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ITAT Mission

To inform Chesapeake Bay Watershed
and Estuary restoration by detecting and
discerning the causes of restoration and

degradation trajectories
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assessment; 5. 1D/develop spatial tools useful to
partners




We are in the process of compiling tributary basin summaries for 12
major tributaries or tributary groups in the Chesapeake Bay Watershed:

1.

10.
11.

12.

What are the Tributary Reports?

Potomac

Rappahannock

Upper Mainstem

Choptank, Little Choptank, Honga

York (includes Mattaponi and Pamunkey)

MD Upper Western Shore:
* Bush, Gunpowder, Middle
Patapsco/Back

MD Lower W. Shore:
* Severn, Magothy, Rhode/West, South

Patuxent
James (includes Elizabeth and Lafayette)

MD Upper Eastern Shore:
* Northeast, Back Creek, Elk, Sassafras, Chester, Eastern Bay

Lower E. Shore:

e Fishing Bay, Nanticoke, Manokin, Wicomico, Big, Pocomoke, Tangier

Chesapeake Bay Major Tributary Basins

Major Basins

CHOPTANK
JAMES

LOWER ES
MD LOWER W5
MD UPPER ES

MD UPPER W3

PATAPSCO-BACK
FATUXENT
POTOMAC

RAPPAHANMOCH

YORK

SUSQUEHANNA
|:I Chesapeake Bay Watershed
——-— State Boundary

UTM Zone 18N, NAD 23 Created by AW. 101018




Who are the tributary reports for?
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http://ian.umces.edu/

Goals: What should people to get out of these reports?

For technical managers and watershed organizations:
v" A summary of how your river is doing and how that has changed over time;

v" An understanding of the factors that affect water quality in the tributary basin, and
how those have changed over time;

v" A snapshot of the level of implementation in the tributary basin for major BMPs that
can improve water quality.

For researchers:

v’ Serve as a vehicle for targeting research to advance our ability to explain observed
changes and predict future change. ... next generation tributary multiple models
would be able to use these reports for reference/as a starting point...



Where to find the summaries: Potomac re

port now available!
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Tributary Summaries

The Chesapeake Bay Program and the US. Geologic Survey are compiling tributary basin summaries for 12 major tributaries or tributary groups in the

lam

Bay These the fallowing in one place: 1) How tidal water quality changes over time; 2) How factors that drive

those changes change over ime; and. 3) Current state of the science on connecting change in aquatic conditions to its drivers.
The tributary

ed as they are made available.
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Standard content across all summaries
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Groundwater nitrogen
concentrations are typically
high in carbonate watersheds,
but reach streams relatively
quickly (average residence time

of less than 10 years).

TR E

Where (Potomac)

Soil erosivity and sediment
concentrations are typically
#7 highestin Piedmont watersheds.

g

Nitrogen and phosphorus
loads are typically high in
Shenandoah Valley streams...

...but in-stream processing
can reduce nitrogen loads
before reaching tidal waters.
There is no similar process
for phosphorus removal.

Groundwater nitrogen
concentrations are typically
high in the Coastal Plain and,
in some portions, can require
decades to reach streams.

Nutrients in Coastal Plain
streams reach nearby
tidal waters quickly, with
little opportunity for

storage or loss.
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Change over time in “primary” variables (TN, TP, Chlorophyll, Secchi, DO)

For each of the 5 major parameters, a panel map shows whether the variable is improving or degrading...

Observed Long-term (period
of record) trend results

Observed most recent 10-
year trend results

Potomac River: Annual Trends for Surface Total Nitrogen

Long Term: 1985-2018

Long Term: Flow-adjusted 1985-2018
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WV Significantly Improving (p<0.05)
A Significantly Degrading (p<0.05)

@ Possible Improving (0.05<p<0.25)
O Possible Degrading (0.05<p<0.25)
@ Unlikely Trend (p>0.25)

Preliminary Information-Subject to Revision. Not for Citation or Distribution

Flow-adjusted long-term trend
results

Flow-adjusted most recent 10-
year trend results

Note how flow-adjustment
improves short-term trend



Change over time in “primary” variables (TN, TP, Chlorophyll, Secchi, DO)

And a panel chart shows the pattern over time at each monitoring station, grouped by segment.

Piscataway River surface TN:
* Has declined steadily over time at both stations.
* |Is consistently lower at the upstream station.

Mattawoman Creek surface TN:

* Early decline has flattened out in the last several years.

* |s consistently lower at the upstream station.

Tidal Fresh and Oligohaline Potomac surface TN:
* Concentrations and patterns of change over time are
similar at all stations.

