






• Task 3: Assess frameworks (nearing completion)

• Task 4 (underway): Analyze Existing CBP Indicators and Metrics

• Task 5 (underway): Review Existing Data and Studies

• Task 6 (underway): Review Monitoring and Tracking Data



1) Provide feedback on CBP Indicator Criteria
2) Add additional topic areas to matrix 
(particular attention given to “resilience 
progress” indicators or a proxy for resilience)









Monitoring 
Parameter

Blue Crab Oyster Submerged Aquatic 
Vegetation

Commonalities or 
Overall Ranking

Sea Surface Temp 1 1 1 1

Water Column Temp 1 Not specified 1

Bottom Temp 1 1 Not specified 1

Salinity 1 1 1 1

Wind Stress, 
Circulation, Currents

1 1 2 1

CO2 Not specified 1 1 1

Oxygen/ Dissolved 
Inorganic Carbon

Not specified 1 1

pH 3 1 1 1

Total Alkalinity Not specified 1 1 1

Water Level Depth 
Changes

Not specified Not specified 1 1

Chlorophyll 2 2 Not specified 2

Tropical Storms -
Turbidity

2 2 2 2

Precipitation – River 
Flow

2 2 3 2

Extreme Rain Events 
– Turbidity/Flow

2 2 3 2

Sea Level Rise 4 3 3 3





Assessment Procedures
(PSC Approved)

• Assess how  climate change 
may affect  current water 
quality standards (i.e., 
nutrient and sediment 
source loads over time and 
attainment )
• Watershed Model
• WQ Sediment Transport 

Model

Guiding Principles
(PSC Approved)

• WIP Development 
• WIP Implementation

Policy Options
(PSC Consideration)

• Quantitative (Option #2)
• Qualitative (Options 

#5,6,7)





 Increased watershed loads

 Increased estuarine temperatures

 Increased sea level rise

 Loss of tidal wetlands

 Modeling Results: Influence on 
water quality standards

 Increased Precipitation 

 Increased temperature

 Increased evapotranspiration

 Storm intensity

 Modeling Results: Influence on watershed 
flows and loads

Estuary (WQSTM)Watershed (WSM)



Preliminary Results

Increased Precipitation 
Volume = Hypoxia 

Increased Precipitation 
Intensity = Hypoxia 

Increase in Temp and
Evapotranspiration 
= Hypoxia

In the Watershed In the Estuary
Increased WS Loads 
= Hypoxia 

Increased WS Flows
= Hypoxia 

Increased Temperature
= Hypoxia 

Sea Level Rise
= Hypoxia





Site

Background 

RSL rate 

(mm/yr)

Background 

1995-2025 RSL 

Estimate (mm)

1995-2025 GMSL 

rate (mm/yr)

1995-2025 

SLR Estimate 

(cm)

BALTIMORE 1.4 42.0 3.0 13.2

LEWES 1.7 51.9 3.0 14.2

ANNAPOLIS 1.7 49.8 3.0 14.0

WASHINGTON 

DC 1.4 40.5 3.0 13.1

PORTSMOUTH 2.3 68.4 3.0 15.8

SOLOMON'S 

ISLAND 1.9 57.0 3.0 14.7

GLOUCESTER 

POINT 2.0 61.2 3.0 15.1

KIPTOPEKE 

BEACH 1.8 53.1 3.0 14.3

CAMBRIDGE II 1.7 52.2 3.0 14.2

CHESAPEAKE 

BAY BR. TUN. 2.2 67.2 3.0 15.7

SEWELLS 

POINT 2.5 74.4 3.0 16.4





prioritize 
BMPs that are more resilient

consider new information on the performance of BMPs and the 
programs that support them

assess this information and adjust plans to 
implement their Phase III WIPs to better mitigate anticipated 
increases

provide a narrative consistent with the Guiding 
Principles



1) Assess vulnerability of BMP’s to projected impacts over intended 
design life

2) Incorporate resilient siting and design principles

3) Monitor performance over-time and adjust implementation, as 
necessary

4) Research changes in BMP efficiencies in response to extreme 
events or changing conditions. 
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