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Introduction

The mitigation requirement (New York State Department of Environmental Conser{2EQ)
Permit ID 39903:00043/00012to establish shell/hard bottom oyster habitahe Hudson
Riverwas implemented during the summer of 2Eight hundred and eighty omeef balls and
422 gabions were deployeger an area of approximatedix acres at three locations in the
vicinity of the Governor Mario M. Cuomo BridgAs part of the substrate placement phase of
the project, water quality monitoring was condudietiveen June and November 2018 to
characterize environmental conditions durtihg first oyster spat settlement evenipdst
construction monitoring effort wadsodeveloped to help determine the effectiveness of the
oyster habitat restoration prognand consistedf two major components, namely: monitoring
oyster settling, survad, and growth on artificial substrates at the three locations, and monitoring
water quality at those locatioriBhe oyster habitat restoratiggostconstruction monitoring plan
which outlined the methadogy to be employetbr thetwo year postonstructbn monitoring
program (2019 and 202@)as preparednJune 19, 2017amended on March 25, 2QEhdwas
approvedby DEC Thesubstrate and water qualityonitoringrepresentghe final element of the
oyster habitat restoration effort that falls under #sponsibility of the Thruway Authority (The
Authority).

This consolidatedeport presents both elements of the monitoring program completed in 2019.
Attachment A is the substrate monitoring repattich focusedon obtainingdensiy and size
distribution data fromoysterscollecedin October 2019and represents two years of spat

settling Attachment Awas prepared through a collaboration of the Hudson River Foundation,
the Billion Oyster Project and the University of New Hampshiteachment B is thevater

guality monitoring report, whichresentsvater quality dataollectedfrom April-November,

2019, and was prepared by AKRF, IAcsecondnore comprehensive final report will be
prepared after theecondmonitoring season is completed in the fall, 2020.



ATTACHMENT A: 2019 OYSTER SUBSTRATE MONITORING REPORT
The Governor Mario M. Cuomo/New NY Bridge Project at Tappan Zee
Oyster Habitat Restoration Studyi Oyster Monitoring
February 5, 2020

Submitted to: Fred JacobsAKRF, Inc.
Submitted by: Jim Lodgé, Ray GrizzIé, Krystin Ward, Katie Moshet, Liz
Burmestet

Introduction and Background

The Hudson River Foundation (HRRhe University of New Hampshire (UNH&and

Billion Oyster Project (BOP)have partnered to conduct monitoring of the oyster
mitigation projectresulting from construction of the new Governor Mario M. Cuomo

Bridge. The monitoring project is being conduatedleer the direction of AKRF, Incand

the New York State Thruway Authority (NYSTAMitigation was accomplished by
constructing new oyster reef habitat at three sites (Fign&)involving two treatment
types(=substrate types)l) metal gabion cages containing recycled oyster shells, and 2)
ReefBal | s -b@fymibmail | 6 st yl e Jestoraon siteencdmpassehan Gl o v
area of 0.07 acre and consists of 54 reef balls and 36 gaBitm4.encompasses an area

of 3.35 acres and consists of 414 Reef Balls and 193 galib@® encompassen area

of 2.57 acres and consists of 413 reef balls in 15 clusters and 193 gabions in 11 clusters

I nstall ation of the substrates, which reprc¢
in July 2018(Fig. 1). Therefore, it was expected that two yeksses of oysters
(recruitment in 2018 and 2019) would be represented in the data from the initial sampling

in the fall of 2019.

RS

& t@.-ql; =

Fig. 1. Deployment of Reef Balls and gabions in July 2018.

The three sites were chosen basegreniousstudesthat characterized the occurrence at

all three sites of live oysters at densities comparable to other areas in the northeastern US
and were among the sites recommended for further sAlIRF 2016a, b)As described

in the NYSDEC approved Oyster bitat Restoration PosEonstruction Monitoring Plan,
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Revised 35-19, the primary objective of thenonitoring projectis to quantify oyster
recruitment, density, growth, and survivallae threestudysitesby annual samplingn
the fall of 2019 and 2020. The present repbetscribes the results diie fall 2019
monitoring It should be noted that only descriptive statistics are presdraezin.
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Fig. 2. Locations of the three oysteef mitigation sites.



