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TAMPA BAY WATERSHED

TAMPA BAY PROPER: 400 SOUARE MILES

TAMPA BAY WATERSHED: 2.200 SOUARE MILES
AVERAGE DEPTH: 11 FEET
MAXIMUM DEPTH: 43 FEET (MAIN SHIPPING CHANMEL)

SALINITY RANGE: >20-35 PPT IN BAY PROPER: <1-25 PPT
IN TIDAL TRIBUTARIES

POPULATION IN WATERSHED: 2.7 MILLION (2010 CENSUS)

MAJOR TRIBUTARIES: HILLSBOROUGH, ALAFIA. LITTLE
MANATEE AND MANATEE RIVERS

Land Use in the Watershed

"“I"'"u' Agriculiure:
17% i

Urban Develppmeat:
n%

Gulf of Maxico

PINELLAS COUNTY

St. Petersburg

PASCO COUNTY

HILLSBOROUGH COUNTY

Hilisborough
Bay -

MANATEE COUNTY

POLK COUNTY

HARDEE COUNTY

Tampa Bay Estuary Program Study Ares,



QF TavDy RETITONF

BAY, 1950-2016.
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Why Open
Science?

Va

\_,
Scientist: My 500 page report Manager: This 500 page report does
will answer all your questions! not answer any of my questions!

Courtesy of the Integration and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/symbols/).



OPEN SCIENCE
OVERVIEW

BB Open data
= Open process

&= Open products

Open Knowledge International,
http://opendefinition.org/,
https://creativecommons.orqg




MY AHA Share data and
MOMENT! analytical tools
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EXISTING
BARRIERS

-

Scientific products

L L£ LKL

Communication barriers
Irreproducible results
Information loss
Inaccessible data
Opaque workflows

Image courtesy M. Beck,
TBEP

-

Management needs



BRIDGING THE
DIFFERENCES

Y W N

Scientific products Management needs

Open Science can bridge the research-management divide!

Image courtesy M. Beck,
TBEP



TBEP and its
partners can:

Automated reporting of
CCMP indicators

* Made available through TBEP
website — keeping entire
workflow transparent and
accessible

* Lower barriers to inclusion to
make better science in less
time

The open science cake

The public I I I I I
Managers
community

Image courtesy M. Beck,
TBEP



KEY INDICATOR -
SEAGRASS » Habitat and economic value

« Straightforward indicator for public,
managers, and researchers

» Science-based numeric goals &
targets

 Long-term monitoring

» Adaptive management — Ongoing
assessment & adjustment




Setting Seagrass Restoration Goals — ca. 1950
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Approximately
40,400 acres,
however...
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ESTUARY PROGRAM

PARTHERSHIP FOR A HEALTHY BAY
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Setting Seagrass Go

Adjusted From
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Seagrass Goal:
Preserve 25,000
acres (1999

coverage), while
Reduce . restoring 13,000
Nitrogen more acres = 38,000
acres (15,385 ha)

NITROGEN MANAGEMENT PARADIGM

Reduce F_
Chloro- | mm
phyll

'J"I BEI 1y
TAMPA BAY

ESTUARY PROGRAM

PARTHERSHIP FOR A HEALTHY BAY



What can TBEP do
with open science?

Tampa Bay Estuary Program
Technical Report #04-00

S —

Estuary 'I}?ogmm

DEVELOPING AND ESTABLISHING A
PROCESS TO TRACK THE STATUS OF
CHLOROPHYLL-a CONCENTRATIONS

AND LIGHT ATTENUATION TO SUPPORT
SEAGRASS GOALS IN TAMPA BAY

FINAL REPORTS

December 1999 and October 2000

Tampa Bay National Estuary Prog

6\ =~ Technical Publication #06-96

National Estuary Program

ESTIMATING CRITICAL EXTERNAL
NITROGEN LOADS FOR
THE TAMPA BAY ESTUARY:
AN EMPIRICALLY BASED APPROACH
TO SETTING MANAGEMENT TARGETS

FINAL REPORT

NOVEMBER 1996




WATER QUALITY
ASSESSMENT
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* Rely on long-term ambient
water quality stations sampled
by EPCHC

