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Acronyms and Abbreviations 
ac.   Acre 

AgWG   Agriculture Workgroup 

ARS   USDA Agricultural Research Service 

BMP   Best Management Practice 

bu.   Bushel 

bu./ac.   Bushels per Acre 

CBP   Chesapeake Bay Program 

CBPO   Chesapeake Bay Program Office 

CBPWM   Chesapeake Bay Program Watershed Model 

CBW   Chesapeake Bay Watershed 

CRC   Chesapeake Research Consortium 

DE   Delaware 

EOF   Edge of Field 

ft.   Feet 

ha   Hectare 

HUC   Hydrologic Unit Code 

kg   Kilogram 

lbs.   Pounds 

LGU   Land-Grant University 

MD   Maryland 

N   Nitrogen 

NEIEN   National Environmental Information Exchange Network 

NO3-N   Nitrate N 

NRCS   USDA Natural Resources Conservation Service 

NY   New York 

P   Phosphorus 

PA   Pennsylvania 

PAN   Plant available nitrogen 
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Panel   Cover Crop Expert Panel 

QAPP   Quality Assurance Project Plan 

TN   Total Nitrogen 

TP   Total Phosphorus 

USDA   U.S. Department of Agriculture 

VA   Virginia 

WTWG   Watershed Technical Workgroup 

WQGIT   Water Quality Goal Implementation Team 

WV   West Virginia 
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Summary of Recommendations 
 

1 Introduction 
This document summarizes the recommendations of the Phase 6 Cover Crops Expert Panel (the Panel) for revised 
definitions and credits for cover crop practices. The Panel, whose members are identified in Table 1, proposes that the 
Chesapeake Bay Program’s (CBP) existing definitions associated with cover crop BMPs be replaced by the new annual 
practices defined below. 
  
Table 1. CBP Phase 6.0 Nutrient Management Expert Panel Membership 

Name Jurisdiction Affiliation Role 

Ken Staver Maryland University of Maryland Panel Chair 

Charlie White Pennsylvania Penn State University Panel Member 

Jack Meisinger Maryland USDA-Agriculture Research Service Panel Member 

Paul Salon  USDA – Natural Resources Conservation Service Panel Member 

Wade Thomason Virginia Virginia Tech University Panel Member 

Jason Keppler  Maryland Department of Agriculture Watershed Technical Workgroup representative 

David Wood  CBPO Modeling Team representative 

Technical support provided by Mark Dubin (University of Maryland, CBPO), Lindsey Gordon (CRC Staffer), and Don Meals (Tetra Tech).  

CBPO – Chesapeake Bay Program Office; CRC – Chesapeake Research Consortium; USDA – U.S. Department of Agriculture 
 
 
 

2 Practice Definitions 
A cover crop is generally defined as a short term crop grown after the main cropping season to reduce nutrient  
losses to ground and surface water by sequestering excess nutrients. No additional nutrients are applied in the 
fall, however additional nutrients can be applied in the spring and the commodity cover crop can be harvested. 
Important elements of the practice include selection of the cover crop species, the planting time, and the seeding 
method.  Cover crops are one of the most valuable management practices available for protecting water quality, 
especially groundwater quality, which is a difficult resource to protect from non-point sources of soluble 
nutrients like nitrate N.  

The previous 2007 cover crop practice was revised in 2015 for the Chesapeake Bay Program Watershed Model 
(CBPWM) Phase 5.3.2 to include new cover crop species such as annual legumes, brassicas, forage radish, and 
oats, as well as cover crop mixtures, in order to capture the diversity and extent of current cover crop practices 
being used in the Chesapeake Bay Watershed (CBW).    
 
Because of changes in the CBPWM moving to Phase 6, and the  expanded use of cover crops beyond the cover 
crop BMP defined by the Phase 5.3.2 Cover Crop Expert Panel Report, a Phase 6 Cover Crop Expert Panel was 
formed to address  three primary modifications/additions to previous Panel recommendations: 
 

1. Review of nutrient removal efficiencies of the  grass/legume mixture cover crop category that were 
previously handled as simple average of component species; 
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2. Expansion of the traditional cover crop BMP to include cropland where manure is applied in the fall 
following harvest of the summer crop. Previously, this cropland was not considered eligible for cover 
crops; and 

3. Review of the commodity cover crop BMP, which was not addressed by the previous Panel. This practice 
involves modification of nutrient applications to winter cereal production fields to reduce nutrient losses 
by maximizing the nitrogen scavenging function of traditional cover crops.  The commodity cover crop 
practice is unique among cover crops in that the baseline is winter cereal production using standard 
nutrient application practices while the baseline for the traditional cover crop BMP is winter fallow 
conditions.   

 
Practice Name(s) 
 

 Traditional Cover Crops 

 Commodity Cover Crops 
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3 Effectiveness Estimates 
3.1 Summary of Effectiveness Estimates  
 
Recommended nitrogen, phosphorus, and sediment efficiency estimates for combinations of CBW regions, cover 
crop species, and planting conditions are provided in the attached Excel table (P6_CC_effectiveness coefficient 
summary.xls). 
 
Although interest in cover crops has increased nationally in recent years, and the cover crop research base in the 
Chesapeake Bay watershed is expanding, comprehensive studies on nutrient losses conducted across the range of 
climate conditions, physical settings, and agricultural production systems that exist in the CBW remain scarce for 
the many cover crop options that now are used and were considered by this Panel.  Most cover crop studies 
contain pieces of information that help judge relative effectiveness, but few contain full year estimates of 
reductions in nutrient losses.  Four consistent results from the studies considered relevant to this Panel’s effort 
have emerged: 
 

1. Winter cereals respond to higher soil N availability, producing more biomass and moving more soil 
nitrate-N into above-ground biomass as soil N availability increases. 

2. The reference cover crop used in past panel reports (cereal rye planted at 2 bushels/acre; 112 lb/acre) 
when planted during the early or standard planting periods is capable of taking more N out of the soil than 
is generally available post-harvest in summer annual row crop settings.  

3. Reducing cover crop uptake potential by reducing planting rates, or delaying planting, increases the 
likelihood that nitrate will be leached out of reach of cover crop roots before uptake can occur.   

4. Increasing the fall soil N nitrate pool by applying manure or inorganic N will increase winter cereal N 
uptake but also increase the potential for nitrate leaching. 

The Panel relied on the body of information developed by previous panels, information from new studies, and 
consideration of the mechanistic mode of action of cover crops to make the following recommendations on the 
three topics named above: 
 

1. The definition of grass/legume mixtures that were assigned reduction credits in the Phase 5.3.2 Cover 
Crop Expert Panel report should be modified to include mixtures that include at least 25% of the 
recommended planting rate of grass cover, a reduction from 50% of the full rate of the grass component. 
A second grass/legume mixture category should be added for mixtures documented to contain at least 
50% of the full grass planting rate. The N reduction efficiency for this category should be 70 % of the full 
grass efficiency, or the average grass reduction efficiency if no grass is specified.  Grass/legume mixtures 
remain eligible for credit only in the early and standard planting date categories1. The panel also 
recommends that monoculture grass cover crops planted between 50 and 100 % of the full grass rate be 
included in this category, being considered as 70% as effective as full rate grass plantings for early and 
standard planting dates.  This practice will only be credited where local USDA-NRCS review considers 
the planting adequate to provide the level of soil cover needed to prevent soil erosion. 

                                                      
1 Early is more than two weeks before the average frost date, Standard is between the average frost date and two weeks before that date, 
Late is within three weeks after the average frost date. 
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2. The panel recommends that the traditional cover crop practice be applicable to crop land that receives 
unavoidable fall manure applications due to limits on storage capacity at rates not to exceed 50 lb plant 
available N (PAN)/acre. Cover crops planted on cropland where manure is applied following harvest of 
the summer crops and prior to cover crop planting should be credited for N reductions at 70% of the table 
values currently used for traditional cover crops planted where no manure is applied in the fall.  The 
reduction credit is less than for traditional cover crops because increases in the soil N pool reduce the 
potential for cover crop uptake before leaching occurs. This option only is available for full rate grass and 
brassica cover crop options, or grass and brassica mixtures.  

3. The commodity cover crop BMP, in which winter cereals are planted for harvest but which are not 
fertilized in the fall as has been standard practice, should receive a 5, 10, and 15% N reduction credit for 
the early, normal, and late planting period.  This credit should be applied to the summer annual land use 
where the winter cereal was planted. Commodity cover crops are equally effective at taking up soil nitrate 
as traditional cover crops, but the credit is reduced because the baseline condition is standard winter 
cereal production with a fall N fertilizer application. Although comprehensive data are lacking, the panel 
assumed that past standard practice for winter cereal production included a 30 lb/acre N application just 
prior to fall planting. This panel is not addressing the effect of the commodity cover crop practice related 
to delaying winter nutrient applications since this change in nutrient applications will be addressed within 
the winter cereal land uses that will exist in the Phase 6 CBPWSM. 

The panel also considered changes in the Phase 6 CBPWM that will affect the cover crop practice.  The most 
important change will be the identification of distinct crop land uses with varying N loss rates.  This will make it 
possible to apply cover crop reduction efficiencies to specific crop land uses, which will support efforts to target 
cover crop implementation to crop land uses with the greatest potential for nutrient losses.  As a result, a cover 
crop practice applied to high loss potential land uses will produce a greater total load reduction than if applied to 
lower loss potential crop land, or average loss potential crop land. This is viewed as a positive change that will 
make the CBPWSM, which is the planning and accounting system for achieving nutrient reduction goals, more 
consistent with cost-effective nutrient reduction strategies. 
 
The Panel considered options for revising cover crop P reduction credits but at this time recommends 
effectiveness estimates only for nitrogen (N) for two principal reasons. First, cover crops primarily function to 
trap or sequester N, with only minor reductions for phosphorus (P) and sediment. Second, as of publication of 
this report, sufficient data are not available on the effect of cover crops on P and sediment. The Panel 
recommends that consideration of P and sediment reductions for the new cover crop BMPs be undertaken at a 
later time and that placeholder efficiency values of zero be maintained for P and sediment until reasonable 
estimates can be derived from best available data or an independent agricultural model such as APEX. 
 
 

3.2 Examples of Application of Revised Effectiveness Estimates 
3.2.1  Grass-legume mixtures  
The grass-legume mixture N reduction credits developed by the Phase 5.3.2 cover crop expert panel will be left 
unchanged but the definition of the practice will be changed to apply to mixtures that contain at least 25%, but 
not more than 50% of the full rate of the grass component of the mixture as defined by NRCS (Practice Standard 
340). For cereal rye, the full rate planting is 2 bu/ac or 112 lb/ac of seed. so the credit for this mixture category 
would be for mixtures that include 0.5 -1.0 bu/ac or 28-56 lb/ac of rye seed plus an annual legume.  As described 
in the Phase 5.3.2 cover crop report, the N reduction credit for this practice would be the average of the full rate 
grass reduction credit and the annual legume credit. For example, in the Coastal Plain/Piedmont an early-drilled 
rye traditional cover crop receives an N reduction credit of 0.45 and the annual legume a credit of 0.07, yielding 
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an average N reduction credit of 0.26 for mixtures that include 0.5 -1.0 bu/ac of rye seed.  In addition to this 
revision in the definition of the current mixture credits, the panel also is recommending the addition of a mixture 
category for cover crop plantings that contain least 50%, but less than 100% of the full rate of the grass 
component of the mixture as defined by the NRCS (Practice Standard 340) that receives an N reduction credit 
that is 0.7 of the full rate grass component in the mixture.  Again using cereal rye as in example, mixtures in this 
category would need to contain at least 1 bu/ac or 56 lb/ac of rye seed.  For mixtures with 1.0 -2.0 bu/ac of rye 
seed early drilled in the Coastal Plain Piedmont, the N reduction credit would be 0.7 of the full rate reduction 
credit for rye of 0.45, or 0.31.  Credits in this category also would apply to monoculture grass cover crops planted 
at a rate of between 50 and 100% of the full planting rate where local USDA-NRCS review considers the 
planting adequate to provide the level of soil cover needed to prevent soil erosion. All mixtures and reduced rate 
monocultures only are eligible to receive credit when planted in the early and standard planting windows and are 
not eligible for use following fall manure applications. 
 

