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Through the 2014 Chesapeake Bay Watershed Agreement, the Chesapeake Bay Program
has committed to...

Goal: water Quality
Outcome:

Continually improve the capacity to monitor and assess
= the effects of management actions being undertaken to
implement the Bay TMDL and improve water quality. Use
the monitoring results to report annually to the public on
progress made in attaining established Bay water-quality
standards and trends in reducing nutrients and sediment
in the watershed.




Chesapeake Bay Monitoring Programming

and

Challenges

»  New analysis tools
* e.g. GAMs, bay models, pilot work with AI/Machine Learning algorithms 3.
*  Enhanced communications

-  Bay Barometer, blogs, social media, partner meetings, Data Dashboard

« Implemented CBP’s Strategic Science and Research

Framework
* Identify/fill gaps)

« Advanced scientific syntheses completed

« publications and reports on Bay and watershed science)

»  Supported an MOU using Citizen Science-based data

» Chesapeake Data Explorer >300,000 data points




Unassessed criteria remain a hurdle for
delisting decisions of State-adopted water
quality standards with our existing framework

Financial stresses on Bay cruises, SAV aerial surveyy

NTN

Contraction of traditional long-term monitoring
programming

Slow pace for expanded assessment of water-
quality standards
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2021 STAC Workshop outline:

Evaluate the following options and supply recommendations on making more

cost effective, full accounting of water quality standards in the TMDL

MANAGEMENT and POLICY OPTIONS

Update data collections
and analyses through

revised investments and programming

A

Apply Approve new Approve new
existing data methods of data
analyses to interpolation interpretation
data with procedures
improved
resolution in
space and
time

No new data
Sustain existing monitoring

Update Use existing Revise the
accepted data with new statements
analyses ~ rulesof of the
Interpretation standards to
simplify
assessment
and

statement of
protection




* Revise the rules for the
application of the data
we have to close gaps in

information needs. * Option
No new data
* Approve 1 measurement a
— N EXt Ste pS * We accept 1-2 measurements month as acceptable for
a month in a segment to assessments of 7-day
represent the 30-day mean mean, 1 day mean and
OPEN WATER and DEEP Instantaneous minimum.
CHANNEL designated use to
gt
minimum assessment. would need rules for
* However, we do not accept 1 determining attainment
M h d 1 measurement a month for the o *** Note: Virginia has a
Et O 7-day mean, 1 day mean or recent update to assess an
instantaneous minimum at element of short duration

criteria, but not all short
duration criteria.

any other time or place.

5l




* Update the use of published
tools for conditional
probability, accepting
uncertainty in estimates.
* Option

No new data

_ N ext Ste pS * Since 1996 we have had the + Adopt the conditional

basics of a conditional probability approach to

probability approach evaluate unassessed criteria

available.
» USEPA 2004 had an extensive  This will require declaring
assessment of the approach acceptable uncertainties in
(Marcia Olson work) assessing previously
unassessed criteria.
Method 2 + USEPA updated the 2004

work as conditional
probability in the 2017
Technical document.




* Revise the language of the
standards

* Option

No new data —

e Standards adopted
N eXt Ste pS the published criteria

as presented.

* Presently we track and
 Criteria are very report estimated standards
complex with an indicator. Should
I\/I Et h Od 3 we collapse the criteria
using the indicator rules to

simplify standards
assessments?




Update data
collections and
analyses

Next steps

Method 1

Apply existing analyses
with new data streams
available

We depend almost exclusively the
long term water quality
monitoring program/SAV aerial
survey

Cit Sci is contributing equivalent
water quality profile data
collections on an expanded set of
tributaries

Satellite imagery is interpretable
for one or more needs with
existing tools

Cost effective hypoxia monitoring
is feasible in open bay conditions

We can update our existing
assessments to use new data
streams
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* Option

* Update programs to use all
QA’d data available

* Invest in cost effective
monitoring tools




Update data
collections and
analyses

Next steps

Method 2

Dissolved Oxygen [mg/L]

* Approve new

interpolation
approaches to provide
assessments of short-
duration criteria

Bay models are operating in
realtime with results aligning

with less frequent bay surveys.