* 45 fixed stations have been
monitored since 1974

* Annual averages developed
from chlorophyll-a & secchi disk
depth measurements



A Public - Private Partnership g ._rf

Public Partners: o CF Industries

Tampa Bay Nitrogen Management Consortium
. . . \ e Pasco County 3 ‘IE;(:E;cIan: Products, Inc.
* Formed in 1998, now includes 40+ public/private partners : Sty
. o City of St. Petersburg o Alafiia Preserve, LLC
 Members include TBEP government and regulatory agency :E:tzyzismis‘” - omion ool
. . . . « City of Bradenton Investments, LLC
participants, local phosphate companies, agricultural interests ;gggg;g;g;and

and electric utilities g
¢ City of Plant City

« Mid-1990s, collectively accepted responsibility for meeting ! Sy erer

e USEPA

nitrogen load reduction goals ! Foacs

e FDOH
e FDOT

» Consortium members may choose to implement any

e TBRPC

combination of projects to maintain loads to Tampa Bay at . Tomea b Aoty

e EPC of HiII_sborough County
1992-1994 levels Private Partners:

* Eastern Terminals

¢ Mosaic

e CSX Transportation

e Florida Power & Light



Site Specific Thresholds for Chlorophyll a
* Hillsborough Bay: 15.0 ug/L -

« Old Tampa Bay: 9.3 ug/L

* Middle Tampa Bay: 8.5 ug/L
* Lower Tampa Bay: 5.1 ug/L

Nitrogen Management Goal:
“Hold the line” on nitrogen loading at 1992-1994 average level. To compensate for
expected increase in load with population growth, reduce or preclude an additional
17 tons per year.




Reducing TN Loads to Tampa Bay

10

—l— Total Load (All Sources)

\ mmmm Fertilizer Handling Loss
mmm Atmospheric Deposition

mmm Point Sources

\ ——= Nonpoint Sources
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Total nitrogen load tc Tampa Bay (kg x 105)

Worst case: (~1976) 1985-1989 1990-1999 2000-2011
Time period



Positive
Trend

No
0

CHLOROPHYLL SEAGRASS ACREAGE
CONCENTRATION DECISION TREE

DECISION TREE



MANAGEMENT ACTION
CATEGORIES

Decision matrix identifying appropriate categories of
management actions in response to various outcomes of

the monitoring and assessment of
chlorophyll-a and light attenuation data.

CHLOROPHYLL|  LIGHT ATTENUATION
o QOutcome 0 | Outcome 1 | Outcome 2 | Outcome 3
Outcome 0 YELLOW YELLOW YELLOW
QOutcome 1 YELLOW YELLOW YELLOW
Outcome 2 YELIOW YELLOW
Outcome 3 YELLOW

“Stay the course”; partners continue with
planned projects to implement the CCMP. Data
summary and reporting via the Baywide
Environmental Monitoring Report and annual
assessment and progress reports.

TAC, Management and Policy Boards on alert;
review and report by TAC to Management
Board on recommended types of responses.
Management and Policy Boards take
appropriate actions to get the program back on
track.



Water Quality Has Improved

AWT & Reuse
Standards <
Impl ted
Chlorophyll-a mpiemente
(ug/L) Stormwater
. G
Bay Segment Regulations
2016 FDEP RA
Average Thresholds
Old Tampa Bay 9.0 9.3
Hillsborough Bay 11.4 15.0
Middle Tampa 57 85 TBEP Partner & NMC
Bay ' ' Actions Implemented <~
Lower Tampa Bay 3.0 5.1 1992




Results? Seagrass Coverage Expansion!
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Sustaining Success

eCan recovery be
maintained w/
increasing
population?

eExpected to
double (again) by
2050

eNew Actions /
Offsets will be
Needed
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Stormwat<7\

Atmospheric Deposition -

/ N Direct deposition to the
Mining Nitrogen loading bay’s surface, and indirect
5% ot | deposition, which is an
. mospheric
Intenfwe deposition element of stormwater
agriculture 719%
e runoff
Groundwater &
Pasture/range springs
lands Municipal 3%
15% wastewater
Qo Industrial
wastewater
Commercial/ind cridental 39,
ustrial Undeveloped fartilizer losses
0% land 19
1%




TBEP and Open Science’?
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What is TBEP doing
: : ’P Open source software to
with open science : retrieve, organize, and

analyze Tampa Bay data

tbeptools m a Reference Articles ~

tbeptools Links

Browse source code at
. https://github.com/tbep-tech/tbeptools
R package for Tampa Bay Estuary Program functions
Report a bug at

https://github.comvtbep-tech/tbeptools/

|nSta”at|0n Issues
License

MIT + file LICENSE

The package can be installed from GitHub.

