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The State of Our Watershed

Organizing Framework

» Stressor indicators

e Landscape Stressors
 Climate Change Stressors
e Chemical Stressors

» Ecosystem indicators
=  Bay conditions
=  Watershed conditions

» Public health indicators.
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The State of Our Watershed

Landscape Stressors

Population, Land Use, Impervious Cover, Wastewater, and Nutrient Loadings
Climate Change Stressors

Temperature, Precipitation, and Sea Level

Chemical Stressors

Legacy Contaminants and Emerging Contaminants

Bay Ecological Condition

Seagrasses, Salt Marsh, Benthic Habitat, Estuarine Fish Communities

Dissolved Oxygen, Chlorophyll, Water Clarity

Watershed Ecological Condition

Macroinvertebrates, Freshwater Fish Communities, Water Quality conditions for aquatic life
impacted by nutrient-related pollutants, Protected Open Space, and Ecological Significant Lands

Public Health
Marine Beaches for Swimming, Water Quality for Recreational Use, and Shellfishing Areas

NARRAGANSE
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The State of Our Watershed

Components:

The State of Our Watershed Technical Report - Technical document
The State of Our Watershed report - Summary document

The State of Our Watershed Story Maps - Website story maps that will include
narrative, photos, graphics and ArcGIS online mapping of our indicators

ESTUARY PROGRAM
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The State of Our Watershed
Geographic Scope
The geographic scope is consistent with the study area in the Comprehensive
Conservation and Management Plan (2012) and includes three watersheds:
» Narragansett Bay 1,705 square miles 1,091,120 acres
» Little Narragansett Bay 317 square miles 202,921 acres

» Southwest Coastal Ponds 56 square miles 35,923 acres
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The State of Our Watershed
Geographic Scales

For the Narragansett Bay watershed the report includes various watershed and
planning scales:

» 4 major basins (Blackstone, Taunton, Pawtuxet, Narragansett)

» 11 hydrological unit code-10 watersheds (HUC10s) that drain to Narragansett
Bay

» 52 hydrological unit code-12 sub-watersheds (HUC12s) within the
Narragansett Bay watershed

» 42 Watershed Planning Areas in the Narragansett Bay watershed

» 105 Municipalities in the Narragansett Bay watershed

ESTUARY PROGRAM


http://www.arcgis.com/home/webmap/viewer.html?webmap=a318ae5438be45c6bb301343a0e9c35a&extent=-71.6959,41.522,-70.6818,41.9851

Narragansett Bay is examined by the 5 regions and 11 sections of estuarine waters:
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The State of Our Watershed

Providence River Estuary

Warren, Palmer, & Barrington Rivers
Taunton River

Upper Narragansett Bay

Mount Hope Bay

Greenwich Bay

West Passage

East Passage

Sakonnet River

Narrow River

Mouth of the Bay
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9.5 square miles
2.4 square miles
4.9 square miles
17.3 square miles
15.0 square miles
5.1 square miles
39.6 square miles
34.2 square miles
20.8 square miles
1.0 square mile

46.2 square miles

6,107.5 acres
1,513 acres
3,127.3 acres
11,079.5 acres
9.584 acres
3,250.6 acres
25,368.2 acres
21,903.4 acres
13,292.3 acres
618.5 acres
29,554.6 acres
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Landscape Stressors
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Population in the Watershed
Status & Trends: BLACKSTONE TAUNTON
NARRAGANSETT BAY BASIN RIVER BASIN RIVER BASIN
(335,403 acres) (303,731 acres) (303,573 acres)

Narragansett Bay Watershed

Narragansett Bay Lower Blackstone River

« 1,949,764 People (2010)

141,812 People (1990 - 2010)
~ 7.8 % Increase

154 426 ACRES 384,963 2%

172310 ACRES

e Population Density: 2 people per acre

Threemile River

« HUC10 Woonasquatucket - S456BACRES 64,865 FEyd Upper Biackstone River
. . W, tuckst
Moshassuck Rivers has the highest & Moshassuck

