


Monitoring networks supporting assessments of watershed loads
to the Bay, tidal trends, and water quality standards attainment

CBP Partnership Monitoring Networks: Annual Monitoring 4

CBP networks: Data sources
* Nontidal nutrients and sediment watrcuty
Nontidal Monitoring Network | !idal Monitorin

* Tidal water quality =
* SAV acreage

* Tidal benthic organisms
* Community (Citizen) monitoring e
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Nutrient trends in the estuary

Chesapeake Bay Surface Total Nitrogen: | « -
2019 long-term flow-adjusted change* mm
Susqueh\anna
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Type of trend

Significant (p<0.05)
WV Decrease >50%
V' Decrease 0-50%
A Increase 0-50%
A Increase >50%

Possible (0.05<p<0.25)
© Decrease
@ Increase

¢ Unlikely (p>0.25)

Data are from MDDNR and VADEQ.
Trends were computed using GAM
method in partnership between
MDDNR, VADEQ, ODU, and CBP.
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*start dates vary: MD stations 1985 or 1986,
VA main 1988, Elizabeth 1989, and VA tributaries 1994.

Disclaimer:
http://www.chesapeakebay.net/terms &

Map created by RM, 8/24/2020




Nutrient trends in the estuary

Chesapeake Bay Surface Total Nitrogen: @,
2019 long-term flow-adjusted change* e

Susquehanna

Additional information that is available:

’é ';5“%& nV %‘“\3, Type of trend
Significant (p<0.05)
WV Decrease >50%
V' Decrease 0-50%
A Increase 0-50%
A Increase >50%

Possible (0.05<p<0.25)
@ Decrease
@ Increase

¢ Unlikely (p>0.25)

Data are from MDDNR and VADEQ
Trends were computed using GAM
method in partnership between

MDDNR, VADEQ, ODU, and CBP. N 0 25 50
Disclaimer: ¥ % A i
http://www.chesapeakebay.net/terms Zﬁ Wiiaimsters

7 *start dates vary: MD stations 1985 or 1986,
Map created by RM, 8/24/2020 VA main 1988, Elizabeth 1989, and VA tributaries 1994.




Linking watershed loads to trends in the estuary

Question: Can the nutrient trends be explained
by riverinesx #% and BFL point loads@ ?

Chesapeake Bay
tidal water salinity zones

I Tical fresh
B ciigohaline

- Mesohaline

Polyhaline 0

25 50

\
S ’. ﬁRIM stations|

USGS NTN

* stations

P Signficant
below fall-
line point
sources

l:l Below fall-line
watershed

Above fall line

¢ Tidal monitoring stations -1 1|

watershed

Answer: Yes,
they can

—)

Surface TN Results

River loads
explain 41%

BFL Pt loads
explain 77%

Together
explain 95%

Blue = trend
is not
explained
by load

White =
trend is
explained
by load




Linking loads to trends in the estuary

Surface TN Results

Additional information that is available:

River loads BFL Pt loads Together

explain 41% explain 77% explain 95%

Blue = trend - White =
is not trend is
explained explained

by load by load




Question:

What'’s the current status and long-term
trend of Chesapeake Bay in terms of
WQS attainment?

Answer:

* Reached its peak ( )in 2015-2017
but dropped to in 2017-2019.
* |tis
but can quickly recover
afterwards.

* The indicator has a
in 1985-2019.

Estimated attainment, percent
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Water quality standards attainment deficit

Question: Answer:
Can additional information be * Yes. We can quantify the attainment deficit for varying
extracted from the attainment levels of spatial units: tidal segments, designated uses,
assessment for specific regions? tidal tributary systems, etc.

OW-DO . & DW-DO L DC-DO
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Attainment Deficit,
2017 - 2019

I Attaining
-5% to -0%
-10% to -5%
[ -25% to -10%
e I -50% to -25%
% Elizabeth Il -100% to -50%
. No Criteria or Data

7 3 Eiizabeth

Above: The 2017 — 2019 attainment deficit for Chesapeake Bay DO criterion in open water, deep water, and deep channel designated uses. L




Water quality standards attainment deficit

Question:

Can additional information be
extracted from the attainment
assessment for specific regions?

Answer:

 The non-binary nature of
attainment deficit allows it to
better compare spatial conditions
and assess temporal trends.

All Seg

Designated

Salinity
Zone

Tidal System

ments and Designated Uses

Open Water

Use

Deep Water
Deep Channel

Tidal Fresh
Oligohaline
Mesohaline
Polyhaline

Upper Mainstem Bay Trib.
Mainstem Bay

Chester
Choptank
Nanticoke

Tangier

Pocomoke
Patuxent
Potomac

Rappahannock
York

James
Elizabeth

:l %* 2017 - 2019 Attainment
Deficit, in percent

— — = — — — — - [1-5% to -0%

3:| [ 1-10% to -5%
| 1-25% to -10%
* Long-term trend p-value < 0.1

D Positive trends indicate

D improving conditions.
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Trend from 1985-1987 to 2017-2019, expressed as %



R Shiny APP for the WQS attainment assessment results

Question:

P . . . o
How can we access these results: WQS Attainment Indicator or Deficit

different assessment periods
Answer:

_ _ , , different designated uses
 Aninteractive R Shiny App is under

development to make these Different tidal segments

results available as maps, time different WQS criterion

series plots, tables, and text o6 dal

summaries. different tidal systems
* These can be generated based on different states

user selections of inputs. long-term and short-term trends



Targeted improvements in monitoring and
analysis in the estuary: What’s coming?

Incorporation of Community-based (Citizen) Science
data for the next WQS attainment assessment (2018-
2020)

Deployment of more continuous high-temporal
frequency vertical monitoring of DO, Salinity,
Temperature

Satellite-based resource assessments (e.g., SAV)
Funding proposal on nutrient limitation
calibration/verification monitoring

Analysis linking patterns in the water quality indicator
with loads and other factors

Development of new spatial interpolator (4D) to aid
in the evaluation all Bay water quality criteria
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