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Narragansett Bay
Commission
Mission Statement

To maintain a leadership role in
the protection and
enhancement of water quality
In Narragansett Bay and its
tributaries by providing safe and
reliable wastewater collection
and treatment services to Its
customers at a reasonable cost.
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residents and
8,000+
businesses In ten
Rl communities

Narragansett Bay Commission

Wastewater Treatment
Facilities (WWTFs)




Average flow: 38 MGD

Field’s Point

Primary treatment:
123 MGD

Secondary treatment:
77 MGD

80 miles of interceptors

Cities served:
Providence, Johnston,
North Providence,
Lincoln (Cranston,
Smithfield)




Average flow: 16.25 MGD

Bucklin Point

Primary
treatment: 116
MGD

Secondary
treatment: 46
\Y,[€]D)]

30 miles of
interceptors

Cities served:
Pawtucket, Central
Falls, Cumberland,
East Providence
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Working for a clean
Bay...

Waste from buildings
IS transferred to a
system of sewer pipes

Waste travels to
wastewater treatment
facilities

Water 1s treated and

cleaned to remove
bacteria and pollutants

Treated water IS
released to the Bay




Wet Weather

Combined
Sewers

Qutfall pipe
1o river

* Overflows = stormwater
overwhelms capacity of
sewer pipes

» Excess combined sewage
discharges into local
rivers

 Discharge of 2.2 billion
gallons/year

— Public health & water quality
IS

— Violate Clean Water Act

« CSO Abatement Project:
reduce discharge by 98%

US EPA, 2004
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Wastewater Treatment Process
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BAR SCREEN GREASE TRAPS CLARIFIER

/A%e

INFLUENT WATER

o i e s

PRIMARY
SLUDGE

DISINFECTION

SLUDGE HOLDING TANK

DISINFECTION
- — . v

RECEIVING SECONDW SLUDOE d
R BODY OF CTIVATED SLUDGE

WATER J l
0 4 FINAL EFFLUENT ¢ R— < -
D SLUDGE

(WASTE ACTIVATED SLUDGE)

Image modified from: Pandy 2013




NBC’s Field’s Point

1. PRELIMINARY Screening
2. PRIMARY Clarifiers and Coarse Grit Removal

3. SECONDARY
Biological Nutrient
Removal

4.
SECONDARY
Clarifiers

5. DISINFECTION




Preliminary and Primary Treatment

Coarse particle removal via screening and settling

Screening/Coarse

Grit Removal
.
/ Primary
INFLUENT / Clarifier
Tank
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Secondary Treatment

Advanced Secondary
Treatment — Advanced
nutrient removal and further
settling — tanks have microbes

- - . Dischargeof  Nitrogen Residual organicremoval,  Residual TN
and specific environmental L. it SR
conditions
Econity
Biological
Nutrient
Removal (BNR) Secondary
Clarifier

**Solids that have settled out are thickened and trucked offsite for disposal (landfill or
incineration)



Disinfection
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Disinfection — Via chlorination/dechlorination or UV light exposure

Disinfection

EFFLUENT






0 Nitrogen o Phytoplankton

input flourish at the
surface

¢ s \WWTFs and the Bay:

(oxygenated) §

Colder, denser
ocean water
layer

(hypoxic)

o o e

. WWTFs are a source of

0 Dead phytoplankton o Decomposer 0 Insufficient oxygen suffocates
and their waste drift population grows fish and shrimp at the bottom,;
to the bottom, and consumes dead zone (hypoxic zone) forms
providing more food more oxygen

for decomposers EXCGSS Ioa.d i ng Can
pyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings - o
disrupt the estuarine
environment via algal
blooms

— Microbes decomposing
blooms remove oxygen
from the water = fish

Kills




- AREA C
CONDITIONAL
SHELLFISH AREA

CLOSED
STATUS INFO CALL:
4, 812 5

Nk

WWTFs and the Bay:
Bacteria

Bacteria can harm
human health

— Prevent swimming,
shellfishing







Biological Nutrient Removal During
Secondary Treatment

From Primary

Treatment: Use microbes to clean the water! Convert to
Total gas! : Anoxic —
Nitrogen OXIC-_ maximizes
Average aerfem.on conversion
27 mg/L maX|m|zes of nitrite
conversion of )
. and nitrate
ammonium to
nitrite and to
nitrate N, gas To
Secondary
Clarifiers:
Total
Nitrogen
Average
<5mg/L

Nitrification N, «— N,O «<— NO «— NO;, «— NO;

Denitrification

NH* NO; NO;



Biological Nutrient Removal (BNR)

Optimize conditions for nitrification and denitrification
NBC Permit limit (5 mg/L) in effect May — October
Total NBC Upgrade Cost: $44 Million

Field’s Point
Integrated Fixed Film Activated Sludge (IFAS) — May 2014
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Field's Point and Bucklin Point
Seasonal (May - Oct) Average Effluent Total Nitrogen

BP initial upgrades

——o—Field's TN Concentration

—o—Bucklin TN Concentration

BNR online

Current Permit
Limit ( 5 mg/L)