Monitoring Methods

The primary objective of the monitoring study is to quantify oyster recruitment, density,
growth, and survival at the three study sites by annual sampling in the fall of 2019 and
2020. The present report descalibe results of the fall 2019 monitoringlonitoring

was conducted in conformance with the Oyster Habitat Restoration Post Construction
Monitoring Plan, dated 325-19.

Sampling occurredn six dayver twoperiods(September 30, 201:90ctober 2, 2019
and October 29 October 30). SideScan Sonar and GPS were used to locate the
substrates selected for monitoring. After locating the substrates SCIVBA dttackd
harnesses anlthes to the reef balls and gabioasabling the substrates to be removed
from the wateusing the vesséd A-frame and winchin total 37 reef balls and 20 gabions
were monitored from the three sitd$ (reef balls and 8 gabions from Site 1, 17 reef balls
and 8 gabions from Site 8 andekf balls and 4 gabions from SiteAfter monitoring,

the reef balls and gabions were placed at a new location within the restoration site.

Oyster Size and Density:

Standard sampling methods for oysters were used following the general recommendations
in Baggett et al. (2014), and as used in previous studies in the region (Grizzle et al. 2013;
Lodge et al. 2015). After the test substrates were removed from the water, the number and
size (shell height measured with calipers or ruler to nearest 1 mm) oidunaliviive

oysters were determined following the detailed methods below for each substrate type
should be noted that only descriptive statistics are presented herein.

Reef Balls:If the number of oysters and oyster spat for the entire reeivbalk3, all

oysters and oyster spat were counted and measured. If the number of oysters and oyster
spat for the entire reef ball was >50, individual live oysters in four replicate .(20m

cm x 20 cm) quadrats placed randomly at multiple locations on tHebadlewere
measured. Two quadrat samples from one side and two samples from the opposite side of
the reef balls were sampled. A random number generator was used to determine the
positions of the quadrats.

Gabions:A section of the wire mesh from the topisthe gabion cages in two areas was
opened using wire cutters and two 0.04 (20 cm x 20 cm) quadrats were placed
haphazardly. A photograph was taken of the quadrat, and after photographing shell/cultch
was excavated from the upper 2 cm (approximateshéls depth). All oysters were
counted on the excavated cultch material and shell height (to nearest 1 mm) from all live
oysters was measured.

Nonoyster EpibenthosAlthough oysters are the focus of the project, other species will
colonize the restormin substrates.Thus, it is expected that diverse epibenthic
communities (including oysters) will develop over tinlEhe nonoyster taxa \ere
characterized using quantitative Aphotogr a
of each 0.04 rhquadrat smple on both types of substrates, as described above. The
methods described in Berman et al. (1992), Stachowitsch et al. (2002) and Grizzle et al.
(2016) werefollowed. The photos ereprocessed in the laboratory, identifying each taxon



to the lowest levepractical (species where possible) and measuhi@gercent cover in

the overall quadrat. This procqa®vides data on the number of taxa present (taxonomic
richness) and relative abundance (percent cover). In order to ensure correct identification
in the photo quadrats, representative specimens of eachwexeremoved in the field,
placed in isopropyl alcohol and returned to the laboratory for identification using standard
taxonomic keys (Weiss 199Bollack 1998)At the time of this report, the ptas are still

being analyzed and will be described in the 2020 final report.

Results

Both substrate types were heavily colonized by oysters and other epibenthic fauna at all
three sites, but there also were substantial differences in the communitieal Visu
inspection of the photographs of substrates typical of each site clearly show a range of
oyster sizes and densities, with Site 0 having the largest oysters and highest densities on
both substrates (Fig. 3). Sites 1 and 8 had communities that werdlsaéia areal
coverage) dominated by barnacles and mussels but both also had substantial densities of
oysters, though of smaller size classes than at Site 0.

There were marked differences in oyster density and mean size among the sites and
substrate types. When substrate types were combined, mean oyster density and size were
both greater at Site 0 compared to Sites 1 and 8 (Fig. 4). Although these datafiety r
differences in environmental conditions among the three sites, water quality data were not
available for review at the time of the preparation of this section of the report (the
relationship of the observed differences among sites to water gaadityriefly discussed

in Attachment B). The site differences in these two metrics also reflect differences in
recruitment and perhaps growth, and are discussed further below.
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Fig. 3. Photos of typical substrates retrieved from the three mitigation sites during October 2019
sampling.
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Fig. 4. Mean (£1SE) oyster densities (left) and live oyster shell height (right) by site when data
from both substrate types (gabions aneéff&alls) were combined.

