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Summary of Recommendations

1 Introduction

Nutrient management practices are implemented dions of acres of agricultural lands across the&apeake Bay
Watershed (CBW). It is one of the oldest best manamt practices (BMPS) in agriculture and is th@exstone of
stewardship efforts by conservation groups, produagrd jurisdictions. This document summarizegésemmendations
of the Phase 6 Nutrient Management Expert PanelRtmel) for revised definitions and credits farieat management
practices. The Panel, whose members are ideniifi€dble 1, proposes that the Chesapeake Bay Pntgy(€BP)
existing definitions and credits associated witpbliementation of Nutrient Management Plans (NMPs)eipdbaced by
independent sets of practice elements for nitrogen (N) and phosphorus (P) management due to the marked
difference in the use, fate, and transport of these nutrients in agricultural systems. The structures for both N and P
nutrient management are similar, however, with supplemental management elements stacked onto a required core
set of management elements.

Table 1. CBP Phase 6.0 Nutrient Management Expertdhel Membership

Name Jurisdiction Affiliation Role
Frank Coale Maryland University of Maryland Panel Chair
Deanna Osmond North Carolina North Carolina State University | Panel Member

Doug Beegle

Pennsylvania

Penn State University

Panel Member

Jack Meisinger Maryland USDA-Agriculture Research Panel Member
Service

Tom Fisher Maryland University of Maryland Center Panel Member
for Environmental Science

Quirine Ketterings New York Cornell University Panel Member

Chris Brosch Delaware Delaware Department of Watershed Technical Workgroup
Agriculture representative

Matt Johnston Maryland University of Maryland, CBPO | Modeling Team representative

Technical support provided by Mark Dubin (University of Maryland, CBPQ), Lindsey Gordon (CRC Staffer), and Steve Dressing
(Tetra Tech).

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

2 Practice Definitions

Nutrient management has four basic componentsidtreent source, rate, timing, and placement. Ed¢hese four
components of NM are managed at the field or selo-Bcale in a manner to support crop producti@ghieve high
nutrient use efficiency by the growing crop, andnimimize nutrient loss to the environment. Therfoomponents of NM
planning interact with each other on a site-spetifisis and are modified by site-specific field agament, soil
properties, and weather conditions. Thus, the Réafeles Nutrient Management as the implementaifansite-specific
combination of nutrient source, rate, timing, atatpment into a strategy that seeks to optimizeramnic and
environmentally efficient utilization N and P. Ingyement in nutrient-use efficiency necessitatesidmntation of NM
implementation strategies that are suitable foefpahdent verification.

Nutrient management also provides other importantfits to the agricultural and the environmentathmunities. These
benefits include long-standing educational oppadtiesconducted in various venues for a wide vgridtaudiences that
convey the fundamentals of NM and state-of-thersx@epractices and assessment tools. It is esstrdtadn initial
baseline for NM implementation is established #ilmws estimation of progress over time. Applicataed NM BMPs will

6
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interrelate with other agricultural nonpoint souBMPs and communication with other BMP Expert Paigkssential to
define appropriate implementation and crediting.

Nutrient management for Phase 6.0 of the Chesapggmk®rogram Watershed Model (the Phase 6 modséparated
into independent sets of practice elements for NRimanagement due to the marked difference ingbefate, and
transport of these nutrients in agricultural systemhe structures for both N and P nutrient manage@re similar,
however, with supplemental management elementkexaanto a required core set of management elements

Practice Name(s)
* Nitrogen (N) Core Nutrient Management BMP
* Phosphorus (P) Core Nutrient Management BMP
* Nitrogen (N) Rate Supplemental Nutrient ManageniviP
* Nitrogen (N) Placement Supplemental Nutrient Managyet BMP
* Nitrogen (N) Timing Supplemental Nutrient ManagetBnP
* Phosphorus (P) Rate Supplemental Nutrient ManageBMR
* Phosphorus (P) Placement Supplemental Nutrient tygeamant BMP
* Phosphorus (P) Timing Supplemental Nutrient Manager8 MP

Core Nutrient Management BMPs

The elements of the N Core Nutrient Management BisPfound in Table 2. Application of a N Core NM BM
application rate multiplier modifies the crop- dadd-use-specific N application rate goal, whichased on Land-Grant
University (LGU) crop fertilization recommendatigras modified by the CBP partnership. In an effodetermine the
most practicable methodology for allocating fezgli N to satisfy crop- and land-use-specific N &apilon rate goals, the
Agriculture Workgroup compared the modified LGU@aunendations for application of supplemental inoigN
fertilizer to an alternative approach based on tglevel redistribution of Association of Americ&hant Food Control
Officials (AAPFCO) N fertilizer sales data. This thedological comparison indicated that there wetatively

small differences between the two methods for egtirg supplemental N fertilizer applications, leagthe Agriculture
Workgroup to approve use of the redistributed AARPHErtilizer sales methodology in the Phase 6 Motleé Panel
recommends that similar comparative analyses bdumied in the future to evaluate newly availabtélieer sales data
and to further evaluate the redistributed fertilizales methodology’s forecasting ability. Incotesisies between estimates
generated by the two methods should be investigatddectified based on data source quality andistamcy using
contiguous or regional county-level data.

Table 2. Elements of the N Core Nutrient ManagemerBMP

NITROGEN Core Nutrient Management BMP
(ALL core elements required to be implemented and verified)

N rate according to LGU recommendations at field management unit level

Manure analysis and volume

Spreader/applicator calibration

Yield estimates and cropping plan at field management unit level

Cropping and manure history at field management unit level

The elements of the P Core Nutrient Management BkHound in Table 3. Application of a P Core NM Bldpplication
rate multiplier modifies the crop- and land-useesfie P application rate goal, which is based onL&op fertilization
recommendations, as modified by the CBP partnerghgignificant modification imposed by the CBP {p&rship was the
assumption that all agricultural acres in the CB&W h soil-test P concentration that correspondéutive “medium” soil
test interpretive category. The Panel recognizat] th the absence of soil-test P concentratioa, dssumed soil-test P
concentrations were necessary to facilitate CBPeaihmcesses. However, the Panel also recognizgdhtiplementation
of the universal “medium” soil-test P assumptioiuged a high level of site-specific uncertaintyittte modeled P

7
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application rate. In general, the inherent uncetyain P application rate resulting from the adoptof the universal
“medium” soil-test P concentration assumption igested to be similar to or greater than the mageitf the P
application rate modifications resulting from implentation of P Core NM BMP application rate muléps.

In practice, LGU recommendations for P applicagom based on crop- and site-specific soil-testrie@atration.
Currently, soil-test P concentration data are natlable to the CBP. The Panel recommends thahdriuture, crop- and
site-specific soil-test P concentration data shbaldollected, aggregated to the appropriate ssatemarized to eliminate
disclosure of confidential business informatiord aitilized as the foundation for determining P #&#ilon rate goals and
the appropriate application of P Core NM BMPs.he &bsence of soil-test P data and soil-test Rilzggaication rate
goals, soil-test P concentration must be assumegdrmaturn, utilized to create artificial P applice rate goals.
Additionally, in the absence of soil-test P datayrty-level redistribution of CBW AAPFCO P fertiliz sales data may
serve as a useful surrogate for determining P egipdn rate goals.

Field management shall be considered compliant Bvitrtilization recommendations when P application
recommendations resulting from site-specific envinental risk assessments (i.e. P Index, P Site)riRi&anagement
Tool, etc.) allow higher P application rates thiam standard LGU soil-test based recommendatiotes, afcounting for the
site-specific potential for P loss to streams.nnther example, Virginia nutrient management plasingay utilize a more
restrictive method known as the Phosphorus Envieortad Threshold (PET) in lieu of soil-test P basszbmmendations
when evaluating application of organic nutrientrses. Using the PET method, P from organic souresbe applied to
fields that test less than a regionally-specifiedrée of soil P saturation, as quantified by Méhlicsoil-test P
concentration. By physiographic region, the PET-tagt P thresholds are: 135 ppm — Eastern Shdrev@er Coastal
Plain; 136 ppm - Middle & Upper Coastal Plain & deont; and 162 ppm - Ridge and Valley. Nitrogenliapfions
cannot exceed crop N needs when using PET. Additietails may be found in “Virginia Nutrient Mareagent
Standards and Criteria”, as revised July 2014. Gthamples may be similarly applicable.

The P Core NM BMP requires a P soil test at thiel ieanagement unit level. This required element bewaived if, as
in the case of Pennsylvania’s manure managemedéelgugs, restrictions on manure application (réiesng, and
placement) are imposed that limit total P applaatiates and management to the same degree assiféhwas in the high
P soil test interpretive category.

Table 3. Elements of the P Core Nutrient ManagemerBMP

PHOSPHORUS Core Nutrient Management BMP
(ALL core elements required to be implemented and verified)

P rate according to LGU recommendations at field management unit level

P soil tests at field management unit level

Manure analysis and volume

Spreader/applicator calibration

Yield estimates and cropping plan at field management unit level

Cropping and manure history at field management unit level

Supplemental Nutrient Management BMPs

The Nitrogen Supplemental Nutrient Management BiNPSupplemental NM BMPSs) involve applying a losduetion
multiplier for the N Supplemental NM BMP elementdyoafter satisfactory implementation of the N Coiled BMP.
Multiple advanced site assessments and N manageomsimay be utilized to inform the applicationtioé appropriate N
adjustment practices, but do not represent a Nreshigction credit in and of themselves. A list vample N site
assessments and N management tools is given ie fabhis list is not intended to be exhaustivehBig Table 4 presents
examples of current techniques and tools that #meRleems potentially useful in supporting craditof changes in N
management and recognizes that this listing weid® be updated over time as new tools and proesdue developed.

Advanced site assessments and application of N geament tools that result in a verifiable impleméotaof a change in
8
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planned N application rate, N application timing\bapplication placement may result in a N SupplaiadeNM BMP loss
reduction credit. The actual crediting of the Seppéntal NM BMPs requires placing a given BMP intd Rate, N
Timing, or N Placement Supplemental NM BMP cateddibles 5 through 7). One single N Supplemental BIWP loss
reduction multiplier may be credited for each @ tth Rate, N Timing, and N Placement categories.abeal values for
these Supplemental NM BMP loss reduction multigligre presented later in this report (Table 14pp&mental N NM
BMP loss reduction credits for N rate, N timingda placement are stackable, e.g., multiplicatiid wiminishing
returns for reducing environmental loss.

Table 4. Examples of advanced N site assessmentsl &hmanagement tools that may be used to support plementation of changes in
originally planned N application rate, N application placement, and/or N application timing. Additiond assessment techniques and tools may
be utilized to support implemented changes in N magement.

Advanced N Assessment Tools

Pre-sidedress Nitrate Test (PSNT)

Manure analysis < 1 year old

On-farm replicated research

Corn Stalk Nitrate Test (CSNT)

N-loss risk assessments & models - Ammonia loss

Yield mapping

Illinois Soil Nitrogen Test (ISNT)

On-farm strip trials

N-loss risk assessments & models - Leaching loss

Fall Soil Nitrate Test (FSNT)

N-loss risk assessments & models - Denitrification losses

Whole farm balances

In-season sensors/remote sensing in general

Geo-spatial mapping

Example elements of the N Rate Supplemental NM Bilisted in Table 5. Additional N management ficas that
result in reductions in the rate of applied N mayapplicable.

Table 5. Elements of the N Rate Supplemental Nutm¢ Management BMP

N Rate Adjustment Practice

(implementation of one or more BMPs required)

N rate less than LGU recommendations

Split N applications for reduced total rate

Variable rate N application

Example elements of the N Placement SupplementaBNN? are listed in Table 6. Subsurface injectiomoprporation
applies only to inorganic fertilizer N. Incorposati or injection of manure is addressed by the PGadanure Injection &
Incorporation Expert Panel report with the follogripractices: Manure Injection, Manure Incorporatitigh Disturbance,
and Manure Incorporation Low Disturbance. AdditioNananagement practices that result in purpogafykical
placement of N sources such that the potentiaNftwss to the environment is reduced and/or cragsslefficiency is
improved may be applicable.



Nutrient Management September 2016

Table 6. Elements of the N Placement Supplementaludient Management BMP

N Placement Adjustment Practice

(implementation of one or more BMPs required)

Subsurface injection or incorporation of applied Inorganic N

N application setbacks from water

Example elements of the N Timing Supplemental NMmB##te listed in Table 7. Additional N managemeatpces that
result in the enhanced precision of the timingpgleation of N sources that reduces the potefaraN loss to the
environment and/or improves crop N-use efficien@ayrhe applicable.

Table 7. Elements of the N Timing Supplemental Nutent Management BMP

N Timing Adjustment Practice

(implementation of one or more BMPs required)

Split N applications

PSNT

The Phosphorus Supplemental Nutrient ManagementB(ARSupplemental NM BMPs) involve applying a losgeiction
multiplier for the P Supplemental NM BMP elementdycafter satisfactory implementation of the P Chid BMP.
Multiple advanced site assessments and P managémoéitmay be utilized to inform the applicationtioé appropriate P
adjustment practices, but do not represent a Rrdokgction credit in and of themselves. A list géeple P site
assessments and P management tools is given ia 8abhis list is not intended to be exhaustivehBia Table 8 presents
examples of current techniques and tools that émeRleems potentially useful in supporting crediof changes in P
management and will need to be updated over tinmewgools and evaluative procedures are developed.

Advanced site assessments and application of Pgearent tools that result in a verifiable impleméntaof a change in
planned P application rate, P application timing?@pplication placement may result in a P SupphiahiélM BMP
efficiency credit. The actual crediting of the Slgopental NM BMPs requires placing a given BMP ietther a P Rate, or
P Timing, or P Placement Supplemental NM BMP catgdibables 9 through 11). One single P SupplemexitaBMP
loss reduction multiplier may be credited for eatkhe P Rate, P Timing, or P Placement categofies.actual values for
these Supplemental NM BMP loss reduction multigli@re presented later in the report (Table 15)pfeapental NM

BMP loss reduction credits for P rate, P timing] &placement are stackable, e.g., multiplicatiite diminishing returns
for reducing environmental loss.

Table 8. Examples of advanced P site assessmentd & management tools that may be used to support pfementation of changes in
originally planned P application rate, P application placement, and/or P application timing. Additiond assessment techniques and tools may
be utilized to support implemented changes in P magement.

Advanced P Assessment Tools

Soil-test P remediation/declining

P Index assessment

Grid soil sampling

Manure analysis < 1 year old

On-farm replicated research

Yield mapping

On-farm strip trials

Whole farm balances

Geo-spatial mapping
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Example elements of the P Rate Supplemental NM BkéRisted in Table 9. Additional P managementtiras that
result in reductions in the rate of applied P maypplicable.

Table 9. Elements of the P Rate Supplemental Nutm¢ Management BMP

P Rate Adjustment Practice
(implementation of one or more BMPs required)

P-based manure rate based on annual crop P removal

P rate less than LGU recommendations

Variable rate P

Split P applications

Example elements of the P Placement SupplementaBNIA are listed in Table 10. The P placement prastof
subsurface injection or incorporation apply onlyrtorganic fertilizer P. Incorporation or injectiaf manure P is
addressed by the Phase 6 Manure Injection & Incatjpm Expert Panel report with the following piees: Manure
Injection, Manure Incorporation High Disturbancedavianure Incorporation Low Disturbance. AdditioRainanagement
practices that result in the purposeful physicatpment of P sources such that the potential fos$to the environment
is reduced may be applicable.

Table 10. Elements of the P Placement Supplementdutrient Management BMP

P Placement Adjustment Practice

(implementation of one or more BMPs required)

Subsurface injection or incorporation of applied inorganic P

P application setbacks from water

Example elements of the P Timing Supplemental NMPBae listed in Table 11. Additional P managemeactices that
result in the enhanced precision of the timingpydlecation of P sources that reduces the potefaid® loss to the
environment may be applicable.

Table 11. Elements of the P Timing Supplemental Ntient Management BMP

P Timing Adjustment Practice

(implementation of one or more BMPs required)

P application in lower P-loss risk season

Figure 1 illustrates how the N Core NM BMP and th8upplemental NM BMPs are combined for creditdascribed
above, N Supplemental NM BMPs can only be credftdte N Core NM BMP is implemented and verifiecheTN
Supplemental NM BMPs do not result in additiona@dit unless implementation of adjustments in N,ristelacement, or
N timing is verified. The N Supplemental NM BMPg assigned to three categories: N Rate AdjustmztiBes, N
Placement Adjustment Practices, and N Timing Adjiestt Practices. The Supplemental NM BMP loss redlicredit for
each of these three categories can be obtaineghiémentation of at least one effective practioenfleach category is
verified. For example, if implementation of the Mr€ NM BMP is verified and implementation of bothalplication
setbacks from water (a N placement adjustment)andble rate N application (a N rate adjustmerg)werified, the
application rate multiplier credit may be claimed the N Core NM and additional loss reduction ipli#r credits may be
claimed for both the N Placement Supplemental NMPBahd the N Rate Supplemental NM BMP. In this exemm
additional loss reduction multiplier credit maydaimed for the N Timing Supplemental NM BMP.

