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North America’sNorth America s 
largest and
most productivep
estuary



Relative Watershed Sizes

Gulf of Finland
Chesapeake Bay

(metric units)

Sea of Cortez
Great Lakes

Baltic Sea
Arabian (Persian) Gulf

Mediterranean Sea
Red Sea

Black Sea
North Sea

Sea of Cortez

Sea of Japan
South China Sea

Gulf of Mexico
Mediterranean Sea

0 1000 2000 3000
Watershed/Volume Ratio













Chesapeake Bay and Tidal Tributaries Listed on the 
CWA 303 (d) List as Impaired for 

Nutrients and/or SedimentsNutrients and/or Sediments

• Chesapeake 2000 
A t B i t iAgreement – Bay signatories 
agreed to work to remove 
the Bay from the list by 2010

• Consent decree requires the 
development of a Bay-wide 
TMDL if B i t dTMDL, if Bay is not removed 
from the 303(d) list by 2010



How do we define restored water quality?
Under the Clean Water Act:

• Map out the “designated 
uses” (habitat zones) for theuses  (habitat zones) for the 
Bay’s different living 
resource communities e.g.,
• shallow water
• spawning areas

• Determine the water quality 
conditions or “criteria”conditions or criteria  
necessary to protect those 
“uses” e.g., 
• depth of water clarity

t ti f• concentrations of 
dissolved oxygen





Nutrient and Sediment Load Reduction Goals

The 2010 pollutant reduction goals are:

Nitrogen - Reduce annual loads to no more than 175 million pounds.

Ph h R d l l d t th 12 8 illiPhosphorus - Reduce annual loads to no more than 12.8 million 
pounds.

Land-based Sediment - Reduce annual loads to no more than 4.15 
illi tmillion tons.
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Pollutant Load Allocations For Each State 

• These allocations have been

in the Bay’s Nine Major Basins
These allocations have been 
subdivided among 36 individual 
basins

• “Tributary Strategies” developed 
for each basin listing thefor each basin, listing the 
actions to be implemented to 
achieve the pollution load caps

• Actions include point source 
d d bupgrades and best 

management practices (e.g., 
wetland restoration, forested 
buffers, nutrient management 
plans) to control NPS runoff



Agricultural conservation practices are among the most cost-
effective ways to get N and P pollution reductions

Nitrogen Load Reduction 
Percent of Nitrogen Load Reduction 

Annualized Cost
Percent of Total Annualized Cost 

from Tributary Strategies* from 2002 to 2010
By Source

of Tributary Strategy Implementation* 
By Source

Septic
3% Agriculture

13%
Point Source

20% Point Sources
5%

Urban Runoff
13%

Septic 
15%

Agriculture
64%

Urban
67%

*  The District of Columbia, Delaware, and West Virginia draft tributary strategies do not meet all of the cap load allocations; these jurisdictions 
are refining their strategies.  Load reductions will increase and costs are likely to change.  Because the New York Tributary Strategy has not 

been finalized, we assumed that the load reductions are based on the strategy meeting the state’s nitrogen goal. 



To achieve water quality goals, implementation 
of States’ Tributary Strategies on agricultural y g g

lands will include the following:

360 000 acres of forested b ffers• 360,000 acres of forested buffers
• 225,000 acres of grassed buffers

225 000 f f t• 225,000 acres of forest
• 520,000 acres converted to no-till 
• 2.3 million acres of cover crops
• 47,000 acres of rotational grazing



Agricultural BMPs in the Chesapeake Bay Watershed
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CBF partnered with Yale School of Forestry and 
Environmental Studies to quantify the GHG benefits of implementing theEnvironmental Studies to quantify the GHG benefits of implementing the 

agricultural components of State Tributary Strategies

Estimates of sequestration rates were from the literature, where data were
insufficient, benefits were not quantified.



ResultsResults
• 4.8 million metric tons of 

CO2 eq sequestered q q
annually over 15 years

• Roughly the equivalent of 
residential electricity use in 
DelawareDelaware

• Estimate could be 
conservative, doesn’t include 
benefits from:

Enhanced NMP– Enhanced NMP
– Precision feeding
– Reduced fuel use with no-till 
– etc



ResultsResults





Questions?

QUESTIONS??Q