install.packages('devtools"')
devtools::install_github('tbep-tech/tbeptools") Developers

Marcus Beck
Author, maintainer

Ben Best
Author

https://tbep-tech.qithub.io/tbeptools/ Dev status




What is TBEP doing Interactive dashboards
with open science? update in real time

Annul mesre: e i

arophyll threzhald

https://shiny.tbeptech.org/tbeptools/inst/wg-dash/wg-dash.Rmd




What is TBEP doing Interactive dashboards
Wlth open Science? update in real time

Water Quality Dashboard

Chlorophyll threshold

Select indicalor:

oTB L »
L - Chlorophyll-a -
g @ m =
e
i
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Light attenuation target ..
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or8 s ] L
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o [ ]
He " m e o
N L
p = ~ [ ] Target met in 20187
uig ® *

yes
no
afer | © OpenSreettiap € Cano0l

https://shiny.tbeptech.org/tbeptools/inst/wqg-dash/wqg-dash.Rmd




MAKING SPACE FOR
OPEN SCIENCE

Assess current level of
open science knowledge

Communicate importance
of open science to
stakeholders

Develop interest and

motivaticl)ena]l‘f(r)ﬁncgontinued #T AMPAB AYO P

https://docs.google.com/document/d/1kSY9eSn4le4v\Wu
sCmIQMRH6BYcYOqg3zEn2veNrOGRYy Y/edit?usp=shari

ng




OPEN SCIENCE iy g =
WORKSHOP e GorT Kooy ot reo O b

The postdoc who did all the work has since left
to start a bakery.”

(b) Open bioassessment

— o T —
. S i
Managers Interactive Accessible tool
and licatio +—— (e.g. R
stakeholders PRIl package) \ -
3
T \ | 3
2
. \\ s
Dat Reproducible \ =
Metadata —p 0@ On Open —_— SULLMAry _g_
reposttory document g
l\ 3
Open Y \‘
planning v v \
\ -
\ External data Primary, |
\ (RMP, NGO, secondary /
\5 academic) literature /
\ l |/
L i b
-'“E‘ lr \ Collect and
= ; ollect
E Identify : Develop |
S| research goals > synthesize - tool
= data ]

\——-————————-—-——J

Beck: What is Open Science?



Data Wrangling

JANITOR

i s i ma
wwwwwww

RStudio: ‘H‘elpm; Cheatsheets >

o e ——, T & -

Data Transformation with dplyr

]me /, Visualise
Tidy — Transform ) —» Communicate
- k_, Model
Best: What is Open Science? ) Understand )

Grolemund & Wickham: https://r4ds.had.co.nz/




Time, Visibility, Security

[

CHALLENGES

Learning Curves - Popular Data Analysis Tools

Learning Curve

Time
B Excel [[]1 Google sheets
B ArcGis M R/Python

Beck: Open Science Challenges



LIGHTNING
ROUNDS

https://www.qglsc.usgs.gov/MALMR/application.html

MBON Data Portal

Intarative Maqnﬁnu
0 Apcten o RYTINING O ITEACAT 13 €AY €ITIA TIS 301 T
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ummm ]
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Indicators dive

SEAGRASS COVERAGE (x 1,000 ACRES)
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WHY ARE WE
DOING THIS?
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Comprehensive
Conservation &
Management Plan

valuate listed actions

Progress toward
meeting goals and
objectives



WHY ARE WE

DOING THIS?
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onitoring & Indicators
Plan

CCMP Actions
What is measured
Parameters
Frequency, location
Partners
Reporting
Funding Needs



|dentifying roadblocks,

INDICATORS _ nee(_:I-,nd solutions

Water Zone A: Mangrove Zone B: Salt marsh Zone C: Upland
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https://docs.google.com/document/d/1\W3ub8RqCWoZbi2

haQc1ya-v7u3iJTn3iVyixWW5N1kw4/edit?usp=sharing




CREATING

INDICATORS FOR
TAMPA BAY
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|dentify the problem

Data collection
(including historical and

gap)
Data Analysis

|dentify management
actions

lterate!
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Inelicatar: Hard Clams

https://ecoreportcard.org/report-
cards/maryland-coastal-bays/health/

Determine useful ways
to present data to
Interested communities

Create the roll-out plan

https://vitalsigns.pugetsoundinfo.wa.gov/




BENTHIC INDEX |
|dentify hotspots of
%, - 0 sediment contamination
‘.jr“:eng , Assess health of

