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Introduction

Designated as an estuary of national significance by Congress in 1987, Long Island Sound (LIS) is home
of flora and fauna, with over Iltisaruestualyéfyecreationd,i o n
commercial, and socioeconomic value. The Sound is bordered by the states of Connecticut and New Yor
watershed area extending through Massachusetts, New Hampshire, Vermont, Maine, and Quebec that e
16,000 square miles. Nearly nine (9) million people live within the watehsiscoe &@veubjee, tihéh8ound
effects of increased nutrient loading as a result of urbanization and changéadh4and use (Latimer

The term "hypoxia" means low dissolved oxygen (DO) concentrations in the water. Marine organisms net
low concentrations, depending on the duration and the size of the area affected, can have serious conse
ecosystem. As defined by the Long Island Sound Study (LISS), hypoxia exists when DO drops below a c
milligrams per liter (mg/L), although ongoing national research suggests that there may be adverse affect
even above this level. Nutrients, especially nitrogen, fuel the growth of microscopic algae called phytopla
The phytoplankton die and settle to the bottom. Bacteria break down the organic material from the algae
while using up oxygen. Seasonal weather patterns, particularly during the summer months, exacerbate tf
loading. Calm weather patterns limit the mixing of the water column and replenishment of oxygen to the &
resultingandecrease in bottom water DO over the coursHypakie @omditions are mainly confined to the
western Sound.

In resportedhe critical need to document summer hypoxic conditions in Long Island Sound, the Cannectic
Energy and Environmental Protection (CT DEEP) and the Interstate Environmental Commission (IEC) hs
oxygen, as well as other key water quality parameters rele\@gi.tdHigpepiart presents a summary of
datzollected by CT DEEP and IEC during the 2019 hypoxia season.
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Science In the time ofTovid

-Written by CT DEEP Summer Seasonal Staffer Danielle Shubat

The year of 2020 started as any normal year, however in March the state shutihwiiithuthéostiagerise of Cov
shutdown, any nonessential worker had to stay I m{, / -
from home. As one can imagine, this would impa —
one has to be on a boat, interacting with others,
water quality tests in Long Island Sound.

With the shutdown, the April and May Water Quai s
fully cancelled. The June Water Quality cruise wx
ried out, but later on in the month rather than thep
uled first or second week of the month. On top o
of staff allowed to be aboard the boat was severg
the captain of the boat and one other worker was
the vessel. With such a limited amount of people -
the amount of data that could be collected. In the best interest of

time and sample collection, this meant that water samples were collected, stored, and processed in the la
date. In late June, the seasonal workers were able to begin their training in the laboratosgdWéth training, tl
water samples that were collected. To do this, the equipment that is usually used on the lapt was brough
with the appropriate 6+ feet away from each other.

After going through a long process of having to be approved by the state, writing guidelines and rules ens
Covid9 guidelines, the Water Quality cruises were allowed to continue in early July. Folloessg the guidelir
people on the boat, wearing masks at all times, and staying 6+ feet away were only some of the guideline
lowed in order for the cruises to continue.

The summer was spent following these guidelines and figuring out the best ways to carry dut the work wit
team made it work to the best of their abilities. It was hard to wear a mask in direct sunlight on a 90°F day
toughed it out in order to carry out their jobs. We limited the amount of people that would be in the cabin c
meant that people would carry out their duties in shifts and sit outside when they were donieto allow the n

Instead of processing data in the lab and working together to come up with graphs and maps, all data ent
carried out at home. Sometimes this lead to some confusion because of the lack of in person explanation
did not understand a task. But again, it was another thing that the team toughed out andheed to accompli:
ability. For the seasonal workers, time that would have been spent working on learning new things under
ance of Katie or Matt, turned into more webinars, zoom meetings, and online classes.