Palmer River

density of 4-5 people per acre

Y& 48
LTN 00

e At the subwatershed scale - HUC12s — R;s.zmcnzs 39,154 NS 131,421 ACRES
o en ne Kiver
changes of population corresponds to e
increase of urban areas and loss of

forest lands a Population in 2010 B W increase or Decrease in Population
) . Land Use RI 1988, 2003-04 & 2011 US Census Bureau
Anne Kuhn & Mike Charpentier Land Use MA 1985, 1999 & 2005 1990, 2000, 2010

NARRAGANSE
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Land Use

Status & Trends:
460,000 +
443,800 * Forest Lands: 424,642 Acres (39%)
440,000 + : v' 2001 - 2011 Decline: 19,158 Acres (4%)
@ 2.0% .
Giaons L 0T 1.4% Ve « Urban Areas: 379,804 Acres (35%)
v’ 2001 - 2011 Gain: 29,435 Acres (8%)
400,000 +
« HUC10s
220999 T 371836 - ROTIRA v" Ten Mile River (-871 Acres) and Upper
- - B Taunton River (-2,797 Acres) largest forest
360,000 + ]I[]Il - lands decline by 9%
<&
16 000 e , , . ¥ Middle Taunton River (+3,826 Acres)
2001 2006 2011 largest urban increase by 18%

® Forest (Acres) & Urban (Acres)

NARRAGANSETT BA National Land Cover Dataset: Resolution 30m : _
ESTUARY PROGRAM Anne Kuhn & Mike Charpentier
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Developed Lands

Status:

* Narragansett Bay Watershed: 14.2% (155,247 acres)

v' Narragansett Bay Basin: 19.6% (58,955 acres)
v' Blackstone River Basin: 12.4% (37,585 acres)
v" Taunton River Basin: 12.1% (41,104 acres)
v' Pawtuxet River Basin: 11.9% (17,627 acres)

Least -~
Developed Developed
S M_,_(‘a-'f' %j;.‘,',-;_-‘n :

3% 5% 10% 15% 20% 47%

MA 2005 (3.28 feet) and Rl 2011 (2 feet)

Seamless Dataset (25 feet)

NARRAGANSETT BAj Paul Jordan
ESTUARY PROGRAM
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Wastewater

Status:

Estimated Number of Buildings Served by:
e Sewer Systems: 454,283 (~67%)

e Septic Systems: 221,422 (~33%)

* Hotspots: 90% higher than densities in the rest of the
watershed (within 1 hectare)

Sewer Septic System
Service Area Clusters

Low Density
Estimated Area
@27l No Information High Bossity
NARRAGANSE]

o Juliet Swigor, Brian Moore, Jennifer
ESTUARY PROGRAM Ryan & Jonathan Zwarg
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Nutrient
Loading

Status & Trends:

Total WWTF Loading

e 2004: 11,196 thou lbs/yr
e« 2015: 4,825 thou lbs/yr
* Percent change: 57%

URI-GSO, NBC, RIDEM, USEPA,
MassDEP, UBWPAD, CDM
Smith, UMass-Amherst,
MCLaughlin Research Corp.

vﬁ!ﬂ ‘»:‘ *?’ﬁ?;a.»
ESTUARY PROGRAM

Total Nitrogen Loading (1000s/Ibs oer year)

2000 3000 4000 5000 6000

1000

IN THE LAST 15 YEARS,
NITROGEN LOADING FROM POINT SOURCES
° (WASTEWATER TREATMENT FACILITIES) HAS DECREASED.

The Narragansett Bay and Blackstone River experienced the
largest decreases. The Pawtuxet and Ten Mile Rivers experienced
& moderate decreases. Note that calculation methods changed
between the 2007-10 and 2013-15 budgets. *Taunton River
calculations used population estimates for 2000-04 and 2007-10
budgets. Data from the EPA was used for 2013-15 budget.

