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RHODE ISLAND

19 Rhode Island
Municipal WWTFs

6 Freshwater Discharges
13 Saltwater Discharges

3 Systems with Combined
Sewer Overflows
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RI WWTF Design Flows
Relative Contribution

Bristol
Woonsocket Burrillville

West Warwick

East Providence

Jamestown
MNarragansett

Quonset
Newport NBEC-Bucklin

New Shoreham

MNBC-Fields



-

RHODE ISLAND

Figure 8, Trends in Level of Treatment at RI Wastewater Facilities

(Source: DEM)
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Wastewater Disinfection
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https://www.tpomag.com/editorial/2015/01/asset_management_gets_big_attention_at_the_newly_upgraded_plant_bucklin_poi
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Limiting Chlorine to Protect Aquatic Life

EPA saltwater standard based on most sensitive of 24 species.

Eastern Coho

Oyster

https://commons.wikimedia.org/wiki/File:Coho.jpg

https://commons.wikimedia.org/wiki/File:Atlantic_silverside.jpg
https://commons.wikimedia.org/wiki/File:Eastern_Oyster_(Crassostrea_virginica)_Top_(16114506758).jpg
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RHODE ISLAND Residual Chlorine Load

Annual Total Residual Chlorine (TRC) Load
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RI WWTFs: Bristol, Burrillville, East Greenwich, East Providence, Jamestown, NBC Bucklin Point, NBC Fields Point,
Newport, New Shoreham, Quonset, Scarborough, Smithfield, South Kingstown, Cranston, Warren, Warwick, Westerly,
West Warwick, Woonsocket. East Greenwich (2004), NBC Bucklin Point (2005), Newport (2019), and West Warwick
(2005) have all switched to UV for disinfection.

As of 2023, four of the nineteen WWTFs have switched to UV
disinfection eliminating their TRC discharge.
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RHODE ISLAND

WWTF Nitrogen Reductions

WWTFs impacting Upper Narragansett Bay (including
Greenwich Bay)

74.2% Summer (May through October) Total Nitrogen

Load Reduction from six Massachusetts and eleven
Rhode Island WWTFs between early 2000s and 2022.

WWTFs impacting all of Narragansett Bay (including Upper
Narragansett Bay and Taunton River)

49% Annual Total Nitrogen Reduction! between early
2000s and 2013-2015 with WWTFs discharging 55% of
annual load to the entire Bay in 2013-2015.

INarragansett Bay Estuary Program. 2017. State of Narragansett Bay and Its Watershed (Chapter 8, Nutrient
Loading, pages 166-189). Technical Report. Providence, RI.
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Rl and MA WWTFs Summer Nitrogen Loads

Summer WWTF Nitrogen Loads
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2000s
RI WWTFs: Burrillville, East Greenwich, East Providence, NBC Bucklin Point, NBC Fields Point, Smithfield, Cranston, Warren, Warwick, West Warwick,

Woonsocket; MA WWTFs: Attleboro, Graton, North Attleborough, Northbridge, UBWPAD, Uxbridge

Summer load reductions from the eleven Rhode Island WWTFs and six
Massachusetts WWTFs that impact Upper Narragansett Bay are ~74% from
the early 2000s.
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Rhode Island WWTF Summer Nitrogen Loads

Summer Nitrogen Loads - Rl "11" WWTFs
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2000s

RI WWTFs: Burrillville, East Greenwich, East Providence, NBC Bucklin Point, NBC Fields Point, Smithfield, Cranston, Warren, Warwick, West Warwick,
Woonsocket

Twelve of the nineteen Rhode Island WWTFs have nitrogen limits. Eleven of
these discharges impact upper Narragansett Bay. These eleven have achieved
>75% reduction in summer total nitrogen loads since the early 2000s.
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In 2006, DEM adopted saltwater oxygen criteria developed at
EPA Narragansett Lab based on a 95% larval survivability for
four most sensitive species studied, which included lobster.

Narragansett Bay has a complex coastline with multiple
passages and embayments. There is a north to south
gradient in nutrient pollution, primary productivity,
chlorophyll levels, and hypoxia.