Although both substrates supported substantial oyster populations at all three sites, the by
substrate comparisons of oyster metrics indicated similar means for oyster size but much
greater densities on the gabions than the BRak$ (Fig. 5). It should be noted, however,

that the two substrates, differ substantially in the potential surface area available for larval
settlement, and the present study represents one of the only studies involviijjeshell
gabions. Further assement of differences in physical characteristics of the two substrates
and their effectiveness for reef development will be provided in the 2020 final report.
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Fig. 5. Mean (£1SE) oyster densities (left) and oyster shell height (right) by subgbeatehen
data from all three sites were combined.

When the oyster metrics were examined in more detail, differences in how the two
substrates performed at the three sites also were indicated. Gabions at all three sites had
much higher densities of oyssehan Reef Balls (Fig. 6; see above brief discussion). Mean
oyster size, however, had no consistent trend. The error bars suggest that the Reef Balls
may have resulted in larger oysters at Site 0, but not at Sites 1 and 8.
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Fig. 6. Mean (£1SE) oyst densities (left) and oyster shell height (right) by site and by substrate.

Finally, assessment of live oyster size distributions at the three sites provided insight into
the causes for differences evident in the photographs (Fig. 3) and metriessdy éind
size (Figs. 46).
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Fall 2019 Oyster Size-Frequency on Reef Balls at Site 8
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Fig. 7. Sizefrequency distributions by site and substrate type for fall 2019 oyster data.

The overall sizdrequency patterns were quite similar when comparing the two substrates
on a siteby-site basis (Fig7), suggesting that the Reef Balls and gabions provide similar
potential for oyster recruitment and early reef development. In contrast, there were
substantial differences in the oyster population size structure among the three sites. Site 0
was dominatedly large (probably in their'?year; size peaks at 50 mm on Reef Balls and

40 mm on gabions) oysters, with very few oysters in smaller size classes. This indicates
poor recruitment in 2019, or at least poor survival of recruits through October when the
sanples were takergite 1showed strong peaks at 10 to 15 mm and 40 to 50 mm on both
substrates indicating strong recruitment in both 2018 and 2019. Data from Site 8 indicated
strong 2019 recruitment, but poor 2018 recruitment or high mortality for ther@Oists.

This was almost the reverse of the pattern at Site 0. As already noted, there may be
differences among the three sites in water quality parameters that could explain these
differences in oyster metrics, but no water quality data were availatile &me of the
preparation of this section of the repdfowever, Attachment B (see next section of
report) discusses the relationship of these site differences to water quality and concludes
that there were no substantial site differences in sabniBO in 2018 or 2019 that would
explain any of the observed patterns in oyster recruitment and suivgiermorethe
temperaturgatterns recorded aetsonot believed to beesponsible for the differences
observedn this area of the Hudson River.

In sum, the oyster metrics overall indicate substantial oyster reef development at all three
mitigation sites but also strong amesitge differences. Such differences, however, should
not be surprising because oyster reefs typically show wide varidhilityyear to year in

most population metrics. Differences between the two substrate-typdsmuch denser
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oysterpopulation on gabions compared to Reef Balld the same trend as the pilot
study (Lodge et al. 2017). This trend will be assessed furitiee 2020 final report.
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ATTACHMENT B: 2019 W ATER QUALITY MONITORING REPORT

The Governor Mario M. Cuomo/New NY Bridge Project at Tappan Zee
Oyster Habitat Restoration Studyi Oyster Monitoring
January 29, 2020

This section of the 2019 Monitoring Report presents the results of measurements of conductivity
(converted to salinity), dissolved oxygen (DO), and temperature associatddendlof the four

tiered oyster research and restoration pleatwas developa by theNew York State Thruway
Authority (the Authority), New York State Department of Environmental Conservation
(NYSDEC) and other members of the Oyster Work Group (OWB)Yhe Governor Mario M.
CuomoBridge ProjectThe 2019 water quality monitorindfert was performed as described in

the Post Construction Monitoring Plan (originally prepared-@8-67 and revised on35-2019)

and collected temperature, salinity, and dissolved oxygen (DO) monitoring data following
deployment of oyster shell gabiosisd reef balls at the three sites that were selected for restoration
by the OWG and NYSDEC under Tier 4. The primary objective for the collectisaliofty, DO,

and temperaturdatacollected at these three sites (Sites O [i.e., the Glove], 1, &iguBe 1) is

to providesome additionatontext in which to interpret thresults of the Tier 4 oyster density and
growth rate monitoring that is being conducted by the Hudson River Foundation because salinity
and DO are potential factors limiting oysterghis section of the Hudson River.

