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Chesapeake Bay
Challenges:

The Bay is Impaired for Water
Quality

Extensive low to no summer
dissolved oxygen conditions persist
throughout the Chesapeake Bay
and its Tidal Tributaries
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Chesapeake Bay Challenges

Nutrient and sediment pollution from:
» \Wastewater (sewage treatment),
« Septic Systems,

 Urban/suburban runoff — storm water, sediment
erosion),

* Industrial pollution (power plants, manufacturing)
* Dredging,
* Agriculture
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Triad of Modeling, Monitoring, and Research

The current state of the

science considers that: MODELING

* Modeling without observations
to be not credible.

*  Monitoring without modeling
to be insufficient.

« Research 1s the foundation
that all environmental
restoration analysis 1s
built on.

RESEARCH MONITORING
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e The Chesapeake Bay Program models
are used by government partners and
private stakeholders to:

— project the flow and loads of pollution

— and simulate how changes to pollution
controls, land use, atmospheric deposition
and precipitation could impact the
ecosystem, particularly water quality and
living resources like fish and wildlife.

L' MARYLAND

DEPARTMENT OF
NATURAL RESOURCES



~attne MARYLAND DEPARTMENT OF NATURAL RESOURCES

al

MARYLAND

S T E Maryland Water Quality Monitoring

Chesapeake Bay Partnership Models
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Monitoring Program Obijectives

* Long-term Fixed
— Status - Characterize existing conditions; water quality criteria
— Trends - Evaluate changes in response to nutrient reductions
— Understand ecosystem processes as they relate to management actions

— Model support
— Research and education

« Continuous Monitoring
— Represents upstream and downstream conditions
— Provides temporal resolution for evaluating water quality criteria
— Calibration for water quality mapping
— Event based monitoring — fish kills, algal blooms, storm impacts

« Water Quality Mapping
— Provides spatial resolution for evaluating new WQ criteria

— Targeting submerged aquatic vegetation (SAV) restoration activities
— Assessing habitat for fish and other living resources
— Biweekly calibration, light attenuation, chlorophyll and total suspended

solids
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Continuous monitoring
e Up to 50 sites / year

e Measurements every 15
minutes

e Dissolved oxygen, pH,
chl, turbidity, salinity,
water temperature

e Serviced every 2 weeks
with calibration
samples and profiles
taken
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Water Quality Mapping

e Readings every 4
seconds at speeds of
up to 25kts.

YSI
Probes
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1. Water Quality Criteria Assessment
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' 4. Monitor Habitat for Living Resources |
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5. Detect Harmful Algal Blooms / Hypoxia
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Potomac River Tidal Fresh (POTTF)
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Major N reductions have occurred near large
and small urban centers in the Chesapeake
Bay Watershed.

Upgrades in WWTPs represent many of the success stories
within The Watershed, but point sources continue to
contribute approximately 20% of the nutrient loads (UMCES
2010). Figure [X] illustrates progress from the late 1980s

to 2012. TN at some WWTPs—particularly those in highly
populated areas—decreased as upgrades were implemented.
However, other areas are experiencing increases in TN, partly
resulting from WWTPs that have yet to be upgraded due to
long implementation times or lack of funding (UMCES 2010).
The map reveals that much work is yet to be done while
simultaneously demonstrating promising opportunities for
significant and relatively rapid improvements. In particular,
the James, Potomac and Back Rivers represent areas that

would likely see continuing improvements as WWTPs undergo

Enhanced Nutrient Removal (ENR) upgrades.

Figure X. Changes in total nitrogen (TN) loads at
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from Chesapeake Bay Restoration Efforts:
Understanding the role of nutrient reduction activities
in improving water quality. 0 25
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TN Trends (1986-2010) at Non Tidal Monitoring Stations — 46 of 54 Show Improvement

Ft. Detrick, Ballenger
& Frederick bos 2005 2005 2007 200 2000 2010 Poolesville, Damascus
° & Seneca Creek

Note: All trends are observed data (not flow adjusted) -
trends are significant at p < 0.01

\d Improving | Note: Al trends are observed data (not

o No trend trends are significant at p<0.01
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e 0 15 30 60 90 120 g
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e EPA Chesapeake Bay Program

e NOAA Chesapeake Bay Program

e NOAA National Estuarine Research Reserve (NERR),
Patuxent and Bush

e Chesapeake Biological Laboratory, Patuxent and Upper
Potomac

e St. Mary’ s College, Lower Potomac
e Smithsonian Environmental Research Center, Rhode
e Harford County Government, Bush
e Anne Arundel Government, Severn

) Natlonal Aquarlum in Baltlmore Patapsco
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What Works

Lesson 1

e Upgrades in both nitrogen and phosphorus
wastewater treatment result in rapid local water
quality improvements

Sewage system .
Aeration settling
tanks ) Restricted
l Mixed (—tanks agricultural and

i Recycled
Coarse liquor b landscape reuse
screens M &

asnccgegerri]tl?gr l Biological nutrient
disposal

nutrient removal
Disinfection
B cl
Wastewater h\/IV|th .
sludge for Cd/OrInJ!V
processing an Iigohrt

removal (BNR)
Preliminary Primary Secondary Tertiary

Compressed Enhanced
air

Indirect potable
(drinking) reuse

Industrial and
domestic reuse
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Case Studies

Back River Estuary
Gunston Cove
Potomac River
Mattawoman Creek
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Lesson 1

Upper Patuxent River

e Nutrient removal Upgrades at WWTPs Changes in TN and TP Concentrations
(1984-2004)
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Key Messages

« Chesapeake Bay is responding to Baywide TMDL and
nutrient reduction strategies in some locations

* Must link nutrient source load reductions to water quality
and habitat improvements

 Most nutrient reduction responses are due to point source
upgrades on Maryland’ s western shore

« Non point source water quality improvements will take
longer to achieve

« Must manage expectations for immediate response

* Need commitment to long-term monitoring to document
success
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QUESTIONS?
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