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An Assessment of Dissolved Oxygen Criteria

Spatial Extent of Low Oxygen => 
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Curve representative of an acceptable 
level of Oxygen

Test curve for a particular deep 
water segment



An Assessment of Dissolved Oxygen Criteria
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Red area = unallowable exceedance



‘Stoplight’ Table

Deep Water Attainment 

Cbseg Base Draft Allocation E3

CB3MH 2.5% 0.1% 0.0%

CB4MH 23.3% 3.8% 1.5%

CB5MH 5.3% 0.0% 0.0%

CB6PH 0.6% 0.0% 0.0%

CB7PH 0.4% 0.0% 0.0%

CHSMH 5.5% 0.0% 0.0%

EASMH 3.3% 0.0% 0.0%

Calculated January 2009
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Models use in allocations
Preliminary Information-Subject to Revision. Not for Citation or 

Distribution
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More Impact, Do More
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Nitrogen Phase 6 Phosphorus

Dissolved Oxygen effect per pound of nutrient 
released in the watershed
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Increasing relationship between 
Relative Effectiveness and Effort

Effectiveness
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Guidelines for 2010 Allocation and 2017 Planning Targets
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4.5 mg/l

8 mg/l

Wastewater Loads
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20 percent slope

Non-WW loads

+ adjustments to WV and NY loads

Intercept wherever it 
needed to be for acceptable 
water quality



December 2017 Method – Step 1
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• Using the Climate 
Model System, 
estimate the change in 
DW and DC attainment 
due to all climate 
change effects

Climate Version

1995 climate 2025 climate



December 2017 Method – Step 2
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• Using the TMDL Model 
System, estimate the 
change in load from the 
Susquehanna necessary 
to counteract that 
change

TMDL Version

WIP2 WIP2 with lower Susquehanna Loads



December 2017 Method – Step 3
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• Find the Susquehanna 
reduction that balances 
the increase

• Using the planning 
target curves, distribute 
the effort to all areas.



Issues with the December 2017 method

• Actual reductions will be taken in 2025 climate, not 1995 climate.  
Should model the change in attainment in the climate model.

• N:P ratio is from the Susquehanna meaning an over-emphasis on N

• Did not address Open Water

• Lack of partnership input
• Just raise the all else curve or include WWTP curve?

• Some other method of allocating responsibility?
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Revised Method – Step 1
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• Using the Climate 
Model System, 
estimate the change in 
OW, DW, and DC 
attainment due to all 
climate change effects

Climate Version

1995 climate 2025 climate



Revised Method – Step 2
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• Using the TMDL modeling 
system, develop reduction 
scenarios

• Use TMDL modeling system 
because this is the 
accounting system until 2025

Climate VersionTMDL Version

5 point scenario 10 point scenario 15 point scenario 20 point scenarioPlanning Targets



Revised Method – Step 3
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• Use same reduction 
percentages in climate model

Climate Version

5 point scenario 10 point scenario 15 point scenario 20 point scenarioPlanning Targets



Revised Method – Step 4
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• Find point where climate change 
effects are counteracted

5 point scenario 10 point scenario 15 point scenario 20 point scenarioPlanning Targets

Goal

Less 
protective

Too 
protective



Revised Method – Step 5

• Convert to load reductions in 
TMDL model (CAST-2017)

Just an example, this is 
not for 2025!



Questions for the WQGIT

• How do we estimate climate effect?
• Just ‘allocation segments’ or include Open Water?

• Volume-weighted average?

• How do we allocate reductions?
• WWTP or Just All other sources?

• Use something other than planning target curves?
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Climate Change Effect on Main Bay
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2055Planning target loads 
1990s climate 

349 million cubic meters



Climate Change Effect on Main Bay
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2025

452 million cubic meters



Climate Change Effect on Main Bay

23

2035

543 million cubic meters



Climate Change Effect on Main Bay
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2045

627 million cubic meters



Climate Change Effect on Main Bay
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2055

749 million cubic meters



Climate Change Effect on Main Bay
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2055Planning target loads 
1990s climate 

349 million cubic meters



1990s climate 

Climate Change Effect on Main Bay
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349 million cubic meters

2025 climate 452 million cubic meters

2025 5pt reduction 345 million cubic meters



1990s climate 

Climate Change Effect on Main Bay
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349 million cubic meters

2025 4.8pt reduction 349 million cubic meters



1990s climate 

Climate Change Effect on Main Bay no OW
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332 million cubic meters

2025 climate 401 million cubic meters

2025 5pt reduction 304 million cubic meters



1990s climate 

Climate Change Effect on Main Bay
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332 million cubic meters

2025 3.6pt reduction 332 million cubic meters



Tradeoffs
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DW and DC



Tradeoffs
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OW DW and DC



Climate change load increase and
Options for increased effort
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Raise Both lines
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Climate Climate

Load Load

Increase DW DC +OW DW DC +OW Increase DW DC +OW DW DC +OW

DC 0.01 0.00 0.00 0.01 0.01 DC 0.00 0.001 0.001 0.001 0.002

DE 0.04 0.21 0.28 0.40 0.51 DE 0.00 0.005 0.006 0.009 0.012

MD 1.06 1.16 1.56 2.22 2.77 MD 0.11 0.079 0.105 0.150 0.187

NY 0.70 0.24 0.32 0.46 0.58 NY 0.04 0.013 0.017 0.024 0.030

PA 1.68 2.30 3.08 4.38 5.48 PA 0.09 0.103 0.138 0.196 0.245

VA 1.48 0.96 1.28 1.83 2.28 VA 0.34 0.137 0.183 0.261 0.326

WV -0.05 0.14 0.19 0.26 0.33 WV 0.01 0.012 0.016 0.023 0.029

Total 4.91 5.01 6.72 9.56 11.95 Total 0.60 0.348 0.467 0.664 0.830

Climate Climate

Load Load

Increase DW DC +OW DW DC +OW Increase DW DC +OW DW DC +OW

DC 0.01 0.15 0.20 0.29 0.36 DC 0.00 0.018 0.024 0.033 0.042

DE 0.04 0.12 0.16 0.22 0.28 DE 0.00 0.002 0.003 0.004 0.004

MD 1.06 1.59 2.13 3.03 3.79 MD 0.11 0.107 0.143 0.203 0.254

NY 0.70 0.20 0.27 0.38 0.48 NY 0.04 0.011 0.014 0.021 0.026

PA 1.68 1.74 2.33 3.32 4.15 PA 0.09 0.069 0.092 0.131 0.164

VA 1.48 1.50 2.01 2.86 3.57 VA 0.34 0.179 0.240 0.342 0.427

WV -0.05 0.10 0.14 0.20 0.25 WV 0.01 0.008 0.010 0.014 0.018

Total 4.91 5.40 7.24 10.30 12.87 Total 0.60 0.393 0.526 0.749 0.936

2035202520352025

Nitrogen - all sources Phosphorus - all sources

Load Decrease Needed

2025 2035 2025 2035

Nitrogen - Non-WWTP Phosphorus - Non-WWTP



Increasing effort in future years
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Year DW DC +OW Year DW DC +OW

2025 5.01 6.72 2025 0.348 0.467

2035 9.56 11.95 2035 0.664 0.830

2045 14.60 18.95 2045 1.015 1.316

2055 20.10 25.45 2055 1.396 1.768

Nitrogen Phosphorus



Questions for the WQGIT

• How do we estimate climate effect?
• Just ‘allocation segments’ or include Open Water?

• Volume-weighted average?

• How do we allocate reductions?
• WWTP or Just All other sources?

• Use something other than planning target curves?
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Graphics
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