Seasonal intermittent hypoxia events from May to October
threaten ecological health with the most intense hypoxia
occurring in the north (Seekonk River) and west (Greenwich
Bay).

Hypoxia events (< 2.9 mg L) last from ~1 day to about ~2
weeks (typically 2-7 days). Typically, 2 to 5 events per
season, depending upon location

Hypoxia in Narragansett Bay

Impaired Areas for Dissolved Oxygen in Narragansett Bay, Rhode Island
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n EM Water Quality Improvements
RHODE ISLAND Linked to WWTF Investments

Narragansett Bay Fixed-Site Water Quality Monitoring Network Locations
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Phosphorus Reductions

Total phosphorus load to all Narragansett Bay (including
Upper Narragansett Bay and Taunton River)

Reductions at Rl and MA WWTFs along the Blackstone,
Pawtuxet, Taunton, Ten Mile, and Woonasquatucket
Rivers contributed to a 37% annual reduction in Bay-wide
phosphorus loads from the early 2000s to 2013-15 and a
57% reduction between the early 2000s and 1982-831.

INarragansett Bay Estuary Program. 2017. State of Narragansett Bay and Its Watershed (Chapter 8, Nutrient
Loading, pages 166-189). Technical Report. Providence, RI.
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Rhode Island Freshwater WWTF Phosphorus Load

Annual Total Phosphorus Loads - Rl "6" WWTFs
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RI WWTFs: Burrillville, Smithfield, Cranston, Warwick, West Warwick, Woonsocket

Six of the nineteen Rhode Island WWTFs discharge to three freshwater rivers
within the metro Providence area. Annual total phosphorus load reductions
from these six WWTFs are >90% since the early 2000s.
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Blackstone River*

Removed Aquatic Life Use Parameters

(Dissolved Oxygen and Total
Phosphorus) from 303(d) List of
Impaired Waters in 2018-2020.

Phosphorus Reductions from one
Rhode Island and four Massachusetts
Wastewater Treatment Facilities.

Water Quality Restoration
Linked to WWTF Investments
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*Delisting applied only to RI Waters.
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Total Seasonal Phosphorus
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Water Quality Restoration
Linked to WWTF Investments
Total Phosphorus

Blackstone River*
WWTF Seasonal Load
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Water Quality Restoration
Linked to WWTF Investments
Dissolved Oxygen Blackstone River*

Blackstone River at Albion
Dissolved Oxygen Concentration
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Q&Y RHODE ISLAND Linked to WWTF Investments

Pawtuxet River Main Stem

e Removed Aquatic Life Use Parameters
(Total Phosphorus and Dissolved
Oxygen) from 303(d) List of Impaired
Waters in 2022 and 2008,
respectively.

e Phosphorus Reductions at three
Rhode Island Wastewater Treatment
Facilities.

Pawtuxet River
2008 Dissolved Oxygen Monitoring
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Water Quality Restoration
RHODE ISLAND Linked to WWTF Investments

Pawtuxet River Main Stem
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28 WWTFs Seasonal Loads
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NBC Fields Point and Bucklin Point WWTFs were the largest
sources of metals from Rl WWTFs.

NBC Total Metals Effluent Loadings Trend Analysis*
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Narragansett Bay Commission. 2022. Pretreatment Annual Report January 1, 2021 — December 31, 2021
(Figure 23, Page 133). Providence, RI.



n EM Combined Sewer Overflows

RHODE ISLAND Newport

-

e Two CSO Locations
e Wellington Avenue CSO Facility

— Primary treatment and chlorination in
1978. System modifications have
significantly reduced the number of
discharges (one discharge since 2016
during ~6-inch storm event).

e Washington Street CSO Facility

— Primary treatment and chlorination in
1991. System modifications have
reduced the number of discharges.
Dechlorination added June 2016.

https://www.cityofnewport.com/CityOfNewport/media/City-
Hall/Departments/Utilities/W%20P%20C/CSO- g;:_.;;: N
REPORTS/CatchmentAreas.pdf © Earthech ey

tyca




n EM Combined Sewer Overflows

RHODE ISLAND NBC Fields Point and NBC Bucklin Point

e (SO Locations reduced from 86 to 63 (2022)

e Fields Point Service Area

— Wet Weather Facility Primary Treatment and
Chlorination began 1995. Used 1-8 Times per Year
Since CSO Phase | and Il Completion in 2015.