Figure 2 illustrates how the P Core NM BMP andRh8upplemental NM BMPs are combined for creditd@scribed
above, P Supplemental NM BMPs can only be crediitéee P Core NM BMP is implemented and verifietheTP
Supplemental NM BMPs do not result in addition@dit unless implementation of adjustments in P, Ratglacement, or

11
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P timing is verified. The P Supplemental NM BMPs assigned to three categories: P Rate Adjustmanti€es, P
Placement Adjustment Practices, and P Timing Adjest Practices. The Supplemental NM BMP loss réoiucredit for
each of these three categories can be obtainegbiéimentation of at least one effective practioenfleach category is
verified. For example, if implementation of the Br&€ NM BMP is verified and implementation of bottagplication
setbacks from water (a P placement adjustmentPanalsed manure rate based on annual crop P re(aovaite
adjustment) are verified, the application rate ipliétr credit may be claimed for the P Core NM auidlitional loss
reduction multiplier credits may be claimed fortbtte P Placement Supplemental NM BMP and the B Sapplemental
NM BMP. In this example, no additional loss redactmultiplier credit may be claimed for the P Tigi8upplemental

NM BMP.

NITROGEN Core Nutrient Management BMP
Are ALL core elements implemented and verified?

Credit as N Core Nutrient Management

i

Is Advanced N Assessment Performed? | NO Credit as N Core Nutrient Management

J YES L
= Additional Credit for N Rate Adjustment
N

Is at Least One N Rate Adjustment Practice Implemented?
No No Additional Credit

u g Additional Credit for N Placement Adjustment
\E

Is at Least One N Placement Adjustment Practice Implemented?
T No Additional Credit

u = Additional Credit for N Timing Adjustment
N

Is at Least One N Timing Adjustment Practice Implemented?

NO ) Credit as Non-Nutrient Management for N

g

‘A

No No Additional Credit

Figure 1. Linkage of Core and Supplemental N Nutriat Management Practices
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PHOSPHORUS Core Nutrient Management BMP
Are ALL core elements implemented and verified?

Credit as P Core Nutrient Management

i

Is Advanced P Assessment Performed? | NO Credit as P Core Nutrient Management

J YES L
= Additional Credit for P Rate Adjustment
N

Is at Least One P Rate Adjustment Practice Implemented?
No No Additional Credit

u g Additional Credit for P Placement Adjustment
\E

Is at Least One P Placement Adjustment Practice Implemented?

NO Credit as Non-Nutrient Management for P

%,

No Additional Credit

‘A

Additional Credit for P Timing Adjustment

\ES

Is at Least One P Timing Adjustment Practice Implemented?

No No Additional Credit

Figure 2. Linkage of Core and Supplemental P Nutrist Management Practices

2.1 NM Core and Supplemental Element Detailed Definitions

To better enable the CBP partnership and statecggeartners to understand and apply the recommiemdatf the NM
Panel to their unique programs and production systéhe following section provides additional dgstere details to each
of the NM Core BMPs and Supplemental NM BMPs.

2.2 Nitrogen Core NM BMP Elements

o All five elements are required to be implemented egrified at the field management unit level toeige credit.

0 N rate according to LGU recommendations at fielshaggement unit.

= The elements of the N Core Nutrient Management Bi#Pfound in Table 2. Application of a N Core NM

BMP efficiency maodifies the crop- and land-use-sfie®l application rate goal, which is based on LGtdp
fertilization recommendations, as modified by tH&RCpartnership. In an effort to determine the most
practicable methodology for allocating fertilizertdlsatisfy crop- and land-use-specific N applmatiate
goals, the Agriculture Workgroup compared the medit. GU recommendations for application of
supplemental inorganic N fertilizer to an altermatapproach based on county-level redistributioAAPFCO
N fertilizer sales data. This methodological congzar indicated that there were relatively smaliedénces
between the two methods for estimating supplemenfattilizer applications, leading the Agriculture
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Workgroup to approve use of the redistributed AAPHErtilizer sales methodology in the Phase 6 Model
The Panel recommends that similar comparative aealpe conducted in the future to evaluate newly
available fertilizer sales data and to further eatd the redistributed fertilizer sales methodolegyrecasting
ability. Inconsistencies between estimates gengtatghe two methods should be investigated antifiest
based on data source quality and consistency gsimtiguous or regional county-level data.

= |f applied N application rates are below the aggille CBP partnership modified application rates,Nh
application system may still qualify for creditas equivalent N Core system if it meets the remaifbur N
Core elements.

= A *“field management unit” is described by the NMhBbas a common land management unit defined by the
farm operator that includes similar annual cropdpition and management systems, and associateenutr
application system. The field management unit egmasent any field, collection of multiple fields,sub-
portions of a single field that are managed theesamay, with similar history and cropping practices.

0 Manure analysis and volume.

= Estimation of manure produced and nutrient analysihat manure must be used in the planning psoces

= |tis strongly preferred that manure nutrient apatybe derived from manure sample testing usimgliaie
laboratory protocols.

* In the absence of laboratory manure analysis gatalished manure nutrient analyses from LGUs, natio
agricultural agencies (e.g., USDA-ARS, USDA-NRQSjtional or regional farm service organizations, or
historical analyses generated from very similazal@nd consistently managed industry-contractedatipns
may be used.

= |f a laboratory manure analysis is used to adjustiutrient application, the laboratory analysisthhe less
than three-years old.

= If laboratory analysis of manure is not availaklejn the case of new, expanded or modified livcdstmd
poultry operations, or is not required under stgteeific regulations, published book values (asrilesd
above) may be used for a maximum of three yeatey, @hich time laboratory analysis data must blzeti to
satisfy N Core NM BMP requirements.

o0 Spreader/applicator calibration.

= The equipment being used to perform the nutriepliegtions by the farm operator needs to be docteaen
and verified that the machine(s) have been caéldratther according to manufacturer specificatmmisy
standard calibration practices, preferably withie gear of the application.

= The custom applicator and equipment calibratiotifastions for commercial applicators can be uasdn
equivalent verification documentation for calibhteutrient applications.

0 Yield estimates and cropping plan at field manageruoait level.

= Annual yield estimates for field management uriisutd be based on field yield samples, calibratedtenic
yield monitors, or field specific grain elevatocedpts.

» Historic yield goals are determined using a statidad method of averaging annual yields over time t
account for annual variability (e.g. average yislased on best three out of the past five years).

= Aless preferred but equivalent method is to uaeditrd USDA soil productivity book values for estting
applicable yields.

= The cropping plan refers to the planting and hamg®f the specific crop(s) for which the fieldtnant
applications were based. An example of a field Waild not qualify under this required element tsanw the
nutrient application was based on the plant requérgs for grain corn but, due to in-season manageme
decisions, the field was planted to soybeans idstea

o Cropping/manure history at field management unlle

= As part of developing a planned nutrient appligatiate, the farm operator or custom applicator ictemed
legume residual N credits based on LGU or natiagalultural service ( e.g., USDA) recommendations.

= The manure application history during the croptrotamust be considered, including appropriate manu
mineralization crediting.

= Verified documentation of manure mineralizationtddits are included as part of the nutrient balaace
account for at least the three prior years.

= Legume residual N credits are included as pat@hutrient balance to account for at least theadiately
preceding year.

o0 Nutrient management practice documentation.
14
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= The NM Panel did not define the N Core NM BMP tquiee a comprehensive and/or certified Nutrient
Management Plan (NMP) in order to receive the BIviRlit. Rather, independent documentation and
verification that all of the required elementstoé tN Core NM BMP were implemented is required.

= The five elements that constitute the N Core NM BM#&y or may not be components of a formal Nutrient
Management Plan. The required nutrient managenwenindentation could be in the form of a formal fedier
state-, or county-reviewed and certified nutrieainagement program plan, a non-certified formalienitr
management plan developed by a federal- or statiéiet plan writer, or detailed documentation ard
informal management plan compiled by an operat@rioate consultant that met the Panel's BMP
recommendations.

o Equivalent Practices

= States may propose equivalent practices to sdtisfje requirements that must be approved by thiedgre

Workgroup.

2.3 Phosphorus Core NM BMP Elements

o All six elements are required to be implemented\ardied at the field management unit level toeige credit.

o P application rate according to LGU recommendatairfeeld management unit level.

» P application rate recommendations that are hitjtzar the CBP Partnership-modified P applicatioagare
allowable when the recommended rate is the outadmedP-loss risk assessment tool that describesstkef P
loss to be low.

» Application of a P Core NM BMP application rate tipller modifies the crop- and land-use-specifiagplication
rate goal, which is based on LGU crop fertilizatreasommendations, as modified by the CBP partnershi
practice, LGU recommendations for P applicationtased on crop- and site-specific soil-test P catnagon.
Currently, soil-test P concentration data are natlable to the CBP. The Panel recommends thalhdriuture,
crop- and site-specific soil-test P concentratiatadhould be collected, aggregated to the apptepscale,
summarized to eliminate disclosure of private aderfitial business information, and utilized as thantlation for
determining P application rate goals and the apfatgpapplication of P Core NM BMPs.

* Inthe absence of soil-test P based applicatiangaals, county-level redistribution of CBW AAPF®Jertilizer
sales data may serve as a surrogate.

» If applied P application rates are below the apyblie LGU prescribed rates, and/or the CBP partigerabdified
application rates, the P application system madlycgtalify for credit as an equivalent P Core NMstgm if it
meets the remaining five P Core elements.

» A*“field management unit” is described by the NMhBas a common land management unit as defindaeby
farm operator with a similar annual crop productmm management systems, and associated nutrigitzdion
system. The field management unit can representi@ldy collection of multiple fields, or sub-pastis of a single
field that are managed the same way, with similstohy and cropping practices.

o P soil tests at field management unit level. Thligiirement for having a P soil test may be waive@strictions on
manure application (rates, timing, placement),im@sed that limit P application rates and managgtaethe same
degree as if the site’s soil was in the high sssttP interpretive category.

= A soil laboratory analysis is required to be oladifrom the field management unit using standaildesting
protocols.

= If a laboratory soil analysis being used to adibstnutrient application, it must be less thandhyears old.

= |n the absence of an available soil P laboratoahais, P nutrient applications may be based onararop
removal at the field management unit level as anvedent P Core element.

0 Manure analysis and volume.

= Estimation of manure produced and nutrient analysiteat manure must be used in the planning psoces

= |tis strongly preferred that manure nutrient apatybe derived from manure sample testing usimgliaie
laboratory protocols.

* In the absence of laboratory manure analysis gatalished manure nutrient analyses from LGUs, natio
agricultural agencies (e.g., USDA-ARS, USDA-NRQSjtional or regional farm service organizations, or
historical analyses generated from very similatal@nd consistently managed industry-contractedatipns
may be used.

= |f a laboratory manure analysis is used to adjustiutrient application, the laboratory analysisthe less
than three-years old.
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= |f laboratory analysis of manure is not availalalejn the case of new, expanded or modified livdstmd
poultry operations, or is not required under stgteeific regulations, published book values (asmdesd
above) may be used for a maximum of three yeaey, which time laboratory analysis data must bizetl to
satisfy P Core NM BMP requirements.
0 Spreader/applicator calibration
= The equipment being used to perform the nutriepliegtions by the farm operator needs to be docteaen
and verified that the machine(s) have been caélraither according to manufacturer specificatimmisy
standard calibration practices, preferably withiie gear of the application.
» The custom applicator and equipment calibratiotifastions for commercial applicators can be uaedin
equivalent verification documentation for calibihteutrient applications.
0 Yield estimates and cropping plan at managememniewvel
= Annual yield estimates should be based on fielttlysamples, calibrated electronic yield monitorsfield
specific grain elevator receipts.
= Historic yield goals are determined using a LGtate standardized method of averaging annualsymldr
time to account for annual variability (e.g. averaield based on the best three out of the pastyi@ars).
= Aless preferred but equivalent method is to ugsedsird USDA soil productivity book values for estting
applicable crop yield.
= The cropping plan refers to the planting and haiwg®f the specific crop(s) for which the fieldtriant
applications were based. An example of a field wild not qualify under this required element isen the
nutrient application was based on the plant requerds for grain corn but, due to in-season manageme
decisions, the field was planted to soybeans idstea
o Cropping/manure history at field management unitlle
= As part of developing a planned nutrient applicatiate, the farm operator or custom applicator ickemsd
residual P credits based on LGU or national agrical service (e.g., USDA) recommendations.
= The manure application history during the croptiotamust be considered, including appropriatedi soil
P crediting.
» Residual soil P credits are included as part ohtiteent balance to account for at least the imatety
preceding year.
o Nutrient management practice documentation.
= The NM Panel defined the P Core NM BMP to requideimplementation of a defined set of fundamental
elements in order to receive the BMP credit. Ratinelependent documentation and verification tHaifahe
required elements of the P Core NM BMP were impletiex is required.
= The six elements that constitute the P Core NM BW#y or may not be components of a formal Nutrient
Management Plan. The required nutrient managenwenindentation could be in the form of a formal fedier
state-, or county-reviewed and certified nutrieainagement program plan, a non-certified formalienitr
management plan developed by a federal- or statéiee plan writer, or detailed documentation ard
informal management plan compiled by an operat@rioate consultant that met the Panel's BMP
recommendations.
o Equivalent Practices
= States may propose equivalent practices to salisse requirements that must be approved by thewmre
Workgroup.

2.4 Nitrogen Supplemental NM BMPs
0 Advanced N Assessment Tools.
= Documentation needed of the use of one or a corbmaf these tools.
= These tools should guide implementation of N ra&;ement, or timing.
= Conducting these assessments or using these t@snio impact unless they lead to an informed olamg
implementation of N rate, N placement or N appiaatiming.
= This list is not exhaustive or comprehensive, amgl cepresents a selection of examples that would
constitute tools resulting in an implementationrdea
o0 N Rate Adjustment Practices.
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By implementing one or more of the practices lissdadditional N credit will be applied. However,
implementing more than one of the practices cagtureler each supplemental practice category wiji on
result in one credit for the practice adjustment.

Within the N Rate Adjustment Practice, the ratagblication can be less than the LGU recommendation
consistent with partnership approved rate appboatibut in order to receive supplemental crelo,rate
of application must be belothe rate listed for the N Core NM BMP.

Split applications over time per crop. Total amooinN application may or may not change, but the
application is divided into multiple, lower-rateijgations throughout the year.

Variable rate N application implies that N is apdliat a variety of different application rates \wvith
management unit based on historical data of spatiatiable crop response due to soil type, dragnagc.
or due to in-season data from optical crop sensors.

0 N Placement Adjustment Practices.

By implementing one or more of the practices listedadditional N credit will be applied. However,
implementing more than one of the practices cagtureler each supplemental practice category wiyl on
result in one credit for the practice adjustment.

Where the N nutrient source is physically locateglaced relative to the soil surface.

Subsurface injection or incorporation of appliedrganic N.

Immediate incorporation generally means within 2drs of application.

N application setbacks from water: purposefully aygplying Nitrogen to cropped land area adjacent to
surface water bodies. Setbacks must meet the mmistandards required under applicable local, state,
federal programs and laws.

Applies to both manure and fertilizer.

Credit applies to entire field management unit.

o N Timing Adjustment Practices.

By implementing one or more of the practices lissdadditional N credit will be applied. However,
implementing more than one of the practices cagtureler each supplemental practice category wijl on
result in one credit for the practice adjustment.

Split applications over time per crop. Total amooi does not change, but application is divid®d i
multiple applications throughout the year.

2.5 Phosphorous Supplemental NM BMPs

o Advanced P Assessment Tools.

Documentation needed of the use of one or a cortimaf these tools.

These tools should guide implementation of ratacgainent, or timing.

Conducting these assessments or using these @aa@sio impact unless they lead to an informal ceang
implementation of rate, placement, or timing.

This list is not exhaustive or comprehensive, anlgl cepresents a selection of example that would
constitute tools resulting in an implementationrdea

0 P Rate Adjustment Practices.

By implementing one or more of the practices lisgtadditional P credit will be applied. However,
implementing more than one of the practices cagtureler each supplemental practice category wiyl on
result in one credit for the practice adjustment.

Within the P Rate Adjustment Practice, the ratepyglication can be less than the LGU recommendation
consistent with partnership approved rate appboatibut in order to receive supplemental creloé, rate

of application must be belothe rate listed for the P Core NM BMP.

Split applications over time per crop. Total amoof® application may or may not change, but the
application is divided into multiple, lower-ratemijgations throughout the year.
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Variable rate P application implies that P is agublat variety of different applications rates witkttie
management unit based spatially variable crop respdue to soil type, drainage, etc. or due teassn
data from optical crop sensors.

A P-based manure application rate equivalent taiaincrop P removal is an equivalent rate adjustment
practice.

o0 P Placement Adjustment Practices.

By implementing one or more of the practices liseedadditional P credit will be applied. However,
implementing more than one of the practices cagdtureler each supplemental practice category wijl on
result in one credit for the practice adjustment.

Where the P nutrient source is physically locateglaced relative to the soil surface.

Subsurface injection or incorporation of appliedrganic P.

Immediate incorporation generally means within 2drs of application.

Phosphorus application setbacks from water: pufpthgeot applying P to cropped land area adjatent
surface water bodies. Setbacks must meet the mmistandards required under applicable local, state,
federal programs and laws.

Applies to both manure and fertilizer.

Credit applies to entire field management unit.

Application of manure on different fields basedtba P Index assessment that results in manurecafiph
on a lower P Index rated field rather than a highémdex rated field.

o P Timing Adjustment Practices.

By implementing one or more of the practices liseedadditional P credit will be applied. However,
implementing more than one of the practices cagtureler each supplemental practice category wiyl on
result in one credit for the practice adjustment.

Split applications over time per crop. Total amoofnP does not change, but application is divided i
multiple applications throughout the year.

P application in lower P-loss risk season.