3.2.2  Traditional cover crops following fall manure applications  
Determining the credit for a traditional cover crop planted following a fall manure application is simply a matter 
of multiplying the appropriate traditional cover crop N reduction credit times 0.7.  For the case of early drilled 
rye in the Coastal Plain/Piedmont region, the current N reduction credit is 0.45 for settings where no manure is 
applied in the fall.  Previously, no cover crop practice was eligible for use on crop land where manure was 
applied in the fall. In Phase 6, early drilled rye following a manure application will receive an N reduction credit 
of 0.7 x 0.45, or 0.31. All traditional full rate grass and brassica cover crop options, and grass/brassica mixtures 
currently identified will be eligible for N reduction credit where manure is applied in the fall with the adjustment 
being 0.7 in all cases.  This cover crop practice will be applied to Phase 6 land uses identified as eligible for 
manure applications. 
 

3.2.3  Commodity cover crops  
The commodity cover crop N reduction credit developed by this panel will be applied to the land use where the 
winter cereal crop was planted, and only addresses the impact of N losses due to withholding of a fall N 
application.  Previous N reduction credits for the commodity cover crop practice covered all aspects of the 
practice and the full winter cereal production cycle. In Phase 6, changes in management related to nutrient 
applications after January 1 will be addressed in the winter cereal land uses that have been identified in Phase 6 
of CBPWM but which were not broken out as distinct land uses in previous phases of the model.  The planting 
periods will be the same as those used for the traditional cover crop practice: early, normal and late.  A change 
from the past will be that the Phase 6 commodity cover crop practice will not be covered by the traditional cover 
crop N credit matrix; a single N reduction credit will be given for all the winter cereal species in a given planting 
period.  For any early planted winter cereal crop not receiving a fall N application, an N reduction credit of 5% 
will be applied to the land use where that crop was planted.  Winter cereal planting usually follows corn or 
soybean production but the reduction credit does not vary by preceding crop or winter cereal type.  The same 
approach will be used for winter cereals planted in the normal and late planting windows, except the N reduction 
credit applied will be 10% and 15% respectively.  These reduction credits will replace those used in previous 
versions of the CBPWM for the commodity cover crop practice.   
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4 Review of Literature and Data Gaps 
There is a large and expanding research base in the CBW covering a wide range of cover crop effects on 
nutrient loss, soil quality and crop production. Multiple studies from CBW states have provided findings 
relevant to the cover crop practices being considered by this Panel, but none explicitly quantify annual 
reductions in N losses for these cover crop options.  Nevertheless, multiple studies provide information that 
collectively is useful in assigning nutrient reduction credits to the cover crop options being considered.  A 
consistent finding throughout the watershed is that winter cereals respond dramatically to differences in root 
zone nitrate availability, with above-ground N content increasing up to fivefold in response to increasing N 
availability.  This has been found to be the case where fall soil N varied do to natural variability in summer 
weather that affected soil nitrate levels following the summer crop (Staver and Brinsfield 1998), where spring N 
applications to a summer crop were varied experimentally (Staver and Brinsfield 1990, Shipley et al. 1992, 
Coale et al. 2001), where a summer legume crop was plowed down (Poffenbarger et al. 2015), and where either 
inorganic N fertilizer (Monks et al. 1997, Pavuluri et al. 2014, Meisinger et al. 2015) or biosolids (Staver and 
Brinsfield 1998a, Bamber et al. 2016) or manure (Ort et al. 2013) were applied in the fall when the winter cereal 
was planted.  Total winter cereal N uptake under conditions of high N availability has been reported in several 
of the above and other studies (Dean and Weil 2008, Hoover et al. 2013, Finney et al. 2016) to exceed 100 
kg/ha.  Fall N uptake by triticale planted prior to September 20 following corn silage has been found to average 
70 kg/ha in NY (Q. Ketterings, pers. comm. 2016).  
 
The responsiveness of winter cereals to additional N availability is highly relevant to the cover crop practices 
being considered by this panel.  The other relevant factor is the typical fall root zone pool in CBW cropland and 
the size of the fall soil nitrate pool relative to the uptake potential of winter cereals.  While many of the studies 
cited were small scale plot studies, several looked at fall root zone N availability in commercial scale 
production settings.  Staver and Brinsfield (1998) reported 9-year average post-harvest 0-30 cm field average 
root zone nitrate-N pools of 33.2 and 25.5 kg/ha under continuous conventional and no-till corn production, 
respectively.  All values fell close to the mean except for one extreme value (110 kg/ha) when corn yields were 
less than half the yield goal due to drought.  Fall sampling in private farm fields in Virginia following corn 
grain harvest indicated a 0-30 cm nitrate-N pool ranging from 10-50 kg/ha (Pavuluri et al. 2014) and 28-200 
kg/ha (Bamber et al. 2016) although in the latter study 7 of 10 fields had values under 50 kg/ha.  Staver (2001a) 
reported post-harvest 0-60 cm nitrate-N pools in private farm fields in the Choptank River basin in MD of 43.7 
kg/ha following corn fertilized with inorganic N and 18.4 kg/ha following soybean harvest.  In a five year study 
sampling both research plots and private fields Forrestal et al. (2013) reported 0-30 cm fall nitrate-N for corn 
research plots receiving recommended rates of fertilizer N and private fields ranging from 8-177 kg/ha with 7 of 
the 8 private fields having values ranging from 7-42 kg/ha.  Most of the values reported for the research plots 
also were in this range.  
 
The magnitude of typical root zone nitrate-N pools where no fall nutrients are applied in comparison to 
potential N uptake by winter cereals in excess of 100 kg/ha explains why winter cereals typically respond 
dramatically to fall N applications.  It also indicates that winter cereals planted in early and standard planting 
periods typically are N limited and capable of taking up much more nitrate than is available in well managed 
cropland settings. In addition, widespread implementation of nutrient management planning and a shift towards 
P based applications of organic nutrient sources would suggest that fall root zone nitrate pools have decreased 
since the Bay restoration effort began, but little measured data exists to directly support this concept.  However, 
numerous studies in the Bay watershed have shown that post-harvest soil nitrate concentrations increase with 
increasing N application rates to the proceeding corn crop (Staver and Brinsfield 1990, Coale et al. 2001, 
Forrestal et al. 2013) suggesting that fall root zone nitrate concentrations have likely decreased since the Bay 
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restoration effort began as a result of widespread efforts to implement nutrient management and minimize N 
applications beyond crop needs.  This would suggest that moving forward, fall root zone nitrate availability will 
tend to be well below winter cereal uptake potential which has implications for all of the revisions being 
considered by this Panel. 
 
In the case of grass-legume mixtures, the capacity of full rate winter cereal cover crops to take up well in excess 
of typical fall root zone nitrate pools suggests that cutting the grass planting in rate in half in a mixture will not 
cut the N reduction efficiency of the mixture practice in half, as was the basic approach used for mixtures by the 
5.3.2 Cover Crop Expert Panel.  The approach currently in place averages the grass and legume reduction 
values but because the annual legume N credit is so low (0.06-0.07) the credit for mixtures currently is 
approximately half of the value of the full rate credit for the grass in the mixture (specifically, the credit is half 
of the full rate for the grass in the mixture plus 0.03). The most direct support of the proposed change is from 
recent studies in PA (Poffenbarger et al. 2015) that reported N uptake by rye in mixture only decreasing 
marginally when the rye planting rate in a mixture was reduced from 2.7 to approximately 1 bu/ac.  Rye cover 
crop total N uptake in these studies exceeded 100 kg/ha in two of the site years considered.  In the four site-
years considered, the sharpest drop in N uptake as planting rate decreased occurred when planting was delayed 
until October 10, supporting the approach taken by the Phase 5.3.2 cover crop panel that mixtures should only 
be credited in the early and normal planting date categories.  In studies in VA under lower N status conditions, 
Thomason et al. (2015) reported mixture N accumulation to remain little changed when rye planting rates were 
cut to approximately 75% of the full planting rate in a mixture, and also when planting dates were delayed from 
mid-September to mid-October. Other studies of cover crop mixtures conducted at multiple sites in VA 
(Fleming and Thomason 2015) found mixture biomass and N uptake to be as a high or higher than full rate 
single species winter cereal cover crops although N uptake by the component species in the mixtures was not 
determined.  One management factor supporting mixtures is that legume survival is enhanced by earlier planting 
dates, which also allows the grass component in the mixture more time to take up root zone nitrate before 
leaching occurs.  A second supporting factor is that the legume N fixation function of mixtures is likely most 
desirable to producers who don’t have access to manure as grass in mixtures tends to outcompete legumes when 
soil N status is high (Clark 2007).  This means that mixtures usually will be planted on sites with relatively low 
N status, increasing the likelihood that the grass component of the mixture can take up most of the root zone 
nitrate pool before leaching occurs.  The Panel proposes adding a second category for mixtures that allows 
down to 25% of the full grass planting rate because these types of mixtures are being promoted as part of the 
nationwide effort primarily focused on soil quality that promotes diverse cover crop mixtures (Finney and Kaye 
2016).  These mixtures have been shown to be useful for N uptake in the northern part of the watershed 
(Ketterings et al. 2011) following winter cereal grain harvest.  South of central PA planting of soybeans after 
winter cereal grain harvest is widespread eliminating the growing window for many potential cover crop 
species. Again, the studies by Poffenbarger et al. (2015) are the main direct support of this additional category 
as rye N uptake down to panting rates approximately 25% (0.54 bu/ac) of the full rate were evaluated and never 
found to reduce rye N uptake to below 50% of that by full rate monoculture rye plantings. The consensus of the 
Panel is that mixtures containing 25 - 50% of the full grass planting rate should receive the N reduction credit 
developed for mixtures in the 5.3.2 Cover Crop Expert Panel report that is the average of the credit for the credit 
of grass component of the mixture and the credit for annual legumes.  Mixtures containing at least 50% of the 
full grass planting rate should receive an N reduction credit of 0.7 of the full grass planting rate as currently 
specified.  Mixtures with less than 25% of the full grass planting rate should not receive a reduction credit 
beyond those currently specified for annual legumes.  Mixtures and reduced planting rate monocultures should 
not receive credit except in the early and standard planting date categories. 
 
In the case of fall manure applications, winter cereal cover crops have the potential to take up a large fraction of 
the increased nitrate available due to the manure application and reduce leachate nitrate concentrations nearly to 
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the same levels as where no manure was applied (Staver and Brinsfield 1998a, Staver 2001).  In studies of cover 
crop N uptake following corn silage in NY, Ort et al. (2013) reported highest biomass production by triticale 
following the highest manure application rates and the lowest cover crop N uptake where no manure was 
applied (“more manure, more uptake”). Coale et al. (2001) reported much higher cover crop N uptake by winter 
cereals where previous poultry manure applications produced elevated nitrate availability, although the manure 
applications were in the spring rather than the fall.    Fall manure applications necessary because of storage 
limitations are limited to 50 lb PAN/ac in MD and recommended not to exceed that level in NY (Van es et al. 
2002).   As described above, post-harvest root zone nitrate-N typically is less than 40 kg/ha following corn 
except for drought conditions and less than 30 kg/ha following soybeans.  Except in drought years, the added 
nitrate-N from a from a fall manure application will not increase the root zone nitrate pool beyond the uptake 
capacity of winter cereal cover crops planted in the early and standard planting periods. Nevertheless, 
increasing the soil nitrate pool will increase the likelihood of nitrate being lost before cover crop uptake occurs. 
Forrestal et al. (2013) described how leaching of nitrate varies from year to year due to varying precipitation 
relative to soil water holding capacity. In years with dry or average precipitation conditions nitrate remains 
available for uptake for a longer period while in years with above average fall precipitation nitrate can be 
leached out of the root zone before uptake occurs, especially on coarse-textured soils.  This suggests that the 
effectiveness of cover crops to reduce nitrate leaching on sites receiving fall manure applications will be little 
reduced in dry autumns, but will be reduced when leaching occurs early in the fall due to above average 
precipitation. Comprehensive data are not available on the change in cover crop effectiveness for reducing N 
losses as the root zone nitrate pool is increased across a range of fall weather conditions but the Panel settled on 
a value of 0.7 of the current N reduction credits for settings where no fall N is applied.  Evidence is compelling 
that cover crops are a critical tool for reducing N losses due to fall manure applications and the overall impact 
of cover crops in this setting can be very high and result in large reductions in overall N losses in concentrated 
dairy producing regions of the CBW.    
 