STUDY DESIGN AND SAMPLING FREQUENCY

The study design and sampling frequency during 2019 was similar to the previous year with the
exception that the monitoring period began much earlier than in 2018 (April 2 vs. June 28). Two
conductivity loggers and two DO loggers were deployed at eadiedhtee study sites, in the

same approximate locations as in 2018. The DO loggers also record temperature. These locations
were originally selected to be as close to the restoration areas as possible to be representative of
the conditions experienced bglonizing oysters without directly interfering with the reef balls

and gabions.

The same model of Onset HOBO conductivity loggers and PME DO loggers used from 2016
2018 were used in 2019, but some older units that were not functioning properly welishreturb

or replaced by the manufacturers prior to the start of the season. All of the conductivity and DO
loggers used in 2019 were factory calibrated prior to deployment. As in all past years, the loggers
were suspended by buoys approximately 2 feet dfi@fiver bottom and programmed to record

at 18minute intervals. They were deployed on April 2, 2019 and subsequently retrieved on a
monthly basis to downloaded data until their removal from the river at the end of the season on
November 19, 2019. Upond@aretrieval event, the sensors and the main body of the loggers were
cleaned to remove fouling. The conductivity loggers were also calibrated by taking a reading while
submerged in a standard solution (5,p80cm at 25 C). These readings were then ugsethe
HOBOware Pro software to adjust the raw conductivity measurements from each sampling period.

RESULTS AND DISCUSSION

Following deployment on April 2, the conductivity and DO loggers were retrieved and
downloaded on April 30, May 28, June 27, July BQgust 27, September 24, October 22, and
November 19During some download events, one or more loggers could not be found, but were
later retrieved during a subsequent download event. Some units had memory capacities that filled
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downloads, or otherwiseifad due to launch properly after a download, had batteries that died
between downloads, or otherwise failed due to excessive fouling or other factors during the season,
resulting in incomplete time series of data at some logger locations. However, sutiermes

were less frequent than in past seasons and most locations had complete or nearly complete time
series of data. The most complete time series for salinity, DO, and temperature fooeatthin

each site are shown Wppendices A, B and C regectively. Outliers were omitted from the

figures inthe appendiceand the summary statistics tables below.
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Figure 1. Locations of Sites 0 (Glove), 1, and 8 for Tier 4 water quality monitoring.
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SALINITY

Overall,saliniiesobserved across the three sites ranged from a minimum of 0.1 to a maximum of
20.2 PSU(Table 1). Mean salinity wasomparableamong siteswith the highest and lowest
means differing by only 1.1 PSU. As in 2018, salinity averaged the highest at Siteuf|ikeit

that year, Site 0 averaged higher salinity levels than Site 8. Frequency distributions also show
salinity to behigh onthe mosbccasions at Sitefbllowed by Site 0 and then SiteBor example,

salinity was below 5 PSW@6% of the time at Sit&8, 70% of the time at Site 0, and orh@% of

the time at Site 1Salinity was 10 PSU or greater orllyl% of the time at Site,®.4% of the time

at Site 0, and 1.9% of the time at Site 1.

All three sites had lower mean salinity levels in 2019 than 2@&8n salinity was 26% lower at

Site 0, 36% lower at Site 1, and 37% lower at Site 8 in 2019 than in the previous year. This is
likely due to the different date ranges sampled during the two years. Sampling in 2019 began in
the early spring, 3 months earligan in 2018 (April 2, 2019 vs. June 28, 2018), when salinity
levels in the river tend to be lower than they are later into the spring and summer. All other factors
remained largely constant between 2018 and 2019, including the sampling locations and
as®ciated water depth, the equipment used, and the download and maintenance frequency.