Purposeful change the timing of manure applicatiased on the P Index assessment that results imrenan
application at a time during the calendar year wherP Index assessment indicates a lower risRk foss.
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3 Effectiveness Estimates

This section begins with a brief summary of theoramended N and P multiplier values for N and P @dveBMPs and
for loss reduction multipliers for N and P Supplenad NM BMPs. This summary is followed by a discassof the
rationale and use of specific data values fromatrelable literature to develop the recommendedipligr values.
Finally, details are provided on how the recommenaieplication rate multiplier values for Core NM Bf¥§land loss
reduction multipliers for the Supplemental NM BMé& be combined to reflect actual N and P manageamehoverall
effectiveness at a specific location.

3.1 Summary of Effectiveness Estimates

All numeric values for Core NM BMP application rateiltipliers and Supplemental NM BMP loss reductioultipliers
have been defined by the Panel. See section 38detailed discussion of how these values areegpipl the
determination and crediting of overall NM BMP etigeness for N and P.

3.1.1. N Core NM BMPs

The Paneés proposed application rate multipliers for N Child BMPs for each applicable agricultural land uagegory
are given in Table 12. These application rate rpligtis are based on state LGU recommendationspdgfied by the CBP
partnership, and apply to the nutrient applicatite goal, or input side, of nutrient managemerdeliog scheme. Each
value represents a multiplicative modifier of thege and land-use-specific N application rate gagized in the CBP
models.

Table 12. Core N Nutrient Management Application R& Multiplier Values

Nutrient Management BMP
Nitrogen Core Nitrogen Core

Land Use Non-Nutrient Management | Nutrient Management

BMP Application Rate BMP Application Rate

Multiplier Multiplier

Full Season Soybeans 1.20 1.00
Grain w/ Manure 1.30 1.00
Grain w/o Manure 1.20 1.00
Legume Hay 1.20 1.00
Silage w/ Manure 1.40 1.00
Silage w/o Manure 1.20 1.00
Small Grains and Grains 1.20 1.00
Small Grains and Soybeans 1.20 1.00
Specialty Crop High 1.30 1.00
Specialty Crop Low 1.20 1.00
Other Agronomic Crops 1.10 1.00
Other Hay 1.00 1.00
Pasture 1.00 1.00

3.1.2. P Core NM BMPs

The Paneés proposed application rate multipliers for P Csdh BMPs for each applicable agricultural land uagegory
are given in Table 13. These application rate mpligtis are based on state LGU recommendationspdgfied by the CBP
partnership, and apply to the nutrient applicatete goal, or input side, of the nutrient modekaeeme for both NM and
non-NM acres. Each value represents a multiplieatrodifier of the crop- and land-use-specific Pligppon rate goal
utilized in the CBP models. For crops and land us@ghich manure is applied, manure applicatiord thsult in manure
P application rates that are greater than or d@quéalke crop-specific P application need resultheprohibition of
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application of additional fertilizer P. An exceptito the prohibition of supplemental fertilizer &détion following manure
application is the utilization of relatively smajlantities of starter fertilizer P, typically apgdi subsurface in the planting
row, according to LGU recommendations. For crogsland uses in which manure is applied, the tatahtjty of manure
P associated with the total manure applicationshtrild be allocated to the subject acreage.

Table 13. Core P Nutrient Management Application R&e Multiplier Values

Land Use

Nutrient Management BMP

Phosphorus Core
Non-Nutrient Management
BMP Application Rate

Phosphorus Core
Nutrient Management
BMP Application Rate

Multiplier Multiplier
Full Season Soybeans 1.50 1.00
Grain w/ Manure 3.00 1.00
Grain w/o Manure 1.50 1.00
Legume Hay 1.00 1.00
Silage w/ Manure 3.00 1.00
Silage w/o Manure 1.50 1.00
Small Grains and Grains 1.50 1.00
Small Grains and Soybeans 1.50 1.00
Specialty Crop High 2.00 1.00
Specialty Crop Low 2.00 1.00
Other Agronomic Crops 1.50 1.00
Other Hay 1.00 1.00
Pasture 1.00 1.00
3.1.3. N Supplemental Nutrient Management BMPs

The Paneés proposed loss reduction multipliers for N Suppatal NM BMPs for each applicable agricultural larse

category are given in
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Table 14. These values are multiplicative modiftles apply to edge-of-stream delivery of N, on dliput side of the
CBP modeling scheme, and can only be applied ifeéqairements for N Core NM BMP are met.
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Table 14. N Supplemental Nutrient Management BMP Les Reduction Multiplier Values

Nutrient Management BMP
N Rate N Placement N Timing
Land Use Supplemental Supplemental Supplemental
BMP Loss BMP Loss Reduction | BMP Loss Reduction
Reduction Multiplier Multiplier Multiplier
Full Season Soybeans 1.00 1.00 1.00
Grain w/ Manure 0.85 0.95 0.90
Grain w/o Manure 0.95 0.97 0.95
Legume Hay 1.00 1.00 1.00
Silage w/ Manure 0.85 0.95 0.90
Silage w/o Manure 0.95 0.97 0.95
Small Grains and Grains 0.95 0.97 0.90
Small Grains and Soybeans 0.95 0.97 0.90
Specialty Crop High 0.85 0.95 0.95
Specialty Crop Low 0.95 0.97 0.95
Other Agronomic Crops 0.95 0.97 0.95
Other Hay 1.00 1.00 1.00
Pasture 1.00 1.00 1.00
3.1.4. P Supplemental Nutrient Management BMPs

The Panés proposed loss reduction multipliers for P Supgletal NM BMPs for each applicable agricultural |larse
category are given in Table 15. These values attipiicative modifiers that apply to edge-of-streaalivery of P, on the
output side of the CBP modeling scheme, and cantmnbpplied if the requirements for P Core NM BBE met.

Table 15. P Supplemental Nutrient Management BMP Lss Reduction Multiplier Values

Nutrient Management BMP
P Rate P Placement P Timing
Land Use Supplemental Supplemental Supplemental
BMP Loss Reduction | BMP Loss Reduction | BMP Loss Reduction
Multipliers Multipliers Multipliers
Full Season Soybeans 0.95 0.90 0.99
Grain w/ Manure 0.90 0.80 0.80
Grain w/o Manure 0.95 0.90 0.99
Legume Hay 0.99 0.90 0.99
Silage w/ Manure 0.90 0.80 0.80
Silage w/o Manure 0.95 0.90 0.99
Small Grains and Grains 0.95 0.90 0.99
Small Grains and Soybeans 0.95 0.90 0.99
Specialty Crop High 0.95 0.90 0.99
Specialty Crop Low 0.95 0.90 0.99
Other Agronomic Crops 0.95 0.90 0.99
Other Hay 1.00 1.00 1.00
Pasture 1.00 1.00 1.00
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3.2 Development of Application Rate Multipliers and Loss Reduction Multipliers
for Core NM BMPs and Supplemental NM BMPs

The Panel developed the proposed Phase 6 NM applicate multiplier estimates and loss reductiaritiplier estimates
through a synthesis of applicable scientific litara (see References section) and the collectisefdrefessional judgment
of the NM Panel members (see Table 1). The memipeo$ithe Panel represents over 150 years of dineclvement in
research, implementation and education on agri@iltwtrient management practices. The entire lmbagsearch
represented by the citations presented in the Bedes section provided the foundation for the Papebfessional
assessment of the rate and loss reduction mutBdiee the proposed NM BMPs. The multiplier valpeesented for the
Core NM BMPs and the Supplemental NM BMPs represehér a collection of required elements or repnéshe impact
of numerous applicable on-site management pracfidesefore, in order to develop broadly pertingdht BMP multiplier
values, multiple sources of information and dataewecessarily synthesized through the expertdétie Panel.

For both N and P BMPs, nutrient management practce implemented at either the field or sub-fieletl. The diverse
landforms, hydrology, climate and cropping systefiihe agricultural landscapes in the CBW have #Hitade of impacts
on biogeochemical transformations of N and P inddp®-ecosystem. Changes in hydrological pathwiysaan have
dramatic effects on nutrient loads to streams whewed from the Atlantic Coastal Plain to the Amzddian Plateau.
Therefore, site-specific physical conditions anchagement factors have a strong influence on tleetifeness of
imposed conservation practices. Nutrient manageBEIR effectiveness must represent the average tondiver a wide
range of real-world scenarios. Thus, it was incumlo@on the Panel to distill numerous lines of enick to arrive at a
single multiplier value for each of the N and P BdvtRat could be applied equitably across the CBW.

Below are examples of specific analyses that weeel tio inform the NM Panel in its application o§bprofessional
judgment to determine NM BMP application rate npligirs and loss reduction multipliers.

N Core and P Core NM BMPs
The reduction in nutrient application rates for Br€and P Core NM BMPs were determined based ooriaal (i.e.,

before the Chesapeake Bay Program Watershed MGBEIWWM) simulation period of 1985) and modern LGUWagpmy
guides (i.e., during the calibration period of ®BPWM (
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Table 16). Historical LGU agronomy guides (pre-198&aluated by Phase 5.3.2 NM Panel members recadedea
range of 15-40 percent more plant-available N BBRWM calibration period LGU guidgsror! Reference source not
found.. In addition, the principal basis for applicatiate difference between non-NM and NM for N is duaion in the
fertilizer N requirement for corn from 1.2 Ibs N/btiexpected yield in earlier LGU recommendatian4.0 Ibs N/bu of
expected yield in current LGU recommendations. Tédkiction is supported by data from Coale (200®) examined
corn yield response to fertilizer N rate with tles@ciated post-harvest fall soil residual AN\Dconcentration. These
findings are reflected in the values for grain aitage found in Table 12 for N Core NM BMPs. Be@ather crops of
significant acreage did not have consistently gnigicantly lower recommended N application ratdwew the historical
(pre-1985) and current from LGU agronomy guidesensermpared, these agricultural land uses werersss$igore
conservative values in Table 12.

N Core NM BMP multiplier values for Other Hay andsture were set at 1.00 because the CBP Partrierstogification
of the LGU N application recommendations creatediform and much-reduced N application rate goatliese two
agricultural land uses that included an assumedeimgntation rate of NM BMPs across the entire CBWerefore, the
Panel could not apply a N application rate BMP ipliéir other than 1.00 to these two land uses.
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Table 16. LGU Agronomy Guide Recommendations for Qm N Fertilizer Application Rate Before and During CBPWM Calibration Period.
Values Presented Are Pounds of Plant Available N @&N) Per Bushel of Expected Corn Yield

Land Grant University Pre-calibration Calibration period
Recommendation Recommendation

North Carolina State University 1.4 Ibs PAN 1.0 Ibs PAN

Pennsylvania State University 1.3 1.0°

University of Maryland 15 1.0

! North Carolina State University Extension. 197@@nomy Guide. North Carolina State UniversityleRgh, NC.

! Penn State Extension. 1981 Agronomy Guide. Thafdvania State University, College of AgricultuEgtension
Service. University Park, PA.

! http://extension.psu.edu/agronomy-guide/cm/sec2/4e3

! Coop. Ext. Serv. 1981. Fertilizer Recommendatisheget 3, corn for grain on medium textured soithout manure.
Univ. MD Coop. Ext. Serv., College Park, MD.

! Coale, F.J. 1995. Plant nutrient recommendati@sed on soil tests and yield goals. Agronomy Miteo10, Coop.
Ext. Serv. and Agronomy Dept. Univ. MD, College IRaviD

P application rate multiplier values for P Core MMIPs are greater for land uses with manure versusdrresponding
land use without manure. Historically (pre-1985amare applications managed without attention to gldielines
resulted in P application rates at least threedilmgher, and probably more, than would be expeaateldr P-based
nutrient management. For non-manured productiotesysoperating outside of NM guidelines, fertiliBeover-
application would not be expected to be nearlyraatgas when manure is the primary nutrient sodrcese findings are
reflected in the values for grain and silage fouimd@able 13 for P Core NM BMPs. As for N Core NMCBre NM BMP
multiplier values for Other Hay and Pasture weteat&.00 because the CBP Partnership’s modificaifadhe LGU P
application recommendations created a uniform anchanreduced P application rate goal for these tyv@altural land
uses that included an assumed implementation faN&BMPs across the entire CBW. Therefore, thedPanuld not
apply a P application rate BMP multiplier otherrttia00 to these two land uses.

N Rate, N Placement, and N Timing Loss Reduction Mtipliers
Several assessments of the PSNT have resultedddudtion rates of 6 to 42 percent, with most destrating reductions

of 17 percent or greater. A three-year study ofikge on a manured silt-loam soil in Vermont by iBux et al. (1995)
reported that use of the PSNT reduced nitrate ieggiotential by resulting in an average reductiofall residual NG-N
(nitrate N) of 56 percent compared to N applicaibased on traditional LGU N recommendations. Gamane, fall N
application was reduced by 29 percent (150 Ibs /d®7 Ibs N/ac) due to application of the PSNhisTexceeds the
largest credit (15 percent loss reduction) giverNdrate Supplemental BMPs (
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Table 14). The reduced potential for nitrate leaghdue to PSNT application was confirmed by Guiller al. (1999) in a
two-year lysimeter study on a sandy-loam soil tehonstrated an average reduction insMQeaching of 63%,

compared to corn fertilized according to standa&lLrecommendations. Fall N leaching loss was redlbyean average
of 42 percent, from 196 kg N/ha (175 lbs N/ac) 18 kg N/ha (101 Ibs N/ac), a change also greattgeding the N Rate

Supplemental BMP credits shown in
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Table 14.

Data from quarterly or annual reports from in-fiaelgtrient management consultants were used to su@@SNT
activities and results under the Maryland (Steb#il2015) and Virginia (Sexton 2015) Nutrient Magagnt Programs.
The Maryland summaries covered three years, encgsimgpa total of 2,690 ac from the Piedmont an8%¥ ac from the
Coastal Plain. The average estimated reductiootat fiertilizer N application resulting from implemting the PSNT,
compared to using university recommendations wittioel PSNT, was 20% and 6% for the Piedmont andgt@bRlain
regions, respectively. Sexton (2015) reported 6r8a5-ac evaluation of the PSNT conducted in VigginShenandoah
Valley consisting of 1,246 PSNT tests that compan@sersity recommendations with and without theNPSFitzgerald
and Baird 2014). The Virginia results showed trss af the PSNT resulted in an estimated averagegsaof 30 Ibs N/ac,
or a 20% N fertilizer application reduction for 29%the PSNT evaluations and a savings of 60 IlaeNir a 40% N
fertilizer application reduction, for another 28%tloe PSNT evaluations. The remaining 43% of thBIP8valuations
resulting in unchanged fertilizer N applicationeraécommendations. The average percent reductifantizer N
application across the Virginia Piedmont study Wa%, which is consistent with the Maryland Piedmestimate.
Additionally, a two-year study in New York on a tog-sand soil that monitored tile drainage fromg#l@orn grown in
relatively large (18 i) isolated plots reported an average reduction®3-N losses of 42% for the PSNT treatment,
compared to the non-PSNT standard LGU recommendéSiogbedii et al. 2000). Fall N loss rates wedeiced by 25%
(134 kg N/ha to 100 kg N/ha or 120 Ibs N/ac tol&N/ac) due to application of the PSNT.

Studies on the CSNT and ISNT showed results sinoléinose for the PSNT. In New York, results repdiby Ketterings
et al. (2014, 2011a, 2011b), Wharton et al. (20469, Hong et al. (2010) suggest that about 40%stéd corn silage
fields were rated in the excess category and fatigwuhe recommendations of the CSNT would resuidt 20 to 30%
reduction in N application. Kyveryga et al. (20t8ported that of 215 fields receiving liquid swimanure, about 30% of
fields were found to be unresponsive to additidm@beyond 25 Ibs N/ac starter). Extending this petage over all silage
corn fields under CSNT, recommendations derivethf@SNT would have resulted in 15 to 30 Ibs N/adiagpon
reduction annually, representing a 20 to 30% rednaiver standard N rate recommendations. Restitaiii-year N rate
trials on silage corn in New York over three cr@ass showed that about 50% of tested fields wener@sponsive to
additional N fertilizer and, therefore, the ISNTBassment would recommend no additional N applicdigyond starter N
at 25 Ibs N/ac (Lawrence et al. 2009, Klapwyk e28D6, Lawrence et al. 2008, Ketterings et al920Because these
fields would otherwise have received a recommeraggdication of 75 to 125 Ibs N/ac, managing N aggilons based on
the ISNT results reduced N applications on thecadfi fields by 50 to 100 Ibs N/ac. Discounting tieiduction because
only half of corn silage fields were determined&onon-responsive by ISNT gives an estimated Z® tbbs N/ac
reduction in N applications to silage corn, a remtuncof 33 to 40% in total N applications.

Using unpublished data from studies conducted tiirout Virginia, the Phase 5.3.2 Nutrient Managenistert Panel
compared N application rates to corn for the Viigifiech Corn Algorithm (VTCA) applied via the Gr&meket system
versus the standard farmer’s N rate methods (Ph&8s& Nutrient Management Expert Panel 2015). Qbesites in 4
years, the average VTCA N rate was 24 kg/ha (ajpmtely 20%) less than the standard farmer’s raitd, no significant
difference in grain yields. Additionally, data frdield scale demonstrations from a total of 160@eer two years
demonstrated a 10% decrease in N rate appliednwithifference in corn yields (Virginia NRCS CIG 83A7-1131, final
report). These data demonstrate the ability togedliapplication rates while maintaining crop ysel®ther Virginia data
for wheat (Thomason et al. 2011 and Virginia NRAS 69-33A7-1131, final report) suggest that N rdtesvheat could
be decreased by approximately 7% with no changeeld.