The commodity cover crop N reduction credit also is related to the relative magnitude of the soil nitrate pool 
and the uptake potential of winter cereals.  This Panel is only considering the elimination of a fall N application 
at the time of planting of a winter cereal that was a standard practice historically, although not precisely 
quantified.  This Panel is assuming that fall N applications were 30 lb/ac (33.4 kg/ha).  In the past the 
commodity cover crop practice also has included delaying mid and late winter N applications until just prior to 
spring growth but this aspect is not being considered by this Panel, but will be addressed as part of the winter 
cereal land uses that are now identified in Phase 6 of the CBPWM. This Panel is considering the effect of the 
commodity cover crop practice as the reduction in annual N losses from the crop land use where the winter 
cereal was planted as a result of eliminating a fall N application of 30 lb/ac.  As discussed earlier, root zone 
nitrate-N availability typically falls in the range of 20-40 kg/ha (18-36 lb/ac) except following summer droughts 
or in cases where manure is applied. This means that elimination of the fall N application will approximately 
reduce the pool of nitrate available for uptake and leaching by 50 %.  One complicating factor in this analysis is 
that nitrate can be stored in the soil profile below the region of the soil routinely sampled, but still be available 
for uptake by crops including winter cereals.  Multiple studies in the CBW have reported varying and 
potentially significant quantities of nitrate present in fall in the 30-90 cm depth interval of the soil profile 
depending on past management and precipitation patterns (Staver and Brinsfield 1998, Coale et al. 2001, 
Forrestal et al. 2013).  Some fraction of this nitrate also is available for uptake by winter cereals, and winter 
wheat production guides in the CB watershed have recommended sampling to a depth of 3 ft (90 cm) to assess 
N availability to the crop (Alley et al. 1993).  More nitrate may be available for uptake than indicated by 0-30 
cm sampling results and the elimination of a 30 lb fall N application may represent less than a 50 % reduction in 
N availability for a winter cereal crop.  Nevertheless, reducing the available N pool will increase the likelihood 
that uptake by a winter cereal crop will remove nitrate from the root zone before leaching can occur.  Because 
nitrate uptake potential by winter cereals decreases as planting dates get later in the fall, reducing the soil nitrate 
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pool is actually more critical for later planted winter cereals. Specifically, the likelihood that withholding an N 
application will reduce nitrate leaching losses increases moving later in the fall because there is less potential 
for plant uptake of any added N.  Opportunity for uptake of N applied earlier in the fall is greater so withholding 
N applications to early-planted winter cereals is less likely to reduce nitrate leaching losses.  No direct data exist 
demonstrating nitrate leaching losses across a range of fall application scenarios but Meisinger et al. (2015) did 
demonstrate in lysimeter studies that soil water storage in the fall can minimize leaching of applied N while N 
applied in winter even to an existing wheat crop can be leached rapidly.  Additional lysimeter studies with intact 
soil cores at Beltsville, MD indicated that elimination of fall N applications as specified under the commodity 
cover crop practices reduced nitrate leaching losses approximately 10 % (J. Meisinger, pers. comm. 2016).  The 
summary statement of the Panel based on very limited direct data, but extensive data describing the general 
mechanism of nitrate leaching and nitrate uptake by winter cereals is that withholding fall N applications to 
winter cereal crops will increase the root zone nitrate scavenging efficiency by reducing the total nitrate pool, 
which in turn, will reduce the potential for nitrate leaching.  This benefit will be least for early planted winter 
cereal crops that have a high potential for uptake of any added N, especially in dry warm falls with below 
average precipitation allowing uptake of nitrate to occur before leaching.  As planting dates get later, the 
potential for uptake of added N before leaching occurs is reduced, thus increasing the likelihood of increased N 
leaching losses due to applied N, and increasing the impact of withholding N on reducing N leaching losses.  
The Panels judgement is that the fall component of the commodity cover crop practice will reduce annual N 
losses from the Phase 6 land use where planting occurred (primarily corn and soybean land uses) by 5, 10, and 
15 % for early, standard, and late planted winter cereal crops.    
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5 Application of Practice Estimates 
5.1 Load Sources 
Traditional and Commodity Cover Crop practices apply to the following partnership approved Phase 6 agricultural land 
uses with the following applications:  
 

 Traditional Cover Crops including mixtures are applicable to all row crop land that do not include a fall planted 
crop that overwinters for harvest the following year.  Because cover crops can be planted following the fall harvest 
of double cropped systems, double cropped systems are also eligible for applying Traditional Cover Crop BMPs.  
The adjusted reduction credits for where fall manure is applied will be for land uses with manure applications.  

 
 Commodity Cover Crops also are applicable to all row crop land uses that do not include a fall planted crop that 

overwinters (e.g. spinach). This is based on the proposal that the N and P reduction efficiencies are being applied to 
the cover crop establishment year land use; e.g. corn, soybeans, etc. 

   
Table 2. Land Uses to Which the Cover Crop Practices Apply 

Land Use  Description 
Full Season Soybeans Soybeans ineligible for double cropping 
Grain with Manure Corn or sorghum for grain eligible for manure application and ineligible 

for double cropping 
Grain without Manure Corn or sorghum for grain ineligible for manure application and ineligible 

for double cropping 
Silage with Manure Corn or sorghum for silage eligible for manure application and ineligible 

for double cropping 
Silage without Manure Corn or sorghum for silage ineligible for manure application and 

ineligible for double cropping 
Small Grains and Grains Small grains and grains other than corn or sorghum eligible for manure 

and ineligible for double cropping 
Small Grains and Soybeans Soybeans double cropped with small grains and ineligible for manure 
Specialty Crop High Specialty crops with relatively high nutrient inputs with some crops 

eligible for manure 
Specialty Crop Low  Specialty crops with relatively low nutrient inputs with some crops 

eligible for manure 
Other Agronomic Crops Other high commodity row crops such as tobacco, cotton, etc., with some 

crops eligible for manure 
 
 
 
 

5.2 Practice Baseline 
Identification of potential methods to estimate historical cover crops – especially commodity cover crops – is challenging. 
The Panel has discussed the fact that baseline conditions with respect to cover crops have never been fully laid out. Over 
the last several decades, changes in crop varieties, crop yields, the amount of N recommended or applied, the timing of 
nutrient applications, and tillage practices have changed so significantly that establishing historical cover crop 
implementation has been difficult.   
 

5.3 Hydrologic Conditions 
The Panel represented BMPs that can be applied across all hydrologic conditions in the CBW. 
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5.4 Sediment 
Panel report provides reduction efficiencies for total sediment. 
  

5.5 Species of Nitrogen and Phosphorus 
The Panel recommended reduction efficiencies only for total N, total P, and total sediment. 
 

5.6 Geographic Considerations 
The Panel report represented BMPs that can be applied across all geographic areas of the CBW. The practices may have 
localized limitations on applicability, including steep slopes, stony soils, and wet conditions. Nitrogen reduction 
efficiencies are different for the Coastal Plain and the Uplands based on different runoff/infiltration partitioning 
coefficients. Phosphorus reduction efficiencies vary by the proportion of well-drained versus poorly drained eligible 
cropland. 
 

5.7 Temporal Considerations 
Cover crop reduction efficiencies depend on planting date, with greater reduction efficiencies attributed to early planting.  
Late planted cover crops receive lower reduction efficiencies than cover crops planted in the standard planting window.  
 

5.8 Practice Limitations 
There are no limitations to the application of BMPs. These practices may be applied to all agricultural land use categories 
in the CBW. 
 

5.9 Potential Interactions with other Practices 
The Panel recognizes that BMPs interact with all other agricultural practices for all agricultural land use categories in the 
CBW. Potential limiting interactions with other practices include conservation tillage and manure injection/incorporation. 
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6 Practice Monitoring and Reporting 
 

6.1 Phase 6.0 Cover Crops Tracking, Verification, and Reporting 
In Phase 6, states are responsible for reporting county acres or percentages for cover crop practices to the 
National Environmental Information Exchange Network (NEIEN) for all years. If a state does not currently have 
historic implementation information, they should consider obtaining historic BMP implementation information 
where possible, and tracking and reporting for future years. However, the full implementation of CBP BMP 
verification requirements in 2018 will necessitate the tracking and reporting of practice implementation data for 
future reduction credits. 
 
The Panel recommends that cover crop practice implementation tracking, verification, and reporting on a county-
by-county or state-by-state basis be based on the premise that the practices represent Visual Assessment (Single 
Year) BMPs. States will report BMP implementation annually to the CBPO as the number or percentage of acres 
meeting the definitions and qualifications set forth by the Panel in this report for traditional and commodity cover 
crop BMPs. 
 
Cover crop BMPs represent an historic and expanding suite of BMPs for the CBP modeling tools over the history 
of the Program. As such, cover crop BMPs are included in the jurisdictions’ verification plans that were 
submitted to the CBP in late 2015. As with all BMPs, the jurisdictions will be expected to document their 
verification protocols and procedures in their Quality Assurance Project Plans (QAPP) for cover crop BMPs that 
are reported to the CBPO for N crediting reductions. The jurisdictions will determine if modifications of those 
verification plans are required after this Expert Panel recommendation report is approved by the CBP partnership 
following the WQGIT BMP Protocol, and before the jurisdictions are able to start reporting these BMPs in the 
Phase 6 modeling tools for annual progress implementation. As the states consider how to verify cover crop 
BMPs and as they document those procedures in their QAPPs, state partners should follow the existing 
Agriculture Workgroup’s (AgWG) BMP Verification Guidance 
(http://www.chesapeakebay.net/about/programs/bmp/additional_resources). 
 
The current verification guidance from the AgWG organizes BMPs into three general categories: Visual 
Assessment BMPs (Single Year), Visual Assessment BMPs (Multi-Year), and Non-Visual Assessment BMPs. 
The complete AgWG guidance is quite extensive and is not restated in this section; the Panel refers to the AgWG 
guidance for additional detail and definitions of these assessment methods. The Panel is not proposing any new 
or unique aspects of BMP verification for purposes of the BMPs described in this report. This section simply 
explains how the recommended BMPs correspond to the existing BMP verification guidance. 
 
Cover crop practices are often part of a larger conservation management system or plan that often involves 
multiple management and physical components (e.g., nutrient management plans, conservation plans, crop 
rotations) that can be visually assessed over time. Conservation practices as part of systems or plans also 
incorporate single year visual components (e.g., tillage and crop residue management), in addition to other 
documentation as needed under applicable state or federal agricultural programs, and/or permits. Thus, cover 
crop BMPs can reasonably be verified using elements of the Visual Assessment (Single-Year) category described 
by the AgWG. 
 
Each state will determine the most appropriate methods for verifying cover crop BMP implementation given 
their specific priorities, programs, needs, and capacity. For example, one state may leverage existing farm site 
visits to also verify that the operation meets applicable cover crop BMP definitions as recommended by the 
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Panel. Another state may implement field transect surveys based on the CTIC standards to provide sufficient 
county-level verification, incorporating quality assurance and quality control (QA/QC) spot-checks. Ideally, 
states will leverage multiple existing and perhaps new avenues to verify that cover crop practices are sufficient to 
meet the BMP criteria as determined by a trained and/or certified independent third party, and that the data 
records are accurate and up-to-date. 
 
Jurisdictions can follow the AgWG’s guidance for Visual Assessment (Single Year) BMPs to verify the 
traditional and commodity cover crop BMPs recommended in this report for N reduction credits in the Phase 6 
Chesapeake Bay Watershed Model. Verification for Visual Assessment (Single Year) BMPs depends more on an 
annual visual assessment of physical features than on oversight and checks on operational records or 
documentation. 
 
