsite wastewater disposal to municipal sewering

/

Q Academy Cove, Wickford, RI

Evaluating nitrogen loading to Academy Cove following the
conversion to municipal sewers

 In 2018, Wickford, Rhode
Island, began 1nstalling
sewers to reduce nutrient
inputs to coastal waters.

* The USGS is collecting
groundwater samples and
using regional models to
evaluate water quality and
nutrient load responses.

EXPLANATION
@ Monitoring Well

Multilevel Sampler

Academy Cove

WEST EAST

* Water quality samples
collected from wells at the
North Kingstown Free
Library (above) provide
information on
groundwater quality
conditions (left) near
Academy Cove.

Altitude, in meters above NAVD88

Distance, in meters
EXPLANATION

5 - Nitrate concentration contour- Dashed where inferred. Contour interval is 1 mg/L.
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o Multilevel sampler and well screen Land Surface

4.34 Nitrate, in mg/Las N Y Water Table
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* An existing
groundwater flow
model 1s being used to
simulate regional
groundwater travel . n
times (I‘lght) an d | ?ﬂ%‘é‘:&%ﬁfﬁ°§f§"ﬁiﬁ.‘é‘.f i
nitrogen transport to .

coastal waters.
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Max: 236.9
Min: 0.02
Mean: 5.80
Median: 1.96
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' Three Bays watershed, MA

Evaluating the effect of innovative and alternative septic systems on
groundwater quality with EPA Office of Research and Development

it Site MA-ATW 508-M01
* The effect of newly Marstans Mills, MA
installed innovative | Tov 20 om0
ea s tlay it Y and alternative (I/A) e
;ng Pand septic systems on 7 o
groundwater quality g "
“ has been evaluated |z
WA i near Shubael Pond f L
e i (left)since 2021z oI
* A network of multi-level samplers and IR
monitoring wells are sampled quarterly to 1047
quantify changes in groundwater quality o
(vertical profile shown, right). " issoved Oxygen mgtl
* Improved groundwater quality will be indicated | = ‘wwenuensicnoin

by changes 1n specific conductance, nitrate, and dissolved oxygen.

Q Potential sites for permeable

reactive barriers, Cape Cod, MA

Characterizing hydrogeology at potential sites
of permeable reactive barriers

Scan for
publication

m|ELMNin

Permeable reactive .
barriers (PRBs) are
reactive zones emplaced
below the water table
for passive treatment of
groundwater
contaminants such as
nitrogen.

The USGS developed a
site-assessment

Bournes Pond, Falmouth |
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Base from U.S. Geological Survey and Massachusetts
Bureau of Geographic Information digital data

approach for identifying
potential sites that could °
see improved water

quality by using PRBs. (above).

5 onsite investigations were
conducted on the Cape

* Sewering on the Maravista
peninsula in Falmouth, MA,
began 1n spring 2017.

* Inspring 2016, USGS installed
a network of multi-level
samplers and monitoring wells
to evaluate groundwater
quality following the
conversion to sewer (left).

150 METERS

Massachusetts Office of Geographic Information digital data
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* Temporal trends in water
quality indicate that nitrate
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Median: -1.52 mg-N/Liyr
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levels have decreased __

since sewering began in gl Al L
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' Rivers on Cape Cod, MA

Characterizing nitrogen loading at the stream-reach scale and
using groundwater-flow models to delineate source recharge areas

. gt / * Many reach-scale nitrate
N Ny AN/ R loads are positively and
i moderately correlated to
E E reachshed characteristics
S e including contributing area
. 1. size, wastewater return-flow
" S - rates and numbers of septic
) S =z systems (left).
o -~ m E * This method provides direct
" — | = measurement of nitrogen flux
I | h without needed assumptions
e | “ about attenuation and
o e e transport.
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 Individual reach

Simulated
Groundwater loads fI‘OIn
“Reachsheds”
groundwater
*, represent a
s significant

component of
required nitrogen-
load reductions n
watersheds.

Groundwater recharge areas
contributing directly to
individual river reaches
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For more information on

USGS-SNEP projects:

SCAN ME