The FSNT provides an adaptive management toolirfitulsaneously improving economic production of shgahins by
identifying sites where small grains need startead also reducing nitrate-N loss to groundwayendi fertilizing N
sufficient sites just before the fall-winter-sprimgter-recharge season when most nitrate leacliiog® (Forrestal et al.
2014, Meisinger et al. 2015). The N reduction @ficy for the FSNT was estimated from four yearlysifneter nitrate-N
leaching data (Pers. comm., J. Meisinger 2015)guia intact soil-column lysimeter described innkad et al. (2011) and
following the sample collection and analysis methddscribed in Meisinger et al. (2015). The lysgnéteatments were
replicated twice each year with winter wheat reiogj\either a starter-N application of 30 Ibs N/ao starter-N.
Lysimeter drainage monitored N®I leaching continuously between planting and tieén-up” development stage.
These treatments were repeated in 1997-98, 1998999-2000, and 2009-2010 wheat growing seasoresfiial
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lysimeter-based N loss reduction efficiency waswsied to be 10%.

In the long term, achieving a balance between enttimports and exports at the whole farm levetl (ater at the
watershed level) is believed to be an effective waminimize nutrient surpluses, manage soil notrievels, and reduce
runoff and leaching losses. For livestock farme,whole farm nutrient balance approach has beeiuable in
identifying opportunities for reducing N and P im{zp making better use of on-farm nutrient sourmemtifying the need
for more land for nutrient recycling, and increasitutrient exports. As shown over several yearegdarch on 54 New
York dairy farms, nutrient balance reductions ageth29% for N and 36% for P (Soberon et al. 20Ea €t al. 2014a
and 2014b). However, the observed reductions &bugable primarily to changes in feed formulateamd management,
rather than fertilizer management.

N reduction efficiencies from timing N applicationgre estimated by comparing corn yields from cepéd N-response
trials over many site-years (Fox et al. 1986, Fad Riekielek 1993, Pers. Comm. J Meisinger 2015¢s€ studies
compared yield vs. N applied (as urea-ammoniunaigjrat planting, or N applied just before the doepins its rapid
period of growth. Corn had the most N-responséstnighich were summarized by fitting separate qatclregression
functions for each timing at each site-year of datal then estimating the economic optimum N ra@NR) for corn
grain valued at $4.00/bu and N priced at $0.50ppend. These regressions allowed estimation oENR and
associated yield, which provided a method to compatimum rates for N applied at planting vs. ktter time that was in
harmony with crop N demand. A plot-based N reducéfficiency was estimated as the difference betvee EONRSs at
planting vs. the delayed application, divided by ptenting EONR. There were also adequate datatinenCoastal Plain
(21 site-years) and the Piedmont (18 site-yeagdns to estimate separate N reduction efficiendibese calculations
produced a Coastal Plain estimated N reductiogieffcy of about 16%, with the corresponding estinfiat the Piedmont
of 9%. The Coastal Plain higher N-timing reductedficiency is likely due to the region having maarse-textured soils
and more shallow rooting depths than the Piednidrse reductions support the N Timing SupplemeaivéP Efficiency
values in
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Table 14, as do the documented PSNT-based N redusaties of 6 to 42% (with most demonstrating rédos of 17
percent or greater) described above.

N-timing reduction efficiencies for wheat were gsited from two-years of field-plot total N uptalkstal from a study that
compared an all-at-green-up application with a 6Glit of N between green-up and an applicatiggragamately one
month later (Gravelle et al. 1988). Four yearsysimeter nitrate-N leaching data (Pers. comm.,&isMger 2015) were
also used from intact soil-column lysimeters ddssatiin Palmer et al. (2011) following the sampliection and analysis
methods described in Meisinger et al. (2015). kereter treatments were replicated twice in ed¢heofour years
(1992-93, 1997-98, 1998-99, and 1999-2000) withtevimwheat receiving either all the N at green-upyith the same N
rate applied one-third at green-up and two-thitslsuda month later. These two data sources prodarcederage wheat
N-timing reduction efficiency of about 15%, whichgimilar to the Coastal Plain value for corn amgp®rtive of the N
Timing Supplemental BMP Efficiency values in
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Table 14.
When the data summarized above are analyzed asle, e literature is supportive of the applicated NM BMP N loss
reduction multipliers within the ranges presented i
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Table 14. Overall, the proposed N loss reductioftiptiers are numerically conservative and rangerfr3 to 15%,
exclusive of the 0% N loss reduction multiplierttixeas defined for the Other Hay and Pasture laeg.us

P Rate, P Placement, and P Timing Loss Reduction Ntipliers

Kleinman and Sharpley (2003) packed soils into fiulboxes and broadcast with three manures (daser poultry, and
swine) at six rates, from O to 150 kg total P (hR)0-134 Ibs TP/ac). Manure analysis indicatetNhhased manure
application for silage corn of 300 kg total N (Thg/(268 lbs TN/ac)) would result in TP applicatrates of 70, 200, and
88 kg/ha (62, 178, and 78 Ibs TP/ac) for the dguopltry, and swine manures, respectively. Appitratates matching
silage corn TP requirement of approximately 25 Kghk (22 Ibs TP/ac) would result in TN applicatiohd51, 53, and
119 kg TN/ha (135, 47, and 106 Ibs TN/ac). Applmarate was related to runoff P£0.50 tor°=0.98), due to increased
concentrations of dissolved reactive phosphorusRDR runoff; as application rate increased, sotkiecontribution of
DRP to runoff TP. Assuming 150 bu/ac yields, reca@ndations for silage corn are about 180 Ibs TNac1®3 Ibs TP/ac
for low to optimum soil test levels (Roth and Heths 2001). Rates for grain corn would be 160 INgAT and 76 Ibs
TP/ac. The P rates applied by Kleinman and Sha(fleyd4 Ibs TP/ac) bracket these rates, with thhjbdst rate 1.3 and
1.8 times the silage and grain corn rates, respgtifor a 150 bu/ac yield.

The effect of flow time, flowpath length, and maayposition on P loss in overland flow from two cahPennsylvania
soils packed in boxes of varying length were exauhiby collecting runoff water samples from soil egxvith and without
75 kg P/ha applied as swine manure over 0.5 meobtix slope length at distances of 0 to 3.5 m fiteendownslope
collection point (McDowell and Sharpley 2002). bk®d reactive P concentration was more closebteel to the
proportion of clay in sediment of overland flow bed (r =0.98) than after (r= 0.56) manure applaratiT his was attributed
to the transport of larger, low-density particléerapplying manure. The concentration of disstlPeand particulate P
fractions decreased with increasing flow-path lendue to dilution rather than sorption of P byface soil during
overland flow. Total P loss (mainly as particulB)efrom the Watson channery silt loam was more fham Berks
channery silt loam, even with manure applied. Thdsle P loss in overland flow is affected by wheranure is applied
relative to flowpath length, initial soil P conceation is very important when looking at areas ateptial P loss within a
watershed.

In the long term, achieving a balance between enttimports and exports at the whole farm levetl (ater at the
watershed level) is believed to be an effective waminimize nutrient surpluses, manage soil natrievels, and reduce
runoff and leaching losses. For livestock farme,whole farm nutrient balance approach has beeduable in
identifying opportunities for reducing N and P im{3p making better use of on-farm nutrient souremntifying the need
for more land for nutrient recycling, and incre@situtrient exports. As shown over several yeareséarch on 54 New
York dairy farms, nutrient balance reductions ageth29% for N and 36% for P (Soberon et al. 20Ea €t al. 2014a
and 2014b). However, the observed reductions aibutible primarily to changes in feed formulateomd management,
rather than fertilizer management.

Application of a P Core NM BMP application rate tiplier modifies the crop- and land-use-specifiagplication rate
goal, which is based on LGU crop fertilization recoendations, as modified by the CBP partnershigigAificant
modification imposed by the CBP partnership wasasumption that all agricultural acres in the CB&d a soil-test P
concentration that corresponded with the “mediuail’test interpretive category. The Panel recoghibat, in the
absence of soil-test P concentration data, asssoiketest P concentrations were necessary to tatsliCBP model
processes. However, the Panel also recognizedhtpémentation of the universal “medium” soil-t€&sassumption
infused a high level of site-specific uncertaimoithe modeled P application rate. In generalijrtherent uncertainty in P
application rate resulting from the adoption of timéversal “medium” soil-test P concentration asgtiom is expected to
be similar to or greater than the magnitude oRfapplication rate modifications resulting from lempentation of P Core
NM BMP application rate multipliers or the P NM Sgmental BMP loss reduction multipliers.

In practice, LGU recommendations for P applicagom based on crop- and site-specific soil-testrie@atration.
Currently, soil-test P concentration data are natlable to the CBP. The Panel recommends thahdriuture, crop- and
site-specific soil-test P concentration data shbeldollected, aggregated to the appropriate ssatemarized to eliminate
disclosure of confidential business informatiorg aitilized as the foundation for determining P &#ilon rate goals and
the appropriate application of P Core NM BMPs.he &bsence of soil-test P data and soil-test Rilzggaication rate
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goals, soil-test P concentration must be assumegdraturn, utilized to create artificial P applice rate goals.

3.3 Method for Applying Core and Supplemental Multiplier Values

The overall BMP efficiencies for N and P nutrierdmagement are derived from a combination of apjphicaate
multipliers for the Core Nutrient Management BMRsof P) with their corresponding Supplemental NuttiManagement
BMP (N or P) loss reduction multipliers. The N Cdiel BMP and P Core NM BMP address the rate of eatri
application while the N Supplemental NM BMPs an8upplemental NM BMPs address the transport of agpiutrients.
The overall effectiveness values (one for N andfon®) are calculated as the combined effect ahgles in nutrient
application rate and nutrient transport causedbyirmplementation of Core and Supplemental NM BMERecific details
regarding how these combinations are calculatechpptied are provided below.

Nitrogen
Application of the N Core NM BMP application ratesttplier credit modifies the crop- and land-usesific N

application rate goal, which is based on LGU crilfzation recommendations, as modified by thePGiartnership.
These multipliers apply to the nutrient applicatrate goal, or input side, of CBP nutrient modekiggeme for both NM
and non-NM acres. Each multiplier value represamntsiltiplicative modifier of the crop- and land-tsgecific N
application rate goal utilized in the CBP models.

Application of loss reduction multiplier creditsrfid Supplemental NM BMP elements requires satisfgct
implementation of all respective N Core NM BMP eéaits. The N Supplemental NM BMP multipliers apply
multiplicative modifiers to edge-of-stream delivarfyN, on the output side of the CBP modeling sobeamd can only be
applied if the requirements for N Core NM BMP aretnMultiple advanced site assessments and N marageools
may be utilized to inform the application of appiape N adjustment practices, but do not repreaéwicredit in and of
themselves. Advanced site assessments and applicdtN management tools that result in impleméonadf a verifiable
change in planned N application rate, N applicatioing, or N application placement may result iN &upplemental NM
BMP loss reduction multiplier credit. N SupplemémN& BMP credits for N rate, N timing, and N placent are
stackable. Only one Supplemental NM BMP creditNarate, one Supplemental NM BMP credit for N timiagd one
Supplemental NM BMP credit for N placement may pplied.

Phosphorus

Application of the P Core NM BMP application rateltiplier credit modifies the crop- and land-usesific P application
rate goal, which is based on LGU crop fertilizatrenommendations, as modified by the CBP partner3tiiese
multipliers apply to the nutrient application raial, or input side, of the nutrient modeling sckedor both NM and non-
NM acres. Each multiplier value represents a mligafive modifier of the crop- and land-use-spechi application rate
goal utilized in the CBP models. For crops and lasels in which manure is applied, manure applinatitbat result in
manure P application rates that are greater thaqumal to the crop-specific P application needltesu the prohibition of
application of additional fertilizer P. For cropsdaland uses in which manure is applied, the tpahtity of manure P
associated with the total manure application medlocated to the subject acreage.

Application of the loss reduction multiplier cresifor P Supplemental NM BMP elements requires featisry
implementation of all respective P Core NM BMP etets. The P Supplemental NM BMP multipliers applyitiplicative
modifiers to edge-of-stream delivery of P, on thépat side of the CBP modeling scheme, and canlomlgpplied if the
requirements for P Core NM BMP are met. Multipleatted site assessments and P management toolseréilized to
inform the application of the appropriate P adjwestirpractices, but do not represent a P credmaéhad themselves.
Advanced site assessments and application of Pgaearent tools that result in a verifiable impleméntaof a change in
planned P application rate, P application timimgp @pplication placement may result in a P Suppiead NM BMP loss
reduction multiplier credit. Supplemental BMP ctedor P rate, P timing, and P placement are stdek®nly one
Supplemental NM BMP credit for P rate, one SupplaiadeNM BMP credit for P timing, and one SupplenaiNM BMP
credit for P placement may be applied.

Summary
32



Nutrient Management September 2016

As described above and undractice Definitionsthere is one opportunity for crediting per eadp@emental NM BMP
category for N and P. There are three such categesach for N and P Supplemental BMPs: rate, tinaind placement.
Application of a loss-reduction multiplier for theSupplemental NM BMP elements can only occur afegisfactory
implementation of the N Core NM BMP. The N SupplataéNM BMP loss reduction credit for each of thézee
categories (rate, timing, and placement) can baidd if implementation of at least one effectivagtice from each
category is verified. Similarly, application of@sk-reduction multiplier for the P Supplemental BMP elements can
only occur after satisfactory implementation of h€ore NM BMP. The P Supplemental NM BMP loss otida credit
for each of these three categories (rate, timind,@acement) can be obtained if implementatioatdéast one effective
practice from each category is verified. N SuppletaeNM BMP loss reduction credits for N rate, Ritig, and N
placement are stackable, as are P Supplemental MKIIBss reduction credits for P rate, P timing, 8ylacement. The
approach for applying both core and supplementmiemi management multiplier values is summarized i
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Table 17. Figure 3 and Figure 4 illustrate the sieai tree for assigning credits.
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Table 17. Summary of Method for Applying Nutrient Management Multiplier Values

Nutrient Management BMP

Action of BMP

How the math works

Nitrogen CoreNon-Nutrient
ManagementBMP

Modifies N application rate
goal on the nutrient input
side

Multiplier value is applied to the
LGU N application rate goal

Nitrogen CoreNutrient Management
BMP

Modifies N application rate
goal on the nutrient input
side

Multiplier value is applied to the
LGU N application rate goal

N Rate Supplemental NM BMP

Modifies edge of field N loss
to the stream on the outflow
side

Multiplier value is applied to the
calculated edge of field N load

N Placement Supplemental NM BMP

Modifies edge of field N loss
to the stream on the outflow
side

Multiplier value is applied to the
calculated edge of field N load

N Timing Supplemental NM BMP

Modifies edge of field N loss
to the stream on the outflow
side

Multiplier value is applied to the
calculated edge of field N load

Phosphorus Cordon-Nutrient
ManagementBMP

Modifies P application rate
goal on the nutrient input
side

Multiplier value is applied to the
LGU P application rate goal

Phosphorus Cordutrient Management
BMP

Modifies P application rate
goal on the nutrient input
side

Multiplier value is applied to the
LGU P application rate goal

P Rate Supplemental NM BMP

Modifies edge of field P loss
to the stream on the outflow
side

Multiplier value is applied to the
calculated edge of field P load

P Placement Supplemental NM BMP

Modifies edge of field P loss
to the stream on the outflow
side

Multiplier value is applied to the
calculated edge of field P load

P Timing Supplemental NM BMP

Modifies edge of field P loss
to the stream on the outflow

side

Multiplier value is applied to the
calculated edge of field P load
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NITROGEN Core Nutrient Management BMP
(ALL core elements required to be implemented and verified)

N application goal (N rate) according to LGU recommendations at field level

Manure analysis and volume - test value or book value

Spreader/application calibration

Yield estimates and cropping plan at field level

Cropping and manure history at field level

NITROGEN Supplemental Nutrient Management BMPs
If Core Nutrient Management BMP efficiency is applied, follow with advanced assessment for
Supplemental Nutrient Management BMPs

PSNT

Manure analysis < 3 years old N rate less than LGU recommendations

On-farm replicated research Split N applications

CSNT Variable rate N application

N-loss risk assessments & models — Ammonia Loss

Yield mapping
ISNT

Subsurface injection or incorporation of applied N

On-farm strip trials

N application setbacks from water

N-loss risk assessments & models — Leaching loss
FSNT

N-loss risk assessments & models — Denitrification losses

Whole farm balances

Split N applications

In-season sensors/remote sensing in general

Geo-spatial mapping

Figure 3. Assignment of N Nutrient Management Gsed/ariables A and B refer to the land use spegifiCore Non-
Nutrient Management BMP application rate multipbed the N Core Nutrient Management BMP applicatiia
multiplier, respectively, as presented in Table\i&iables C, D and E refer to the land use spebifRate Supplemental
NM BMP loss reduction multiplier, the N Placemenpg@lemental NM BMP loss reduction multiplier ané td Timing
Supplemental NM BMP loss reduction multiplier, restively, as presented in
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Table 14. EOF is edge of field.

