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Kristin Schreiber, Data Curriculum Specialist

Kristin Schreiber is the Data Curriculum Specialist at
the Billion Oyster Project. Kristin works with teachers
throughout New York City, providing professional
learning opportunities and developing harbor-related
data analysis curriculum. She has a M.S in Marine
Biology from Northeastern University and a B.S. from
the University of Texas at Austin. Prior to graduate
school, she was a middle school science teacher for a
number of years in both Texas and Massachusetts.




What is the Billion Oyster Project?

Billion Oyster Project (BOP) is an
ecosystem restoration and public
education project aimed at restoring a
sustainable oyster population and re-
igniting a passion and appreciation for
New York Harbor by engaging New
Yorkers directly in the work of restoring
one billion oysters to the estuary by 2035.




Our Mission

To restore oyster reefs to New York Harbor through public education
initiatives

Our Vision

A future in which New York Harbor is the center of a rich, diverse,
and abundant estuary.

The communities that surround this complex ecosystem have
helped construct it, and in return benefit from it, with endless
opportunities for work, education, and recreation.
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Life Cycle of a BOP Oyster
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So far we have... OYSTER

NYC Students
Engaged

Live Oysters Pounds Of Shells
Restored Collected




Where are the restoration
projects?
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What is Community Science at BOP?

Community science is public participation and collaboration
in scientific research initiatives to increase scientific
knowledge.

Through community science, people share and contribute
to data monitoring and collection programs.

We use ‘community scientist’ because we don’t want to
exclude anyone. Everyone, citizen or not, can participate in
community science.
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Who participates in community science at BOP? JHL

K-12 classrooms NYC Community BOP Ambassadors
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How do Community Scientists partner with BOP? H

e Stewardship of Oyster Research Stations (ORS)
e Monitoring Field Stations
e Citizen's Water Quality Testing (CWQT)

e Wild Oyster Surveys
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Reasons people steward ORS

ORS as an educational tool
Community science data adds
value to BOP & other harbor
organizations

Students of NYC & future

generations
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Oyster Research Station
(0138

All ORS participants monitor cages
& upload data twice (2x) per year

Parameters include one or more of the
following:

(@)

(@)
(@)
(@)

Mortality count
Oyster measurements
Water quality
Associated species
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Oyster Measurement Protocol

The purpose of this pratocol is to track oyster mortality and growth over time.

Check Your Supplies!

[Jbucket & line [ calipers [ pen or pencil
[]handheld counter [] serub brush [ scissors

[ silicone mat or tub [ data sheet

Preparation

1) After completing the ORS retrieval steps, dump out all the oysters onto the silicone mat or into the
tub. For first time installations, cut the net bags open and lay the clumps or set shells on a pile or
piles next to the empty ORS; once they are counted and measured they can be placed in the cage.

If the oysters are especially muddy or covered with sessile organisms, feel free to clean the oysters
by dunking them in a bucket of harbor water and/or cleaning them with the scrub brush. Be careful
not to damage the live oysters.

Identify the size of oysters you have (see below] and choose the ate data coll

detailed in the next section.

STERS GREATER THAN OR
EQUAL TO 15mm

QYSTERS LESS THAN 15mm
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Oyst easurements Data Sheet

Metadata

School/Organization Name:
(if applicable)

School Grade (if applicable):

Name(s) of Team Members:

Name of Site or Waterbody:

Oyster Research Station Tag #:

Date of data collection:

Time of data collection:

Notes or other observations:

Ex: It's raining, there is trash in the
water, most oysters are >15mm
and some are <15mm, etc.