\g& Ao benthic habitats
b, S2efEd

Bioaccumulation

— \ Health risks to fish,
@ g d s, other wildlife, & humans
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BENTHIC

Tampa Bay Benthic
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NEKTON INDEX

Fish used as indicators
N

Streams, Lakes,
Estuaries

Valuable for:
Monitoring

|dentifying research
needs

Provides simple way to
communicate bay
health



NEKTON INDEX

Mean small seine index score
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FWRI 2018. Tampa Bay Nekton Index

2017

FWRI

Abundance, Diversity,
Focal/Selected, Forage,
Habitat, Estuary use

Stressor events seen
with rebounds

FIM Database



AABITAT Progress in restoring
CHANGE and protecting key

coastal habitats in
Tampa Bay.

Decadal Habitat
Master Plan

Restoration and
Protection Targets

Photo by Donna Bollenbach




HABITAT Critical Coastal
CHANGE Habitat Assessment

Water _Zone A: Mangrove Zone B: Salt marsh

Zone C: Upland

Monitor climate change impacts
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Seagrasses are a
SEAGRASS keystone species for
ad TBEP
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SEAGRASS

302 SHERWOOD, GREENING, TOHANSSON, KAUFMAN, AND RAULERSON
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Figure 2. Histortc and contemporary estimates of seagrass coverage (1950-2016). Conlemporury
estimaies { 19992004} of individual seagrass spectes cover were derived from mean haywide estimares
of a particular species” frequency of occurrence, as determined from available, anrzally monitored
transect sites (see Table 1), Linear regressions with 95% confidence intervals describing the total cover
GgePECOVErY trajectories over two distings fime periods (1982-1996 1%, 1999-2016) are also included

and suggest @ more rapid recovery over recent perinds. Data source: TBEF and SWFWMD.

Sherwood et al. 2017. SE Geographer

Species

Frequency of
Occurrence

Deep edge

New Field Tool



TIDAL
TRIBUTARIES

Study Area

Fixed Station

O Probabilistic
WQ Sample

Fish sample <1.5m depth
M and composite benthic
chla sample <1.om depth

3M

Janicki Environmental and Mote Marine Laboratory, 2016

Water quality

Sediments

Fish (not current study)

SBEP, CHNEP, TBEP,
Janicki, Mote



TIDAL
TRIBUTARIES

Creek S{L‘Wdldship Management
East Spring + . T
*Bishop

Sweetwater
Forked
*Mullet
*Estero
South

*Bear
*Powell
Phillippi
Buck
Wildcat
*Spring
Doublebranch
Sugarhouse
Frog

'e%s%e’e’s
00 02 04 06 08 10 12 14 16 18 20
Geometric Average Total Nitrogen (mg/1)

3 gion

« Observed mmm Target Caution mmm Action 28 Regulatory

Management Action
Caution Level Plan
Running geometric
average average 2:5 13

Running geometric

Janicki Environmental and Mote Marine Laboratory, 2016

Data not regularly
collected

Made some progress in
water quality data, but
need to create metrics
for flashiness, ungaged
systems



WORKSHOP

FEEDBACK “Great exposure to a range tools, together
with a solid intro of the philosophical

underpinnings of Open Science”

“| was unaware of some of the data reporting
capabilities that now exist. It's exciting!”

‘I have a much better understanding of open science, and
absolutely know where to look for resources.”



WORKSHOP
FEEDBACK “I really liked the interactive nature of

presentations. However, as a beginner in
coding and open science at times | felt it
moved at a very fast pace.”

“I liked the group discussion at the end of the workshop.
| would have liked to have more hands-on with Rstudio
and Github.”

“This was a good introduction, but | think a
hands-on follow-up is needed.”



TBEP and |tS General and

. actionable
partners Can - * Educational A
materials
/ * Fact sheets
‘  Web resources
The public
» [nteractive dashboards
Managers » « Automated report cards

* Prioritization tools

« Open data foundational

community \ « Analysis/source code .
Specific and

Image courtesy M. Beck,
TRFP



NEXT STEPS?

http://clipart-library.com/

How do we continue the
conversation?

Additional workshops?
Digging in?

Indicators and update?



THANK YOU

@ graulerson@tbep.org

QQ) www.tbep.org

TRAMPR BAY
ESTURRY PROGRAM
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