Everything was going as well as it could and the teams was learning new ways of doing thags that used t
until the months started to get colder and thd @asaSarin@otimlit began to increase. The cold weather mean
the crew would be in the cabin of the boat for most of the Water Quality cruise in order to atay warm. How
cases was worrying and even though the team was small if every person was in the cabin of the boat, it w
Thinking ahead about how the cruises in the colder months would carry out with the uptickin cases, the t
their best interest to cancel the December Water Quality cruise.
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Methods Overview

Since 1991, CT DEEP has conductedranmatevatimequesity monitoring program amémsic&hysico
parameters (temperature, salinity, DO, pH, and water clarity), nutrient samples, and plankton samples ar
from 17 sites on-eoyeat basis. Beginninguimenaidd extending thr&eptemder, an additional survey is

added that samples up to 48 stations every othecheamictd paingeicienrs ¢. 1

IEC has conducted summer season monitoring in the far Western LIS (WLIS, Figure 1, map inset) and th
since 1991. Since 2014, | EC6s monitoringpg progr
it with CT DEE P-0hemigalrdatagfrona 28 statibng Weeldy @lonly with husrienpdaty lsweekl
(Figurg. Beginning in October 2018, IEC expanded its WLIS monitorirrgyandgram to sample year

The Long Island Sound Integrated Coastal Observing System (LISICOS) was established in 2003 as a ct
regional/national ocean observing system. The system was conceptualized as part of a water quality mol
that combined the traditidraseshipoint sampling surveys with cetitiewsampigg stations. LISICOS
continuously monitors in situ water quality parameters and meteorological parameters at up to eight stati
Sound. Sensors are attached to a moored buoy at surface, middle, and bottom depths. Data are transmi
in redime via satellite where they are stored in a database and upielasiéEhto shstens I€ @Sintained

by the Universi@ypohecticut.

CT DEEP and IEC data provide a snapshot of hypoxic conditions during a specific timeframe while the L
continuous measurement of hypoxia at specific buoy locations. Together, these monitoring programs are
characterize the extent and duration of hypoxia across LIS. Both types of data contribute to a better unde
hypoxia in LIS.

Further information on sampling and analytical methods for water quality pararregipre\eash be found in the
DEEIECandISICQuality
Assurance Project Plans.

Di ssolved oxy . » o
22 stations a e T e A
stations are incorporated intc Al \
maps and areal estimates th:
presented in this report. The | ,
stations (A1, A2M, A3, AB, A |-
HC1, HC, B1S, B2, B3M, B4 [*

open water portions of the W | Menitoring Stations £ s =
Narrows . DO d in Long Island Sound oazm 02
embayment stations are not | iR buoys g B

Station Type fon o L

areal eStlmateS # Inactive Station e

&  USICOS Buoy
Summer Station

03

9
Year Round Station Yoe12
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0AT gaom N Western Long Island Sound
$8-405 0 5 10 20 Miles.
Map by: Jessica Bonamusa 1125119 8403
I Envi C s Si Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors.

Figure 1. Hypoxia Monitoring Stations in Long Island Sound
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CT DEEP collects monthly surface and bottom water samples from ten stations (triangles asd ¢8cles, Figu
for phytoplankton community analyses. Stations
phytoplankton population structure and edoftheer si t
phytoplankton material s fr om ZhamgandLihBditpleseare pracessed
and analyzed by researchers with the Marine Sciences Department at the University of Conresatigut. Colle
methods are available in an ERAajigrégedrance PrajeReBldis are detailpdoject resabmitted to CT DEEP
annually. Results from 2019 are not yet available.

CT DEEP also collects monthly composite water samples and conducts oblique plankton to&$drom six sta
zooplankton community analyses. Samples are processed and analyzed by researchers withinehe Marine
University of Connecticut. Collection methods and processing methods areCavalitables smisam EPRAr ajwuiavEsch
Similarly to the phytoplankton surveys, results from the zooplankton @nogys es @edneitsdd darCd DEEP
annually.