PHOSPHORUS Core Nutrient Management BMP
(ALL core elements required to be implemented and verified)

P application goal (P rate) according to LGU recommendations at field level

P soil tests at field level

Manure analysis and volume - test value or book value

Spreader/application calibration

Yield estimates and cropping plan at field level

Cropping and manure history at field level

PHOSPHORUS Supplemental Nutrient Management BMPs
If Core Nutrient Management BMP efficiency is applied, follow with advanced assessment for
Supplemental Nutrient Management BMPs

Soil test P remediation/declining

Soil tests < 3 years old P-based manure rate based on annual crop removal

® ([T ST P rate less than LGU recommendations

Grid soil sampling Variable rate P application

Manure analysis <3 years old Split P applications

On-farm replicated research

Yield mapping

G EEE Subsurface injection or incorporation of applied P

P application setbacks from water

Whole farm balances

Geo-spatial mapping

P application in lower P-loss risk season

Figure 4. Assignment of P Nutrient Management Creds. Variables F and G refer to the land use specifiP Core Non-Nutrient Management
BMP application rate multiplier and the P Core Nutrient Management BMP application rate multiplier, respectively, as presented in Table
13. Variables H, | and J refer to the land use spéic P Rate Supplemental NM BMP loss reduction muiplier, the P Placement Supplemental
NM BMP loss reduction multiplier and the P Timing Supplemental NM BMP Loss reduction multiplier, respectively, as presented in Table
15. EOF is edge of field.
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4 Review of Literature and Data Gaps

4.1 The Available Science for N BMPs

Crop- and land-use-specific N application rate gbaluld be based on LGU crop fertilization recomdaions, as
modified by the CBP partnership. In an effort téetimine the most practicable methodology for alimcgfertilizer N to
satisfy crop- and land-use-specific N applicatiate rgoals, the Agriculture Workgroup compared tlogliffred LGU
recommendations for application of supplementalganic N fertilizer to an alternative approach libge county-level
redistribution of AAPFCO N fertilizer sales datai§ methodological comparison indicated that thvezee relatively
small differences between the two methods for egtirg supplemental N fertilizer applications, leagthe Agriculture
Workgroup to approve use of the redistributed AAPHErtilizer sales methodology in the Phase 6 Motleé Panel
maintains that LGU recommendations should conttowserve as the foundation for crop and landuseisp&\
application goals and suggests that similar contiparanalyses be conducted in the future as nemiZer sales data
become available. Inconsistencies between estimgatesrated by the two methods should be furthersitnyated and
rectified based on data source quality and comgigtevith contiguous or regional county-level data.

Nutrient management practices are implementedtadrehe field or sub-field level. The diverse lfordhs, hydrology,
climate and cropping systems of the agriculturatiapes in the CBW have a multitude of impactsiogeochemical
transformations of N in the agro-ecosystem. Chamgagdrological pathways alone can have dramdtects on crop N
utilization efficiency and N loads to streams whéwed from the Atlantic Coastal Plain to the Agddian Plateau.
Therefore, site-specific physical conditions anchagement factors have a strong influence on tleeifeness of
imposed conservation practices. Nutrient manageBEIR effectiveness must represent the average tondiver a wide
range of real-life scenarios. Thus, it was incuntlgaon the Panel to distill numerous lines of emmeto arrive at a single
crediting value for N BMPs that could be applieditaply across the CBW.

4.2 The Available Science for P BMPs

Similar to N, crop and landuse-specific P applmatiate goal should be based on LGU crop fertiimatecommendations,
as modified by the CBP partnership. However, ircfica, LGU recommendations for P application argeldeon crop- and
site-specific soil-test P concentration. Currerglyi-test P concentration data are not availabthe CBP. The Panel
recommends that, in the future, crop- and siteifipesoil-test P concentration data should be @idd, aggregated to the
appropriate scale, summarized to eliminate disc#etiprivate confidential business informationd artilized as the
foundation for determining P application rate gaald the appropriate application of P Core NM BMRshe absence of
soil-test P based application rate goals, countgteedistribution of AAPFCO P fertilizer sales dahay serve as a
surrogate. An essential assumption that must besegpwhen county-level redistribution of AAPFCOeRtifizer sales
data is utilized in lieu of site-specific soil-tddtconcentration data is the assumption of a ceaveyage soil-test P
concentration. Currently, a “medium” soil-test ldition was assumed for all situations and locatidmposition of the
“medium” soil-test P assumption across the entB8\ds a gross over-simplification of the completesspecific
biogeochemical processes and on-site managemaeticpsathat determine P fate and transport in gine-acosystem. The
CBP should strive to rectify this shortcoming inuie iterations of the modeling suite.

As stated above relative to N, nutrient managermpeatdtices are implemented at either the field brfeeld level. The
diverse landforms, hydrology, climate and cropmggtems of the agricultural landscapes in the CB¥éla multitude of
impacts on biogeochemical transformations of m@agro-ecosystem. Therefore, site-specific phisaraditions and
management factors have a strong influence onfteetigeness of imposed conservation practicesridhit management
BMP effectiveness must represent the average eondiver a wide range of real-life scenarios. Thiusas incumbent
upon the Panel to distill numerous lines of evidetocarrive at a single crediting value for the A that could be
applied equitably across the CBW.
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5 Application of Practice Estimates

5.1 Load Sources

Nutrient management can be applied to specified lees everywhere within the Chesapeake Bay waigr3the N Core
BMP and the P Core BMP, as well as the N and P I8ommtal NM BMPs, apply to each of the partnersigproved

Phase 6 agricultural land uses listed in Table 18.

Table 18. Land Uses to Which the Nutrient ManagemerPractices Apply

Full Season Soybeans
Grain with Manure

Grain without Manure
Silage with Manure
Silage without Manure

Legume Hay
Small Grains and Grains

Soybeans ineligible for double cropping

Corn or sorghum for grain eligilbbr manure application and
ineligible for double cropping
Corn or sorghum for grain ineligible for manure kqagion and
ineligible for double cropping

Corn or sorghum for silage éligifor manure application and
ineligible for double cropping
Corn or sorghum for silage ineligible for manur@lagation and
ineligible for double cropping

Legume forage crops eligible for manure
Small grains and grains other than corn or sorgéligible for

manure and ineligible for double cropping
Soybeans double cropitledmall grains and ineligible for manure

Specialty crops with relatively high nutrient inputith some crops
eligible for manure

Specialty crops with relativédy nutrient inputs with some crops
eligible for manure
Other high commodity row crops such as tobaccdgopetc., with
some crops eligible for manure

Non-legume forage crops eligible for manu
Grazed land that receives direct manure depoditton animals

Small Grains and Soybeans
Specialty Crop High

Specialty Crop Low
Other Agronomic Crops

Other Hay
Pasture

5.2 Practice Baseline

The Panel recommends that historic implementatioa state-by-state basis be based on the prenaisthéhbaseline of
1985 is set at zero, or near zero acres for N @MeBMP implementation and the highest level of ierpkentation be
represented at 2015 reported implementation acse&gmilarly, the zero baseline for the P Core NMMBshould be set
to the date when each state introduced P-baseddgMrements and the highest level of implementdtionepresented at
2015 reported implementation acreages. Due toiffegehces between state Nutrient Management pnogndiation
dates and implementation reporting for the sixespatrtnership, the “baseline” year is recommendedftect these state
partnership differences. Thus, the initial Nutridtdnagement implementation year for each statebeillinique.

The increasing level of historic implementationviietn the state Nutrient Management Program irotiagear and the
2015 reported implementation acreages represenpdits in time on a state-by-state basis. Thaetgng annual
representation of implementation acreages maygresented as a linear progression, in the absdémobust
implementation data. Historic implementation estiorashall consider additional sources of N an@dRiction credits
commensurate with State Quality Assurance ProjectsRQAPPS) currently in place, given they aresggiant with the
BMPs and efficiency credits described by the Panel.
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In cooperation with the CBPO, a state-by-stateesgmtation of reported NM implementation is incids Appendix A.
The state-by-state representation was developdudtmrical N Core NM and P Core NM BMP implemeiuat

Historical N Core NM BMP implementation methodology

* Assume straight-line interpolation between 2015gRyss acres and a starting year for each state.

» Starting year was evaluated by looking at histbiftdEN data to determine when states started rejgprti
information.

e 2015 Progress has acres on crop, pasture andntespdlation was made for each of these categories.

* Interpolation was made in each county.

» Assume all acres on crops for New York (NY), Petwveyia (PA), and West Virginia (WV) only apply toop
acres eligible for receiving manure.

» Assume all acres on crops for Delaware (DE), Margl@MD) and Virginia (VA) can be distributed to gracres
with or without manure.

* All acres assumed to qualify for N Core NM BMP.

Historical P Core NM BMP implementation methodolagguld be similar to the N Core NM BMP implementati
methodology above, except for variable startingyéer each state.

A second independent source of data representitgriu Nutrient Management implementation has lregnested from
the USDA Natural Resources Conservation ServicedQ8)RConservation Effects Assessment Project (CEBaBgd on the
two existing reports published on the ChesapeakeVBatershed. The requested information will be eatdd on a HUC-4
(4-digit Hydrologic Unit Code) scale based upon@AP program’s methodology of interviewing prodiscat randomly
selection field points from the Natural Resourgeghtory (NRI) lists. To date, analysis of the CEddRa at the HUC-4
scale across the CBW has not been conducted.

In utilizing the Panel's practice recommendatiardriacking and reporting practice implementatitwe, Panel
recommends that acres, or percentage of acrespbeed by Phase 6 land use, or grouping of siraifadt uses, by year as
an annual practice. N and P Core NM BMPs are stdmoke practices which should be tracked and repeeparately.
Likewise, advanced N and P Supplemental NM BMPsikhbe tracked and reported separately, but onlgnithe
corresponding N or P Core NM BMP elements have bestrby the Panel's recommended practice defisition

The Panel's recommendation for tracking and repgpitiM BMP implementation is that acres, or percgataf acres, be
reported by Phase 6 land use, or grouping of sirf@fad uses, by year as an annual practice. Therd SM BMP and P
Core NM BMP are stand-alone practices which shbeltracked and reported separately. Likewise, ambdhh and P
Supplemental NM BMPs should be tracked and repa#parately, but only when the requirements foontapg the
corresponding N or P Core NM BMP have been met.

5.3 Hydrologic Conditions
The Panel represented NM BMPs that can be appliess all hydrologic conditions in the CBW.

5.4 Sediment

Panel report specifically does not address seditoesés or reductions resulting from implementatbNM BMPs.

5.5 Species of Nitrogen and Phosphorus
The Panel report focused on total N and total Pdighehot specify species of N or P.

5.6 Geographic Considerations
The Panel report represented NM BMPs that can pkeapacross all geographic areas of the CBW.
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5.7 Temporal Considerations
The Panel report represented NM BMPs that may grmoahave temporal considerations depending osdlje@ence of

BMP implementation within the constraints of farrmmagement operations.

5.8 Practice Limitations
There are no limitations to the application of NMIBs. These practices may be applied to all agricailiand use

categories in the CBW.
5.9 Potential Interactions with other Practices

The Panel recognizes that NM BMPs interact witlotider agricultural practices for all agricultulahd use categories in
the CBW.
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6 Practice Monitoring and Reporting

6.1 Phase 6.0 Nutrient Management Tracking, Verification, and Reporting

The Panel recommends that NM BMP implementatiockirg, verification, and reporting on a county-lbyuaty or state-
by-state basis be based on the premise that thegsent annual Non-Visual Assessment BMPs. BMPdémphtation will
be reported annually to the CBPO as the numbetreSaor percentage of acres meeting the definitiisqualifications
set forth by the NM Panel in this report for Coreaintd P NM BMPs, as well as applicable N and P Supphtal NM
BMPs.

Nutrient Management BMPs represent an historiceared-changing suite of BMPs for the CBP modelingdmver the
history of the Program. As such, NM BMPs are ineltith the jurisdiction's verification plans thatrersubmitted to the
CBP in late 2015. As with all BMPs, the jurisdictiowill be expected to document their verificatotocols and
procedures in their QAPP for NM BMPs that are riggubto the CBPO for nitrogen and phosphorous dredieductions
under the recommended BMPs. The jurisdictionsagtermine if modifications of those verificatiorapk are required
after this expert panel recommendation report fjgs@ged by the CBP partnership following the BMPtBcol, and before
the jurisdictions are able to start submitting €hB8Ps in the Phase 6 modeling tools for annuajness implementation.
As the states consider how to verify NM BMPs anthay document those procedures in their QAPRe g@ttners should
follow the existing Agriculture Workgroup’s BMP Mécation guidance.

http://www.chesapeakebay.net/about/programs/bmipiaddl resources

The current verification guidance from the Agricmét Workgroup (AgWG) breaks BMPs into three geneasdgories:
Visual Assessment BMPs (Single Year), Visual Assesg BMPs (Multi-Year), and Non-Visual AssessmelHs. The
complete AgWG guidance is quite extensive (79 péges including all tables and its own appendiaeg] is not restated
in this section. The panel is not proposing any newnique aspects of BMP verification for purpostthe BMPs
described in this report. This section simply ekpdow the recommended BMPs correspond to theimiBMP
verification guidance.

As described in this report, nutrient managemeattizes are often part of a larger nutrient managersystem or plan
that often involves multiple management and physicenponents (e.g., animal waste storage, manjeetion and
incorporation, etc.) which can be visually assessen time. NM practices also incorporate non-viswmenponents (e.qg.
nutrient application rate, timing, and placementaddition to management plans or other documentat needed under
applicable state or federal agricultural permitd/anprograms. Thus, nutrient management practaageasonably be
verified using elements of both the Non-Visual Asseent and Visual Assessment (Multi-Year) categatescribed by
the AQWG.

Each state will determine the most appropriate oatior verifying NM BMP implementation given thejpecific
priorities, programs, needs, and capacity. For gkanone state may leverage existing site visifatms to also verify that
the operation meets applicable NM BMP definitioagpar the NM Panel recommendations. Or, the statedatermine
that available records are detailed enough to geosufficient verification through spot-checks.dtie the state will
leverage multiple existing and perhaps new avetwesrify that nutrient management practices arefayonal are
sufficient to meet the NM BMP criteria as deternaify a trained and/or certified independent thiadtyy and that the
data in the operation’s records are accurate artd-date.

Jurisdictions can follow the AQWG's guidance forrNdisual Assessment BMPs to verify the N and P ¢dveBMPs
recommended in this report for N and P reducti@dits in the Phase 6 CBWM. Verification for Non-\é Assessment
BMPs depend more on oversight and checks on operehtiecords or documentation rather than visusdssnent of a
physical structure.
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The N and P reductions for Core NM BMPs descrilpettiis report are to be based on the verified reguglements of the
N and P Core NM BMPs following the AQWG'’s guidarfoe Non-Visual Assessment BMPs. Because it is arualty
reported BMP, the most important criteria (i.e.md & Core NM elements) should be documented somevitneecords
available to the applicable state agency. Giverckhge association between nutrient applicationagament and other
CBP-approved BMPs (e.g., animal waste storageregstmanure transport, etc.) the state agency dantiadly verify the
type and amount of nutrients that were managedngaor both of the Core NM practices describedhieypianel. If the
state agency finds that even this basic informatemmot be verified through its spot-checks or o#maual BMP
verification procedures described in its QAPP, tthenBMP cannot satisfy the definitions and expeciigrogen
reductions described in this report.

When the state agency has more detailed NM inféomatvailable for both reporting and verificationrposes, then they
may be able to report the given nutrient applicaggstem under both the defined N and P Core NM 8MB well as one
or more of the N and P Supplemental NM BMPs. Byjaliog separate BMPs based on additional ratengmand
placement application management systems for tifeehinitrogen and phosphorous reductions, the gaoeides a
framework with additional built-in elements of BM#rification. If records available to the applicalstate agency do not
document the implementation of additional nutrigmplication changes for rate, timing, and/or plaeendescribed by the
panel for the N and P Supplemental NM BMPs, thengilien system should not be reported under thesponding
Supplemental NM BMP, but could potentially still ete¢he criteria of the N and/or P Core NM BMP usiing more basic
information that is available. By assigning lowstimated reductions when only basic informatioavailable, it is less
likely that a reported treatment system will nat\pde the estimated nitrogen and phosphorous reshsctleveloped by
the panel. This reinforces the basis of BMP veatiin, i.e. that the reported practice is impleradrdand operating as
intended. With more detailed information about tiigrient application management factors, verifiedoading to the
AgWG's guidance, the partnership can have moreidente that the given nutrient application systemgerating more
effectively to limit excess nitrogen and phospharérom the environment.

For more information about the CBP Partnership’s BMP Verification Framework

The full CBP partnership BMP Verification Framewaskavailable online (scroll down to October 20lasBwide BMP
Verification Framework Document):

http://www.chesapeakebay.net/about/programs/bmpiaddl resources

The current Agriculture Workgroup’s BMP Verificatidguidance is included in Appendix B of the fulaRrework
Document. For the AQWG's guidance only, go here:

http://www.chesapeakebay.net/documents/Appendix%@PBAg%20BMP %20V erification%20Guidance%20Final.pdf

6.2 Future Verification of Nutrient Management Practices

The Panel envisions that potential opportunitieg mast in the future for utilizing alternative fos of BMP verification,
including examples such as remote sensing frontlisgtaerial, and drone imagery, aggregated feetilindustry sales
information, and aggregated manure hauler/broker. da
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Appendix A: Technical Requirements for Reporting and Simulating
Nutrient Management BMPs in the Phase 6 Watershed Model

Background: In June, 2013 the Water Quality Goal Implementalieam (WQGIT) agreed that each BMP expert panel
would work with CBPO staff and the Watershed TecanWorkgroup (WTWG) to develop a technical appridr each
expert report. The purpose of the technical appeisdb describe how the expert panel’'s recomméodatvill be
integrated into the modeling tools including NEIEB&enario Builder and the Watershed Model.