Table 1
Summary Statistics of Salinity Levels (PSU) at Sites 0, 1, and 8,
April 27 November 19, 2019

10th 90th

Site Minimum Maximum Mean Percentile Percentile
0 0.1 15.7 3.7 0.2 7.9
1 0.1 20.2 4.4 0.2 8.5
8 0.1 15.4 3.3 0.2 6.7

Temporal trends in salinity were comparable among sites. Salinity declined sharply following
deployment in early April and remained low until early May. Salinity levels were again low from
mid- to lateMay, and then steadily rose and remained relativgly for most of the remainder of

the season. A brief decline occurred at all three sites in early November, but then salinity rose
again until the end of the monitoring period on November 19. There was a strong degree of
correlation between the replicatecétions within each site, with both locations showing highly
similar temporal trends for each site. All locations within all three sites showed a prolonged period
of nearzero salinity from the middle to the end of April, and again during the second Madfyo

and the first half of November. These events do not appear to be due to fouling of the instruments
because the subsequent increases in salinity do not correspond with monthly retrieval and
downloads, when the sensors on the instruments are scrubaey fouling. The simultaneous
observance of these low salinity periods at each location within each site indicates that the data
are accurate and not an artifact of fouling or other equipment malfunEtiequency distributions

show that salinity wasdiween 0 and 1 PSRP%, 18%, and 2% of the time at Sites 0, 1, and 8
respectively
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DISSOLVED OXYGEN

The time series of DO from eatdationis illustrated inAppendix B and the mean, minimum,

and maximum values are reportedlable 2. DO levels meased across the three sites ranged
from a minimum of 0.01 mg/L to a maximum of 13.76 mg/L. Site 8 had the highest mean followed
by Site 1 and then Site 0, but the highest and lowest means differed by only 0.6 mg/L. Compared
to 2018, DO averaged 21% higheSée 0, 28% higher at Site 8, and 7% lower at Site 1. The start

of the sampling period in early spring in 2019 versus thesuidmer beginning of the 2018
sampling period would be expected to result in higher mean DO levels among all sites in 2019
becausef the negative relationship between DO and water temperature, so it is not clear why DO
averaged higher at Sites 0 and 8 which would be expected, but not at Site 1.

DO generallyfollowed similar temporaltrends at each sitdluctuating from neaezero to
approximately 10 mg/L over the course of the season. Overall, DO declined from the start of the
season in early April until the end of July, rose sharply for the first half of August, declined again
before increasing into September, and then graduatyirued to increase until the end of the
sampling period in late NovembeXgpendix B). However, the sharp increases in DO at each site

at the end of July and end of August (see scatter pl&ppendix B) coincide with the July 30

and August 27 downloaglvents, when the instruments were cleaned to remove fouling. The low
DO levels measured in the weeks that preceded these two download events were clearly caused
by fouling of the instruments6é sensorBene. and
For example, the final DO measurement at Site 1, Location 1 before retrieval of the instrument on
July 30 was 0.3 mg/L, and the first measurement of that instrument after being cleaned and
returned to the river less than an hour later was 7.3 mgAimiar issue occurred in 2018, clearly
affecting the DO measurements between-Algust and the end of September of that year.
Notwithstanding artificially low DO readings caused by fouling during these two time periods in
2019, DO infrequently fell bele 3 mg/L, and not for prolonged periods of tinkrequency
distributions show that over the course of saplingperiod DO wasmeasured at € mg/L

24% of the time at Site 0, 22% of the time at Site 1, and 18% of the time at(8fpehdix B).

This is considerably less frequent than what was observed in the previous year when DO was
measured at < 3 mg/L 37% of the time at Site 0, 34% of the time at Site 1, and 27% of the time at
Site 8. The difference, however, is likely to be largely dued@#rlier start of the sampling period

in 2019, which covered the months of early spring when colder water temperatures favor higher
levels of DO.

Table 2
Summary Statistics of Dissolved Oxygen Levels (mg/L) at Sites 0, 1, and
8, April 27 November 19, 2019

10th 90th

Site Minimum Maximum Mean Percentile Percentile
0 0.1 12.2 6.0 1.3 9.4
1 0.1 13.8 6.4 0.6 10.3
8 0.0 13.7 6.6 1.1 10.2
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TEMPERATURE

The time series dfemperature readingsom eachlocationareillustrated inAppendix C and
summarystatisticsare reportedn Table 3. Temperatures across the three sites during the
monitoring period ranged from a low of 20 to a high of 29.6C. The three sites had highly
similar mean temperatures over the course of the monitoring period, differing by o?f®y Ttie

three sites also had highly similar maximum temperatures between 29.3 af@.29i6imum
temperatures, however, we consideydblver at Sites 1 and 8 than at SiteT@l§le 3). This is

likely due to the deeper depth of Site 0, where the bottom of the water column is less influenced
by winter air temperatures than it is at the shallower sites. All sites showed the same temporal
patern with temperatures increasing from between 5 af@ &0the start of the monitoring period

in early April, peaking between 25 and 30 in late July/early August, and then steadily
decreasing towards single digits at the end of the monitoring pariatt NovemberAppendix

Q).

