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A. Simple: Load Duration Curves (LDC)

LDC – Step 1. Calculate Flow Duration Curve

http://http://www.dep.nv.gov/bwqpwww.dep.nv.gov/bwqp//
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LDC – Step 2. Calculate Flow Duration Curve

http://http://www.dep.nv.gov/bwqpwww.dep.nv.gov/bwqp//
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LDC – Step 3. Plot WQ Data on Flow Duration 
Curve 

http://http://www.dep.nv.gov/bwqpwww.dep.nv.gov/bwqp//
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Source: Source: http://http://www.epa.gov/athens/wwqtsc/html/warmf.htmlwww.epa.gov/athens/wwqtsc/html/warmf.html
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Users enter:

• Elevation data

• Catchment data

• Stream segment data

• Reservoir data

• System coefficients

• Meteorological data

• PS loadings

• Air Quality

• Observed data

http://http://www.epa.gov/athens/wwqtsc/html/warmf.htmlwww.epa.gov/athens/wwqtsc/html/warmf.html
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Example data entry:  Catchment data

http://http://www.epa.gov/athens/wwqtsc/html/warmf.htmlwww.epa.gov/athens/wwqtsc/html/warmf.html
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Consensus Module

http://http://www.epa.gov/athens/wwqtsc/html/warmf.htmlwww.epa.gov/athens/wwqtsc/html/warmf.html
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TMDL Module

http://http://www.epa.gov/athens/wwqtsc/html/warmf.htmlwww.epa.gov/athens/wwqtsc/html/warmf.html
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Maryland

Delaware

New York

District of 
Columbia

Virginia

West Virginia

Pennsylvania

Chesapeake Bay – Study Area

Chesapeake Bay 
Watershed 
Boundary

Source:  http://www.chesapeakebay.net/
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Source:  USEPA. 2003a
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Oxygen Requirements (mg/L) of Bay Species

Hard Clams: 5

Striped Bass: 5-6

Worms: 1

Migratory Fish Spawning 
& Nursery Areas

Shallow and Open Water 
Areas

Deep Water

Deep Channel

6

5

3

2

1

4

0

Crabs: 3

Spot: 2

White Perch: 5

American Shad: 5

Yellow Perch: 5

Alewife: 3.6

Bay Anchovy: 3

Source:  USEPA 2003b
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A. Cross Section of Chesapeake Bay or Tidal Tributary

B. Oblique View of the “Chesapeake Bay” and its Tidal Tributaries

Shallow-Water
Bay Grass Use Open-Water

Fish and Shellfish Use
Deep-Water

Seasonal Fish and
Shellfish Use

Deep-Channel
Seasonal Refuge Use

Open-Water
Habitat

Migratory Fish
Spawning and
Nursery Use

Refined Designated Uses for
Chesapeake Bay and Tidal Tributary Waters

Shallow-Water
Bay Grass Use

Deep-Water
Seasonal Fish and

Shellfish Use Deep-Channel Seasonal Refuge Use

Source:  USEPA 2003b
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Source:  USEPA 2003c
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3 mg/l TN and 0.1 mg/l TPMaximum possibleE3

5 mg/l TN and 0.5 mg/l TPGreater increase between Tier 1 and E3TEIR 3

8 mg/l TN and 1 mg/l TPIncrease between Tier 1 and E3TEIR 2

Existing NRT=8 mg/l TN and 1 mg/l TPMaintain 97-2000 implementation ratesTIER 1

POTW PS ASSUMPTIONSNPS ASSUMPTIONSTIER

“Tiered” approach to modeling and allocation 

NPS:  Classifications of Ag, Urban, Mixed Open, Forestry, and Septic Sectors

PS:  Also considered industrial dischargers with various levels of control

Tiers also considered various air emission controls

* Costs for the Tiers were documented and considered in the process.
Source:  USEPA 2003c
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Bay-wide nitrogen loads associated with various “Tiers”

Source:  USEPA 2003c
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DO problem is 
most prevalent 
here (CB4 area)

Evaluated the effects of 
“Tiers” on DO in these 
segments.

Source:  USEPA 2004
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Segment specific responses to the loading reductions

Source:  USEPA 2003c
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Important Geographic Considerations

Classified into low, medium, and high impact relative to upper Bay DO problem.

Source:  USEPA 2003c
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Geographic results led to additional options

Source:  USEPA 2003c
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#5=198, #4=188, #3=181, #2=175, #1=160 million lbs/yr TN

Upper Bay /  VA ES varied

Lower Bay Varied

Data source:  USEPA 2003c
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#5=198, #4=188, #3=181, #2=175, #1=160 million lbs/yr TN

** Full Attainment was considered infeasible by Steering Committee**

Preliminary Allocation

Data source:  USEPA 2003c
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Source: http:\\www.chesapeakebay.net\
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