Q1. What are the individual nutrient management practices a jurisdiction may report in the Phase 6 Wadrshed
Model?

Al. The individual practices along with their defioitis are provided below.

Nitrogen Core NM

Applications of nitrogen are made in accordancaltb the following elements:
» Land-grant university recommendations for nitrogeplications at field level
* Manure analysis and volume using either test oklwatues to determine nitrogen content
» Calibration of spreader/applicator
* Yield estimates and cropping plan at the field leve
» Cropping and manure application history at thelflelvel
Phosphorus Core NM
Applications of phosphorus are made in accordaméd_t. the following elements:

» Land-grant university recommendations for phospsaitithe field level. This may include recommeratsi
resulting from advanced assessment (i.e. P Indey,tkat recommend higher P application rates whies risk of
P loss is low.

» Soil test for phosphorus levels at the field leWldlis requirement may be waived if restrictionsanure
applications (rate, timing, and placement) are isagothat limit P application rates and managentetitet same
degree as if the soil test result for phosphorus iwahe “high” category.

» Manure analysis and volume using either test okbvatues to determine phosphorus content
» Calibration of spreader/applicator

* Yield estimates and cropping plan at the field leve

» Cropping and manure history at the field level

Nitrogen Rate Supplemental NM
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Applications of nitrogen are made in accordancaltelements of the Nitrogen Core practice, andammore of the
following practices are implemented resulting ireduction in application rate of nitrogen:

* Nitrogen application rate made at less than lamaMguniversity recommendations
» Nitrogen applications split across the growing seagsulting in lower than planned applications
* Nitrogen applications are made using variable gatds resulting in lower than planned applications.

Nitrogen Placement Supplemental NM

Applications of nitrogen are made in accordancaltelements of the Nitrogen Core practice, andammore of the
following practices are implemented resulting ittéxeplacement and utilization of nitrogen:

» Applications of inorganic nitrogen are injectecbitithe subsurface or incorporated into the soil
» Applications of nitrogen are made with setbacksnfsurface water features

Nitrogen Timing Supplemental NM

Applications of nitrogen are made in accordancaltelements of the Nitrogen Core practice, andsali¢ across the
growing season into multiple applications to inseeatilization of nitrogen.

Phosphorus Rate Supplemental NM

Applications of phosphorus are made in accordamed elements of the Phosphorus Core practice parcdr more of the
following practices are implemented resulting ireduction in application rate of phosphorus:

» Applications of manure are based upon annual @opval of phosphorus rather than nitrogen

» Applications of phosphorus are made at less thaagmant university recommendations

» Phosphorus applications are made using variatlgegls resulting in lower than planned application
» Applications of phosphorus are split across thevigrg season resulting in lower than planned apioa.

Phosphorus Placement Supplemental NM

Applications of phosphorus are made in accordamed elements of the Phosphorus Core practice pardor more of the
following practices are implemented resulting ittéxeplacement and utilization of nitrogen:

» Applications of inorganic phosphorus are injectao ithe subsurface or incorporated into the soil
» Applications of phosphorus are made with setbaaks Surface water features

Phosphorus Timing Supplemental NM

Applications of phosphorus are made in accordamed elements of the Phosphorus Core practice asmdnade in
seasons with a lower risk of phosphorus loss.

Q2. What are the nutrient reductions associated wit core practices?

48



Nutrient Management

September 2016

A2. Each acre reported under the core practices ailklan application goal adjusted slightly from kgnant university
recommendations. For example, an acre of cornaoetiving manure (a crop in the Grain without Manarel use) under
the Nitrogen Nutrient Management Core practice ke an application goal of 0.92 Ibs of nitrogeelo. The modified
land-grant university applications will be incredds/ the multipliers provided in the tables belaw éach acre NOT under
the Nutrient Management Core practice. For exanguigcre of corn not receiving manure (a crop enGinain without
Manure land use) NOT under the Nitrogen Nutrienhi&tgement Core practice will have an applicatiorl gb4.10 Ibs of
nitrogen/bu/ac (or 0.92 X 1.20). SEgample Calculation of County Crop Application Gaalng Core Nutrient

Management for Nitrogen Acres on Corn for Graglow for additional details.

Core N Nutrient Management Application Goal Multipliers

Nutrient Management BMP

Land Use Nitrogen Core Nitrogen Core
Non-Nutrient Management| Nutrient Management
Full Season Soybeans 1.20 1.00
Grain w/ Manure 1.30 1.00
Grain w/o Manure 1.20 1.00
Legume Hay 1.20 1.00
Silage w/ Manure 1.40 1.00
Silage w/o Manure 1.20 1.00
Small Grains and Grains 1.20 1.00
Small Grains and Soybeans 1.20 1.00
Specialty Crop High 1.30 1.00
Specialty Crop Low 1.20 1.00
Other Agronomic Crops 1.10 1.00
Other Hay 1.00 1.00
Pasture 1.00 1.00
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Core P Nutrient Management Application Goal Multipliers

Nutrient Management BMP

Land Use Phosphorus Core Phosphorus Core

Non-Nutrient Management| Nutrient Management
Full Season Soybeans 1.50 1.00
Grain w/ Manure 3.00 1.00
Grain w/o Manure 1.50 1.00
Legume Hay 1.00 1.00
Silage w/ Manure 3.00 1.00
Silage w/o Manure 1.50 1.00
Small Grains and Grains 1.50 1.00
Small Grains and Soybeans 1.50 1.00
Specialty Crop High 2.00 1.00
Specialty Crop Low 2.00 1.00
Other Agronomic Crops 1.50 1.00
Other Hay 1.00 1.00
Pasture 1.00 1.00

Example Calculation of County Crop Application Goalusing Core Nutrient Management for Nitrogen Acreson

Corn for Grain

County Assumptions:

Acres of Corn for Grain in County: 100,000 ac

Average Yield for County: 100 bu/ac

Nutrient Management Application Goal: 0.92 Ibs ¢bdl

Non-Nutrient Management Application Goal: 1.2 IisNdou

e Calculation: (0.92 Ibs N/bu) X (1.3)

Number of Acres under Nutrient Management: 20,600 a

Number of Acres under Non-Nutrient Management: @0,8c

Crop Application Calculations:

Crop Application Goal for all Nutrient Managemertras: 1,840,000 Ibs N

» Calculation: (20,000 ac) X (100 bu/ac) X (0.92 Nvsu) = 1,840,000 Ibs N

Crop Application Goal for all Non-Nutrient Managemé\cres:

» Calculation: (80,000 ac) X (100 bu/ac) X (1.2 Ib®dy = 9,600,000 Ibs N

Total Crop Application Goal for all Acres: 11,440Ibs N
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» Calculation: (1,840,000 Ibs N) + (9,600,000 Ibs=N\)1,440,000 Ibs N
Total Crop Application Goal per Acre: 114.4 Ibs dl/a
» Calculation: (11,440,000 Ibs N) / (100,000 ac) #4.#1lbs N/ac

In this way, the acres of core nutrient managenmpact the overall application goal for each crathim a county. The
more acres of nutrient management, the lower tla¢widl be, and vice versa. However, the final it application rates
for the calibration period are determined by the@amt of manure and commercial fertilizer availablthin a county.
Thus, the final application rate may be higheroovdr than the 114.4 Ibs N/ac described in the el@aipove.

Q3. What are the nutrient reductions associated with tle supplemental practices?

A3. Each supplemental practice will be credited asragnt reduction to estimated runoff from the appete land use.
These percent reductions are listed in the tal#sib

Nitrogen Supplemental Percent Reductions to Land WsRunoff

Nutrient Management BMP
Land Use N Rate N Placement N Timing
Supplemental Supplemental Supplemental

Full Season Soybeans 0% 0% 0%
Grain w/ Manure 15% 5% 10%
Grain w/o Manure 5% 3% 5%
Legume Hay 0% 0% 0%
Silage w/ Manure 15% 5% 10%
Silage w/o Manure 5% 3% 5%
Small Grains and Grains 5% 3% 10%
Small Grains and Soybeang 5% 3% 10%
Specialty Crop High 15% 5% 5%
Specialty Crop Low 5% 3% 5%
Other Agronomic Crops 5% 3% 5%
Other Hay 0% 0% 0%
Pasture 0% 0% 0%
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Phosphorus Supplemental Percent Reductions to Landse Runoff

Nutrient Management BMP

Land Use P Rate P Placement P Timing

Supplemental Supplemental Supplemental
Full Season Soybeans 5% 10% 1%
Grain w/ Manure 10% 20% 20%
Grain w/o Manure 5% 10% 1%
Legume Hay 1% 10% 1%
Silage w/ Manure 10% 20% 20%
Silage w/o Manure 5% 10% 1%
Small Grains and Grains 5% 10% 1%
Small Grains and Soybeans 5% 10% 1%
Specialty Crop High 5% 10% 1%
Specialty Crop Low 5% 10% 1%
Other Agronomic Crops 5% 10% 1%
Other Hay 0% 0% 0%
Pasture 0% 0% 0%

Q4. Can a state report an acre of supplemental nutnt management on an acre that does not fulfill th definition of
the core practices?

A4. No. The panel recommended that every acre of supgital nutrient management must also fully meet#finition
of the core practice.

Q5. If an acre utilizes multiple strategies listedinder a single supplemental practice’s definitionshould it be
reported twice? For example, if a producer both satback applications of nitrogen from surface water@&AND injects
inorganic nitrogen below the soil surface, should atate report the acre twice as qualifying for theNitrogen
Supplemental Placement practice?

A5. No. The panel recommended that each acre cargaalify once for each of the BMPs. However, an aame qualify
for all four types of BMPs at once. For exampleaare could be reported under the core practiceatinidree
supplemental practices for nitrogen and phosphibapropriate.

Q6. How will multiple, supplemental nutrient managenent practices credited on the same acre impact ruff
estimates?

A6. A single acre of land may qualify for up togkrsupplemental practices reported for each nuitii¢re reductions for
each practice will be combined in a multiplicatimanner to impact final runoff estimates. An exangakeulation for a
single acre of Grain with Manure with three suppaial practices for nitrogen is included below.

Initial Runoff Estimate: 20 Ibs N/ac
Supplemental Credits Available: 15% N Rate; 5% &acPient; 10% N Timing

Final Runoff Estimate: 14.54 Ibs N/ac = 20 Ibs N¥a(l1-0.15) X (1-0.05) X (1-0.1)
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Q7. Are the supplemental practices credited in anparticular order?

A7. No. There would be no difference in the rurreffuctions by re-ordering the reduction efficiesdisted in the
example calculation in question 6 due to the miidtigpive nature of the credit calculation.

Q8. How should a state report these practices to NEN?
A8. States should report the following information:

* BMP NameNitrogen Core NM ; Phosphorus Core NM; NitrogerieRaupplemental NM; Nitrogen Timing
Supplemental NM; Nitrogen Placement Supplemental RNbsphorus Rate Supplemental NM; Phosphorus
Timing Supplemental NM; Phosphorus Placement Supghéal NM

* Measurement Naméicres
* Land Use:Approved NEIEN agricultural land use classespih@ are reported, the default will be CROP

* Geographic LocationApproved NEIEN geographies: County; County (CBWy@rHydrologic Unit Code
(HUC12, HUC10, HUCS8, HUC6, HUC4); State (CBW Only)

» Date of Implementationivear plan was active.
Q9. Are all nutrient management practices annual?
A9. Yes. States should report the total number of aguesifying under each practice type each year.

Q10. Can states take credit for practices on pastef?

A10. No. The panel specifically recommended reducttorepplication goals and runoff estimates on nostypa acres
only.
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Appendix B: Methods to Estimate Historic Implementation

The Panel recommends that historic implementatioa state-by-state basis be based on the prenaisthéhbaseline of
1985 is set at zero, or near zero acres for Nuthilemagement Core N and Core P implementationilamtighest level of
implementation be represented at 2015 reporteceimghtation acreages. Due to the differences betstagn Nutrient
Management program initiation dates and implemanmtaeporting for the six-state partnership, thaséline” year is
recommended to reflect these state partnershigrdiites. Thus, the initial Nutrient Management en@ntation year for
each state will be unique.

The increasing level of historic implementationvbetn the state Nutrient Management program irotieyiear and the
2015 reported implementation acreages represenpdims on a state-by-state basis. The interveaimal representation
of implementation acreages may be representedimsaa progression if there is a paucity of implenagion data, or
inferred by state implementation data represergatithe definitions of nutrient management propdsethe panel.
Historic implementation estimation shall considéditional sources of nitrogen and phosphorous realucredits
commensurate with State Quality Assurance ProjectsR QAPPS) currently in place, given they aresggiant with the
BMPs and efficiency credits described by the Panel.

In cooperation with the Chesapeake Bay Progrant@ffi state-by-state representation of Nutrientdgament reported
implementation following the Panel’'s recommendatitor historic implementation levels in defaultaafditional state
implementation data was presented both to the Ramtkihe Agriculture Workgroup as part of the pnaliary Panel
recommendation report and review and approval eyAiriculture Workgroup in May 19, 2016.. The sthjestate
representation was developed for N Core Nutriemiddg@ment only, and with the following methodology:

* Assume straight-line interpolation between 2015gRy¥ss acres and a starting year for each state.

» Starting year was evaluated by looking at histbiftdEN data to determine when states started rejgprti

information.

e 2015 Progress has acres on crop, pasture andntaspdlation was made for each of these categories.

* Interpolation was made in each county.

* Assume all acres on crops for NY, PA, and WV ordplg to crop acres eligible for receiving manure.

» Assume all acres on crops for DE, MD and VA cawlis&ributed to crop acres with or without manure.

* All acres assumed to qualify for core N.

* No acres yet determined for core P.

Figure B-1 illustrates the relationship betweemestaporting of historic data through NEIEN and thethodology
described above.
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Comparing April Calibration Nutrient Management Acres to Draft NMP
Acres
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Figure B-1. Comparing April Calibration Nutrient l@agement Acres to Draft NMP Acres

A second independent source of representing hidirtrient Management implementation has been msdgddrom the
USDA NRCS CEAP based on the two existing reportdiplied on the Chesapeake Bay Watershed. Tablesd.2.8
from the 2013 CEAP report summarize nitrogen arabphorus management practices and percent of aampes within
each category for the Chesapeake Bay region, ribaplgq USDA 2013).

In utilizing the Panel's practice recommendatiangracking and reporting practice implementatibie, Panel
recommends that acres, or percentage of acrespbeed by Phase 6 land use, or grouping of sifaifad uses, by year as
an annual practice. Nutrient Management Core NRaatk stand-alone practices which should be traskddeported
separately. Likewise, advanced supplemental N gmiéétices should be tracked and reported sepgratel only when
the corresponding Core N or P elements have beebyribe Panel's recommended practice definitions.
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Table 2.7. Nitrogen management practices and perceaf cropped acres within each category for the Cheapeake Bay region, 2003-06 and
2011 (USDA 2013).

Nitrogen® 2063-66 Favims 2003-06 201t
acres acres percent percent

No N applied to any crop in rotation 214,000 87,000 5 2
For acres where N is applit 95 98
Commercial Fertilizer On 2,457,001 2,177,001 60 51

Manure with or without Commercial Fertilizer 1,6080 2,089,000 40 49

Rate of application:
Acres receiving commercial fertilizer and/or manapplications:

All crops in rotation meet the nitrogen rate cidetescribed in text 32 23
Some but not all crops in rotation meet the nitroge criteria described in text 54 71
No crops in rotation meet the nitrogen rate ciételescribed in text 13 6
Acres receiving commercial fertilizer applicatiamdy:
All crops in rotation meet the nitrogen rate cidatescribed in text 42 35
Some but not all crops in rotation meet the nitroge criteria described in text 52 62
No crops in rotation meet the nitrogen rate ciéteiéscribed in text 6 3
Acres receiving manure with or without commercatifizer applications:
All crops in rotation meet the nitrogen rate cidetescribed in text 17 9
Some but not all crops in rotation meet the nitrogete criteria described in text 59 82
No crops in rotation meet the nitrogen rate ciéteiéscribed in text 24 9

Time of application:
Acres receiving commercial fertilizer and/or manapplications:

All crops in rotation have application of nitrogfemtilizer less than 21 days before planting 50 36
Some but not all crops have application of nitrofgetilizer within 21 days before planting 34 50
No crops in rotation have application of nitrogertifizer within 21 days before planting 11 11
Acres receiving commercial fertilizer applicatiamdy:
All crops in rotation have application of nitrogfatilizer less than 21 days before planting 69 59
Some but not all crops have application of nitrofgetilizer within 21 days before planting 15 25
No crops in rotation have application of nitrogertifizer within 21 days before planting 9 13
Acres receiving manure with or without commercéatifizer applications:

All crops in rotation have application of manuredéhan 21 days before planting 18 12
Some but not all crops have application of manduteiw21 days before planting 66 78

No crops in rotation have application of manureniit21 days before planting 16 10

Method of application:
Acres receiving commercial fertilizer and/or manapplications:

All crops in rotation have N applied with incorptiea or banding/foliar/spot treatment 34 27

Some but not all crops in rotation have N appligithwmcorporation or banding/foliar/spot treatment 45 55

No crops in rotation have N applied with incorpamator banding/foliar/spot treatment 21 18
Acres receiving commercial fertilizer applicatiaorgy:

All crops in rotation have N applied with incorptoa or banding/foliar/spot treatment 41 37

Some but not all crops in rotation have N appligithwcorporation or banding/foliar/spot treatment 34 44

No crops in rotation have N applied with incorpamator banding/foliar/spot treatment 25 19
Acres receiving manure with or without commercatifizer applications:

All crops in rotation have manure applied with irmaration or banding/foliar/spot treatment 22 16

Some but not all crops in rotation have manureie@plith incorporation or banding/foliar/spot tneeent 63 67

No crops in rotation have manure applied with ipooation or banding/foliar/spot treatment 16 17

Rateandtiming andmethod of application (excludes acres not receinitrgpgen)
All crops meet the nitrogen rate criteria descrilvetéxt and application within 3 weeks before pilag

with incorporation or banding/foliar/spot treatment 13 7
Some but not all crops meet the nitrogen rater@ittescribed in text or application within 3 weeks
before planting with incorporation or banding/fol&pot treatment 87 93

Nitrogen and Phosphorus
Crop rotation phosphorus and nitrogen rates méetierdescribed in text and all applications ocgithin 3 weeks
before planting and include incorporation or bagffrliar/spot treatment, including acres with ntregen or
phosphorus applied 8 5
Note: Percents may not add to 100 because of rogndi
* These estimates include adjustments made tcef@rted data on nitrogen and phosphorus applicadites from the survey because of missing datalatedentry
errors. In the case of phosphorus, the 3-yearpkatad for which information was reported was thors to pick up phosphorus applications made aind-5-year
intervals between applications, which is a comma@ttice for producers adhering to sound phosphmarsagement techniques. Since crop growth, andcmnzpy
development which decreases erosion, is a funofiitrogen and phosphorus, it was necessary taeddiional nitrogen when the reported levels wesefficient to
support reasonable crop yields throughout the &2syie the model simulation. For additional infotina on adjustment of nutrient application rates $Adjustment
of CEAP Cropland Survey Nutrient Application RatesAPEX Modeling,” available attp://www.nrcs.usda.gov/technical/nri/ceap).
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Table 2.8. Phosphorus management practices and pertt cropped acres within each category for the Chapeake Bay region, 2003-06 and
2011 (USDA 2013).