Table 3
Summary Statistics of Temperature (°C) at Sites 0, 1, and 8, April 21
November 19, 2019

10th 90th

Site Minimum Maximum Mean Percentile Percentile
0 6.1 29.3 21.2 13.5 27.0
1 2.2 29.3 20.4 11.2 27.1
8 2.0 29.6 20.0 11.7 27.3

ASSOCIATIONS WITBUBSTRATBVONITORINGRESULTS

Postrestoration monitoring of oysteecruitmentand survivalon the reef balls and gabions that
was conducted in the fall of 2019 by the Hudson River Foundation found marked differences
among sites. BrieflySite 0had mostly secongear oysters, with few oysters of smaller size
classes, indicating strong surviwaloysters from 2018 to 2019, but low recruitment in 2019. Site

8 showed the opposite pattern, with low recruitment in 2018 or low survival of 2018 recruits into
2019, and low recruitment in 2019. Site 1 had strong recruitment in both years and high
survivability of 2018 recruits into 2019.

There were no substantial site differences in salinity or DO in 2018 or 2019 that would explain
any of the observed patterns in oyster recruitment and survival, and temperature is not believed to
be a factor limitingoysters inthis area of the Hudson RiveSite 0 had the lowest salinitf the

three sitesn 2018,and yet had strongecruitment and survivaf those oystersto 2019.Site 0

had the lowest average Dddthe three sitem 2019andthe most frequent oaarences of DO <

3 mg/L, coinciding witHow recruitment that yeakHowever, it did not appear that DO was ever
chronically low for extended periods of time relative to the other sites to explain the poor
recruitment in 201Site 8 had the lowest salinigvels but highest DO levels of any site in 2019
coinciding withmoderateecruitment that year but poor survival of the 204&uits There were

no unique patterns isalinity or DO at Site 8 in 2018 differentiate it from the other siteSite 1

has thus far performed the best of the three sitegh strong recruitment in 2018 high
survivability of thoseoysters intd2019, andtrongrecruitment of new oysters in 201Site 1had
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the highest mean salinitf the three site 2018 and 2019, the lowest frequency of low salinity
events(< 5 PSU, and the greatest frequency of high salinity evéats0 PSU. However, these
figures are relative and at no site did it ever appear that salinity was chronically low to an extent
that would be expected to affect recruitment or survd@llevels werenoderateat Site lin both
yearsrelativeto the other siteswhich also does not explain the strong recruitment and survival of
oysters thereln sum, variation in salinity and DO anmsites was minimal in 2018 and 2019,

and is therefore unlikely to explain any of the irdée differences in oyster recruitment and
survival that have been observed thus far.

NEXT STEPS

Salinity, DO, and temperature levels will continue to be monitored at the Tier 4 restoration sites
in 2020, from April through November. The Tier 4 restoration substrates (reef balls and gabions)
at each site are scheduled to be monitored again for @gttlsment and growth by the Hudson
River Foundation in October 2020. All DO and conductivity loggers that were used in 2019 will
be sent to their respective manufacturers for calibration and servicing prior to deployment for the
2020 season to ensure dgtaality. A final report for the 2020 oyster pasinstruction water
guality monitoring program is expected to be submitted in the first quarter of 2021.
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APPENDIX A

SALINITY FIGURES
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Figure A-1. Temporal trends in salinity at locations 1 (left) and 2 (right) atSite 0 (Glove)
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Figure A-3. Temporal trends in salinity at locations 1 (left) and 2 (right) atSite 1.
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Figure A-4. Salinity frequency distribution at Site 1 (locations 1 and 2 combined).
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Figure A-5. Temporal trends in salinity at locations 1 (left) and 2 (right) atSite 8.
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