Please select the data collection method used.
Q Standard
Q Short-on-Time

What type of oysters do you see in your ORS?
Q Oysters less than 15mm
Q Opysters greater than or equal to 15mm

Total Number of oysters less than 15mm
Total Number of oysters greater than or equal to 15mm

Measurements (ONLY for oysters greater than or equal to 15mm)

MEASUREMENT (mm) MEASUREMENT (mm) MEASUREMENT (mm)
11
12.
13.
14.
15.
16.
17.
18.
19.
20.

of of N of 0| & w| v =
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Data download

Protocol Measurement Data Download

Narrow down the data set (optional) Q

Add AND Filter

Show search results for:

O Per-site summary @ Per-oyster details

Update Table

Prepared search criteria: oysterStationld>=0

Data for individual oysters
Applied search criteria: oysterStationld>=0

Visit Date Visit Time Oyster Station Visit Id Oyster Station Tag Name Protocol Oyster Measure...
2021-04-10 17:30:00 38
2021-04-10 17:30:00 38
2021-04-10 17:30:00 38
2021-04-10 17:30:00 38
2021-04-10 17:30:00 38
2021-04-10 17:30:00 38

2021-04-10 17:30:00 38

Site Name

Riverside Park Pier |

Riverside Park Pier |

Riverside Park Pier |

Riverside Park Pier |

Riverside Park Pier |

Riverside Park Pier |

Riverside Park Pier |

Waterbody Name
Hudson River
Hudson River
Hudson River
Hudson River
Hudson River
Hudson River

Hudson River

Oyster Size |
10 p
62
55
96
72

53

62
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Oyster Reef Monitorings
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Field Stations

A Billion Oyster Project Field Station is
a community reef or waterfront site
targeted for long-term restoration
where the community can work
alongside BOP to promote:

o Public access

o Educational programming

o 0Ongoing stewardship




Reef Monitoring ~2x/year




Wild Oyster Surveys
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Wild Oyster Surveys

Why? To help us choose great sites for future
oyster restoration. The presence of wild
oysters is a key indicator of habitat suitability -
please help find these sites and study how
oysters are doing there!

How will survey data be used?

We will create an interactive map to show
where oysters are growing (without human
intervention) in NY Harbor.




Wild Oyster Surveys
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Wild Oyster Surveys

Wild Oyster Survey

Site:

Tide station:

Date:

Low tide time:

Low tide height (ft):

Transect 1

Transect 2

Transect Iength

Substrate type(s)

Observer Initials

Recorder Initials

Start Time

End Time

height (mm) | _live/dead

height (mm) | _live/dead

so efforts can

BILLION

0YSTER

PROJECT







Water Quality Monitoring

e Billion Oyster Project partners with the
Citizen’s Water Quality Testing Program, a
9-year-old volunteer program founded by
recreational boaters.

This summer volunteers tested at 40 sites
every Thursday for 20 weeks from May-
October.

Tests reveal fecal indicator bacteria, the
same indicator the NYC Department of
Health tests for at public bathing beaches.
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Combined Sewer Overflow (CSO) OYSTER

Dry Weather

Seb
agefromemE .,
Commercial, ane 1oosilG Dam Outfall pi
- 3nd industrjs sOurces %u'tif\.'aellrplpe - to tlverp a

An estimated 27 billion gallons of combined sewage and stormwater are discharged into
NY Harbor every year (on the NY side; NJ contributes a similar amount).




BILLION

Water Quality Testing Sites OYSTER

& other volunteers who want (P giesc 78 0 St w

Paterson New Rochelle
)
Hackensack

e Sites are chosen by boaters R Z/ZSEl /N Rdggmd Q
Yo ers

Rockaway (7

to know the water quality at

4 / y Clifton

their local launch site or Ra"jm'ph ’ o /

227 J Montclair

access point e N
Blue icons = active testing : f;}.’*'" i
/ summit. P

S iteS f “B'as'klngfﬂidge / ‘/ i
[ i . e izabet
Red icons = testing labs “ @ Ly

Warren!  ;Plainfield

Yellow icons = sites that o / %”;,j e

: . o Plalnf eld £ STATEN ISLAND
were inactive in 2020 due to  SEEE-L SRS

the pandemic Nef'-w, @*ﬂb

/ Pars ppany Troy @

Brunswick




BILLION

The Testing Process OYSTER
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Results - The Big Picture OYSTER