Narragansett Blackstone Taunton Pawtuxet Ten Mile
Bay River River* River River

B 2000-04 Budget B 2007-10 Budget B 2013-15 Budget
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Nutrient
Loading

Trends:

Since 1980s
 Loadings decreased by

half

 Largest decreases in
rivers and WWTF
discharge

 NPS have become
relatively more important

NARRAGANSETT BAY
ESTUARY PROGRAM

1982-83 Budget

2013-15 Budget

Total: 20,020
thousand Ibs/year

Total: 9,152
thousand Ibs/year

Atricesheric
Deposition
in the Bay

Rivers (Point and

Discharges to

the Bay

Urban Runoff
to the Bay

Total: 2,583
thousand Ibs/year

Total: 1,128
thousand Ibs/year

./858
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Toxins: Legacy & Emerging Contamingnts‘

Status:

Legacy contaminants

* Metals, PCBs, PAHs
Emerging contaminants

* Antibacterial agents, pharmaceuticals, etc.

Trends:
Legacy contaminants

* Declining since 1930s-1970s

Emerging contaminants

* Not discharged in same quantities as legacy
* Environmental impact only just being explored

ssivaxverosram  Christine Comeau, Mark Cantwell, Greg Piniak, Walt Galloway

Powtucket

s-."'[-.iﬂ-o-.u_lm
TCS_CONCEN
- High
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Climates Change Stressors
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Temperature

Status & Trends:

* Air temperature increased 3.3 °F since early 1900s

 Estuarine water temperature increased 2.5-2.9°F
(annually) and 2.9-3.6 °F (winter) since 1960s

* Freshwater stream temperatures average 52-55°F, with not
enough data for trends analysis

If these trends hold:
* Air temperature could rise 6-7°F

 Estuarine waters could rise 4.9-5.8°F, and 5.8-7.2°F in the
winter

* Expect freshwater stream temperatures to increase as well

csiuanveroeram  David Vallee, RI EC4 STAB, Robinson Fulweiler

BETWEEN 1900 AND 2010,

AIR TEMPERATURE
HAS INCREASED BY

3.3°F

&
©

@
&

BETWEEN 1960 AND 2010,

BAY TEMPERATURE
HAS INCREASED BY

2.5-2.9°F
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Precipitation

Status:
2015: Both MA and RI received average ~40 inches of precipitation

TrendS: CLIMATE CHANGE WILL BRING
MA and RI show increased precipitation MORE INTENSE RAIN EVENTS

3

Discussion: ¢ l l
 Masks the importance of when
precipitation delivered and periods of @ ‘ l @ l
drought l
 Masks the frequency and intensity of o 4 d l
precipitation

/ J

J
 Need focus on frequency and intensity 4

in the future

ESTUARY PROGRAM NOAA CAG, David Vallee, Reza Hashemi, Laura Erban, Rl EC4 STAB
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Sea Level

8452660 Newport, Rhode Island

Sea Level Rise Trends: 1= g 135 Conttmncn hnerva
* Global: 1.3 inches per Decade (1993 - 2010) l::::::,.:".::.:":::'.:::.'":;:::..
* Newport Tide Gauge: 1.1 inch per Decade (1930 - 2015)
* NOAA Future SLR Projections: 6.6 feet by 2100 above

1990 levels
* Plus Storm Surge

~N
~
~N

+/= 017 mm/yr

1

average seasonal cycle removed J

Meters

0.60
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Current and Future Impacts:
* Nuisance Flooding: Already occurring during extreme tide

events (King Tide) 2.16’ above MHHW ~ 10.5’ water levels
e Saltmarsh loss: 52-87%

A 6.6 Feet above 1990 Sea Levels as Ice Sheets melts more rapidly

+ 27 sea level raise every 10 years

9”
+
Sea Level 85 years ago

NARRAGANSET] BAY Jim Boyd and Jim Tobey

Barrington River
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Seagrass
M: SAV Analysis
Narragansett Bay has 513 acres . 2006

29 acres in Greenwich Bay

SAV Persistence
B SAV Loss

2012
Trends:

* Points to recovery of habitat,
but no clear trends

e Between 2006 and 2012,
saw increased acreage

ESTUARY PROGRAM RI Eelgrass Task Force, MassDEP, USEPA
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SaltMarsh ... ...
Status: e sih & Wt ¥ AR GESIES ) e
Narragansett Bay has 3,328 acres R 3 ( e i SR 2y
903 acres in Warren, Palmer, and Barrington ' g ol
Rivers 4 :
R »: 4
Trends: e t’ﬁ ¢
e 1800s-1980s: > 50% Rl and >40% MA marshes u Salt Marsh Habitat
lost Brackish Marsh——fa
 Post-1970s: loss rates slowed to 17-20% ik et \