Habitat assessments capture
more variability in space and

time than our traditional
agcpccementcg
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* Use independent model

output calibrated to
monitoring data to create high
temporal and spatial
resolution results to estimate
standards attainment.

We make multi-billion dollar
decisions on management
based using a process model
and some assessment rules.
We should be able to improve
our assessments with
calibrated model interpolation
too.



Update data
collections and
analyses

Next steps

Option 3

Adopt new data
interpretations for
assessing standards

Billions of dollars are invested in
satellite image acquisition with
diverse sensors.

Use direct measures where
available.

Proxy measures are already used
to estimate loads (e.g.,
continuous, easily measured
turbidity provides accurate
surrogate measures for
phosphorus

Proxy approach has been
approved by EPA in FL for Water
Quality standards attainment
assessments (2012)

* Option

* Establish real or proxy
measures with uncertainty
evaluated in order to better
apply satellite-derived
assessments to our
standards attainment
assessments (.e.g., CHLA,
Water clarity, SAV)

ure | https://www.nasa.gov/vision/earth/lookingatearth/coastal_waters html Q% * @ @ -

NASA Satellites Eye Coastal Water Quality 08.29.07

Armed with data from two NASA sateliites, researchers have invented a way to map the flesting changes in coastal water
| quaity from space - somathing that has long evaded researchers and coastal managers relying only on ground-based
moasurements.

Image right: High concentrations of microscopic plants called
phytoplankton (red regions) along the Fiorida coast and in Tampa
Bay are an indicator of ocean health and change as seen in this
SeaWiFs image from October 2004. h

used data from similar images to monitor aimost daily changes in
coastal water quality. + High resolution Credit: SeaWiFS Project

Using data from instruments aboard NASA satelites, Zhigiang Chen and
colleagues at the University of South Florida in St Petersburg, found that
they can monitor water qualty aimost daily, rather than monthly. Such IR
information has direct application for resource managers devising e
restoration plans for coastal water ecosystems and federal and state

The team's findings wil aid in the efiort o tease out factors that drive
changes in coastal water quaiity. For example, sediments entering the
water as a resul of coas o pollutior o

*Florida is approved for assessing CHLA
water quality standards with satellite images



Ssummary

* Adaptation is essential and critical to achieving success

* There are new data streams, new tools of interpolation, and
opportunities for revised data interpretation to address program
Issues

* We need to vet and develop recommendations,
* Promote and endorse commitments to those directions

* Adopt and implement revised programming to overcome stresses and
deficiencies affecting full support of our assessment needs



STAC Proposal on Developing the
Recommendations

* 6 (at least) items that need vetting. Next meeting: Others?

* Each option can have a sub-group evaluate what is needed to use the
approach to fill gaps in our criteria attainment assessments

e Each group would report back on recommendation for viability of the
option and the path forward needed to adopt the approach into the
assessment program. 2021 STAC Workshop outline:

Evaluate the following options and supply recommendations on making more
cost effective, full accounting of water quality standards in the TMDL

MANAGEMENT and POLICY OPTIONS

Upd;te dlata co:ectlorr:s Nonew data
. and analyses throug| ) Sustain existing monitoring
eeeeee d investments and programming
pdate ~ Useexisting  Reviseth
Apply Approve new Approve new accepted
isting data methods of data
analyses

interpretation standards to

protectior
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Nanticoke Creekwaters are
Approved for Tier 3 D.O. monitoring
(Water quality standards approved)

Do we continue to compute standards
Attainment based on 3 sites visited

1x per month [l That is 12 data point for
the summer,

Or

Do we include 30 sites collected

weekly to evaluate D.O. standards? That is
Over 300 data points for one season?

That is a 30x increase over our existing
monitoring program by incorporating their
data, and that is just one tributary system.