The N reductions for cover crop BMPs described in this report are to be based on the verified required elements 
of the cover crop BMPs following the AgWG’s guidance for Visual Assessment (Single Year) BMPs. Because 
cover crops are an annually reported BMP, the most important criteria (i.e., species, planting date, planting 
method, nutrient applications and timing, termination method) could be documented in records available to the 
applicable state agency. Given the close association between cover crops and other CBP-approved BMPs (e.g., 
conservation planning, conservation tillage, nutrient management) the state agency can potentially use relevant 
data or associated verification methods for other reported BMPs to verify the type and acres that were managed 
via one of the cover crop BMPs described by the Panel. If the state agency finds that this basic information 
cannot be verified through its spot-checks, transect surveys, or other annual BMP verification procedures 
described in its QAPP, then the BMP cannot satisfy the definitions and expected N reductions described in this 
report. 
 
For more information about the CBP Partnership’s BMP Verification Framework 
The full CBP partnership BMP Verification Framework is available online at 
http://www.chesapeakebay.net/about/programs/bmp/additional_resources (scroll down to October 2014 
Basinwide BMP Verification Framework Document). 
The current AgWG’s BMP Verification Guidance is included in Appendix B of the full Framework Document, 
available at http://www.chesapeakebay.net/documents/Appendix%20B%20-
Ag%20BMP%20Verification%20Guidance%20Final.pdf. 
 

6.2 Future Verification of Conservation Tillage Practices 
The Panel envisions that potential opportunities may exist in the future for utilizing alternative forms of BMP 
verification, such as remote sensing from satellite, aerial, and drone imagery. 
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Appendix A: Technical Requirements for Reporting and Simulating 
Nutrient Management BMPs in the Phase 6 Watershed Model 
 

[Appendix A to be added at a later date] 
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Appendix B: Methods to Estimate Historic Implementation 
 
 
 
Identification of potential methods to estimate historical cover crops – especially commodity cover crops – is 
challenging. The Panel has discussed the fact that baseline conditions with respect to cover crops have never 
been fully laid out. Over the last several decades, changes in crop varieties, crop yields, the amount of N 
recommended or applied, the timing of nutrient applications, and tillage practices have changed so significantly 
that establishing historical cover crop implementation has been difficult.   



 
 

Appendix C: Nutrient Management Phase 6.0 Expert Panel 
Charge Document 
 

Charge and Scope of Work 
Cover Crops Phase 6.0 Expert Panel 

March 19, 2015 
Background  
Traditional and commodity cover crops are approved practices in the Phase 5.3.2 (P5.3.2) 
Chesapeake Bay Program Watershed Model. The Traditional Cover Crops BMP is currently defined 
as a short term crop grown after the main cropping season to reduce nutrient losses to ground and 
surface water by sequestering excess nutrients. No additional nutrients are applied in either the fall or 
spring, and the cover crop is terminated without harvesting. The following traditional cover crop 
species have associated nitrogen (N), phosphorus (P), and sediment reduction efficiencies:  

Rye  
Wheat  
Barley  
Annual Ryegrass  
Annual Legumes  
Annual Legume plus Grass Mixtures  
Brassica (winter hardy)  
Forage Radish  
Forage Radish plus Grass Mixtures  
Triticale  
Oats (winter hardy)  
Oats (winter killed)  

 
The Commodity Cover Crops BMP is currently defined as a short term crop grown after the main 
cropping season to reduce nutrient losses to ground and surface water by sequestering excess 
nutrients. No additional nutrients are applied in the fall, however additional nutrients can be applied 
in the spring after March 1 and the commodity cover crop can be harvested. The following 
commodity cover crops have an associated N reduction efficiency:  

Rye  
Wheat  
Barley  

 
Recommendations for Expert Panel Member Expertise  
The AgWG expert panel organization process1 directs that each expert panel is to include eight 
members, including one non-voting representative each from the Watershed Technical Workgroup 
(WTWG) and Chesapeake Bay Program modeling team. Panels are also expected to include three 
recognized topic experts and three individuals with expertise in environmental and water quality-
related issues. A representative of USDA who is familiar with the USDA-Natural Resources 
Conservation Service (NRCS) conservation practice standards should be included as one of the six 
individuals who have topic- or other expertise. 
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In accordance with the July 13, 2015 Water Quality Goal Implementation Team BMP Expert Panel 
Protocol (BMP Protocol)2, panel members should not represent entities with potential conflicts of 
interest, such as entities that could receive a financial benefit from Panel recommendations or where 
there is a conflict between the private interests and the official responsibilities of those entities. All 
Panelists are required to identify any potential financial or other conflicts of interest prior to serving 
on the Panel. These conditions will minimize the risk that Expert Panels are biased toward particular 
interests or regions.  
 
The Agriculture Workgroup directs that the P6.0 Cover Crops Panel should include members with 
the following areas of expertise:  

An agronomist or soil scientist with experience with cover crops in the Chesapeake Bay 
watershed.  
Knowledge of how BMPs are tracked and reported, and the Chesapeake Bay Program 
partnership’s modeling tools.  
Experience verifying cover crop practice implementation.  
Expertise in fate and transport of N, P, or sediment in cover cropped systems.  
Expertise in hydrology to address both surface water and ground water transport.  
Expertise in both grain and forage crops and operations with and without livestock.  
Knowledge of, and experience with, USDA-NRCS conservation practice standards and 
codes.  

 
The collective expertise of panel members should cover the range of both the physiographic regions 
found and the cover crop species used within the Chesapeake Bay watershed.  
 
Expert Panel Scope of Work  
The general scope of work for the Cover Crops P6.0 Panel will be to define and configure the Cover 
Crops BMP in the P6.0 model. Specifically, the Agriculture Workgroup defines the following three 
charges with associated tasks for the P6.0 Cover Crops Panel:  

1. Transition and translate all current cover crop reduction efficiencies from the P5.3.2 to the 
P6.0 model.  
2. Review and update the definitions and reduction efficiencies of cover crops that are 
eligible for commodity cover crop status.  
3. Panel will collaborate with the P6.0 conservation tillage Panel to address credits for winter 
cover crops that receive fall nutrients.    

 
 
 
 
 
 
 
 
 
 
 
 
 

2 http://www.chesapeakebay.net/documents/CBP_BMP_Expert_Panel_Protocol_WQGIT_approved_7.13.15.pdf 
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The following two items are recommended for consideration if time allows, or if necessary within the 
context of addressing charges 1 and 2: 3  

 Create a late-summer planting system for cover crops that are planted in mid- to late-August 
after a silage removal or short-season crop (e.g., vegetable).  

 Consider a change from the current approach that uses average frost date for setting planting 
dates to one that uses heat units.  

 
This scope of work addresses cover crop reduction efficiencies for N, P, and sediment.  
The first charge is necessary because the P6.0 model features a change in land use categories, a 
possible change in the baseline condition, and some likely changes in how the cover crop BMPs will 
be applied to specific land uses.  
 
The second charge is necessary to evaluate and update the commodity cover crop portion of the BMP 
that was not addressed by the Phase 5.3.2 Cover Crops Expert Panel. This evaluation and updating 
should include an evaluation of the current N reduction efficiencies and possible estimates of P and 
sediment reduction efficiencies for the existing commodity cover crops, identifying other cover crop 
species from the current traditional cover crop list that would be eligible for commodity cover crop 
status, and estimating the N, P, and sediment reduction efficiencies for each new commodity cover 
crop species.  
 
The third charge is necessary to ensure that recommendations regarding a definition and credits for 
winter cover crops receiving fall nutrients are based on input from both Panels. The P6.0 
Conservation Tillage Panel is charged with this task, but collaboration with this Panel is 
recommended to both ensure consistency between and take advantage of the expertise available in 
the two panels.  
 
While the P6.0 Panel is charged only with items 1 through 3 and their associated tasks, it may choose 
to address the two additional items, if it has time or it is determined that addressing either or both of 
these items is essential to the successful completion of charges 1 and 2.  
 
The first optional item is suggested to expand the scope of the cover crop BMP to address those 
covers planted after a summer-harvested crop. Such planting is much earlier than the frost date that is 
currently in use. In addition, some cover crops will be better suited for early planting (e.g., radishes, 
warm season grasses) while others will not (e.g., rye, cool season grasses). If the first optional item is 
undertaken, it will also require estimating the N, P, and sediment reduction efficiencies for each 
species in the new late-summer planting category. The second optional item is suggested because 
cover crop planting dates in the P5.3.2 model are based on average frost date, in order to adjust the 
reduction efficiencies across the whole Bay Watershed. The second optional item recommends that 
the P6.0 Panel consider the usefulness and practicality of using a heat unit based planting date 
system. It is recognized that a heat-unit approach would require significant additional data-base 
work, but the benefits may warrant such effort.  
 
The Panel will follow the process described in the 2015 BMP Protocol for all activities including 
development of a final report. In addition, the Panel will develop a provisional paper including BMP 
structure and type, draft BMP definition(s), and initial elements of the BMP such as associated 
components and conservation practices, and USDA-NRCS associated conservation practice codes. 
Initially identified literature citations will be included to provide a range of 4  
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potential effectiveness values that the panel will consider and supplement with further evaluation. 
The panel will present their provisional BMP paper to the AgWG, WTWG, and WQGIT for 
informational purposes, and for initial Partnership comments on the proposed direction of the panel’s 
evaluation. Provisional panel recommendations will be used only for initial Phase 6 model 
development and calibration, and not for future implementation progress reporting by the 
jurisdictions.  

 
Timeline and Deliverables  
The Expert Panel project timeline for the development of the panel recommendations is based on the 
Phase 6.0 model development schedule. This timeline includes the development of a provisional 
recommendation for this BMP prior to the finalization of a fully documented recommendation report 
with effectiveness values. Provisional panel recommendations will be used only for initial Phase 6 
model development and calibration, and not for future implementation progress reporting by the 
jurisdictions. The Panel coordinator will work with the Panel to develop a detailed project timeline 
based on the deadlines below.  
 
Summer 2015 – Panel stakeholder kickoff meeting  
September/October 2015 – The Panel will present a provisional report to the AgWG, WTWG, and 
WQGIT for informational purposes, and for initial Partnership comments on the proposed direction 
of the Panel’s evaluation. The paper will not represent a full recommendation report, and the 
Partnership will not be asked for formal approval at this time.  
 
February 2016 – Target date for Panel to release draft report to the Partnership.  
 
April 11, 2016 – Target date for full Partnership approval of the panel report.  
 
Phase 6.0 BMP Verification Recommendations:  
The panel will use the Partnership approved Agricultural BMP Verification Guidance3, as the basis 
for developing BMP verification guidance recommendations that are specific to the BMP(s) being 
evaluated. The panel's verification guidance will provide relevant supplemental details and specific 
examples to provide the Partnership with recommended potential options for how jurisdictions and 
partners can verify cover crops practices in accordance with the Partnership's approved guidance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 http://www.chesapeakebay.net/documents/Appendix%20B%20-Ag%20BMP%20Verification%20Guidance%20Final.pdf 
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Appendix D: Approved Nutrient Management Expert Panel 
Meeting Minutes 
 

8/19/2015 
 

Welcome and Introductions 

 Mark Dubin and Ken Staver discussed the charge to this expert panel.   
 The Phase 5 Panel has developed efficiencies for a number of species that were not model 

specific.  This Panel may be able to use some of this existing work in making their Phase 6 
recommendations. 

 This Panel has been charged with looking at commodity cover crops 
 Mark reviewed the timeline and deliverables for the Panel, which are included in the Panel 

charge.   
 The provisional paper is meant to be initial information to the Partnership as the Panel 

begins developing their recommendations.  It will not be going through review and 
approval, it is just meant to be communication. 

 Jack asked if this Panel would continue past April 2016 to make modifications based on any 
changes in the model. 

o Expect the Panel to be finished with their responsibilities once the 
recommendations are implemented in the model in early 2016. 

Previous literature search and summary of the work done by Phase 5 panel 
 Jack Meisinger gave an overview of recent work done by the Phase 5 panel 
 There is opportunity for this Panel to re-visit the Phase 5 Panel’s work if there is additional 

data or reason to do so. 
 Annual legume + grass was previously an average of the two species individually.  There may 

be reason to revisit this category. 
 Modeling Team Q: Will there be progress on soil residual N and P in CC efficiencies in Phase 

6? 
 Jack reviewed some suggestions for the Phase 6 panel from the Phase 5 panel, including use 

of growth regions rather hydrogeomorphic regions. 
 Need for this Panel to coordinate with the Conservation Tillage Panel and with the Nutrient 

Management Panel on the commodity cover crop piece. 