Figur2 Location of Plankton Sampling Stations across Long Island Sound
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Quality Assurance

The IEC and CTDEEP have been collecting data from the Sound since 1991. Both IEC and l@fiDEEP prog
quality data. IEC and CTDEEP sample collection and handling pragsutoves] dpe alitlifasd unabPéidoject Pl
(QAPPSs) and nemtboitic standard operating procedures (SOPs, see Methods section for hyperlinks to progr
documents). Shared program goals include Aaintalatapasmof collected information and monitoring the ext
hypoxia within the Sound throughout the summertime (I&eplenbénjdogissasls achievement of the
Comprehensive Conservation and Management Plan (CCMP) for restoring LIS.

Measures of data quality include completeness, representativeness, and comparability.

Due to the pandemic, many surveys were cancelled for both organizations. CT DEEP miss&thG# station Vvis
the CHMAR20, WQAPR20, WQMAY 20, and WQDEC20 surveys and combining the WQJUN and HYJUNZ
completeness rate for 20201l @ne May surveys were cancelled, and some surveyriffialdje limited to
parameters due to laboratory restrictions and closures.

IEC and CT DEEP met their data quality objectives for representativeness and comparabAB&as specified i
Station locations for both programs were chose
representative of ambient condiidds.Rinod the
expansi on o froundE@nitasing itk
of 2018, both programs sample representative | \
conditions. Most sampling and analytical proce
remained unchanged over the course of the mEs=
program. Consistent field and laboratory proce
documented by the appropriate SOPs, help en
and reproducibleQizty Control checks perfor
programsd analytical

calibration verifications (CCV), blanks, duplicat
samples, are used t(
suspect data and to |§
accuracy and precis
the results. Addition@
DEEPO&6s an
laboratory participat
multlab comparison
program that provides data specifically to assess its ability to produce data com|
several other laboratories located in the NeAtieast aedidfig of the United States.
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RESULTS

During the summer of ZIRBPE&DBNducted six surveys between Ju
September 10th while IEC conducted twelve surveys between
15th (Table 1). Hypoxiamsps@oéles from stations in WLIS are
Append# All data are available upon request. Summarnesidy C
sampling ar e awebdiidndduinrearies of IEC e
sampling are awehdiid abl e on t hi

Dissolved Oxygen

For LIS, DO levels below 3.0 mg/L are considered hypoxic, causing mobile animals to leayscaitig eessile at
behaviorally impaired. However, early studies in LIS by CT DEEP Marine Fisheries biologib#efodrel that D
mg/L for sensitive fish species, while more tolerant species are not affected until DO fall®®&2t®9&)0 mg/L (
This study documented a 4% reduction in finfish biomass when EX® Imgls, ard Détnesic8dh oc2@'s at 2.0

mg/L DO, and an 82% reduction in waters with concentrations between 1.0 and 1.9 mg/L. Figfish biomass

avoidance) in waters with DO less than 1.0 mg/L (Simpson et al, 1995, 1996).

Hypoxic conditions were documenté&iTdDERgAfeys (Table Statichs A4, B3, 09, 12, and 26B exhibiting disso

oxygen concentrations below 3.0 mg/L at some point during the course of the season.

Hypoxic conditions were found dur i-waterstaiionsestibiE C
hypoxic conditions at some point over the course of the season.

Timing and Duration

The 2020 hypoxic event lasted &3 ekstysate
beginning on Yalyd7ending on Septéhites
also evident in the continuous data collect
LISICOS Execution R@bm parad to the pre

32 years, 2020 was below the average of !

3).
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Figure 3. Maximum Area and Duration of Hypoxia. Blue bars repre
white triangles represent duration, and the gregedin®ibnte five
average of hypoxidlaegatal area of Long Island Sound is 1,320 mi
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Table 1. CT DEEP and IEC Cruise Summary Information. See Figure 1 for station locations.
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Bold Maximum Extent of Hypoxia
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e
Area estimates

In order to maintain the continuity and comparédititydetaheelpageal estimates are based on ATIO®EEP data ¢
expected that data fr&@180@dll benterpolated using both the CT DEEP and IEC stations at SOmBpBRtEandhe
IEC data are synoptic and provide a snapshot of hypoxic conditions during a specific timet@d@Sosiataa broz
provide a continuous measurement of hypoxia at specific buoy locations over a more detaitetisgpaityof time
between the datasets.