2003

2004

2005

2006 2007 2008

2009 2010

Year

2011

2012 2013 2014 2015 2016




Average Season (May - October) Total Nrogen Loading
from Narragansett Bay Commission Facilities

2003 (Greenwich Bay fish kill)
©2014
m2015

m2016
m2017

m 2018 (May-July)

2017
2017 Average Decrease
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Average Decrease 80 “}/ ;)

81%

NBC Bucklin Point WWTF NBC Field's Point WWTF






Tunnel to
store waste
from
combined
Sewers to

prevent
release of
sewage to
bay

CSO Phase 1 [[f

online in & . Captures
October untreated

storm water
and sewage
that woul
have other-
wise dis-/ '\
chargedto
the Bay{

THEN WHAT?

Water is pumped fo
Field's Point for __

e

freatment / A 7
i

9.99150
Billion Gallons

Collected as of 11/13/2018 midnight

r







NBC Water Monitoring

* Why:
— To support decision-making for
future infrastructure investments

 What:

— Dissolved inorganic nitrogen
(DIN) = nitrite, nitrate,
ammonium

— Bacteria

 When:

— Every two weeks (weather
permitting)

Data available online: http://snapshot.narrabay.com



NBC Monitoring
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e 15sites in Rl and MA;
* 11 Rivers

» 7 sites in the Seekonk
and Providence River
estuaries

Data available online: http://snapshot.narrabay.com



0042585 1.7 255 34
e Viles

Rhode Island

spesnyaessep

051 -1.00
O1.01-1.50

2014-2016 Avg. DIN (mg/L)

A /| @<=0.50

.>= 151 (post BNR)

*Extra sampling March-May 2010

during floods not included.

Board of Governors for Higher Education
Al Rights.

River
Nitrogen

 Post-BNR conc.
at WWTFs still
highest

* Relatively high

concentrations
at Ten Mile
River and
Pawtuxet River.

* Moderately high
at Blackstone
River and
Taunton




> \ 2016 Seasonal DIN (mg/L)
) EPA DIN Assessment Categories

] o \
.v %,\\ @-<0.1 (Good)
ay NItrogen = 18 Quvsin

.>0.5 (Poor)
Y NBC WWTFs

May — October 2016
Rainfall Total: 18.46 inches

f

DIN (mg/L)
B Good <o0.1 EPA CCR
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1.20

1.00

0.20

Average DIN (mg/L; May - Oct) * Standard Error
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Seasonal Average Dissolved Inorganic Nitrogen Concentration

=@ Phillipsdale Landing
=== Pomham Rocks
=i Pawtuxet Cove

== |ndia Point Park
=—4— Bullock Reach Buoy
_Q--Total Rain (in)

= Edgewood Yacht Club

== Conimicut Point

*DIN Poor Category

*DIN Good Category

2007 2008 2009 2010 2011

*Categories from National Coastal Condition Report
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2017
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Bacteria Monitoring In the Bay
CSO Abatement and Water Quality

NBC Bay Bacteria Sampllng:luuom
Significant Difference Pre and CSO0 Abatement
5 | Wer Weather
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Fecal coliform Geometric Mean at Lower Providence River Sampling
Locations- Wet Weather
Pre and Post CSO Abatement Project

® Pre - CSO Abatement

g

® Post - CSO Abatement

bkt

Gaspee Point At Bullock Neck  Bullocks Reach Buoy North of Nayatt Shawomet Conimicut Point
Channel Point
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Seekonk
River
3 Providlence (/i
v 41 BEF
River ¥ Phillipsdale
XN 7P Seekonk % Fixed Site
Station

) 8 Seekonk River

West Pas;ége

Bullocks
+#%2b.  Buoy
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Regional Ocean

Modeling System
(ROMS)

Models movement of
(ocean circulation),
dynamics, and

Uses a grid and a series of
equations

Can run different
nutrient scenarios to
understand how inputs
from WWTFs and rivers
Impact algal bloom
formation and oxygen
conditions in the Bay

Images: Dr. Chris Kincaid, URI




Day 34 Day 35 Day 36 Day 39

sionless Dye Conc.

Dimen

) « Blackstone WWTF
outputs in February 2010:

down-bay dispersion
patterns evident

Regional Ocean Modeling

System (ROMS)

Images: Dr. Chris Kincaid, URI



=TAKE HOME
MESSAGES

WWTFs play an important role in enhancing and protecting
water quality of Narragansett Bay

Biological nutrient removal = reduced point-source nitrogen
loadings

CSO abatement plans = reduced bacteria levels

Challenge: how do we address all pollutant sources in the
watershed?

Future approaches to improving water quality

— Address non-point sources through
fertilizer/stormwater controls

— Restoration of shellfish (oyster reefs), wetlands,
eel grass to increase ecosystem resilience
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THANK YOU FOR YOUR ATTENTION
QUESTIONS?

View our data and blog posts here:
http://snapshot.narrabay.com/app/