Open session with panel members and interested stakeholders 

 Panel members introduced themselves 
 Ken briefly explained the work the Panel will be involved in 
 Stakeholder questions 
 Is the panel considering other species of cover crops that may not be intended for nutrient 

reductions but may still have some effect? 
o There is a strict legume species that was added in 2014. 

Panel discussion/brainstorming (panel only session) 
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 Mark recommended bringing the three panels together for a joint meeting during the 
Nutrient Management Panel’s face-to-face meeting to address the commodity cover crops. 

o Concerns with timing of reported commodity cover crop and winter cereals for 
production, within an annual model. 

o Ken and Wade will propose an approach to the Nutrient Management Panel 
o Conservation Tillage panel will take the sediment piece if decision is to break up the 

components of commodity cover crops. 
 There may be some tweaks to the Phase 5 information but the Panel will likely keep most of 

the Phase 5 information as it exists now. 
o Fall manure dairy situation – important enough to be credited in some way. 

 Ken has some contacts for the heat units. 
 Assignments: 

o David Wood will provide the Panel some answers to their modeling specific 
questions. 

o Ken and Wade will discuss the approach to commodity cover crops 

Participants 
Ken Staver UMD Panel Chair 
Mark Dubin UMD 
Charlie White PSU 
Jason Keppler MDA WTWG rep 
Lindsey Gordon CRC 
Emma Giese CRC 
David Wood CRC Modeling Team rep 
Jack Meisinger USDA-ARS 
Don Meals TetraTech 
Wade Thomason VT 
 

12/21/2015 
 
Actions & Decisions: 
ACTION: Wade and Charlie will work on collecting and summarizing research data on efficiencies of 
mixtures, and cover crop options to use in summer fallow period. Results will incorporate a heat unit 
distribution, and be presented in a late January meeting. 
ACTION: Ken Staver will look for options for developing a framework for dealing with the variation in 
heat unit accumulation throughout the watershed.  
ACTION: Panel members should direct any modeling questions and concerns via email to Lindsey 
Gordon (Gordon.lindsey@epa.gov) and David Wood (woodm.david@epa.gov), to be addressed by the 
modeling team in a January meeting. 
ACTION: Charlie White will coordinate with Paul Salon to see if NRCS has data from the northern part 
of the watershed or anywhere else to contribute to Action 1.  
ACTION: Panel members should contact Mark Dubin, AgWG Coordinator 
(mdubin@chesapeakebay.net), and Lindsey Gordon (Gordon.lindsey@epa.gov) if they would like access 
to the preliminary results from the first beta run of the model, due out by January 8th, 2016. 
Meeting notes: 

 Ken Staver reviewed the Cover Crops Panel charge and scope of work.  
 Staver briefed the workgroup on the resolution of the commodity cover crops issue: the CCP will 

tackle the issue of commodity cover crops, but the NMP will handle fall manure. 
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 Staver noted that his preference is that the panel will not reopen the traditional cover crop 
reduction efficiencies from the Phase 5.3.2 model unless panel members have supporting data 
to justify changes.  

o Charlie White agreed, and suggested writing a brief report of data sets that they have 
published or accumulated that are focused on efficiencies of mixtures (grass-legume 
mixtures, specifically).  

o Jack Meisinger explained that the Phase 5.3.2 did an average because of limited data 
availability. He suggested the panel go back in and revise/update the 5.3.2 tables. He 
also reminded the panel to be very careful with mixtures, in how much residual N is left 
in the fall. The model does not currently estimate residual N, so the panel will be limited 
in their scope of that area. 

o Staver noted that he didn’t see that as a problem – all the panel is focused on is N 
reduction efficiency. 

o Wade Thomason offered to provide Charlie with more information on species further 
south.  

o Staver asked for heat units to be contextualized in the data Charlie will provide.  
o White: We have a lot of different crops in our dataset, not just over-wintering crops. We 

have a lot of the late summer data as well, which I can summarize.  
o Staver: So, Charlie, you’re talking about updating mixture efficiencies in the 5.3.2 table, 

and also providing more insight into the late-summer window.   
o Meisinger suggested the panel define a late-summer time period, and the species that 

will be planted during that time frame in order to capture vegetable crops and silage. 
Once Charlie and Wade have presented their data, then the panel can review this issue 
more fully. 

 Ken Staver suggested the panel look at data on heat units after harvest in 
response to the summer cover crop issue.  

 Dubin suggested overlaying both options (traditional frost date and heat units). 
 Meisinger asked how the guideline would work for developing a heat unit 

database form existing meteorological information.  
 Ken Staver offered to take the lead on working on a better representation of 

heat units.  
 Dubin suggested Wade and Charlie describe their research data in the context of 

heat units.  
 Meisinger suggested making changes in the Phase 5.3.2 efficiency table in the 6.0 version of the 

panel report. That way, the 5.3.2 effort will be closed out, but updated with a 6.0 
auxillary/supplemental table. 

o Staver cautioned that the review effort for phase 6.0 shouldn’t become a review of the 
5.3.2 effort as well. 

o Dubin noted that during the WQGIT December face-to-face meeting, a decision was 
made so that there will be a two-year milestone period for incorporating new data into 
the model, and that panel recommendations will only be incorporated into the model 
when a two-year milestone window opens. He suggested focusing on the Phase 6.0 
recommendations.  



Cover Crops                                             November 2016 
 

30 
 

 Staver discussed the initially proposed timeline for the panel, and how that timeline will have to 
shift as the panel continues its work. 

o Mark Dubin suggested modifying the panel’s timeline: submitting recommendations in 
April, and finalizing data in the 3rd beta model run in.  

 Jack Meisinger reviewed a spreadsheet of the current cover crop N reduction efficiencies and 
the calculated ratio of commodity reduction efficiencies to traditional reduction efficiencies.  

o Dubin cautioned against putting too much stock into the current values, and stated that 
the panel essentially has a blank slate in terms of determining reduction efficiencies.  

o Meisinger asked if anyone had information on a commodity system that’s not fall-
fertilized vs. a traditional fall-fertilized system in order to compare leaching losses.  

o Staver asked what the commodity cover crop reduction efficiency actually means. He 
asked if the panel was still tying this back to the previous crop, or if it’s relative to 
production wheat grown with no BMP. Essentially whether the baseline is going to 
change?  

o White: So are we asking what happens to leaching losses when you go from a winter 
small grain that’s fertilized to a winter small grain that’s got reduced fertilizer 
application? As opposed to going from winter fallow to winter cover?  

o Staver noted that the panel needs to aware of the relationship between the efficiency 
and the baseline. 

o Jason Keppler suggested the panel also needs to be cognizant of the timeframe for 
efficiencies. The model operates under a 12-month year, but crops and efficiencies all 
operate under different timeframes.  

o Staver: Currently, the planting of fall winter cereals isn’t represented as a land use. So 
maybe commodities can be handled as a fall attribute to the land uses where winter 
cereals are typically planted in the fall.  

o Dubin noted that cover crops are meant to be applied to specific crop categories as a 
specific BMP, and that the panel also needs to look how Phase 6 is managing the 
nutrients on those crops. The panel might want to consider what Phase 6 will be using in 
terms of Nutrient Management recommendations? 

o Meisinger stated that he believed the commodity cover crop issue should be handled 
under the Nutrient Management Panel.  

o Staver said that the group needs to be careful about defining what the reduction 
efficiencies actually represent, and ensure that regular Nutrient Management isn’t 
already giving credit for a commodity cover crop as defined by the panel. 

o Keppler: I think we should consider the crop’s ability to take up residual N from a 
previous crop too.  

o Staver: We have the possibility of nutrient application and tillage in the fall. And then 
also the possibility of no-till and nutrient scavenging so that it works exactly like a 
traditional cover crop. There is a full range of fall impacts here, and it seems to me that 
those three months at the end of the year are being ignored. 

o Dubin: As a BMP right now, traditional cover crop’s efficiency is applied across the entire 
12-month time period. If we’re going back to commodity cover crops, and only applying 
nutrients in the spring, I don’t know if a 12-month BMP crediting will work very well. 
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That’s why I wonder if we can manage to turn off the nutrient flow in Scenario Builder, 
telling the model not to turn on reductions in the fall on commodity cover crop acres.  

o Keppler: I’m still not quite following that. It may be beneficial if one of the modelers 
could give us a briefing of how this is sequenced at our next call. 

o Staver: Where is the fall management of winter cereals? The tillage, and nutrient 
applications, and possible nutrient scavenging, increasing in crop residue cover- how is 
that being handled in version 6?  

o Meisinger: We need to get some clearer understanding of what the Phase 6 model is 
doing. I think they’re assuming a certain condition for that land use – a given set of fall 
conditions. And that assumption would be modified by a BMP.  So we don’t need 
another land use, but if we understand what assumptions were made, we can still add a 
BMP to that assumption. So we first need to figure out how to get the fall management 
piece credited. 

o Staver: So we really need a presentation from the modeling group in how winter cereal 
production schedule is represented in Phase 6?  

o David Wood will relay the panel’s concerns to the modeling team. 
o Meisinger identified spreading out the credit over 12 months, and how that is not 

appropriate for cover crops. If the panel is focusing on a fall timeline, then they need to 
get the model timeline on a more realistic schedule because the reduction value will not 
be as long as a calendar year. 

 The group brought up the possibility of including other species (besides wheat, barley, rye) in 
commodity cover crops, but Ken noted that they have very small acreage values.  

 Dubin suggested the group develop a list of commodity cover crop species.  
 Question for the modeling team: How are they modeling acres/P6 land uses (cropping vs. 

double cropping)? 
 Questions/concerns for the modeling team: 

 
o Overall, how are winter cereals grown for harvest (both standard/baseline and 

commodity cover crop version) simulated in Phase 6? 
o Given that in the Phase 6 ag land uses currently proposed the fall planting of winter 

cereals is not represented, what are the plans for representing the tillage, nutrient 
applications, possible nutrient scavenging and changes in residue cover associated  with 
this part of the production cycle? Changes over time 1985-2015 in production practices? 

o Can the data sets in scenario builder be used to identify the availability of crop settings 
where different cover crop options can be used, especially the summer fallow settings 
that have not yet been addressed? 

o How will the nutrient reduction credit for traditional and commodity cover crops be 
applied, and specifically, how will the fall nutrient scavenging of a commodity cover crop 
be represented? 

o In the new inorganic fertilizer sales approach, how are nutrients allocated to winter 
cereal production and how are they divided between fall and spring since the 
applications occur in two separate years. 
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Participants: 
Jason Keppler MDA Watershed Technical Workgroup 

representative 
Mark Dubin UMD AgWG Coordinator 
Ken Staver UMD Panel Chair 
Don Meals Tetra Tech 
David Wood CRC Watershed Technical Workgroup 

Representative 
Wade Thomason VT 
Charlie White Penn State 
Jack Meisinger USDA ARS 
Lindsey Gordon CRC Staff 

 
2/29/2016 

 
Actions & Decisions: 
ACTION: David Wood and Mark Dubin will work to get a model run for the baseline conditions in 1985.  
ACTION: By the next panel meeting, panel members will search for data to characterize: 

1. Yield: Ken Staver using NASS data 
2. Total N applied: Charlie White, referencing agronomy guides and university recommendations 
3. Timing of N application: Jack Meisinger will collaborate with Doug Beegle 
4. Tillage: Wade Thomason using data from CTIC, Charlie White will collaborate with Sjoerd Duiker 

ACTION: Charlie White will look at mixed cover crops before the next panel meeting.  
 
Meeting notes: 

 Ken reviewed the general direction that the panel is heading, and the work that has been done 
since their last conference call.  