— Phase 1 CSO Tunnel Construction Complete in
October 2008.

— Phase 2 CSO Interceptor and sewer Separation
Construction Complete in January 2015.

e Bucklin Point CSOs

— Wet Weather Facility Constructed in December
2005 for primary treatment, chlorination, and
dechlorination.

— Phase 3 Divided into 4 Sub-Phases. Phase IlIA
Design Complete with Project Completion in 2027-

-

GRAPHIC SCALE
100 2

0
% 2000 o ) ot
2028- ( IN FEET )

http://www.sna.providence.ri.us/sna4/wp-

content/uploads/2012/06/PHASE-II-CSO-PROGRAM_LANDSCAPE_- swuy the Namagansett®¥ SO Program Phase I T“e“g;ijf;',ij
UPDATED-6-4-2012.pdf
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Upper Narragansett Bay

e Removed Shellfish Harvesting Use
(fecal coliform) from 303(d) List of
Impaired Waters in 2018-2020 after
shellfish harvesting restrictions were
removed in May 2017.

e (SO Infrastructure Improvements by
the Narragansett Bay Commission.

ity%20Improvements%20Associated%20with%20Phase%201%20CS0%20%20Tunnel.pdf

https://snapshot.narrabay.com/app/Services/MossFile.ashx?file=/s/emda/snapshot/Documents/Publications/Water%20Quality%20Reports/ Water

%20Qual
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Q&Y RHODE ISLAND Linked to WWTF Investments
Upper Narragansett Bay

Shellfish harvesting restrictions removed in May 2017 after a ~70-year closure.

\\\ Smith's Cove s &
\\
PPPPPPPPP Upper
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D LTl ‘
S““f“““:’ ==y HIPN\\Y
Shellfish Growing Area Map Showing Shellfish Growing Area Map Showing
Conditional Area B as a Conditional Former Conditional Area B as an

Shellfish Harvesting Water. Approved Shellfish Harvesting Water.
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RHODE ISLAND Linked to WWTF Investments
Upper Narragansett Bay
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Improvements to Shellfishing Opportunitiesin Upper Narragansett Bay from 2000 to 2021

90 —&— Percent Open Acre-Days =— Annual Rainfall (inches) - Percent Open Acre-Day Trendline - 70
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> O | N e June 2021 Water qualityimproves. Lower

@ e e : . i

] 2000 R o Providence River opened as Conditional

o 55 = LN T b Area E closes at 0.5" (1,900 acres or 35% of L 20
é 49.09 % P the Providence River). First time in over 75

“ s | = Sl N years harvesting allowed).Small portion of

S ST Area A near Old Mill Creek changed from - 10
S 45 Conditional to Prohibited

bt

L 40 o]

1998 1999 2000 2001 2002 2003 2004 2005 [2006]2007[2008]2009 2010[201112012 ]2013 [2014 2015 2016( 20172018 2019 2020 2021 2022 2023

December
2014: NBC
completes
Phase |l of
CSO Project,
sewer

June 2006: Area A
closes at 0.5", Area B
closes at 1.0" or more
of rain in 24 hours.

June 2017
Water quality
improves. Area
A closesat 1.2",
Conimicut
Triangle merged
with Area A and

June 2011: Water quality
improves. Conimicut Triangle
is conditionally opened to
shellfishingand Area A and B
rainfall closure critieria
increased . ConimicutTriangle
closes at 0.5", Area "A" closes
at 0.8" and Area "B" closes at

Area A bypass criteria
changed due to
improvements at
Bucklin Pt CSO Wet
Weather facility.

interceptor
connects
additional
CSOs to the
Phase |
tunnel.