Phosphorus* 2003-06 2011 2003-06 2011
acres acres percent percent
No P applied to any crop in rotation 43,000 <1 1 <1
For acres where P is applied: 99 100
Commercial Fertilizer Only 2,414,000 2,264,000 60 52
Manure with or without Commercial Fertilizer 1,6080 2,089,000 40 48

Rate of application:
Acres receiving commercial fertilizer and/or manapgplications:

Rotation meets the phosphorus rate criteria destii text 54 57

Some but not all crops in the rotation meet thesphorus rate criteria described in text 46 43
Acres receiving commercial fertilizer applicatiaody:

Rotation meets the phosphorus rate criteria destiip text 68 76

Some but not all crops in the rotation meet thesphorus rate criteria described in text 32 24
Acres receiving manure with or without commercatifizer applications:

All crops in rotation meet the phosphorus rateedatdescribed in text 32 35

Some but not all crops in the rotation meet thesphorus rate criteria described in text 68 65

Time of application:
Acres receiving commercial fertilizer and/or manapgplications:

All applications of phosphorus fertilizer less tHéihdays before planting 53 42

Some but not all applications of phosphorus fegiliwithin 21 days before planting 34 38

No applications of phosphorus fertilizer within @dys before planting 13 19
Acres receiving commercial fertilizer applicatiaorgy:

All applications of phosphorus fertilizer less tHéihdays before planting 75 69

Some but not all applications of phosphorus fe#iliwithin 21 days before planting 13 18

No applications of phosphorus fertilizer within @4ys before planting 12 11
Acres receiving manure with or without commercatifizer applications:

All applications of phosphorus fertilizer less tHéihdays before planting 16 13

Some but not all applications of phosphorus fe#iliwithin 21 days before planting 67 59

No applications of phosphorus fertilizer within @dys before planting 16 28

Method of application:
Acres receiving commercial fertilizer and/or manapgplications:

All applications of phosphorus include incorporatmr banding/foliar/spot treatment 42 37

Some but not all applications of phosphorus inclinderporation or banding/foliar/spot treatment 28 30

No applications of phosphorus include incorporatioianding/foliar/spot treatment 30 32
Acres receiving commercial fertilizer applicatiaorgy:

All applications of phosphorus include incorporatiar banding/foliar/spot treatment 51 53

Some but not all applications of phosphorus inclimderporation or banding/foliar/spot treatment 19 26

No applications of phosphorus include incorporatioanding/foliar/spot treatment 31 22
Acres receiving manure with or without commercéatifizer applications:

All applications of phosphorus include incorporatiar banding/foliar/spot treatment 28 21

Some but not all applications of phosphorus inclimderporation or banding/foliar/spot treatment 42 35

No applications of phosphorus include incorporatioanding/foliar/spot treatment 30 44

Rateandtiming and method of application (excludes acres not receipingsphorus):
All applications meet the phosphorus rate critdgacribed in text and application within 3 weekobe

planting with incorporation or banding/foliar/spgegatment 22 21
Some but not all applications meet the phosphatesariteria described in text or application witBi
weeks before planting with incorporation or bandiolgar/spot treatment 78 79

Nitrogen and Phosphorus
Crop rotation phosphorus and nitrogen rates méetierdescribed in text and all applications oogithin 3 weeks
before planting and include incorporation or bagffrliar/spot treatment, including acres with ntregen or
phosphorus applied 8 5

Note: Percents may not add to 100 because of rogndi
* These estimates include adjustments made teefh@ted data on nitrogen and phosphorus applicedies from the survey because of missing datalatadentry
errors. In the case of phosphorus, the 3-yearptatad for which information was reported was thorsto pick up phosphorus applications made and-5-year
intervals between applications, which is a commmaetie for producers adhering to sound phosphoarsagement techniques. Since crop growth, andcctnepy
development which decreases erosion, is a funofioitrogen and phosphorus, it was necessary t@ediional phosphorus when the reported levelgesufficient
to support reasonable crop yields throughout thge2s in the model simulation. (For additionabmfiation on adjustment of nutrient application sasee
“Adjustment of CEAP Cropland Survey Nutrient Applion Rates for APEX Modeling,” availablelsttp://www.nrcs.usda.gov/technical/nri/ceap).
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Appendix C: Nutrient Management Phase 6.0 Expert Panel
Charge Document

Recommendations for the Nutrient Management Phase ® Expert Panel
Prepared for the Chesapeake Bay Program Partnargtgjpculture Workgroup by the Nutrient
Management Phase 6.0 Expert Panel EstablishmenpGro
March 19, 2015
Background

The current version of the Chesapeake Bay ProgG&BR] partnership’s Watershed Model (Phase 5.3.2
or P5.3.2) credits Crop Group Nutrient Applicatidanagement (or Tier 1), under the following
definition: “Documentation exists for manure anditilizer application management activities in
accordance with basic land grant university (LG&§ammendations. This documentation supports farm-
specific efforts to maximize growth by applicatiohnitrogen (N) and phosphorus (P) with respect to
proper nutrient source, rate, timing and placerf@mnoptimum crop growth consistent with LGU
recommendations. Particular attention is paidIpstandard, realistic farm-wide yield goals; (&)dit

for N sources (soil, sod, past manure and curreat-gpplications); (3) P application rates constsiéth
LGU recommendations based on soil tests for fieltlsout manure; and (4) N based application rates
consistent with LGU recommendations for fields reiogg manure.”

Enhanced Nutrient Management and Decision Agricel@BMPs are currently represented in the P5.3.2
Model. However, these practices are expected teflaced by Nutrient Application Management Tier 2
and Tier 3 practices respectively, which are béimglized by the Nutrient Management P5.3.2 Expert
Panel in spring 2015.

* Proposed Tier 2

The implementation of field-specific nutrient aggaliion management efforts to maximize growth by
application of nitrogen (N) and phosphorus (P) wibpect to proper nutrient source, rate, timingd) an
placement for optimum crop growth consistent wil.recommendations incorporating a P risk
assessment tool.

* Proposed Tier 3

The implementation of subfield-specific nutrienplgation management efforts to maximize growth
by application of nitrogen (N) and phosphorus (Rhwespect to proper nutrient source, rate, timing
and placement for optimum crop growth incorporasng-field monitoring and operational practices
to further refine the LGU recommendations for theddfic farm site and conditions.

The Nutrient Management Expert Panel Establishi@eoup (EPEG) was formed to:

* Identify priority tasks for the Phase 6.0 (P6.0}fd&unt Management Expert Panel (EP),
* Recommend areas of expertise that should be intladehe Nutrient Management EP, and
* Draft the Nutrient Management EP’s charge for theaw process.

From February 18, 2015 through March 6, 2015 the@&knet 3 times by conference call and worked
collaboratively to complete this charge for preagah to the Agriculture Workgroup
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(AgWG) on March 18-19, 2015. Final approval of tmarge was obtained by online polling of all
members. Members of the EPEG are listed in Table 1.

Table 1. Nutrient Management Expert Panel Establisment Group membership and affiliations.

Member Affiliation

Beth McGee Chesapeake Bay Foundation

Chris Brosch Virginia Tech

Doug Goodlander Pennsylvania Department of Envieamal Protection
Frank Coale University of Maryland

Jack Meisinger U.S. Department of Agriculture-Agttaral Research Service
Jason Keppler Maryland Department of Agriculture

EPEG Support Staff

Emma Giese Chesapeake Research Consortium

Mark Dubin University Maryland

Steve Dressing Tetra Tech, Inc.

Method

The Nutrient Management EPEG developed its recordatems in accordance with the process
specified by the AgWG (AgWG 2014). This procesimiermed by the strawman proposal presented at
the December 11, 2014 AgWG meeting, the Water @u@loal Implementation Team (WQGIT) Best
Management Practice (BMP) protocol, input from g panelists and chairs, and the process recently
undertaken by the AQWG to develop the charge feMilanure Treatment Technologies EP.

The collective knowledge and expertise of EPEG n@sformed the basis for the recommendations
contained herein. A number of EPEG members haveskperience on BMP expert panels, including the
P5.3.2 Nutrient Management EP. Other EPEG memiasfes knowledge and/or expertise in state and
federal programs, the Chesapeake Bay model, anigmumanagement practices within the Chesapeake
Bay watershed.

Communication among EPEG members was by confer@aicand email. All decisions were consensus-
based.

Recommendations for Expert Panel Member Expertise

The AgWG expert panel organization process dirthetseach expert panel is to include eight members,
including one non-voting representative each froemWatershed Technical Workgroup (WTWG) and
Chesapeake Bay Program modeling team. Panelssarexgbected to include three recognized topic
experts and three individuals with expertise iniemnmental and water quality-related issues. A
representative of USDA who is familiar with the U&MNatural Resources Conservation Service (NRCS)
conservation practice standards should be incladashe of the six individuals who have topic- dreot
expertise.
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In accordance with the WQGIT BMP protocol, panehmbers should not represent entities with potential
conflicts of interest, such as entities that caelckive a financial benefit from Panel recommeiafestior
where there is a conflict between the private agtr and the official responsibilities of thosdteg. All
Panelists are required to identify any potentiagficial or other conflicts of interest prior toxsag on

the Panel. These conditions will minimize the tis&t Expert Panels are biased toward particularests

or regions.

The Nutrient Management EPEG recommends that thieN@rient Management EP should include
members with the following areas of expertise:

* Nutrient management planning and agronomy.

* Expertise in farm- and field-level nutrient risksassment tools for N and P.

* Experience with carrying out research projectgirgao nutrient management.

* Expertise in fate and transport of N and/or P incagdfural systems.

* Knowledge of nutrient management practices implaewim the Bay jurisdiction(s).

* Knowledge of how BMPs are tracked and reported,theadChesapeake Bay Program
partnership’s modeling tools.

* Experience with verification of nutrient managemglains and other forms of nutrient
management.

* Knowledge of relevant USDA-NRCS practice codestandards.

Expert Panel Scope of Work

The general scope of work for the Nutrient Manageni.0 EP(s) will be to define and configure the
Nutrient Management BMPs in the P6.0 model. Speadifi, the Nutrient Management EPEG
recommends the following five charges with assedassks for the P6.0 Nutrient Management EP:

1. Review the P5.3.2 definitions and effectivere=gtsnates for the implementation of component
practices of Nutrient Management and make adjudsr@mrmodifications as needed for Phase 6.0.
a) Consider the current P5.3.2 Tier system used famtifying levels of nutrient
management implementation activities to be credibetie model, and
b) Recommend if the current proposed Tier processldhiemain or if a more component
oriented process for crediting nutrient managerpeadttices is more appropriate.
2. Determine how nutrient management practiceseaapplied to the P6.0 land uses, taking into
consideration the mass balance data and nutriegdidipg routine in Scenario Builder.
3. If possible, make recommendations using multiryes. annual model representation of
soil nutrient residuals for calculation of availalplutrients to meet crop requirements on an arbass.
4. Collaboration with the Cropland Irrigation Maeagent EP on fertigation will be critical to enstinat
recommendations are complementary as well as tiol @oable-counting and ensure effective reporting
of practices.
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This scope of work addresses nutrient managemduttien efficiencies for N and P.

Under the first charge, the Nutrient ManagemensPBl&0 (P6.0) Expert Panel will review the P5.3.2
definitions and effectiveness estimates for theémentation of component practices of Nutrient
Management and make adjustments or modificatiomeaded for Phase 6.0. This charge is necessary
because the P6.0 model features a change in lanchtegories, a possible change in the baseline
condition, and some likely changes in how BMPsamalied. While the EPEG considers the tiered
approach to be an improvement over the previou3.Papproach to nutrient management, there is
interest in considering an alternative approachiP®@©. Both a tiered approach and practice-specific
approach have pros and cons associated with regantiplementation and determining efficiency values
Items la and 1b specify that the P6.0 EP will abgrsihe current Tier system used for identifyingele

of nutrient management implementation activitiebdacredited to the model and recommend if the
current proposed Tier process should remain onibee component oriented process for selecting
nutrient management practices is more appropfiigient management Tiers 1-3 are described in the
Backgroundsection of this document.

The second charge directs the P6.0 EP to detefmowenutrient management practices can be applied to
the P6.0 land uses. Factors to consider when peirigrtasks under this charge include the baseline
conditions assumed by the model (e.g., with or itmutrient management), the nutrient spreading
routine and improved mass balance data for SceBailder, and potential variation in crediting for
different land uses.

Residual nutrients are not adequately accountelyftine P5.3.2 model. Under the third charge, thé P
EP will consider management of residual nutrient$ lsow they are carried over to subsequent years in
the P6.0 model. This will require close coordinatiith the Chesapeake Bay modeling team which is
ultimately responsible for developing the capapiid add this important feature to the model.

Collaboration with the P6.0 Cropland Irrigation Maement EP is specified under the fourth charge to
ensure that recommendations from the two panelsamnplementary and that practice reporting and
crediting are accurate. Either panel could addiegsigation, but both panels should have a role in
determining the final recommendations.

Timeline and Deliverables
Early summer 2015 - Panel stakeholder kickoff nmggti

Summer 2015 — Based on their written EPEG chahgepanel will develop a proposed scope of work
including BMP structure and type, draft BMP defimil(s), and initial elements of the BMP such as
associated components and conservation practiced)8DA-NRCS associated CP codes. Initially
identified literature citations will be included poovide a range of potential effectiveness vathasthe
panel will consider and supplement with furtherleation. The panel will present their provisionafB
paper to the AgWG, WTWG, and WQGIT for informatibparposes, and for initial partnership
comments on the proposed direction of the pangbtuation. The paper will not represent a full
recommendation report, and the partnership willogasked for formal approval at this time.
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Prior to October 1, 2015 — In the absence of anBeship approved panel recommendation report, the
CBPO modeling team will request a decision by tlgeidulture Workgroup, Watershed Technical
Workgroup, and the Water Quality Goal Implementafl@am of whether the BMP will be represented
using the existing Phase 5.3.2 definitions, the@gmx recommendations of the Phase 5.3.2 Panatrepo
if applicable, or the Phase 6.0 panel's provisipagler, in the Phase 6 Beta Scenario Builder tooldet
an early October deadline.

Spring 2016 Final date for panel to release full recommendations for apairby the AgWG, WTWG,
and WQGIT.

Early summer 2016 — If approved by the partnergtapel recommendations are final and will repléee t
interim representation of the BMP in the final vensof the Phase 6 modeling tools.

Phase 6.0 BMP Verification Recommendations:

The panel will utilize the Partnership approvegticultural BMP Verification Guidancé, as the basis
for developing BMP verification guidance recommeimtes that are specific to the BMP(s) being
evaluated. The panel's verification guidance witiyide relevant supplemental details and specific
examples to provide the Partnership with recommeipaéential options for how jurisdictions and
partners can verify nutrient management practicescordance with the Partnership's approved
guidance.

References

AgWG. 2014. Agriculture Workgroup expert panel arigation — DRAFT January 8, 2014. Agriculture
Workgroup, Chesapeake Bay Program.

! http://www.chesapeakebay.net/documents/Appendix%ePB
Ag%20BMP%20Verification%20Guidance%20Final.pdf
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Attachment 1: Outline for Final Expert Panel Reports

Identity and expertise of Panel members

Practice nameltitle

Detailed definition(s) of the practice

Recommended nitrogen, phosphorus, and sedimenhtpadeffectiveness estimates
- Discussion may include alternative modeling apphes if appropriate
Justification for the selected effectiveness egsancluding

- List of references used (peer-reviewed, unpubtisietc.)

- Detailed discussion of how each reference wasidered, or if another source was
investigated, but not considered.