 Panel discussed the ‘bucket’ approach to fertilizer, and other alternative options.  
o Dubin: The Nutrient Management Panel has come to the recommendation that the 

approach to fertilizer needs to change.  
o Meisinger: And this bucket approach is being driven be fertilizer sales data that are 

being estimated at the county level. The NMP is recommending an actual N and P BMPs 
related to N-rates and P-rates, and placement and timing as well. There will be a virtual 
complete double counting if the bucket approach on the Beta 1 is adopted. Somewhere 
along the line, one group will have to yield, so our discussion on N-application 
adjustments may have to be put on hold until that’s resolved.  

 Staver: Fall establishment of winter cereals is not represented in Phase 6 land uses. We’ll have 
to work with some other panels on that one.  

 Meisinger: Could we include that as a BMP following corn or soybeans? It would be an add-on to 
the baseline of corn grain without anything in the fall.  

o Dubin: We’re addressing it as a BMP versus as a cropping land use, and I think the divide 
here is that it’s pretty clean with a traditional cover crop. With the commodity cover 
crops, I think that’s the tricky point. We may have to look at this as a BMP after corn to 
represent that aspect of it, and then we may have to treat it differently when it gets to 
the next year and there is the application of nutrients.  
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o Staver: I would use the term ‘attribute’ as opposed to BMP. There’s got to be something 
in those land uses that can be used as an attribute for the winter cereals. 

o Dubin: If the group is saying commodity crops are a mirror of traditional crops, then 
could we go back to those same traditional values, with a shorter list, and look at the 
work that’s already been done and use that to inform the commodity cover crops 
values?  

o Staver: I don’t really see that there’s that much we can use. You’re talking about 
describing commodity cover crops as a land use, but that’s separate from describing it 
as a baseline relative to winter cereals for production.  

o Dubin: Traditional cover crops will be represented as a BMP moving forward, and I’m 
suggesting we use the same approach for commodities, and just reduce the value 
because of that early spring nutrient application. 

o Staver: But that’s why we want to know how the model is representing loads from 
wheat as a crop.  

o Meisinger: I don’t want to let the model lead us. We should go back to the best data we 
have and work up some research base if we can.  

o Dubin: But the former panel created that 1985 baseline, and I think we could use that 
same approach for Phase 6. 

o Staver: The bottom line is the modeling group doesn’t just need help with identifying 
the benefits of a commodity cover crop, they need major help with just modeling winter 
cereal production. We, just by taking on this issue, have to open the whole can of 
worms.  

o Staver: We have to disconnect from the modeling effort and try to frame this topic the 
best we can.  

o Meisinger: The 5.3.2 Nutrient Management Panel developed an efficiency for the FSNT. 
So we have some information we can use to inform our professional judgement.  

 Charlie White updated the group on the mixtures data – he is still working on looking through 
the data and hopes to have something to report back by the next panel call.  

 Mark and Ken discussed the availability of additional resources to assist in completing panel 
work. The panel will need to identify what type of work they would like to use these resources 
for, as well as a person the panel identifies who would be able and willing to do this work.  

o Staver: I’m least worried about Charlie and Wade’s task of looking at the mixtures data. 
We need to figure out what issues are our top priority that we can assign to some 
outside help.  

o Meisinger: Are we going to be using the same approach of looking at total N uptake of 
the mixtures compared to rye or the pure stands? 

 White: Yes – in the datasets I have, we can do those same comparisons.  
 Thomason: We would have the uptake data in our dataset. 
 Meisinger: Good – I think that makes Charlie and Wade’s job much more 

manageable.  
o Dubin: We could also look at the work from the Phase 5 cover crops panel.  
o Staver: The bottom line is that this work was never really done in the previous panel. Is 

that correct? 
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o Staver: Our panel has some major issues: 1) Trying to get the mixtures in. 2) Sediment 
and P issue (erosion issue) with traditional and commodities.  

 Meisinger: I think we’ll have to sideline the commodity cover crops issue.  
 Staver: Is it reasonable to try and get some bay-wide representation of what 

people’s sense is? What’s the sense of what wheat production looks like from 
’85-’15? 

 Panel discussion on how others have collected data.  
 Keppler: Wondering what the purpose of the baseline from ’85 is as it relates to the CCP work. It 

sounds like there’s some blending between the AMS work, and the tillage panel. Under the time 
constraint we have, we might be biting off more than we can chew.  

o Staver: Commodities kick us into a wheat-production cycle that goes back to 1985.  
o Keppler: I’m concerned we’re trying to help the modelers out in modeling wheat 

production in this, but we’re really just looking at the environmental benefit of 
commodities grown in the fall, regardless of how it will be managed in the spring.  

o Staver: The baseline is not winter fallow; it’s winter wheat and how it was grown.  
o Keppler: So my baseline would be winter fallow.  
o Dubin: There’s 2 potential approaches: 1) we modify the small grain production that 

we’re representing for the rest of the year on the front end. 2) We model it similarly to 
the traditional cover crop. We would be putting something in during the fall, and not 
fertilizing until spring, and sequestering until March. After that, it becomes commodity 
production when you put on the fertilizer. I think the panel should consider the two 
approaches based on available information, time for developing a recommendation, etc.  

o Staver: We could put some mechanistic clarity on this whole topic.  
o Meisinger: So you’re proposing a homework assignment on going back and describing 

qualitatively (and somewhat quantitatively) what was happening in 1985 in terms of 
tillage, N and P fertilization of winter cereals.  

o Dubin: Could we circle back to the work done by the ag land use loading ratios 
subcommittee on this?  

o Meisinger: If we each do our homework on pulling out the recommendations, it could 
benefit several panels. I think it’s a good exercise.  

o Dubin: I worry about spending too much time on this and running out of time for 
developing our recommendations.  

o Staver: Yield, Total N applied, timing of application, tillage. Could we make some 
statement on how those 4 things change over time?  

o Meisinger: Can we clarify that you would need information within 2 weeks?  
o Charlie will ask Sjoerd Duiker where he acquires his data on tillage.  

 White: We could also look at our agronomy guides to check on university 
recommendations, and that would cover the N recommendations.  

o Wade will pull data from CTIC on tillage.  
o Jack will attempt to gather data on N timing, and will coordinate with Doug Beegle.  
o Dubin suggested pulling a 1985 Scenario Builder baseline run, which would include all of 

this information.  
 Ken discussed the issue of modeling erosion losses.  

o Dubin: The Ag land use loading ratios subcommittee looked at some of this information.  



Cover Crops                                             November 2016 
 

35 
 

o Staver: I’m leaning towards avoiding the P piece. We could certainly look at erosion, but 
I don’t think we should be considering P right now.  

o Meisinger: The 5.3.2 panel tied P and sediment loss together into the erosion piece.  
 Meisinger: We discussed if should have an early planted window (August – October) for cover 

crops. We never followed that up with populating it with species. We can put this off to the next 
panel, but it would be useful to consider if that would be appropriate for the next panel.  

o Staver: Let me do a heat unit graph on that for the next call, just to see where it would 
shake out.  

Participants: 
Mark Dubin UMD 
David Wood CRC  
Lindsey Gordon CRC 
Jason Keppler MDA 
Ken Staver UMD 
Don Meals Tetra Tech 
Jack Meisinger USDA ARS 
Wade Thomason Virginia Tech 
Charlie White Penn State 
 

3/17/2016 
 
Actions & Decisions: 
ACTION: During their next call, the panel will look at Phase 5.3.2 Cover Crop Panel’s values, and the 
panel will determine if they need to make some adjustments to those numbers. Jack will update the panel 
on what the 5.3.2 panel did in their final version. Jack will also distribute information on what was done 
in the 5.3.2 panel, and Charlie and Wade will present some approaches to looking at the data.   
 
Meeting notes: 

 Charlie White presented summary data of mixture Nitrogen uptake. Data included seeding rate 
in mixtures relative to monoculture rates, and non-legume N uptake in mixtures relative to 
monocultures.  

o Paul Salon: If you’re planting legumes in your mix, and they’re adding N, would that 
reduce the efficiency of the mix? Even though you’re only measuring the content of the 
grasses, because you’re assuming the grasses are taking up all the legume had 
produced. 

 White: There might be some small amount of transfer while the cover crop is 
growing. My sense is that level of transfer is pretty minimal in the scheme of 
things. We can’t really sort that out with this dataset, but my assumption is the 
grasses are getting 100% of N from the residual soil N, as opposed to transfer 
from the legumes.  

o Salon: I’ve been doing some growing degree day calculations in the Ithaca area, and my 
numbers are a lot different than yours. So I might want to coordinate with you on this.  

 White: The lines are for one planting date that was after corn silage, but for 
other ones that were planted in August, we’re hitting a lot higher growing 
degree days in the fall.  
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o Staver: You were dealing with fairly low-N status in most of the soils in these studies, 
right? 

 White: It varies, really. Some had very high N-status, others have a lower N-
status.  

o Meisinger: Do some of these have radish-rye mixtures? 
 White: The Berks County site had that mixture, and others had a combination of 

radish or rye.  
o Ken Staver suggested the group looks back at the 5.3.2 mixture efficiencies.  

 Staver: We don’t have a direct measure of leaching losses. 
o White: Some studies had anion exchange resin bags buried at 30 cms. I don’t know if 

that’s the gold standard for leaching, but if we wanted to correlate that data with the N-
uptake, we could. My informal opinion is that it’s consistent with the 90% efficiency 
level relative to rye. The mixes all had low anion exchange Nitrate-capture, but it wasn’t 
quite as low as the rye monocultures, typically.  

o Staver: The suggestion is the simple approach from 5.3.2 (half cereal and half legume = 
cut efficiency in half)… 

 Meisinger: We took the average of the radish (forage radish or legume) and the 
generic grass mixture. We averaged around 0.65. We didn’t have any mixture 
data, but we wanted to air on the conservative side.  

 Matt Johnston discussed how winter grains data is being simulated in Phase 6. 
o Staver: These acres show up in the annual NASS data. The difference between planted 

and harvested for wheat, for example, is a pretty big gap.  
o Staver: I thought there were 2 winter cereal land uses: 1) winter grains into double 

cropped soybeans and 2) winter grains into forages.  
 Johnston: Forages is fine, but no – we have small grains, just by themselves. And 

then the double cropped acres where we think they were harvested in the same 
year as another cropped. They can be combined mainly with soybeans, but also 
corn depending on how the data worked out.  

 Dubin: The double cropped acres are a subset of the total domain of acres.  
o Meisinger: There might have been a miscommunication on that, because Ken’s 

explanation of the winter wheat that goes into a forage system – no one leaves their 
land fallow from June – December. But basically, most of the dairy farmers establishes 
their long term forage system – that’s when they do it. There’s no crop harvested, but 
the land is covered, and so the model is really based quite a bit on that one. 

 Johnston: That was the presentation Olivia gave to the AMS, and that’s how we 
approved how to set up these land uses. I agree from the get-go; I’ve been 
confused about the double crops, so we should bring this back to the AMS. We 
can leave the mechanism in the model, but we should figure this out.  

o Staver: Your small grains land use is some winter cereal harvested in summer, and 
staying fallow. So it’s a single harvest in that year of a winter cereal. Or the other place it 
could crop up is in situations where it’s harvested and then you plant another crop like 
soybeans after the harvest. 

 Johnston: Because of the way the math works out, you’ll have both land uses 
even as you go south. This conversation has proven that Jack and I need to take 
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a close look at the acres in these two land uses and come up with different math 
for the AMS.  

o Staver: If the simulation year starts Jan 1, the N applied for the winter cereal was 
applied in the previous year, so in the simulation you have to put it on a different land 
use.  

 Johnston: The simulation treats all of these months as during that year. So you’ll 
see the applications for barley in DE in September and in Dec. of 1985. You’ll 
also see applications for soybeans during the earlier months of that year. So if 
you have a double cropped land use, the model will grow two crops on that land 
use in one year.  

 Staver: But it doesn’t make sense to put N on the field in the fall if you’ve got a 
double cropped soybean on the field.  

 Johnston: What we’re saying is the experts on the AMS didn’t have all of the 
benefits of what you’re discussing. So why not let Jack and I take a look at the 
acres and re-define the land uses, and asks the states to re-define what that 
means in terms of applications. We would work hard to make sure it reflects 
how double cropping would be managed. That way we can give the states 
specific instructions of what to apply in those months.  

