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Partnership Review

A fatal flaw may be the basis for the implementation of changes to the draft Phase 
6 models.

A fatal flaw is defined as a significant impediment, based on a weight of evidence 
approach, of the ability of the partnership to establish reasonable planning targets 
or evaluate progress toward achieving the planning targets or meet the conditions 
of EPA’s “Interim Expectations for the Phase III Watershed Implementations Plans,” 
dated January 19, 2017 (Expectations Document) due to:  

• A calculation or method that does not follow the documented final decisions of 
the CBP partnership

• A calculation or method, or combinations thereof, that produce illogical results 
that result in significant impediment

• The omission of data submitted by the CBP partnership subject to established 
deadlines

• The overall failure of the model calibration to match observed flows and loads 
when compared to the level of performance in previous models 



January 21, 2016 AgWG Decision: DECISION: The AgWG approved the final Phase 6.0 Ag Land Use Loading Ratios Report. 



Phase 6.0 Ag Land Use Loading Ratios Report

• Recommendation: Since the APLE2.4 simulated phosphorus loads also 
encompass sub-factors that incorporate land use and geographically-
distributed characteristics, our Sub-group also endorsed using APLE 2.4 as a 
reasonable basis for P6 land use derived phosphorus loads. Since land use 
and geographical variability is already incorporated into the phosphorus 
calculation, the Sub-group recommends no additional adjustment for land 
use be made to the APLE2.4 predictions of EOF phosphorus loads. Any 
fractional adjustment to these loads during calibration should also be 
applied equally to all land uses. 

• For future review: Although our Sub-group endorsed the use of APLE2.4 for 
generating phosphorus loads and relative loading ratios, current results 
from APLE2.4 simulated phosphorus loads are based on RUSLE and soil P 
concentrations from Phase 5.3.2, and simulated results using the RUSLE2 
erosion loads and the updated soil P test results should be reviewed for 
consistency.





Phosphorous

• (March 16, 2017) DECISION: The AgWG approved the AMS 
recommendation to simulate soil P history by using a mass balance
modeling approach combining APLE and soil test data. This decision was 
made with Pennsylvania abstaining.

Crop Removal









Grain without Manure TP TP Fert 0

Grain without Manure TP TP Runoff 0.0492

Grain without Manure TP TP Sediment 0.1449

Grain without Manure TP TP SoilP 0.0129

Grain without Manure TP TP WEP 0.0179

Grain with Manure TP TP Fert 0

Grain with Manure TP TP Runoff 0.0492

Grain with Manure TP TP Sediment 0.1449

Grain with Manure TP TP SoilP 0.0129

Grain with Manure TP TP WEP 0.0179

Question: How does a farm manage for load reduction?

Sensitivities are the Chesapeake Bay-wide average change in export load to a small stream for each unit change in input load.   





Documentation 4A - Sensitivity analysis of the HSPF AGCHEM Model

Richard Tian, Guido Yactayo, Gary Shenk, Lewis Linker

September 2013

• Therefore, for the 2017 mid-point assessment, it is planned to shift from a 
combined PQUAL and AGCHEM simulation, which was systematically used in the 
previous phases of the Chesapeake Bay Program, to a full version of PQUAL. 
However, the Chesapeake Bay Program must develop a new version of PQUAL as 
robust as the ACHEM prior to application. To this end, the Chesapeake Bay Program 
Modeling Team has conducted a series of comprehensive sensitivity analyses of the 
AGCEHM simulation between all nutrient inputs and outputs over all land segments 
and all land uses in the Bay watershed. The functions resulted from these 
sensitivity analyses will be used to specify functional links between nutrient inputs 
and outputs in the PQUAL version of the Watershed Model.  

• These scenarios were simulated over ten years from 1991 to 2000 and average 
annual data of both inputs and outputs were used for the analyses. 



10C Targets Draft Final

LoadSource LandSegment TN/Acre beta 6/17 TP/Acre beta 6/17

Grain without Manure N24029 Kent MD 38.0 39.07 1.42 1.87

Grain with Manure N24029 59.3 54.7 1.49

Silage without Manure N24029 43.1 45.33 1.67

Silage with Manure N24029 59.0 63.3 1.74

Grain with Manure N42055 Franklin 57.0 54.7 1.29

Silage without Manure N42055 46.5 45.33 1.59

Grain without Manure N42055 39.9 39.07 1.15

Silage with Manure N42055 67.4 63.3 1.75

Grain without Manure N42075 Lebanon 40.7 39.07 1.42

Grain with Manure N42075 58.0 54.7 1.56

Silage without Manure N42075 47.3 45.33 1.85

Silage with Manure N42075 68.6 63.3 2.02



Chesapeake Bay Program Phase 6 Watershed Model – Section 2 –
Average Loads Draft Phase 6 – for partnership review – 6/1/2017

Section 2.5

An area of considerable uncertainty is the phosphorus losses in stream 
reaches that are not reservoirs.
Ator and others, 2011, Noe and others 2015a and 2016b indicate that the 
losses in free-flowing streams and rivers are relatively small.
The Phase 5.3.2 watershed model had a significant loss of 12.8 million 
pounds of P in these systems.
Attempts to calibrate the Phase 6 model in beta versions using the 
assumption of no let loss were not successful. Several major river systems 
had more phosphorus measured at the output than was generated by all 
upstream sources.
For this reason, the Phase 5.3.2 losses of 12.8 million pounds were used in 
the final version.





• less than 6 percent of TN from manure and TP from both fertilizers and manure 
is transported to watershed streams

• Approximately 24 percent of estimated nitrogen applications in fertilizers and 
direct fixation by crops reaches watershed streams 
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Phase 5 Average Targets

10/1/2014 19

Land Use TN Lbs/Acre TP Lbs/Acre

Nursery 240 85

Crop 23 2-2.5 

Harvested Forest 20 0.8

Extractive 12.5 3.5

Urban 9.3 1.5

Hay 6 0.4-0.8 

Pasture 4.5 0.7

Forest 2 0.15







Total nitrogen

Provided by J. Sweeney, WQGIT 26 June 