Mainstem Potomac, in general:
 The temporal pattern flattens out as you move
downstream, particularly in the past 10 years

* Uptick at all mainstem Potomac stations last year
(recall the difference between observed and flow-
adjusted 10-year trend)

Annual Surface Total Nitrogen Data and Average Predictions
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Compare patterns across constituents within a tributary

Potomac River: Summer Trends for Surface Chlorophyll-a

Long Term: 1985-2018

Long Term: Flow-adjusted 1985-2018
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Potomac River: Summer Trends for Bottom DO

Long Term: 1985-2018
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Factors: Changes in Watershed Loads

Figure 19. Estimated total loads of nitrogen (TN), phosphorus (TP), and suspended Table 4. Summary of Mann-Kendall trends for the period of 1985-2018 for total nitrogen (TN),

sediment (S5) from the RIM and below-RIM areas of the Potomac River. total phosphorus (TP), and suspended sediment (SS) loads from the Potomac River watershed.
Potomac TN Load

Variable Trend, metric ton/yr Trend p-value
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uf 4E+
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Acres

Factors: BMP implementation and expected changes by source sector

Potomac 1985 - 2025
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Insights on Change: draws from literature and explores hypotheses
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Potomac Tributary Trends Summary

Total nutrient concentrations have been decreasing at most stations in the Potomac River over the long-term, with
improvements persisting in the last 10 years as well.

» These trends follow from the decreasing discharge from TN and TP sources in the watershed.

Despite the overall improvements in both nitrogen and phosphorus concentrations observed in these studies and
in the current trend results, many of the chlorophyll-a and secchi trends are still degrading.
» Research suggests that there is a “saturation limit” for phytoplankton use of nutrients (Buchanan et al.,
2005; Fisher and Gustafson, 2003). There may only be a response in phytoplankton to nutrient reductions
when the dissolved nitrogen and/or phosphorus concentrations cross under their saturation limits.

Recent improvements in oxygen concentrations are promising.
» Where chlorophyll-a concentrations have either leveled out or improved, there may be less phytoplankton
biomass available to fuel summer oxygen depletion.

Other factors such as import of nutrients from the mainstem bay (Pennino et al., 2016), varying bivalve populations
(Phelps, 1994), SAV populations, and temperature increases (Ding and Elmore, 2015) could all be playing a role in
the response trajectory of the Potomac River for all of these parameters.

Preliminary Information-Subject to Revision. Not for Citation or Distribution



Living Documents: Emerging Insights

© 3
oo I
re)) ]
In the summary £
CO e e - ————
© -] Saturation limit
NOW as one -
o g (== TF2.1=@= TF22=@= TF23=@= TF24
possible . l | |
. 2000 2005 2010 2015
explanation... (b) POTTF-MD Spring PO4
)
Do
§, 3 Potomac Tributary Report:
<t ¥ '
8 : A summary of trends in tidal water quality and
associated factors, 1985-2018.
=@= TF2 {=@= TF22=@= TF23=@= TF24
T T T T
—Seemamese= /2
2000 2005 2010 2015
Prepared for the Chesapeake Bay Program (CBP) Partnership by the CBP
> Integrated Trends Analysis Team (ITAT)
Emerging work on .
changes in nutrient £,
Che§apeake I_Bay Program
. . . Mainstem Chesapeake Bay (1992-2002) b) Mainstem Chesapeake Bay (2007-2017) TR
a
Monitoring Data (CART; 21 Stations) Monitoring Data (CART; 21 Stations)
limitation @ ®)
9 cB81.1 0 cB1.1 i o WARTLAND,
20 - ce21 20 — ce21
a0 4 <2 NoR a0 o =22 This Photo by Unknown Author is licensed Devereux Consulting “Zo
e % e 1 under CC BY-NC-ND B
43 80 —fcesx < 80 —{cesc
2 100 - ceic 2 100 fcestc
e 5 10 fouu less NoR e L i B
g 140 il CBA3C P g 140 o CB"SC ess o trends in tidal water quality and associated factors. Chesapeake Bay Program, Annapolis MD.
g ceas g o)
& 160 - cess & 160 - cesi
2 o 2 o more N :
"g 200 ; 200
§ 2 i N § 207 =
B 240 - ©B5S B 240 - CBSS
S lEine S lE
280 1icel 280 Jicons
300  cera 300 - cezs
20 P11 320 524 B Pt P P (e P [ e
JJFMAMUJU J A S OND JJFMAMUJU J A S OND



http://room9nelsoncentral.blogspot.com/2007_04_01_archive.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Living Documents: Emerging Insights

In the summary now:
research has shown that
nitrate from Blue Plains

reaches the Mainstem
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Emerging work quantifies the relative influence RIM loads and
Below-RIM point source loads on nutrient trends at each tidal station
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za;g! . \‘\~:_._.:_ g v Strong negative trend is not explained A Strong negative trend is explained by loads ¢ No trend after flow-adjustment
@ Possible negative trend is not explained ' Possible negative trend is explained by loads ¢ Station not analyzed

River station(s) match

@ 1487000 @ 1582500 @ 1668000 @ ALL @ JAMAPP
® 1491000 @ 1586000 @ 1673000 @ ALLMD @ MATPAM
® 1495000 @ 1594440 @ 1674500 @ ALLMD_RAP @ NANMAR
@ 1578310 @ 1646580 @ 2035000 @ ALLMD_RAPMATPAM @ SUSCHOPAX



Current Status: FY21 plans

2021 Priorities:

* Produce figures and tables for all 12 tributary summaries (March 2021)

e Add tributary volume calculations (FY21)

e 1985 - 2018 Rappahannock summary (technical meeting requested for 2021)

* 1985 - 2018 Upper Mainstem summary (draft materials in FY21; technical discussions TBD)