Estimated Maximum Area Between 3.0 and 4.8 mg/L

In 2020, the maximum area of LIS bottom waters between 3.0 and 4.8 mg/L occurred during 22 HYJUL20
July) and was estimated?aE &4 #9020, the area affecteddeytrations between 3.0 andvéraged/6 7 amai
varied from 409 to 730 mi

Estimated Maximum Area Below 3.0 mg/L

The 2020 peak hypoxic event ocched@dur@gisesetween 3 August and 12 August. The ma3irum area wa
square milegS8ompared to the preyieasa82rage (175.83020 was below average in area (Figure 3). The lowest
oxygen concentration (1.77 mg/L) documented by CT DEEP during 2020 occurred on 8/12/2@ &ingtsttion A
dissolved oxygen concentration documented by IEC during 2020 at an open water station wast1.14 mg/L a
Station A4 (AppendiAgciiien RockseBarded its lowest reading, 0.16 mg/L, on 7/30/20.

Estimated Maximum Area Below 2.0 mg/L

Based on CT DEEP data, in 2020, the maximum arekbtikyu2:@ mileveatrage aremmdtintrations less
than 2.0 magalculated fron20991is 47.10Tme IEC documented concentrations below 2.0 mg/L-atteree of the
stations on 20 July, seven ofwragragiations on 28 July, and zero-oftieeistapiens on 6 AugusEI&QRe LI
Execution Rocks buoy, there was 30.77 cumulative days below 2.0 mg/L.

Estimated Maximum Area Below 1.0 mg/L

THE FREQL’ENCY OF HYPOXIA IN LONG ISLAND SOUND BQWOM WATEFS
B A S

CT DEEP documented no stations with a DO concentrati
IEC documented no concentrations below 1 mg/L-\abtery ||
stations. The LISICOS Execution Rocks buoy (Station A4
minimum DO of 0.16 mg/L and 15.03 cumulative days of |
than 1.0 mg/Lovell average area #ftant@62020 is 10.82 .

= 217 1994-2020

The greatest area with DO below 1 mg/L (62 square mile | .’a
summer of 2003. e e
-0 [ ]s0-60
B 020 |eo-
Frequency —od—
Figure 4 shows the frequency of hypoxia occurrence for ¢ =

-2019 period. The percent of WLIS stations that experience hypoxmr_condltl ns
continues to be between 90 and 100% (Figure 4). However, station

seem to be showing impiowvementh e 19908 s t h 868% Sound B,ottom é{Vﬁt%fS wer e hy,
of the time, while over the past four years they were h@pékiofdhby rheut 10
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WATER
T E M P E RATU R Progression of Stratification across Long Island Sound in 2020

Deltat T = difference between surface water temperature and bottom water temperature

Water temperature plays a r

in the timing and severity of ~ ® . = - =
summer hypoxia events. We ~ *| . P, et
temperature differences in tl o ervosmaromens | |wd™ e, MU A { ‘X*-m

Western Sound during the s [E [E c2 E
months are particularly influ
contributing to the difference
dissolved oxygen content b

surface and bottom waters. 8 *
stratification in the water col 4 7—*’.\. — ‘_m

creates a barrier between tr 0wt B e e e B O el
surface and bottom waters,
this barrier, the pycnocline (
the change in density with d

its greatest), that prevents n
between the layers.
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April, May, and December cruises were cancelled due to COVID.

Figure 5. Progression of stratification across Long Island Sour
In 2020, stratification began to set up in Jurveh@igyieltd)T= surface water temperature minus bottom water te

Delta Tdés (the difference between surface and b
water temperature) peaked at most stations in late July. Destratification (fall &wmpyetr) THega02oound late
maximum surface temperature was 26.19°C recorded on AlgustihDramd stidac2Gemperature was 13.96°C
at Station H2 recorded on Fdhei@23203naximum bottom temperature was 24.02°C recorded an August 26
The minimum bottom temperature was 3.86°C at Station 15 recorded on February 11.