2020 Citizens Water Green: <35 MPN—acceptable ] Green: <35
Qua“ty Testing Program Yellow: 35-104 MPN--unacceptable if levels persist Yellow: 35-104 MPN—unacceptable if levels persist

9/25/2020 9/11/2020 9/4/2020

9/26/2020 9/12/2020 9/5/2020

[Central Park rainfall (source: 9/27/2020 X 9/13/2020 9/6/2020
a 9/28/2020 X 9/14/2020 9/7/2020
9/29/2020 9/15/2020 9/8/2020

9/30/2020 9/16/2020 9/9/2020

10/1/2020 9/17/2020 9/10/2020

10/1/2020 9/17/2020 9/10/2020
8:48 AM 8:40 AM 2:23 AM

Most Probable
Most Probable Most Probable Number (MPN) of Most Probable
Number (MPN) of Number (MPN) of Enterococcus Number (MPN) of
Enterococcus Enterococcus colonies per 100 Enterococcus
Sample Time colonies per 100 m| Sample Time colonies per 100 ml Sample Time ml Sample Time colonies per 100 ml

Hudson River, West 172nd Street 10:15 AM 75 9:40 AM 52 9:45 AM 41
Hudson River, West 145th Street 920 art [ ST 10:10 AM 85 9:15 AM| 10
Hudson River, Pier 96 10:12 AM ! 10:36 AM 20 10:02 A [
Hudson River, Pier 84 10:26 AM | | 10:48 A [T : | 20
Hudson River, Pier 66 10:35 AM 52 (lab split) 11:00 AM <10 :
Hudson River, Gansevoort Peninsula 8:56 AM | o:31 av [
Hudson River, Pier 40 9:04 AM ] 9:38 AM <10
Hudson River, Pier 26 8:45 AM | 9:46 AM <10

9:19 AM 9:12 AM |

9:17 AM 9:12 AM

12:45 PM 1:35 PM |

Flushing Bay, World's Fair Marina Pier 1 east 10:05 AM 10:33 AM 10:05 AM
Flushing Bay, World's Fair Marina boat ramp 9:55 AM 10:20 AM 10:11 AM
Flushing Creek 9:40 AM 10:26 AM 10:25 AM
East River, Hallets Cove 12:08 PM 10:53 AM 12:23PM
East River, Anable Basin 12:21 PM 11:08 AM 12:30 PM
East River, Gantry State Park 11:30 AM 11:20 AM 10 11:30 AM
Newtown Creek, Second Street kayak launch 11:42 AM 11:30 AM 11:20 AM




Who uses the collected data?
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Monitoring Reports DYSTER
New York City Oyster

M Monltohngﬁ Tit. i

a_ai nh’v
Grant 41931

Developing a Self-Sustaining
Oyster Population in
Jamaica Bay, New York City

Final Report and Project Deliverables
October 2020

BILLION
0YSTER|  TheNature @
PROJECT Conservancy




Data Analysis Curriculum

Lesson 4: Make and test your predictions

Grade: 6-12 Class Periods: 4-6  Setting: classroom
Subject Area(s): science, data, math

Summary: Students work through their data analysis, troubleshooting and making adjustments
along the way.

Outline:
In this lesson, students...
1. predict answers to their data analysis question(s).
2. test their predictions, taking notes and making adjustments along the way.
3. troubleshoot during Help Sessions, held regularly throughout the analysis process.

Description
Students begin to analyze the data based on their question of interest. They keep track of
adjustments, challenges, questions, and ideas they have along the way.

Objectives
« Make directional hypotheses that specify what happens to a variable when another
variable is changed.

Apply mathematical and statistical techniques and concepts to scientific questions, using
digital tools.