 Staver: We were thinking of an October to July cycle, right? 
 Dubin: Think of this as January – December. We’re capturing the back-end of 

the previous year, and the front-end of the small grains in the next year.  
 Meisinger: It’ll be tough though, because small grains follows the corn crop, 

which is a different land use – so you’re changing land uses between seasons.  
o Staver: Our biggest issue to resolve on this panel is commodity cover crops.  
o Johnston: Should commodity cover crops have a BMP efficiency, or should they simply 

be simulated in the model? These are the things that the AMS can discuss.  
 Jack gave a presentation on winter wheat data from lysimeter studies.  

o Staver: We’re interested in the difference between commodity cover crop management 
approach and standard practice. I don’t think the no-fertilizer N option fits into that 
calculation. 

o Meisinger: We should decide how we’ll use these data to get a reduction efficiency. 
What I like about this is we’ve got, instead of a standard rye cover crop, a wheat cover 
crop as our standard. But the model already has a wheat cover crop in it, so we can plug 
directly into the wheat data in the 5.3.2 versions, and now add a commodity. We don’t 
have to go through a rye cover crop.  

o Staver: Traditional cover crop isn’t a land use – it’s a BMP. But in this case, this is a land 
use, and it has a load. Then we would change the management to a commodity mode, 
which would reduce the loss. To me, you’re reducing the load from standard practice to 
a commodity load.  

o Meisinger: I was thinking we wanted to go towards a % reduction, because it has a 
broader application range.  

o Staver: Phase 6 will generate a kg/ha loss for wheat production. But if we convert to the 
commodity mode, we’ll reduce that loss by some %. So if we’re going to apply it as a 
BMP efficiency, it’s got to be applied to the small grains somehow.  
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o Meisinger: This just gives you an idea that it’ll be something less than 50%, and we may 
end up setting it at 10, 15, etc. We need more data, and this is the best I’ve got.  

o Salon: If you’ve leached the soil column so much, and the cover crop was so deficient in 
N, more so than what is typical, I would think that if there was a little more residual N in 
the column, that 5.2 number would be greater and the % would go down maybe closer 
to that 15%.  

o Meisinger: Those are the kind of things when we go to interpret data, where the 
professional judgement would come in.  

o Charlie: This data is a nutrient management BMP on a cash crop, and it would fall under 
the nutrient management panel, the way we’ve got it calculated here. I know we ended 
up with the commodity cover crop, but looking at it from a cover crop perspective, it 
seems like we’d want to have some other kind of control than the wheat cover crop. I’d 
like to see another column that’s either no cover crop, or a control like a rye.  

o Staver: I was thinking we wouldn’t expect any reduction based on this current set up of 
commodities. You can put the same rate on (and that’s another question of rate 
adjustment), but you wouldn’t expect any reduction of the commodity after the grain 
application. At that point, you’re scavenging the N from the previous crop. I think maybe 
a way to do this is to say that we think the reduction efficiency is related to the fall 
application, and we’ll put that as a BMP efficiency against the previous crop (corn or 
soybeans). And that’s where the commodity cover crop efficiency is applied. So, maybe 
since it won’t help on the 2nd half of the production cycle (we’d put on more N at the 
end than at the beginning). I don’t really know what real practice is. I was told that for 
soybeans, they cut out the fall application, but the total rate is lower.  

 Jack presented information on the Maryland Land Grant Wheat N Recommendations.  
o Meisinger: Getting a baseline out of these recommendations is going to be really hard.  
o Dubin: Some of that range is probably based on a history of whether you had manure 

applications.  
o Johnston: If the objective is for an efficiency, then does it matter what the 

recommendation, or the what the model says how much went on winter wheat, if your 
study suggests you cut out that application and it saves 10% of N, can that 10% apply to 
any year, with any yield, and any N application? 

 Meisinger: That’s the way the model would probably do it. We typically give a % 
reduction and use that over the years.  

 Ken briefed the panel on the history of MD eastern shore winter cereal production.  
 Mark notified the panel that all AgWG panels are requested to develop a one-page ‘white paper’ 

that outlines the definition of the BMP, applicable land uses, and preliminary structure of the 
BMP in the Phase 6 model that can be presented to the AgWG and approved.  

Participants: 
Charlie White Penn State 
Don Meals Tetra Tech 
Jason Keppler MDA 
Ken Staver UMD 
Paul Salon USDA NRCS 
Mark Dubin UMD 
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Wade Thomason VT 
Lindsey Gordon CRC 
David Wood CRC 
Jack Meisinger USDA ARS 
 

5/26/2016 
 
Actions & Decisions: 
ACTION: Panel will consider how best to deal with seeding rate recommendations, and Charlie White 
will look at data in order to pull information on Nitrate leaching and uptake. 
ACTION: Jack will distribute .pdfs with information on seeding rates to the panel. 
DECISION: The panel tentatively agreed to revise the traditional cover crops ruleset with an additional N 
application in the fall, with default values if it’s not known whether manure was fall applied, and an 
efficiency is manure is fall applied. (Fall manure applications compared against fall harvest method.) 
DECISION: Panel will add triticale to winter cereals commodity crops, with no fall nutrients applied.  
ACTION: Jason Keppler will look for data on what percentage of corn acres get a fall manure application, 
and how much is fallowed in the winter versus planted with a cover crop.  
DECISION: Panel will apply an across-the-board reduction on efficiency to the 5.3.2 table. 
ACTION: Panel will discuss with modeling team to see if they can consider land uses that are not 
currently eligible for cover crops.  
DECISION: There will be a sub-practice for traditional cover crops, with the potential for a 5th qualifier 
in the table for fall manure assuming it is applied if there is no information otherwise. 
ACTION: Ken will work on revising the panel’s preliminary report to be posted in advance of the AgWG 
meeting in June.  
ACTION: Panel will work with Modeling Team to address areas of crediting and fall manure applications 
– whether there can be expansion of eligibility for fall manure applications. 
 
Meeting notes: 

 Mark Dubin provided a summary of the AgWG meeting on May 19th.  
o Mark presented the panel’s preliminary report to the AgWG on Ken’s behalf. The 

workgroup felt that the panel’s suggested approach was reasonable and appropriate.  
 Ken briefed the panel on their 3 main tasks moving forward: modifying efficiencies for mixtures 

based on new data from PSU and VT, modifying their table to apply to cropland where manure is 
applied in the fall, and modifying their table to apply to winter cereal production fields 
(commodity) with no fall nutrients applied.  

o Jack asked what the timeline for the panel’s work will be. 
o Mark replied that the panel should have the final version of their preliminary report 

posted by June 3rd in order for the AgWG to approve it on June 16th. 
  Charlie White: I created a spreadsheet for grass and legume values with our dataset using the 

same approach that we used in the previous panel, and we just made an average across all the 
studies. I don’t see why we couldn’t do it that same way again.  

 Panel asked whether they needed to include placeholder efficiency values in their preliminary 
report. 

 Meisinger: I want us to all be aware of units when thinking about multipliers. I would suggest we 
use a multiplier. If we keep the old values, our multiplier would be 1.  

 Staver: If we define the mixtures as having at least half the planting rate, that’s standard. 
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o Meisinger: I think that’s good. The grasses are doing most of the work, but you might 
want to think about if you have a mixture of grasses.  

 Staver: As a group, do we feel like we should specify the mixtures as at least in some 
combination half of the non-legume planting rate? 

o White: My recommendations for developing seeding rates for CC mixtures with non-
legumes is to cut seeding rate to about a quarter of the monoculture seeding rate. 
When you cut it in half, those non-legumes have such compensatory growth, that even 
at a half seeding rate you don’t get any legumes in the stand. I would say the rate should 
be about 25% of the monoculture rate. So if you’re saying a mixture will only count 
when it’s 50% but we recommend not to plant that high, we’re sending mixed messages 
there.  

o Keppler: I pulled up the NRCS standards, and they have similar figures – 35-45%. 
o Staver: I’m worried about relying on proxy data of above-ground biomass. I’m 

comfortable getting down to a half rate, but when we get down to a quarter rate, only 
using above-ground biomass, makes me a little concerned.  

o White: And I’m hearing a lot of farmers saying that our recommendations for seeding 
are too high. 

o Meisinger: Back in the day, one bushel per acre was pretty standard. I think what you 
may be dealing with is that we’ve got a lot of varieties of seed, and I think some of the 
bump in seeding rates is compensating for poor seeding quality. Could we say it has to 
be no less than 25% of the pure stand rate? 

o Panel agreed that resolving the issue of seeding rates will take more discussion. 
o Mark reminded panel members that this item is not top priority, and that the panel 

certainly needs to resolve issues with manure applications on cover crops and 
commodies.  

o Ken suggested setting a floor on the non-legume planting rate.  
o Action: Jack will distribute .pdfs with information on seeding rates to the panel.  

 Ken reviewed and discussed fall manure applications on traditional cover crops.  
o Keppler: And this is for traditional cover crops only, correct?  

 Staver: Correct.  
o Meisinger: NASS does count small grains harvested in the spring, and that piece will be 

part of the land use (small grains + forage seeding land use).  
o Dubin: I discussed that the other day, and Matt will be taking a look at that. We’re going 

to double check they could be going in the wrong land uses.  
o Decision: The panel tentatively agreed to revise the traditional cover crops ruleset with 

an additional N application in the fall, with default values if it’s not known whether 
manure was fall applied, and an efficiency is manure is fall applied. (Fall manure 
applications compared against fall harvest method.) 

 Mark reminded the panel that they need to consider when these practices will be credited in the 
model.  

 Mark asked the panel if they should assign manure application to the following year on manure 
eligible cover crops? 
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o Keppler suggested something as simple as a multiplier that reduces traditional cover 
crop efficiency as a way of representing fall N in the model, and keeping to the panel’s 
timeline. 

o Ken agreed that was a good idea.  
o Action: Jason Keppler will look for data on what percentage of corn acres get a fall 

manure application, and how much is fallowed in the winter versus planted with a cover 
crop.  

 Ken reviewed the proposed modifications and structure of winter cereals commodity crops, with 
no fall nutrients applied.  

o Decision: Panel will add triticale to winter cereals commodity crops, with no fall 
nutrients applied.  

o Jason Keppler suggested commodities are treated exactly the same as traditionals, up 
until a specified date at which point it would be treated differently. 

o Ken Staver asked about how the panel would establish a baseline for when cover crops 
would be simulated, and when N would be applied.  

o Keppler: But at that point, the benefits have been achieved by March 1st.  
o Jack Meisinger suggested leaving the structure as is, where it will get half the credit. Half 

of the losses will occur from fall and half from the spring applications. He noted that 
there is not sufficient data/literature currently available. 

 Panel’s next steps: 
o Action: Panel will consider how best to deal with seeding rate recommendations, and 

Charlie White will look at data in order to pull information on Nitrate leaching and 
uptake.  

 Jason Keppler suggested adding a line in the table where the grass rate would 
be specified.  

 Action: Jack will pull data on this topic as well. 
o When you increase fall N rate, how does that reduce cover crops efficiency? 

 Decision: Panel will apply an across-the-board reduction on efficiency to the 
5.3.2 table. 

 Action: Panel will discuss with modeling team to see if they can consider land 
uses that are not currently eligible for cover crops.  

 Decision: There will be a sub-practice for traditional cover crops, with the 
potential for a 5th qualifier in the table for fall manure assuming it is applied if 
there is no information otherwise.  

o Regarding winter cereal commodity crops with no fall nutrients applied: Panel 
considering across-the-board reduction to the 5.3.2 table to look at fall scavenging 
ability and eliminating fall N application.  

 Action: Ken will work on revising the panel’s preliminary report to be posted in advance of the 
AgWG meeting in June.  

 Action: Panel will work with Modeling Team to address areas of crediting and fall manure 
applications – whether there can be expansion of eligibility for fall manure applications.  
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Participants: 
Jason Keppler MDA 
Don Meals Tetra Tech 
Mark Dubin UMD 
Charlie White PSU 
Lindsey Gordon CRC 
David Wood CRC 
Ken Staver UMD 
Jack Meisinger USDA 
 

9/12/2016 
Actions & Decisions: 
DECISION: The panel agreed to expand the definition of the 2nd category of grass/legume mixtures to 
include a grass monoculture with the same efficiency value.  
ACTION: The panel will search for additional literature sources to substantiate crediting traditional cover 
crops with fall manure applications for N reductions at 70% of the table values currently used for 
traditional cover crops planted where no manure is applied in the fall. 
ACTION: Ken Staver will gather additional information from Mark Dubin on commodity cover crops 
values. Wade Thomason will search for literature sources to help substantiate the recommendations on 
these numbers.  
ACTION: Ken Staver will contact Quirine Ketterings for information on values for Nitrogen applications 
to fall cereal grains. 