Yearly Average Temperature of 4 Stations Across Long Island Sound

—&— Bonom Average Temperature
—8l— Surface Average Temperature

Both surface and bottc 1991-2020 CT DEEP Data

water temperatures in A4 D3
appear to be increasin ]
surface and bottom 16
temperatures from fou 141
DEEPO6s 17

monitoring stations are
plotted in Figure 6.

12 1

101

181

Temperature (°C)

Additional information 16
available oriLtB& webs 1]

2020 temperature date
available by station in

Appendik A

1991 1996 2001 2008 2012 2013 1931 1998 2001 2008 2013 2019

Year

Figure 6. Yearly Average Water Temperatures of Long Island Sound.
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Water Clarity

Water clarity, a measure of how much light penetrates the water column, is an important indicator of the he
beds, and thus, the ecosystem as a whole (see page 16). In Long Island Sound, water clarigy improves as
eastern portion of the Sound is a wide and deep channel with considerable influx from the Atlantic Ocean,
Sound is more narrow and shallow, and its surrounding land is densely populated and developed. This res
exchange of waters on the western end and also increases the concentrations of pollutants in the water th:

clarity. The graphs below (Figure 7) highlight this water clarity gradiemistraRia28fdtierw@slaraar

Whitestone Bridge) had an average Secchi disk depth of 1.7 meters for both the summer and for the year.
average Secchi disk depths gradually increase, reaching a summer average of 3.9 meters and a yearly avi

at the eastennst axial station (M3 near Fishers

Island).
4.5

Using average Secchi disk depths, the 40

Sound Report Card developed by Save

3.5

utilizes the following water clarity depth £°°
to 0gradedé each st§jz

receive an F (<60%), averages 1.8 to <

receive a D-1600), averages 1.95 to <2.! §1.0
receive a G&0%), averages 2.12 to <2.: Bos
receive a B-§800), and averages >2.281 °°
receive an A190%).

According to that criteria, Stations A1, A~™""
A5, B3 and D3 get an F; Stations F3 rec
Station 12 receives a B, and Stations H4 0
A for the summer of 2020 (Figure 7a). :
Some improvements are seen when usi T__E’z.s
year data (Figure 7b), as Stations A4, A §z.o
go from an F to a D, and Stations F3 go gfu.s
an A. 51.0

©
o

Individual station data from 2020 are av:
Appendix G

2020 Average Summer Water Clarity in Long Island Sound

--CT DEEP and IEC Data

A5 B3

West to East

2020 Average Water Clarity in Long Island Soun@T
DEEP and IEC Data

Al A2M A3 A4 A5 B3 D3 F3

Station o
West to East

Figure 7. Average water clarity across Long Island Sound i

a) Summer and bjoviedr
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Chlorophl

Thepring phytoplanktoetursin Long Island Sound between February and April. Historically high leve
chlorophalin the Western Sound during this time have been linked to summarg6z0hyiposiaricanditions
bloom occurred in Marchundhlorophgldata collected by CT DEEP in 2020 also show blooms in June a
IEC began collecting year round data in October 2018. The maximum chl a concentration measured a
23.1 ug/L at Station A4 on March 5.

Western Sound data collected by IEC between January and February 2020 and CT DEEP data collec
November 2020 are avaifgisednData from additional stations and years are available upon request.

Nutrients

DEEP has collected monthlgtautoemtl 7 stations year round since 1991. IEQvbeglymabtientiigtiai

in the summer of 2014 at 11 of their 22 stations. Semgdlssavedoafared carbon (DOC), dissolved
inorganic phosphorus (DIP), dissolved silica (SiO2), and nitrate + nitrite (NOXx), particulate silica, partic
particulate nitrogen, ammonia, particulate phosphorus, orthophosphate, and total suspended solids . L
parameters from all 17 of DEEPs stations and 11 IEC stations are available upon request. The Westet
also equipped with near surface (~3 meters deep) SUNA v2 Nitrate and Cycle Phosphate sensors. T
CLIS Buoys are also equipped with near surface SUNA Nitrate sensors.
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pH