Jufit

NWI, Save The Bay, NBNERR, CRMC, MassDEP, MassCZM, MassGlIS, RIGIS, MA and RI NRCS,

USEPA, Drexel University, TNC

PG

ESTUARY PROGRAM
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Benthic Habitats

o 90 Status & Trends:

1988-2008: benthic habitat quality improved

* Providence River Estuary: 8/10 stations
changed

e Shallow Embayments: 6/10 stations changed

* Open Bay: 10/18 stations changed

1988-2008: Ampelisa spp. increased > 5-fold
and expanded into the Providence River Estuary

Emily Shumchenia, Marissa Guarinello,
John King co-wrote the peer-reviewed article
on which this report is based

ESTUARY PROGRAM
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Fish Species Communities

Status & Trends:
 Warm water species used to come in pulses, how
coming and staying for longer periods of time

* Lobster population increased through the 1980s then
collapsed

LOBSTER CATCH-PER-UNIT EFFORT
SHOWS THAT

LOBSTER POPULATIONS

Changes ||nked to: PEAKED IN THE 19805 AND
_ ' HAVE DECLINED
* Warming temperatures SINCE THEN.

 Pollution

* Fishing pressures
 Habitat loss

1950 2015

ESTUARY PROGRAM Emily Shumchenia, Eric Schneider, Jason McNamee, Scott Olszewski, Jeremy Collie
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S Dissolved Oxygen (. T
2015: 2009 R
* Hypoxia low for all stations V
* Hypoxia eases with distance north to south .:;’ 1 .
* Current hypoxia levels linked with dry summers, and potentially by BN
linked with nutrient reductions

”
Trends: : ; mm
2001-2015: | T
* North-south gradient holds each year 2015 | &
* Inter-annual variability linked to wet/dry summers (wet summers = Dry

more hypoxia, dry = less)

ESTUARY PROGRAM

Dan Codiga, Warren Prell, Dave Murray, Heather Stoffel ¢ i .-
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Nowagerosd Roy Rhois Iwany

Status: CthI‘Ophyll = w'-”'”m

2015: s
* North-south gradient in chlorophyll concentrations
* Chlorophyll levels were lower than previous years potentially linked F J
with wet/dry years or nutrient reductions |
2005-2015 - Spatial Survey  2001-2015 - Chlorophyll Bloom Index
« Chlorophyll levels decline * Show no trend ""'““

1972-2015 - Grab Samples

. 2015 « e
e Chlorophyll levels decline

Dry

All data
* Inter-annual variability potentially linked to wet/dry summers

Ui Rossin  Dan Codiga, Warren Prell, Dave Murray, Heather Stoffel '~~~ "~
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Water Clarity
Status: _
2014: e A 3 Pont Pan

* Improved along a north-south oV ca
gradient e
* |n winter, clarity similar for all o
stations along the gradient 1ol e
Trends: e
1972-2015: \
 Clarity improved by ~30% in Mid-Narragansett Bay %f“::‘@m
2007-2014:
e Clarity declined until 2012, then improved to 2014 in the Aquidneck
Providence River & Upper Bay psopos

* Potentially linked to summer precipitation levels and
reductions in nutrient pollution

nnnnnn

NARRAGANSETT BAY NBC, URI-GSO, RIDEM, NBNERR
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Stream Invertebrates

7 8 riffle sites are assessed in Narragansett Bay watershed

Status 59 of 78 are excellent or good

How is the habitat?

How is the Biological Community?

