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Reminder – The WQSAM Outcome (2014)

• 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.
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Compelling?Exciting? 



Happy 
marriage in 
creating the 
indicator

• Modeling scenario 
“stoplight plots” of the 
TMDL accounting for 
meeting water quality 
standards

• Conditional Probability 
assessment for gap 
filling monitoring 
results: 

• USEPA 2004

• USEPA 2017



Peer reviewed 
foundations 
behind the 
WQSAM  
indicator



Mythbuster Metrics: 
Beyond the WQSAM 

Indicator…



Beyond WQ Stds attainment – 
diverse, important habitat metrics

• Dead zone length

• Dead zone area

• Dead zone volume

• Start date, end date

• Speed of hypoxia formation

• Duration

• Intensity

• Attainment deficit, attainment buffer



Who cares 
about length 
of hypoxia in 
the bay?

Our scientists do ☺…



…because it is 
one the 
foundations to 
how we forecast 
summer hypoxia 
for Chesapeake 
Bay

Bertani and Scavia



Length of bay with hypoxia also tells a story of recovery, 
aligns with our science understanding of bay behavior 

through time

Frankel et al. 2022



Myth: The Summer Dead 
Zone is June-September



The dead zone 
can start in 

March and end 
in November

* Tracking starting dates and ending dates are important phenological metrics
 for informing and explaining system changes

UMCES-Ecocheck 2007  



Seasonal timing (phenology) affects biology

Early April now

Late February in 
50 years



Myth: July is the worst 
month for the Dead Zone



Myth: July is 
the worst 

month

UMCES-Ecocheck 2007  

There are variations on the expression of peak timing.
Some such metrics have shown shifts in hypoxia timing





Myth: Fish die in the 
Dead Zone



Dead 
Zone

Offshore
Dead 
Fish

Inshore



Dead 
Zone

Offshore
Dead 
Fish

Inshore



September 26, 2005 
Across the water…MD DNR investigates a local fish kill

Maryland ConMon

Data



September 28, 2005 
Estimated 30,000-50,000 fish dead; 15 species affected

Corsica River
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Myth: There is one Dead 
Zone in the bay



Patuxent River has one



Severn River dead zone



Geographic 
distribution of 
hypoxia could be 
improved in our 
graphics and 
communications 
with such 
indicators: touch 
the local scale



Myth: Water Quality 
Standards is the best 

way to track change in 
the bay
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Hypoxic Volume Days is a more management responsive metric 
with our data set than WQS attainment, July maximum hypoxia

The pace of recovery over 30 
years was measurable in 
hypoxia duration; 

The pace was about 0.8 days 
hypoxia improvement per 
year. 



We also have detailed evaluations of bay conditions from Attainment deficits and 
Attainment buffers from our WQSAM analysis



Important Indicator Qualities
1. Simple and easy to understand
2. Be scientifically well-founded
3. Have a reference or threshold value of significance
4. Be responsive to changes in the environment
5. Show trends over time 
6. Feasible to measure and report (reasonable cost/benefit ratio)
7. Updated regularly with reliable procedures (timely with support of a 
monitoring program)
8. Adequately documented, known quality
9. Be useable by the community 
10. Policy relevant

Closing thoughts: Top 10 qualities for good indicators: 



Additional indicator qualities to potentially 
keep in mind

• Clear in value: no uncertainty about which direction is good and which is bad.
• Clear in content: easily understandable, with units that make sense.

• Compelling: interesting, exciting, suggestive of effective action.
• Policy relevant: for all stakeholders in the system.
• Feasible: measurable at reasonable cost.
• Sufficient: not too much or too little information.
• Timely: compliable without long delays.
• Appropriate in scale: neither over- nor under-aggregated.
• Democratically chosen and accessible.
• Supplementary: include what people cannot measure for themselves.
• Participatory: make use of what people can measure for themselves and compile it to 

provide geographic or time overviews.

Selected from a report to the Balaton Group by the Sustainability Institute:
“Indicators and information systems of sustainable development”





Issue
• The public frequently looks to the Chesapeake Bay Program Office 

of Communications for updates about The Dead Zone. 

• There is no outcome in the Watershed Agreement specifically 
calling out The Dead Zone event, and no single group tasked with 
specifically tracking and reporting on the Dead Zone 
phenomenon.  

• Therefore, collaborative discussions happen but ad hoc annual reporting 
occurs. 

• Requesting input, guidance, discussion on 
• A need to organize a communications strategy within the CBP regarding 

this annual Bay event
• Directing any new analyses and resources to produce independent CBP 

products for reporting, or 
• We are fine, continue pulling together stories sometime after the Dead 

Zone goes away each year 



Bay Health Status: Dissolved Oxygen Time Series
Water Quality Standards Criteria Attainment for
All Tidal Waters  1985-2012

http://www.chesapeakebay.net/indicators/indicator/dissolved_oxyg
en

Dissolved oxygen Standards Attainment
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https://news.maryland.gov/
dnr/2019/08/02/july-2019-
hypoxia-report/ 

https://news.maryland.gov/dnr/2019/08/02/july-2019-hypoxia-report/
https://news.maryland.gov/dnr/2019/08/02/july-2019-hypoxia-report/
https://news.maryland.gov/dnr/2019/08/02/july-2019-hypoxia-report/




Annually, the CBP 
Communications 
Team receives and responds to 
many requests for information 
about the Dead Zone. 



Chesapeake Bay Program Dead Zone reporting is commonly a 
synthesis of agency and institution reports and research…

0

100

200

1980 2000 2020

Chesapeake Bay 
Mainstem Bay

Annual Hypoxic 
Volume Duration …



“Hypoxic Volume” – what does that mean? 

Clune et al. 2024
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“Hypoxic Volume” – what does that mean?
In this case it means July average volume of water <2mg/L for the mainstem Bay

Clune et al. 2024
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Chesapeake 
Bay Hypoxia

Summer 2012

Indicators: What the Public Sees of Our
Water Quality Monitoring Program



Is it satisfactory to the CBP to 
continue Dead Zone reporting in an 
ad hoc messaging fashion? 

Is there a need to establish a 
separate analysis prepared by CBP 
analysts to identify as “The 
Chesapeake Bay Program Dead Zone 
report?”

Is there a need to organize an annual 
collaborative newsletter at a set time 
each year integrating forecasts-
summer conditions-final findings?









Bay Health Status: Dissolved Oxygen Time Series
Water Quality Standards Criteria Attainment for All Tidal Waters  

1985-2012
This is roughly what we show the public on Chesapeake Progress 

and how we describe it

http://www.chesapeakebay.net/indicators/indicator/dissolved_oxyg
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Bay Health Status: Dissolved Oxygen Time Series
Water Quality Standards Criteria Attainment for All Tidal Waters  

1985-2012
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Compelling?

http://www.chesapeakebay.net/indicators/indicator/dissolved_oxygen
http://www.chesapeakebay.net/indicators/indicator/dissolved_oxygen


Make the issue of low 
oxygen relatable to the 
public? 

Call it a Dead Zone



Capture public attention: 
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