 Ken Staver reviewed the work of the panel thus far, and the summary of final report that he 
drafted. The panel charge included providing recommendations on traditional cover crop 
efficiencies, and the panel agreed to leave the Phase 5.3.2 efficiencies largely unchanged with 
the exception of legume-grass mixtures. Wade and Charlie looked into these values, and 
determined that the efficiency value was calculated by averaging the grass and legume rates.  

o Charlie White: In many cases, we are recommending mixtures with closer to a 25% 
seeding rate of the non-legumes. 

 Staver: The second topic we covered was to expand the traditional Cover Crop BMP to include 
cropland where manure is applied in the fall following the harvest of the summer crop. 
Previously, if manure was applied in the fall, you were essentially ineligible for cover crops. It 
looks like that for every dairy cow in a standard operation, about an acre of land would receive 
fall manure. This is a real land use, and the nutrient losses associated with fall manure 
applications are known to be high, and it’s known that winter cereals are effective at reducing 
that loss, so it seems like this is an important practice that should receive credit.  

 Staver: The third consideration was to review the commodity cover crop BMP, which wasn’t 
addressed in the Phase 5.3.2 Cover Crops Panel. Currently, there is a winter cereals land use in 
the Phase 6 model, but the problem is that the calendar year runs from Jan – Dec., so in the 
model, the year starts with the winter cereal already existing, and the establishment phase is 
not explicitly identified in the land use. So it’s unclear how to handle this, because the winter 
cereal spring application will be a nutrient application within the winter cereal land use. That 
was going to be handled as a model simulation, and the panel was going to address just the fall 
aspect, where no fall N would be applied compared to the standard practice of at least some N 
application during this time.  
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o Ken noted that he was unsure if the model explicitly modeled the fall nutrient 
application, and as a result the panel would leave commodity cover crops as they are 
currently represented. Over-wintering crops are captured in the model to the extent 
that they are reported in the agricultural census. Ken noted concerns that the model 
does not represent the establishment phase of over-wintering crops, and this may 
inaccurately represent when nutrients are applied to these crops.  

 Ken also noted that according to the literature, a lower seeding rate coupled with a later 
planting date has the potential to increasing leaching rates. This could potentially lead to a 
request for the panel to develop a sliding scale of efficiencies based on changes to these 
variables, but that the Phase 6 panel does not have the time to delve into this question. 
Previous panels have developed efficiencies based on timing, and to some degree the seeding 
rate (regarding mixtures), but not on a finer scale.  

o Paul Salon: If you’re planting early, and you plant half the seeding rate, should there be 
some thought as to what the effect of the seeding rate is going to be on an early 
planting crop? This would be a monoculture crop. 

o Staver: The uptake credit in mixtures comes from the grass. So I don’t know what it 
would be for a monoculture, and the panel is under the gun to produce a report in a 
short time frame. The idea of creating a category that cuts the monoculture rate for 
reduced credit might be a significant piece of work, and I don’t recall any specific 
studies. 

o Salon: NRCS in NY might make that part of our study. 
o Charlie White: I think farmers do want to reduce their rate, but a lot of it comes back to 

how data is being collected to go into the model. My impression is if farmers are getting 
cost-share, then they do their practices to the specifications of the cost-share, which has 
the full rate specified. Farmers who do this on their own would likely do half the rate. 
But I’m not sure if only farmers who are getting cost-shared are being credited in the 
model.  

o Staver: For unspecified cover crops, my understanding is that you get the lowest credit 
in that general category. But planting rate – there are no planting rate categories; 
there’s just one.  

o Jason Keppler: You’re right that we rely on NRCS to establish the standards. We’ve had 
issues with germination, and we’ve gone out and done the ‘rate cost’ – taking out a 
square meter ring and counting the # of plants within that area to determine an average 
cover. That’s been acceptable, and that might be something for others to consider. It’s 
not just a bushel/acre rate.  

o Staver: When this panel was formed, no one requested that we consider lower planting 
rate options. It would be a numerical calculation that we could fold into the mixtures.  

o Keppler: Speaking as a jurisdictional representative, if jurisdictions relying upon NRCS or 
technical recommendations for the inflation of BMPs, and if the NRCS offices 
recommend a certain seeding rate for a certain time, then the states should use that 
recommendation, and I think that’s defensible to the Bay Program. 

o Staver: The problem I have is that the efficiency table went back to research studies that 
almost all used an equivalent of the 2 bushel/acre rate. Commodity rates are even 
higher than that. It would strictly have to be a calculation, and I can’t say that we have 
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research underpinning numbers that would be determined for this; it would be a lot of 
BPJ. I could see getting some pushback pretty hard if NRCS recommends lower planting 
rates than what was used to establish the cover crops efficiencies.  

o Paul Salon: In NY, we’re about to allow for a lower seeding rate. So we have scenarios 
for instances that aren’t necessarily mixtures, but function as mixtures. Perhaps we 
could incorporate that?  

o Staver: I would say that for monocultures, we shouldn’t go below half-rate. In MD, I 
think that for anything that’s not incorporated into the soil received an increased 10% in 
planting rate.  

 Staver: We’re really on the hot seat to get this report written and distributed for review. And at 
the moment, I don’t have any specific nitrate leaching data to back this up. 

o White: I could send you % biomass and cover. 
o Staver: This mixtures thing has come out of a push for diverse crops and quality, and an 

interest in accommodating this larger scale effort that’s not just about reducing nitrate 
leaching, but the other benefits as well. But the idea of opening up across the board the 
seeding rate still seems a bit out of reach for this panel. That said, if NRCS is backing this, 
then that lends some weight to the argument for including this. And this would be 
something where we take a very simplistic approach.  

 Regarding mixtures, Ken proposed that the Phase 5.3.2 reduction credits would be modified to 
be at least 25% of the recommended planting rate of grass cover. A second grass/legume 
category would be added for mixtures documented to contain at least 50% of the full grass 
planting rate. The group discussed whether to specify these practices as ineligible for fall 
manure.  

o Charlie White noted that efficiency values were not specific for the two categories.  
o Staver: The category that’s already defined in the Phase 5.3.2 work is the average of the 

legume and the monoculture grass. Since the full legume credit is very small, the 
efficiency is a tiny bit higher than the grass rate.  

o Staver: For 25-50% of the seeding rate, you receive half the efficiency rate of the Phase 
5.3.2 grass efficiency. If you plant it at above 50%, then you would receive 70% of the 
full grass efficiency. One way to do this would be to leave the second category at either 
a half-rate or above for just a pure stand. It would just change the definition of the 
column to broaden it to include mixtures with no legumes, but the efficiency would 
remain the same.  

o Wade Thomason: Radical changes often get radical responses – I think this moves us in 
the right direction, and I’m happy with what’s going on. 

o Keppler: Agreed. I think if we start adding more columns and opening it up for further 
discussion would just delay us more. If we tweak this language to be more 
accommodating, that’s the simplest route. 

 Wade Thomason: Is there support in the literature for the 70% effectiveness for cover crops on 
fall manure applied cropland against cover crops on cropland where no fall manure is applied? 

o Staver: The studies don’t have very specific data on this.  
 Ken proposed that the panel defer considering commodity cover crops, and instead leave the 

reduction efficiency to roughly half of the traditional cover crops.  
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o Wade Thomason: I see where and why you’re proposing this, but I’m uncomfortable 
with it because no expert group has derived these numbers in the first place. So it 
makes me nervous to continue using these values when these numbers may not have 
any strong basis.  

o Staver: I feel the same way, and I think the panel can state that the numbers may not be 
right, but that the panel did not have the means to consider these cover crops at this 
time. So by default, the existing values will remain.  

o Thomason: Isn’t there some soil data available on this? The Poffenberger paper? 
 Jason Keppler: In the final report, are you planning on drafting a summary table of all the 

options? Just for consolidation purposes, it might be beneficial to have a master table of all the 
efficiency values.  

Participants: 
Lindsey Gordon CRC 
Ken Staver UMD 
Wade Thomason VT 
Charlie White Penn State University 
Paul Salon USDA NRCS 
Don Meals Tetra Tech 
Jason Keppler MDA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Cover Crops                                             November 2016 
 

46 
 

Appendix E: Consolidated Response to Comments:  
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Appendix F: Conformity with WQGIT BMP Protocol 
 
The BMP review protocol established by the Water Quality Goal Implementation Team (WQGIT 2014) 
outlines the expectations for the content of expert panel reports. This appendix references the specific 
sections within the report where the panel addressed the requested protocol criteria. 
 
 
1. Identity and expertise of panel members: See Table 1in Section1. 
 
2. Practice name or title: 

 Traditional cover crops 

 Commodity cover crops 
 

3. Detailed definition of the practice: See Section 2 for detailed definitions of cover crop BMPs.  
 
4. Recommended N, P and sediment effectiveness estimates: See Section 3 and attached tables in 

P6_CC_effectiveness coefficient summary.xls  
 
5. Justification of selected effectiveness estimates: See Section 3.1 for justification of effectiveness 

estimates, based on literature and best judgment of Panel members. 
 
6. List of references used: See Section 7 for the full list of references. 
 
7. Detailed discussion on how each reference was considered: See Section 4 for discussion of how 

literature data and best judgment were considered. 
 
8. Land uses to which BMP is applied: See Table 2 in Section 5.1 for table of CBW land uses to which 

the cover crop BMPs apply. 
 
9. Load sources that the BMP will address and potential interactions with other practices: See 

Section 3 and attached tables in P6_CC_effectiveness coefficient summary.xls 
 
10. Description of pre-BMP and post-BMP circumstances and individual practice baseline: See 

Section 5. 
 
11. Conditions under which the BMP works, including conditions where the BMP will not work, or 

will be less effective: See Section 3.2 
a. Variations in BMP effectiveness across the watershed due to climate, hydrogeomorphic 

region, or other measureable factors. See attached tables in P6_CC_effectiveness 
coefficient summary.xls 
 

12. Temporal performance of BMP including lag times between establishment and full functioning: 
Cover crop is an annual practice and there is no lag time anticipated between establishment and full 
function of the BMPs 

 
13. Unit of measure: Acres or percentage of acres implementing practice. 
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14. Locations in Chesapeake Bay watershed where the practice applies: All acres of the applicable 

land uses in Table 2 (Section 5.1) in the Bay watershed. Note regional difference in proposed 
reduction efficiency values. 

 
15. Useful life of the BMP: Cover crop is intended to be represented as an annual practice, so for the 

purposes of this report the useful life of the practice is 1 year.   
 
16. Cumulative or annual practice: Annual. 
 
17. Description of how BMP will be tracked, reported, and verified: See Section 6 for a discussion of 

how manure injection & incorporation should be tracked and reported to the Bay Program. More 
details are also available in the Scenario Builder Technical Appendix (Appendix A).  

 
18. Ancillary benefits, unintended consequences: The Panel did not review cover crop BMPs for 

external environmental benefits. The Panel did not identify any unintended consequences. 
 

19. Timeline for a re-evaluation of the panel recommendations: The Panel recommends review in 5 
years (or standard timeline) to incorporate results of ongoing research.  Information from long-term 
studies with natural rainfall will be especially desirable.   
 

20. Outstanding issues that need to be resolved in the future and list of ongoing studies, if any: See 
Section 4 for discussion of data gaps and research needs. 

 
21. Documentation of dissenting opinion(s): While no dissenting opinions were expressed or recorded, 

significant notes related to recommendations were recorded in Appendix D (Approved Cover Crop 
Expert Panel Meeting Minutes). 

 
22. Operation and maintenance requirements and how neglect alters performance: The 

requirements and performance are covered by the state programs, which in their own way document 
these elements. 

 
 
 
 