Q m;_bri:'ester y
a4 e

Healthy

Slightly
Unhealthy

Moderately
Disturbed

Very y Qe
Disturbed

Excellent 59 sites 18 sites
Good
Fair 1 site
Poor

This can indicate:

Katie DeGoosh &
Robert Nuzzo

ESTUARY PROGRAM

Good Water Quality

Poor Water Quality

L dp) \
Bl River
e ® |

2 Tl ‘B & /<

A ,.m‘g@sbp@a =t

REE 8y

Good

n . .J 2y ‘E"‘u . 5
f : r S\(*\, f &
v e (A
HABITAT CONDITION | 2SR N
FEE VAR, BT
& Excellent Bl TR :
| VIR

Fair
Foor

BIOLOGICAL CONDITION "» w

Healthy " w n ﬂga

. Slightly Unhealthy
Maderately Disturbed
B “ery Disturbed

)
] = y . Narragansett
~ ) SNV N - ~ Pier

Boston

Brbcik}pq [ M

) 0

2 &3

Ny
Taunton River e

N Y
{Taupton, ./

}'1\_\ )

X
|
\ New Bedford
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Freshwater Fish

Fluvial Fish (Native Species) in Narragansett Bay Watershed  ~ "z e g - T G
Ry pEe oy
Status: pagesy Lesce ZTe\ “"‘"":‘ i ! "": '.' .’;. b
« 8 fluvial fish, the maximum fluvial fish richness at a site pch
within the HUC10 and HUC12 ranges from 2 to 6
Pollution .
Temperature : Tolerance S
Warm bl Ehubsuchey Poor FISH SAMPLING LOCATIONS (ALL)
. 533 sampling
sites
¢ FLUVIAL FISH RICHNESS - HUC12
Longnose Dace Tessellated Darter
;
,
Fallfish i | i ' 3
4
BrookTr;ut | G

AR A AN Brenda Rashleigh | b 7
ESTUARY PROGRAM R|DEM, MADFW , 0
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Freshwater Fish

H o S = \ T A B oson
,},H“ o .r./_-;-»\
| L] __'/' = "/ 21 a , \
/ uth box nn - Nog { Jamaic o il

Brook Trout Habitat in Narragansett Bay Watershed

I l.). e 3 L Mesotis St < = Flan
f :

Vet orguan Asnd T

Status:
* 14.5% Potential Habitat By Catchments

& Hophurd on o .
Halvston { , 2 m—d

~
Iate A*

Hortoh

v' Pawtuxet River Basin: 29.3%

. - 0
v Blackstong River Basm. %0.6A % Brook Trout
v' Taunton River Basin: 9.5% Patch Area .. . .. 2.
v' Narragansett Bay Basin: 6.7% COLDWATER STREAMS

BEROOK TROUT HABITAT PATCHES

% BROOK TROUT HABITAT- HUC10

% BKT HABITAT PATCH

Brook Trout

".;!lll allh

=367

Eastern Brook Trout Joint Venture

- 183

NARRAGANSETT 82 i
;‘_f;. UHR;‘ PROGRAM Brenda Rashleigh

Satude
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Water Quality and Aquatic Life

¥

Assessed:

* Estuarine:156 sq. miles
(80% of the Bay)

* Rivers and Streams:
1,345 miles (38% of NHD)

Water Quality Conditions

for Aquatic Life
As Assessed by MADEP and RIDEM

7

Bay Freshwater

c Acceptable 36% 33%

°
Ponds a nd La keS. Impacted by Nutrient Related Pollutants - 36% 12%
390 (34,830 acres) Unknown 20%  40%

Status:

» Acceptable conditions: 56 sq. miles of the Bay, 450 miles of
streams, and 17 ponds

* Impacted by Nutrient Related Pollutants: 57 sq. miles of the Bay,
166 miles of streams, and 48 ponds

* Unknown conditions: 41 sq. miles of the Bay, 506 miles of
streams, and 47 ponds

Major Basins:

* Entire Blackstone River and Upper Estuary are impacted by
Nutrients and Low DO

ESTUARY PROGRAM RIDEM and MADEP
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Status:

* Pawtuxet River Basin
Natural Open Space: 20.8%
Unpreserved: 22.3%

* Taunton River Basin
Natural Open Space: 16.1%
Unpreserved: 17.6%

* Blackstone River Basin
Natural Open Space: 14.6%
Unpreserved: 19.3%

* Narragansett Bay Basin
Natural Open Space: 13.9%
Unpreserved: 11.4%

NARRAGANSETT BAY
ESTUARY PROGRAM

Open Space

Protected Ecological Integrity of
Open Space Unpreserved Lands

High

Natural

|| Agricultural _
| Very High
Developed

Recreational

PROTECTED OPEN SPACE AND
PRESERVATION OPPORTUNITIES IN THE WATERSHED

| 170,000 | 185,000

1 MILLION
\  ACRES

IN THE NARRKAGANSETT BAY
VATERSHED

® Acres of @ Aoes of Y Acres of High Excological Yaue
Proteciond Dpmen Spece Frotocted Natual Lamds lirpresnrendd Lanid

Paul Jordan, Benjamin Smith &
Scott Jackson
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Public Health Indicators
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Status & Trends:
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Swimming at Our Beaches

A ki i i aiids

|«

# Closure Events and Frequency (2004 - 2015)

38 Saltwater Beaches in Narragansett Bay

# Closure events in 2015: 44 at 18 Beaches

Regular Frequency: 25 Beaches

v" Most closures and changes have occurred in the Upper Estuary:

Providence River, Greenwich Bay, Mount Hope Bay

14 have shown slightly decline and 10 slightly increase on
closure events

Irregular Frequency: 11 Beaches

No closures: 1 Beach

NARRAGANSETT BAY Rl Department of Health
ESTUARY PROGRAM

Never Closed

Infrequently Closed

MA Department of Public Health

Public Saltwater Beaches

Trend Number of

| ] 1 ‘) 4
Closures (2015) B}’
f 57 :
3 |
0 i :

@ Increase M
No Change W
Decrease W

)
o § '}
" o (LN R
mecmis UL (
AT o; ‘@& n MM
Ao T

P CALSES
o ’ P ST P
M TR &) s . X
£ Rt S

Y
WA

Sakonatt Point

Pount Judith
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Swimming and Boating

Assessed: Water Quality Conditions ) skl
« Estuarine 156 sq. miles for Swimming and Boating Ve L\
_ ] As Assessed by MADEP and RIDEM A5 4

¢ Rivers and Streams swimming beating Bay Freshwater \»: \{ ¥

1,345 miles Acceptable‘ 84%  20% R 0 G
Impacted by Pathogens 10% 35% . e

Ponds and Lakes ke 5%  40% i Al
390 (34,830 acres) .

Status: '

* Acceptable conditions: 131 sq. miles of the Bay, 291 miles of
streams, and 74 ponds

 Impacted by Pathogens: 15.4 sq. miles of the Bay, 484 miles of
streams, and 7 ponds

* Unknown conditions: 8.0 sq. miles of the Bay, 580 miles of
streams, and 229 ponds

Major Basins:

« Entire Blackstone River is impacted by Pathogens

* Freshwater bodies in the Taunton River Basin have the largest
data gap for these designated uses.

&Y PROGRAM RIDEM and MADEP



PERCENTAGE POINT CHANGE
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63% of the Bay have approved areas for
shellfishing; 13% are approved with some
restrictions; and 24% are closed.

Acreage of “Prohibited” areas for shellfishing are
decreasing while “Conditionally Approved” areas
are increasing.

——&>» Approved #» Conditionally Approved  --@» Prohibited

—&>» Approved
3.0 4.0
3.0
20
5 2.0
10 =
Z 10 .
0.0 > S s
Stee -1.0
-1.0 2o E
Z 20
-2.0 d
& 3.0
E
-3.0 -4.0
1995-2000 2000-2005 2005-2010 2010-2015 1995-2000

STUDY PERIOD

—@ 0@ . .
Shellfishing
Status & Trends
Narragansett Bay Upper Estuary

* Only 6.2% is open without restrictions; 43.7%
is conditionally approved; and 49.5% is
closed for shellfishing.

« ~1,500 acres upgraded to Conditionally
Approved; most notable changes were

bet_ween 2010 and 2015

i8> Conditionally Approved ~-@» Prohibited

MADMF and RIDEM

4
¥

2000-2005 2005-2010 2010-2015
STUDY PERIOD



