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Day Trippers Spatial Surveys
2007 Stations

Frovidence

Poirts Surveyed By - ) _ s‘patial DO
* Brown - SUnveys assoclated withi the

« NBEP
s STB/USDA CHRP project.

= Dipln

These surveys target neap tide
intervals during the summer.
months (June-September) to
provide snapshots of water
column properties (T,S,
density, DO, chlorophyll, and

| turbidity).
Sample profiles at more than
= eyt gt ! 70 stations using Sea-Bird SBE
o . . A 19 Plus SEACAT at High
Greenwich “jy . . S o resolution (sample rate= 0.25

sec/m)

Three boats and three

Instruments are used for these
surveys.
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1. Providence River, Upper
Bay, Upper East & West
Passages experience hypoxia
0-7 events annually. Events
are not always bay wide.
Individual event durations
range from 1-10 days.

= 2. Greenwich Bay is
experiencing more variability

- (intensity & duration)
Experiencing hypoxia during
low risk years.

* (Codiga, D., 2008)
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NorithEridERce Bottom Oxyoen: Levels: 2001-2006
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BUlleCkAREAGH & North Prudence: 20017-2008

Dissolved Oxygen at Bullock Reach Bottom: 2007-2008

Dissaived Oxygen at North Prudence Batton 2007-2008
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Dissolved Oxygen (mg/L)
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piReiREypoxia throtgh Day Tripper Sunveyss
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SpaualEXERPeiREYpoXIa through Day: Tripper Sunveys:
ZOPENEoLtesy of Dave Murray, Brown UmVeErsity)

* DO% vs Chlorophyll August 2008
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Temperature (C)
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Summary of lew DO threughouit the Upper Bay: using
Hypoxia event Einder Method oni lemporal Data

1. Hypoxia has been documented primarily in the Upper Bay,
from the Seekonk River to Quonset Pt in the West Passage,
and to Poppasquash Point in the East Passage. Greenwich
Bay experiences severe and highly variable seasonal
hypoxia.

2. Late spring/early summer river flows strongly jafluence
stratification‘intensity throughout Upper Bay:

3. Inter-annual variability in hypoxia is-linked to inter-annual
variability in flow and temperature. High flow and/or warm
years produce longer durations during hypoxic events.



Total Flows from 6 Major River Sources and Seasonal Air Temperature for Narragansett Bay

Total River Flow (meters®/day)
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Qunulative Hypoxic Bvents (Days)

Qunulative Hypoxic Brents (Days)

Duration of Hypoxic Events at the Bullock Reach Station (B4)
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fieenwichyBay Annual-Hypoxia T —

Duration of Hypoxic Events at the Greenwich Bay Station (F5)
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EreenwichinsayApIsselved Oxyaen Data: 2004-2006

Surface Bottom —
Dissolved Oxygen at Greenwich Bay Marina Surface: 2004-2006

Dissolved Oxygen at Greenwich Bay Marina Bottom: 2004-2006
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Dissolved Oxygen at Greenwich Bay Marina Surface: 2007-2008 Dissolved Oxygen at Greenwich Bay Marina Bottom: 2007-2008
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Disselved @xy/gen Criteria For Rhede Island
Watersiwithra Pychecline (Bettom \Waters)

Waters with a DO concentration above an instantaneous value of 4.8 mg/I
shall be considered protective of Aquatic Life Uses. When instantaneous DO
values fall below 4.8 mg/I, the waters shall not be:

1. Less than 2.9 mg/I for more than 24 consecutive hours during
the recruitment season; nor

2. Less than 1.4 mg/l for more than 1 hour more than twice during
the recruitment season; nor

3. Shall they exceed the cumulative DO exposure presented in Table

3.A.



AllciabIESNUmISEr: of Daysiwithout Exceeding, a 5%

REGICTIoN N Seasonal Larvall Recruitment: s

Table 3.A.

o Saltwater DO Cntenia For Waters Below the Seasonal Pyvcenocline
24 Hour (Daily) DO | Daily Percent Larval | ‘.oWable Number of Days
E c frati Mortality Without E.x;:ﬂf:dﬂ]ﬂ as%
Reduction 1n Seasonal
(me/L) (%) Larval Recrutment

4.6 496 42
4.5 6.05 30
4.4 7.36 24
43 5.93 20
4.2 10.79 18
4.1 12.98 16

4 15.55 14
39 18.51 12
3.8 21.88 10
37 25.69 9
36 29 89 a8
3.5 3447 7
34 39.36 &
33 44 46 5
32 49.69 4
3.1 54.92 3

3 £50.05 2
29 64 97 1




RMDOCS ofiwwssew

SPiuvere toolldeveloped by EPA and applied to
HOOE! J ,Iand State Water Quality Criteria

RUIE s,r=. JE time-series data against the criteria &
Jflr* L |és cumulative exceedence.

"_ri,-éif-‘ taws for larval protection derived from the EPA
_—,-__‘:_nx:rlterla for dissolved oxygen for saltwwater

_ e \/iolations of the criteria are not to occur more
than once every 3 years.



anslating the RIDOCS |¢ . . &
o Impairment |-~ - "
Stings for Oxygen in | &
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Station Name

Upper Bay:
Phillipsdale

| Bullock Reach

Conimicut Pt
North Prudence
West Passage:
Greenwich Bay
Mt. View
Quonset Pt
GSO Dock
East Passage:
Popposquash Pt
Mt. Hope Bay
T-Wharf

-Blanks indicate no data available for analysis

e

agansett Ba

2001 2002 2003 2004

491 29.6 286 6.0
18.2
19.4 148 391 1.7

57.5 59.7
0.3

0.0 0.0 0.0
2.6

0.0

'$‘ Fixed Monitoring Station

303d (Hypoxia) :
//7] 303d (Hypoxia) New 2008 ||

399 75
23.4 111
16.8 5.3

60.2 27.3
396 6.8
151 0.0 17
00 00 00

245 232 253 | P
92 47 49
19 00

-Non-Bold indicates data missing during critical period

Date:

Drawn by:




QUONSERRE Bottom: DO, data: 2006-2008

Dissolved Oxygen at Quonset Pt Bottom: 2006-2008
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oleJ/ I Jzarl vvaza Sremainvisted

— Hrov;r eNce RIVer, Upper Bay, & GreenW|ch Bay

BAsportion| of the Upper West & East Passages was added to
e JO* d) list based on temporal & spatial datasets

ree WICh Bay

' hjaerrencmg high variability in duration & intensity
Hypoxic annually, independent of river flow
’Upgrades to WWTF on-line in 2006

_:-‘, —— Increased monitoring based on hydrodynamics of the bay in
= = 2008

_:"'_"Z.':--"

==
_.—‘E'-‘-'

g
= -

— e —

® \West Passage
— Area ofi concern: Mt. View to Quonset Point

— Management Strategies for Providence River & Greenwich
Bay effect this area
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