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What do 30 years of data look like?
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Chesapeake Bay Dissolved Oxygen
Criterion Attainment Deficit: Three
Decades of Temporal and Spatial
Patterns
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Low dissclved oxygen (DO} conditions are a recurring issue in waters of Cf

and longer time frames (14).
s 18,803 km of coastline, a diversity of habitats,
ost consistently studied and managed regions
It therefore presents a unique opportunity to
fof human activities on essential SAV habitat.
ulation of the Chesapeake Bay watershed has
fon people leading o changes in land use and
antial nutrient and sediment runoff from pre-
urban and agricultural lands (15). From the
19705, tens of thousands of hectares of SAV
gest decline documented in aver 400 y (16).
joss of SAV and declines in the overall health
 bay led to unparalleled cooperation among
., and scientific agencies, whose joint cfforts
ilution and subsequent loss of SAV as the two
facing Chesapeake Bay (15). These agencies
to reduce nutrient inputs, as well as long-term
s o gauge their effectivencss, thereby estab-
Bay as one of the few places on Earth where
term data exist to mechanistically Tink human
Jical restoration at broad scales (15).
evaluate the relationship between nutrient
using aerial surveys conducted from 1984 to
hemical monitoring data, historical information

hcluding nutrient pollution, are causing the
hdation of coastal habitats, and efforts to re-
Jple ecosystems have been largely unsuccess-
cope. We provide an example of successful
Jo effective management of nutrients o the

Bay, with detrimental effects on aquatic living resources. The Chesapeake Bay Program
partnership has developed criteria guidance supporting the definiion of state water

Ineters of coasti
how that biodiversity conservation can be an
covery of coastal systems. Our study
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qualty standards and associated DO and other p 3
which provides a binary classification of attainment or impairment. Evaluating time
serles of these two outcomes alone, however, provides limited information on water
qualtty change over time or space. Here we introduce an extension of the existing
Chesapeake Bay water quality criterion assessment framework to quantify the amount
of impairment shown by space-time exceedance of DO criterion (*attainment deficit’)
for a specific tidal management unit (i.., segment). We demonstrate the usefulness of
this extended framework by applying it to Bay segments for each 3-year assessment
period between 1985 and 2016. In general, the attainment deficit for the most recent
period assessed (i.e., 2014-2016) is considerably worse for deep channel (DC; n = 10)
segments than open water (OW; n = 92) and deep water (DW; n = 18) segments.
Mast subgroups - classified by designated uses, salinity zones, or tidal systems — show
better (or similar) attainment status in 2014-2016 than thei initial status (1985-1987)
Some significant temporal trends (o < 0.1) were detected, presenting evidence on
the recovery for portions of Chesapeake Bay with respect to DO eriterion attainment.
Significant, improving trends were cbserved in seven OW segments, four DW segments,
and one DG segment over the 30 3-year assessment periods (1985-2016). Likewise,
significant, improving trends were observed in 15 OW, five DW, and four DG segments
over the recent 15 assessment periods (2000-2016). Subgroups showed mixed trends,
with the Patuxent, Nanticoke, and Choptank Rivers experiencing significant, improving
short-term (2000-2016) trends while Elizabeth experiencing a significant, degrading
short-term trend. The general lack of significantly improving trends across the Bay
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Understanding management implications

The challenge: new data & new expectations for managers

* Assess what’s been working and what hasn’t
* Develop “local area goals” at finer resolution
 Target/focus restoration efforts

 Plan for urban growth and climate change

e Co-benefits of nutrient and sediment
reduction




Telling local stories to demonstrate utility of data
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Telling a local story

. » What’s happening with local water quality in my area?
Local water quality » What'’s the status?

» What are the trends?

Choptank River water quality standards
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Telling a local story

Sources and drivers » Where does pollution come from?
» Where geographically?

» How is pollution making it to streams? Nitrate from groundwater
delivered to streams

behind local water quality

York County Nitrogen Delivered to

. Local Streams (2017 Progress) High resolution land cover
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Telling a local story

Opportunities for » What practices address the sources and drivers?

» What are the most effective and cost-effective practices?
» What practices have we been implementing?

» Where do opportunities exist moving forward?

restoration efforts

2016 Reported Agricultural Conservation Practice Acres available for buffer implementation by county
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Telling a local story

Planning for future
change

» Where are growth and development going to occur?
» What impacts may climate change have and where?

Virginia estimated change in
nitrogen load 2018-2025
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» How can we conserve lands or grow smartly?

Lands impacted by 1 meter sea level Large forest tracts available for
rise in Virginia conservation in Loudoun County, VA
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Making data accessible, understandable & usable

Chesapeake Bay Watershed Data Dashboard

} Get started here...

} Understanding Sources

Click here to open the tool separately in its own window.
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Watersheds with more developed, agricultural, and
urban land tend to have higher nutrients and
sediment levels in streams than more natural or
forested watersheds.

(s Watersheds with high amounts of nutrients and
l’.‘.?.wu? sediment, especially relative to their size, are some of

the most effective places to focus restoration efforts.
(5)1» Tailoring restoration efforts to focus on an area's
l’.?,,,u? specific nutrient and sediment sources is an

effective way to target implementation.
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Thank you!
Emily Trentacoste

trentacoste.Emily@epa.gov