In Long Island Sound, eutrophication can contribute to coastal acidification (Wallace elgal., 2014). Exc
and phytoplankton growth. As the phytoplankton die and dgcayratassed. didwede(EBe has the same
effect on pH as carbon dioxide from atmospheric deposAiopeiMiEC B\Npdéedjeased guidelines

for measuring changes in pH and carbonate chemistry in eastern coastal waters in 2018 (Pimenta anc
four parameters are needed to describe the seawater p@mariptet@igeassure of carbon dioxide), DIC
(dissolved inorganic carbon), alkalinity, and pH, along with temperature and salinity measurements. As
IEC only collect one of the four needeghba@atatéram 2019 are available upon request.

In 2018, the LISICOS Western Sound buoy was equipped with near bottom pH (SeaBird Hydrocat) an
sensors. The sensors were installed at a depth of ~21 meters. The Central LIS Buoy is also equipped
and pH sensors. UCONN is still performing internal QA/QC on the data. However, preliminary data sht
decreased pH and increased pCO2 concentrations over the summer months. The sensors are current
reconditioned by the manufacturer and will be reinstalled as soon as possible.

Researchers from UCONN began collecting dateRa MaRrZ02&fecthe

_ Piggybacking on CT DEEP cruises, the study aims to quantify components
respiration process by examining key paramegarscimeaitinglegradation
rates, nutrients, DO, pCO2, pH, total alkalinity, and temperature. The projec
Pt o |l ast two years. Due to COVID
accompany DEEP staff aboard the R/V Dempsey in 2020. However, DEEP
to run the instrumentation to collect the continuous data and collect grab sal
which were then processed by UCONN. Preliminary data from 2019 were
danObemand session of the Restore /
SeptemBérOctober 2020.

As part of thetional Coastal Condition 20@TDEfRrand EPA C. y
collected surface Total Alkalinity samples from 23 LIS proper ¢
embayment stations.
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Avg Temperature Departure (°F)
June - August 2020

Discussion
Weather

Th&lortheast Regional Climate Center (NRCC) at Cornell University
disseminating climate data and information for 12 states, including N
The beginning of June started cold; Hartford reported the coldest Ju, ‘
Temperatures rebounded and the second half of June had above nc
90degree heat wave the weekedidlof BfEgipitation was below averac / -
Long Island S@omhecticut saw its hottest July on record. Hartford s& / .
number of days of at least 90°F ever recorded. On July 27 Hartford, »__

of 98°F, breaking its past record for hottest day in July. The past rec S5 5 41 35

1964. Connecticut saw lower than average amounts of rain this month. Riguas Alm282¢enidortheast Average Summ
driest July on record, with the driest being in 1986, Water levels in resem@,rr@mgﬁm@gggpatrture in °F. From NRCC
and Greenwich were close to the levels they were during the 2016 (feevabt Tha deanaht in tha
Northeast Continued through August. The percentage of area in ex| ' lune . August 2030 -
moderate drought in New England increased. The"Nottesastiuars tio
record. Tropical Storm Isaias produced extreme rainfall, tornados, a
across the Northeast on August 4. The Northeast droughts continue
intensified during this month. Much of New England experienced a \
to September reachingBabduglier than average in most parts. Bridge
experienced fte/avmest start of September on record®(Betptetitber 1 |
Connecticut ended the summer by having the driest summer in Har

CCMP Goals o

The Long Island Sound Study (LISS) updated the Comprehensw
Management Plan (CCMP) for LIS in 2016 CUReGi$dimeifgumove W,
quality by reducing contaminant and nutrient loads to the Sound. To @idieyd 2heqpoaisrtheast Total Summer
LISS identified ecosystem targets and indi¢tpfoosieglatedden loading, Precipitation in Inches. From NRCC.
and water clarity

Hypoxia
1 The maximum area of hypoxia in the bottom waters of LIS (shall]) meas2@8b/T btlecdveeatiesrtopre
increase attainment of water quality standards for dissolved oxygen by 20p6aarimaag aearaye/wes
of the zone.