Analyze data using tools, technologies, and/or models in order to make scientific claims.

Bar graph of Oyster length
using information from
calipers on Manhattan and
the Bronx ORS sites.

Each bar graph represents
the average size of the
oysters in all of the sites in
the bronx and all of the sites
in Manhattan

Oyster Length in mm

@ Manhattan [l Bronx

Average Oyster Size
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Annual Student Symposium

Data Analysis: Compa

INTRODUCTION
The Mew York/ New Jersey harbor has been
the cleanest in the last century. Ths is
thanks 10 the restoration of oysters in the
last two decades. Oysters provide
numerous environmental benefits Our
WBLOPIC ks the progression of the oyster
Shell height 3t the same location from 2
different time periods. We compared data
from two locations that measured the
height of oystens
We used the provided dats from the Billon
Oyster Project When the school collected
the data they were foliowng Billion Oyster
Prosect protocol. The measurements were
from the bill to the umbo
Oysters provide numerous benefits for
ecosystems and especially the NY harbor.
This topic is rekevant and important
because the progress of the oysters
growng will show us  we are getting
clover 10 adding more oysters to the
population

CURRENT RESEARCH

We compared the data of oyster size
form different testing sites. Specifically,
the aysters from the site at East 111
Street collected by Central Park East i
School. The data collection followed the
Billion Oyster Project protocol using the
Methods of Measurements: BOP
Protocol. We used the data provided by
the Billion Oyster Project to compare the
data. Oyster sizes were compared from
10/19/2019 and 10/18/2017. Two
formulae were used to find the median
3nd average between the sires of the
oysters. from each year. The main
takeaways are the growth of the oysters
and that they grew significantly.

St bemtn o Opaaers Comcroc ot E et 11130 81 0518 14

|-

St bmngrtn of Oysimes Colectd of Eout 198 ¢ 101817

RESULTS: ANALYSIS AND IMPLICATIONS
First we had to choose which data set we wanted 1o use for the location
wa chose. We chose the data sets that were a year apant because they
had a big enough difference. Then we made the graphs and averages
on google sheets.
The data analysis can show us the progress of the oysters. We can see
the growth over time and then from there you can decide what that
means.
The data shows how the oysters are developing

RESULTS:

The average shell height for 10/19/16 is 42.12mm
The average shell height for 10/18/17 is 65.27 mm
The mean shell height for 10/19/16 is 44 mm

The means shell height for 10/18/17 is 62

rison of Oyster Shell Height

Course Frank McCourt High school 145 W 84th St, New York, NY 10024

Advisor's Name: Ms.Miklos

FUTURE DIRECTIONS
As the oysiers continue to develop we
can later bring in the factor of what
they are actually doing to the water.
We could then see how effective they
are at cleaning the water as they get

adding the factor of their age.

overall size to other locations o ours.

REFERENCES

Corservency. New Yors. NY. USA




1st Annual Scy-posium OYSTER

Mongiello, M.G'., Kanarian, M., Crafa, R.?, Michelson, A.V.!
g =
Science Department, SUNY Maritime College BisHicleTiilar
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How to become a community scientist TI3TER




bop.nyc/volunteer

Become an Ambassador
For a long-term volunteering commitment, consider

super-sta

operations and are trained for hands-on field work

SIGN UP TO VOLUNTEER

Contribute as a Community Scientist Plan A Corporate Volunteer Day

Receive your own Oyster Research Station —an 8 x 8 x re NY Harbor as a team, while admiring
18 inch home for oysters in New York Harb and ws from Governors Island. Your day includes
help us to monitor oyster health and water quality. Or, training, a tour of the Harbor School hatchery, and

join us at a Community Reef near yo
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Kristin Schreiber

Data Curriculum Specialist
kschreiber@nyharbor.org




Visit bop.nyc to learn about our community scientist trainings, STEM
curriculum, volunteer opportunities and BOP membership