November 2008: Phase | of
NBC the Combined Sewer

Overflow (CS0O) Abatement
project completed, addinga

Area B changed
to Approved
(first time in 70
years not closed
after rainfall).

tunnel to the Fields Point
WWTF to capture and treat
CSOs.

1.5" or more of rain in 24
hours.

* Acre-days is a measurement of the # of days open multiplied by the number of total acres available to shellfishing in the Upper Bay, per year. The total number of acres available for shellfishing in the Upper Bay
fluctuated throughout the 16 year period. Measuring in Acre-days allows for accountability of this fluctuation.

Annual Rainfall (inches)
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Lower Providence River
Shellfish Harvesting Opens May 26, 2021
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Clammers back in Providence River

Alex Kuffner
The Providence Journal USA TODAY NETWORK

BARRINGTON — It was a scene that hadn’t been witnessed in generations
on the Providence River: an armada of quahoggers clustered in the waters
between Bullock and Gaspee points, raking the bottom for clams.
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Bay and Coastal Waters

Rhode Island’s coastal waters consist of 158 square miles of estuarine and marine shoreline
waters. Estuaries constitute transition zones from freshwster to salt water and are considered
. L highly productive ecosystems that provide nursery habitst for important commercisl and
H I Sto r Of R h o) d e | S | an d W a Stew a te r recrestionslfisheries, More than T0% of Rhode Island's recrestionall and commercially
important finfish species depend on estuaries for a portion of their Ife cycle.

In the center of Rhode Island fies Narragansett Bay - a temperste, well —mixed estusry

| reatment F aci | itv Construction & o e T e e s e G
F sctivities and is integral to our economy including commercial fisheries, tourism, transportation

&8 | and industry. The Bay and its watershed are shared with Massachusetts.

' The major tributary rivers discharging io the Bay include the Blackstone and Pawtuxet Rivers
) as well as the Taunton River in Massachusetts. Rhode Island's coastal waters siso include
" Lite Narragansett Bay and a number of coastsl ponds.

Bay - Impr to T

Rl A regulates and track: performance of wastewster frestment facilities (WWTF). As
reflected in the findings below, during the last 30 years WWFs have significantly reduced the
| discharge of pollutants through advanced trestment and other operati

mprovements.

Rl Municipal WWTF Total Residual
Chlorine (TRC) Limits History

Total Nitrogen: The summer season (May — October) nitrogen loads from the eleven R

| WWIFs have been reduced 30% in 2006, 54% in 2012 and 73 % in2016 when compared to .
the (pre-nitrogen reduction) earfy 2000s time period. Similar reductions have been achieved Office of Water Resources
"‘ from six MA WWTFs

235 Promenade Street
Providence, RI 02€08-
Phone: (401) 222-3961
Fax: (401) 222-3564
&8 DEM.W

Total Residual Chlorine: The amount released from all Rhode Island WWTFs reduced 85%
between 1897 and 2001 and has remsined between 86% and 85% since. In 2016 only 20.2
Ibs/day was discharged, less than 1/10 of the permitted levels.

Effluent Toxicity Testing: From October 2014 - June 2017, Rhode Island WWTFs achieved

§ 03% compliance with the requirement for no chronic (i.e. sub-lethal) effects beyond the mixing
| zone

Major Wastewater Pollutant Reduction
Efforts in Rl Since Meeting Secondary
Treatment Standards

Phosphorus: \WWVTFs slong the Blackstone, Pawtuxet, Tsunton, Ten Mile, and
s have been required to reduce phosphorus loads. The annusl loads fror
Fs that discharge to rivers have been reduced 28% in 2004, 71%in
snd 85% in 2011 when compared to 2000. Similar reductions have been achieved from
Massachusetts WWTFs.

Read/download factsheets with further detsils about the progress WWTFs have made reducing
outputs of Total Residusl Chiorine, Nitrogen. Phosphorus, and Metals:

http://www.dem.ri.gov/programs/water/bay/
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