Meeting the ecosystem target for maximum area of hypoxidhe ahSgidDduhseliie. for maximum area of hyp
is 208 square miles. Th@220ear running average is 94 sqaayera)iiEkié is a 55% reduction frenMbé pre
baseline. Howfaviier work is needed to achieve water quality standards and meet the CCMP goal. Consider
to year still exists and the extent is influenced by weather.

While outside the scope of this report, it would be beneficial to examine each station for r@isaittiment of water
respect to the 3.0 mg/L threshold, as well as the 4.8 mg/L threshold. This would be a betteri@atsuia of the
attainment. Additionally, it would be useful to examine the ddtaiomgif DEPsatieadhistation anithe xeatan
column profiles at each station.
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Nitrogen Loading

Another goal of the CCMP relates to point source n
loading from waste water treatment plants (WWTPs
LIS 2000 Dissolved Oxygen TMDL specifies the pri
pollutant contributing to hypoxia in LIS is nitrogen. -
major source of nitrogen to LIS are WWTPs, combi
sewer overflows, nonpoint sources including stormy
and atmospheric deposition.

The TMDL requires a 58.5% reduction in nitrogen e
LIS via point source discharges (i.e., WWTPSs).

Figure 13. Graph of WWTP Nitrogen Discharge versus Hypoxiditsagewastewater treatment facility nitrogen loa
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=
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the recommended 2000 Dissolved Oxygen Tota
Maximum Daily Load allocation level by 2017 al
maintain the loading cap. Have all practices anc
measures installed to attain the allocations for
stormwater and nonpoint source inputs from the
watershed by 2025.

Figure 13 illustrates the downward movement in hy
area as well as a downward trend in nitrogen disch:
from both NY and CT WWTPs. Connecticut began !
nitrogen reductions in WWTP dischard€$ in 1998. T
Nitrogen Trading ptoegamin 2002, and the New Yor

Figure 14. Graph of Monthly Median Surface Dissolved |norr‘§£%9ceﬁi{%‘b“e%“0”5 began in 2010.
Concentrations from Western Long Island Sound

0.4
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o o
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N Trading Starts NY N Reductions
i i

! ! Detection Limit
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Date

In 2018 the cold, wetter than normal weather decre
efficiency of nitrogen removal of the treatment syste
resulting in an increase in loads to LIS for the first i
since 2011. However, the 2018 loading to LIS was
million pounds less than the early 1990s baseline.

Dissolved Inorganic Nitrogen (nitrate + nitrite + amr
is the most bioavailable form of nitrogen used by pf
plankton. Figures 14 and 15 illustrate the manthly n
concentration of Dissolved Inorganic Nitrogen meas
from the surface and bottom waters of western LIS
DEEP stations. The general tendency of the data &
downward direction.

Figure 15. Graph of Monthly Median Surface Dissolved Inorganic Nitrogen
Concentrations from Western Long Island Sound
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|
Water Clarity

1 /mprove water clarity by 2035 to support healthy eelgrass communities and attainment of the eelgr

Water clarity is a measure of how much light penetrates through the water column of Long Isdré Sound ar
waters for the growth of eelgrassZdsetgeasmisia, rooted, underwater grass that provides habitat and protecti
fish and invertebrates and food for many migratory birds. Healthy eelgrass beds also trap settignent and rec
storms, improving water quality and protecting coastal Bedgsagsin &argjolsland Sound is currently limited to
embayments in the far eastern Sound, having disappeared from ivost of itsehesttyiasangé.ong Island Sounc

® BY INDICATOR | Water Clarity found in <4 m of water, except where water quality is excep
good (i .e. seagrass beds ne

e @ @ @ @ seagrass in the Eastern Sound is used as the standard by v
ter clarity is judged throughout the Sound, including areas w

B e el e - not currently support seagrass

® BYREGION|

— The CCMP target utilizes 2015 data as the baseline and thr
—Ke values developed as padraf theind Sound Refwrt Cayd
=Sy track progress (Figugeneéially, eelgrass beds need about 22
e Sl of the light at the surface to reach the plant; at 3.65 m of tot
depth, this equates to a Secchi depth of ~2.4 m. At 1.1 m of
depth (almost too shallow for eelgrass), this equatesitoa S
depth of ~0.7 m. These two endpoints were used to develoy
Figure 16. Image from the Long Island Sound Repoyishat! @gnSecchi depth to a score, where <0.7 m gets a (
station data for the water clarity indicator. Image Shg‘ﬂ.sﬁﬁjde??@'mﬂ%al average Secchi disk depths greater th
2.28 meters are considered
very good and receive an A,
(90100%) while depths less
than 1.8 meters are consid-
ered very poor (an F, <60%).

21 km

o

Average Water Clarity From Select Stations Across LIS

3.5

7228 Wery Goad) Generally, with the exception

11,80 Very Paor) of stations in the Western

Narrows, water clarity across

LIS is good (Figure 17). Water

clarity in the Western Sound

is especially impacted by

o0 suspended sediments,

sEten PR CPIY PROPLT PRI PROPIY PECPIY organic matter, and plankton
£° £ s & & in the water calumn

Secchi Depth (m)

Reference Lines are LIS Repovt Card Thresholds, CT DEEP Data Only
Figure 17. Year round averages of water clarity data from select stations across LIS.
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AppendidR020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, and Salinity Data by -
DEEP WQJUNZ20 and IEC Run #1
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AppendidR2020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, and Salinity Datal by -
DEEP WQJULZ20, IEC Run #2, and IEC Run #3

Dissolved Oxygen in Long Island Sound Bottom Waters
6-8 July 2020

ew London
o

New Haven

New York

Connecticut Namelk

Dissolved Oxygen Severity of impact

. - 0.0-0.99 Severe
- 1.0-1.99 Moderately severe
Kilometers B 2.0-2.99 Moderate
0 5 10 20 30 40 L 130-349 Marginal
: 3
[ 4

5-479 Interim management goal
.8+ Excellent - Supportive of marine life
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Appendid2020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, and Salinity Data by -
DEEP HYJUL20, IEC Run #4, and IEC Run #5

Dissolved Oxygen in Long Island Sound Bottom Waters
20-22 July 2020

New Haven

HYJUL20
Dissolved Oxygen Severity of impact

.0-0.99 Severe

LI

- 1.0-1.99 Moderately severe

£ 20-2.99 Moderate

[ 1 30-349 Marginal

[ 35-479 Interim management goal

[ 48+ Excellent - Supportive of marine life
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AppendixdR020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, Salinity and pH Data h
DEEP WQAUG20, IEC Run #6, AND IEC Run #

Dissolved Oxygen in Long Island Sound Bottom Waters
3 August; 10-12 August 2020

; London
New Haven i
W<¢ E ' gl b* }",

New York
Connecticut

Norwalk

WQAUG20
Dissolved Oxygen Severity of impact

- 0.0-0.99 Severe

= 1.0-1.99 Moderately severe

B 20.2.90 Moderate

L] 30-349 Marginal

[ 35-479 Interim management goal

[ 48+ Excellent - Supportive of marine life
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AppendixdE020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, and Salinity Datal by -
DEEP HYAUGZ20, IEC Run #8, and IEC Run #9

Dissolved Oxygen in Long Island Sound Bottom Waters
25 and 26 August, 1 September 2020

London

N New Haven \ i
<% f WG
s £E % },"
New York
Connecticut

Norwalk

HYAUG20
Dissolved Oxygen Severity of impact

- 0.0-0.99 Severe

- 1.0-1.99 Moderately severe

B 20-2.99 Moderate

L] 30-3.49 Marginal

[ 35-4.79 Interim management goal

[ 48+ Excellent - Supportive of marine life
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AppendixXB020 DEEP and IEC Summer
Dissolved Oxygen, Temperature, and Salinity Datal by -
DEEP WQSEPZ20, IEC Run #10, IEC Run #11, and IE
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