Description of how best professional judgment wsesol) if applicable

Land uses to which the BMP is applied

Load sources that the BMP will address and poteintieractions with other practices
Description of pre-BMP and post-BMP circumstandesluding the baseline
conditions for individual practices

Conditions under which the BMP works:

- Should include conditions where the BMP will mairk, or will be less effective.
An example is large storms that overwhelm the aesig

- Any variations in BMP effectiveness across théenshed due to climate,
hydrogeomorphic region, or other measureable factor

Temporal performance of the BMP including lag tirhesween establishment and full
functioning (if applicable)

Unit of measure (e.g., ft, ac)

Locations within the Chesapeake Bay watershed whéesractice is applicable
Useful life; effectiveness of practice over time

Cumulative or annual practice

Description of how the BMP will be tracked, repalitand verified:

- Include a clear indication that this BMP will beed and reported by jurisdictions
Suggestion for a review timeline; when will additéd information be available that
may warrant a re-evaluation of the estimate

Outstanding issues that need to be resolved ifutbee and a list of ongoing studies, if
any

Documentation of any dissenting opinion(s) if carses cannot be reached
Operation and Maintenance requirements and hoveokealters performance

Additional Guidelines

Identify ancillary benefits and unintended conseges

Include negative results

- Where studies with negative pollution reductiatedare found (i.e. the BMP acted
as a source of pollutants), they should be constbtre same as all other data.
Include results where the practice relocated patitgt to a different location. Examples
include where a practice eliminates a pollutantfsurface transport but

64



Nutrient Management September 2016

moves the pollutant into groundwater, or wherepitzestice will move manure from the
farm credited for the practice to another farm maoreeed of nutrients.

In addition, the Expert Panel will follow the “da@plicability” guidelines outlined Table 1 of thi¢ater
Quality Goal Implementation TeaRrotocol for the Development, Review, and Appra¥aloading and
Effectiveness Estimates for Nutrient and Sedimentr@Is in the Chesapeake Bay Watershed Model
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Appendix D: Approved Nutrient Management Expert
Panel Meeting Minutes

7/22/2015

Frank Coale, Panel Chair, welcomed the group te#tleand thanked everyone for agreeing to conteibu
to this Panel effort. Panel members and stafbchiced themselves.

Coale: The plan for the face-to-face meeting ort&eper 10-11 is to create draft recommendations
following the meeting. Not expecting to developaimtiechnical content today during the call, instead
information will be sent out over email to Panelmbers between now and the in-person meeting in
order to make the best use of time in September.

Travel reimbursement for the September meetingheilbffered through UMD.

Mark reviewed the Panel charge, which was develdyyea scoping group earlier this year and approved
by the Chesapeake Bay Program’s Agriculture WorkgroThe charge was sent to members in an email
from Emma Giese on 7/21.

* Question: Does this Panel need to address BMHaadrdn more in depth than the previous
Panel?

» Response by Coale: We have been charged with ailiyés The depth of the response will
have to be determined by our other recommendatirisye will have to lay out a plan for
verification.

* Question: Will there be interaction with the Chessale Bay Program’s BMP Verification Panel?

» Response by Dubin: Likely not, as the Panel isiloglat the larger scale overview. This Panel
will be working within the existing verification gielines developed by the Agriculture
Workgroup.

Chris Brosch, chair of the previous (Phase 5) MatrManagement Panel, gave a brief overview of this
Panel's work to date. Chris recommended the Raereibers watch the first 40 minutes of the July 1
webinar where the Phase 5 Panel recommendatiomsaneled. Webinar recording is available here:
http://www.chesapeakebay.net/calendar/event/22716/

Frank noted that this Panel will be able to buifidod the work already done by the Phase 5 PaRehnk
asked Matt Johnston (CBPO modeling team) to explam the changes in the Phase 6 Chesapeake Bay
Program Watershed Model will affect how this Pad@lelops recommendations relevant to the Phase 5
recommendations.
» Johnston: The two big changes being tested rightfoo Phase 6 that will impact what this
group does are 1) land uses (The land uses witidre specific in Phase 6, i.e. corn, and small
grains rather than “row crops”) and 2) how the ieutts are applied (there will already be a better
accounting for “right application rate” in Phase 6)

Coale: Emma’s email included a link to the Pha&abel webinar summarizing their recommendations.
Once the Phase 5 Nutrient Management panel fipaktéas been approved by the Bay Program
Partnership, it will be shared with this Panel &l wThere will be documents distributed from eith
Frank, Mark, or Emma, and email conversations dweicoming weeks to begin considering different
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options. Frank encouraged Panel members to read #mails as they are sent in order to make #ie be
use of time in preparation for and during the S@jpier meeting.

Travel reimbursement forms were sent by Emma tlishing (7/22). The form needs to be submitted
before travel (9/7/15 at the latest) in order fpprvals to be processed through the universityntact
Mark with any questions about travel reimbursement.

Participants

Frank Coale UMD, Panel chair

Quirine Ketterings Cornell

Jack Meisinger USDA-ARS

Doug Beegle PSU

Chris Brosch VT/VADCR, Watershed Technical
Workgroup representative

Deanna Osmond NCSU

Matt Johnston UMD, CBPO Modeling Team

Mark Dubin UMD, Agriculture Workgroup coordinator

Emma Giese CRC, Panel staff

9/10/2015 —9/11/2015

Open Stakeholder Meeting:

 Tom Simpson gave a presentation, discussing theddtiManagement Panel's Phase 5.3.2
Report, highlighting some of the issues with tleigart, and providing some suggestions for the
new Phase 6 panel.

o Simpson: Will substantive draft information be palyl available? What about
opportunities for input/comment between open sesaial final draft review?
= Mark Dubin: Frank and other panel chairs will beganting at the September
guarterly meeting next week to provide updates.
= Frank Coale: The panel will also be correspondiith wpen session participants
as they move forward.

* Mike Twining from Willard Agri-Service presented time adapt-N and Eco-N tool and modeling

system for modeling and mapping agronomic andc@itacteristics to predict future trends.
0 Tom Fisher: Are those models or measurements ifighees?
= Twining: They are modeled results based on pubtisheearch that was fed into
the model.
o Jack Meisinger: How much data from the figures yewtshown us is from the Bay
watershed?
= Twining: If you want replicated, strip-trial dat&en this development work was
done outside the Bay watershed. The model hasduzgted to our field-
specific questions.
o Lindsay Thompson: Is there a general number ofyres or acres that implemented
this in the cropping cycle?
= Twining: | won't give a specific number, but it's the hundreds.
0 Quirine Ketterings: Are there farmers you're wokkiwith in the Chesapeake Bay area
that would be open to conducting trials in the fetu
= Twining: We are coordinating with these farmerg, fieplication is very difficult
to achieve. Our side-by-side analyses allow ustoecwithin statistical
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confidence levels that are close to a replicatiedl tr
0 Deanna Osmond: Do you include N recommendations froiversities when you're
thinking about putting these trials together?
= Twining: All of our recommendations are univergiggcommendations, in
compliance with Nutrient Management law. When oodei differs from the
recommendations, then we move into more unfantiiaitory.

o Matt Johnston: What happens when this technologgésl to increase profitability and
yields, what would happen to the losses? How sstdthnology changing applications
and runoff to water?

= Twining: As growers adopt this tech, growers wiltiease side-dress
applications. Yields have increased year after ymatrwe can’'t promise any
kind of absolute reduction in Nitrogen. But Nitrogase efficiency is improving
with this technology.

0 Meisinger: This panel will have to wrestle with Wigation. How would you verify
Adapt-N?

= Twining: In my opinion, the verification processosid come through annual
implementation reporting process. Ultimately, tidigation is on the farmer to
verify what they are doing on their farm.
« Matt Miller from DuPont/Pioneer gave a presentabarEncirca services, designed to increase
efficiency of nitrogen management.

Open discussion after presentations:
* Tom Fisher: Question to Matt Miller. How would migren be applied during the tackling stage?
o Miller: We've had a few different types of applizat (aerial, fertigation...).

* Quirine Ketterings: Can you talk a little bit abauttat you're doing in these trials?

o Bill McCollum: We did whole-field trials, so thekgasn't any replication. The small-
scale and replicated trials are done with the agrgnsciences group in lowa.

» Jack Meisinger: Are there any new methods for mamanagement?

o Twining: We are modeling manure application ondiel

* Twining: Move in-season to in-season managemerdrersimore year-to-year variation in
Nitrogen management than there is in a field. Bhatiat’s driving us to look at in-season
decision tools. There’s a strong ecological anchenuc component to that.

* Frank: Can a blanket assessment be made on wémtbed-models?

o Twining: I would say yes. In the absence of modgtiech, the risk of loss is likely
greater.

* Tom Fisher: As long as we continue with n basedur@application, we’ll always have excess P
in soils. If we go to a P based manure applicatéde, then we’ll have a surplus of manure. So we
should create an alternative product(s) for maruremposting, packing for sale, energy
production, etc.

Participants:
Frank Coale UMD
Chris Brosch VT/VADCR
Matt Miller DuPont/Pioneer
Bill McCollum DuPont/Pioneer
Deanna Osmond NCSU
Steve Dressing Tetra Tech
John Dantinne Willard Agri-Service
Mike Twining Willard Agri-Service
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Jack Meisinger

USDA ARS

Quirine Ketterings

Cornell University

Lindsay Thompson

MD Association of Soil Conservatio
Districts

Matt Johnston CBPO

Mark Dubin UMD

Tom Simpson Aqua Terra Science LLC
Lindsey Gordon CRC Staff

Frank Schneider PA DEP

Tom Fisher UMCES

Dawn Stolzfus MD Clean Agriculture Coalition
Greg Levow Agronomic Technology Corp.

Jeremy Hanson

VT

Karl Blankenship

Bay Journal

Kelly Shenk

EPA Region 3

Kristen Hughes Evans

Sustainable Chesapeake

Kristen Saacke Blunk

Headwaters LLC

Robin Pellicano MDE

Ron Korcak USDA ARS
Harold Van Es Cornell University
Doug Beegle PSU

Seung Ah Byun

Brandywine Conservancy

Closed Panel Meeting:
Actions and Decisions:

ACTION: Panel will need to deliberate and deternmangegative efficiency number, as well as decide if
this value will be the same for all “bad actors”.

ACTION: Frank Coale to ask for candidate nominatiéer new BMPs that are not captured on the list
that has been drafted.

Thursday September 10, 2015:

Chris Brosch gave a presentation of the Phase BHi&r#2ent Management tiered plan.

(0]

(0]

(0]

Deanna Osmond: Had anything really changed fromT'te Tier 2 relative to practice
behavior?
Brosch: Not really, but we weren't trying to credityone that wanted to apply
commercial fertilizer in the fall.
Osmond: Was the SWAT model the latest version bétter P routines? When was this
done?

= Meisinger: Using the older version.

Frank Coale: Can someone describe how the Phasel@tes will look and work?
Matt Johnston briefed everyone on the list of nénade 6 agricultural land uses and the Phase 6
Scenario Builder.

(0]

o

(0]

Coale: Whatever recommendations come with BMPiefiities will be applied to this
group of acres.

Meisinger: The model world shouldn’t be driving tteal world. If you can collect model
validation (we’ll have to do this for Tier 1) thémat should impact the model.

Dubin: One of the problems is that we're estimathg don't always have good data,
and this impacts the estimates that we come up Wiethso impacts manure transport. So
unless the jurisdictions report manure transpbe,mhodel will assume that all manure
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(0]

(0]

that is made in the county, stays in the county.
Steve Dressing: Manure transport is factored irttiat initial mass county balance?

= Dubin: Not quite. The counties can get credit,thely need data to get the credit.
Johnston: Whenever we estimate crop need for e@rask the states what NM planners
were doing in the past 3 decades.

* Coale: | see two approaches in moving forward:itl Ehe path that Chris described (With the
tiers — here’s a group of practices that countwag, and another group, etc...) or 2) We
enumerate all the different practices we can tbiniSome will apply to some land uses, some
won't. Each one of those BMPs will have an effidgoefficient that will apply to a practice.
Then systems can be constructed to incorporate BiviBgletermine final efficiencies.

(0]

Meisinger: I'm a proponent of non-tiering option. #2vould like to have N and P
separated. | like the independent “menu” systengreviyou can specify what tests or
BMPs you are doing. There would be a lot of flelipi but the problem is that we’d
have to get some estimate of those practices. A&nthps we could even get a paper
published out of this.

Coale: There are 3 things we have to try to assamebe done. We can define things that
can be tracked. It has to be reportable to whatagency is collecting the numbers. And
then it has to be verified. That's a tricky onet twe should keep track of that as we go
ahead.

Meisinger: The menu system is much friendlier tofigation as opposed to a Tier
system.

Dressing: A menu approach would also be compatifite a checklist approach, which is
a verification practice used in PA. It seems totha your approach needs to be
compatible with what the Agriculture practice panate doing with regard to what the
states have to verify.

Dubin: A new component is the verification guidaaoel protocols, which we're in the
process of finalizing right now. If you're lookirag a non-visual BMP (aka NM), then
you're reduced to looking at records. Right nowneof the states have a very good
tracking system for NM plans, but they'll be encaygd that they have to re-think that.
NM plans are also represented in other BMPS.

» Tom Fisher: Could we go back to the way manurefartdizer allocations were done? It seems a
bit contrived and | was wondering if it correspoddeth the way fertilizer sales in fact are
distributed throughout the state. In other wordshis model really reflecting reality?

(0]

Matt and Mark replied that predicting and measufargjlizer use is almost impossible,
because data is not reliable enough at this point.

» Doug Beegle: One of the things | struggled withasv we separate active planning from the
practices that are driven by planning. | think tane of the things we missed, that the active
planning is going to give some benefit.

(0]

Meisinger: So my thought is we would still haveuadamental NM piece. That's Tier 1,
and everything else is a menu based off of thats&me record keeping, soil test
monitoring, and any basic tools you want to sedlabla (education might be a part of
this) would go in that Tier 1, NM piece. There wdnit be any practice credit for it.
= Coale: Maybe there should be practice credit for it
= Dubin: But wouldn’t that be exclusionary? Becauseuld do a lot of the work
to get the data that would influence applicatidesabut | don't have a formally
written plan, | would be excluded from getting afythis.
» Coale: So you may not be required to have a NM.plan
= Meisinger: N and P would remain separate, but yaudtie them to practices.
= Johnston: Regardless, we need to make sure tHapeactice results in a water
guality benefit everywhere.
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* Dubin: I think the key to what you were discussaaglier is not how
much fertilizer you put on, but what'’s the nitrogefficiency?

o Osmond: How do you aggregate these practices aadigeo a county level? And does
everyone have the resources to do this?
= Coale: Not everyone has the resources, and thags the states might get upset
about if we choose to continue with this menu plan.
* Coale: Some of the items in this menu idea wouldatte any data at all, and some would have
very shaky data. So are there any other ideasofertb structure this?

o Ketterings: What do we have that we can verify omtes with, or can somehow make
intelligent connections to the outcomes with?

0 Brosch: We establish a starting point (1 Ib/busioeh/acre), so if someone isn’t
achieving that fundamental level of NM, then theywt get credit. Start targeting states
that are not nutrient/fertilizer balanced (moreriauits than can be utilized), who would
accumulate negative credits if the baseline asshaesce.

= Coale: So what I'm envisioning is this: At the loott of these three levels, you
have the “bad actors” who do not invest in the HameNM plans would be hit
with a negative efficiency/points/credits. Then yeould have the core people
that remain neutral. Then above this, you can tla@émenu” idea, which is all
positive efficiencies.

» Beegle: But then how would you be crediting thetraddolks?

o Johnston: We've developed the next scenario buittlbe that
good baseline (IE- you're following those baseline
recommendations), so that's your baseline credit.

» Ketterings: Unless you consider it a load reductibocation, in which
case you don't need credit.

» Meisinger: So how are we going to identify thesad'lactors”? We
could do the P budget, but when you get to N ifstdarder. We could
do it, but it's harder.

0 Brosch: Mark had an option of going to the industngl collecting data on how
management is performed. Meeting performance stdad@his would mean collecting
manure data effectiveness, and this would be & gptn for variable rate, but no
necessarily for a standard plan like we’re workivith.

* Group had a planning session to map out the steicfuNutrient Mamagement
recommendations, and what BMPs would be assocrgtadeach structure level.

Participants on 9/10/15:

Frank Coale UMD

Chris Brosch VT/VADCR
Steve Dressing Tetra Tech
Deanna Osmond NCSU
Jack Meisinger ARS
Quirine Ketterings Cornell
Matt Johnston CBPO
Mark Dubin UMD
Lindsey Gordon CRC Staff
Doug Beegle Penn State
Tom Fisher UMCES
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Friday September 11, 2015:

Jack Meisinger: In regards to the sediment questitmnk it would be slightly awkward to have
3 panels dealing with sediment.

o Mark Dubin: | think we need to have cross-discus&ietween the panels to figure this
out. | think we should keep sediment up on the tist maybe sideline it for now until we
talk to the other groups.

Meisinger: As you think about the matrix of theeatier, that will change over time because
practices change and some disappear, so | thinkaméto get clear what our baseline is at the
beginning or if we’re going to use a floating baselacross the time (which | don’t particularly
like because it's not well defined).

The panel reviewed the 7 core nutrient managenewtipes drafted in yesterday’'s meeting

o Doug Beegle (in reference to “soil tests for Peldfilevel”): Consider an alternative,
where you would have book values for manure anglgsid you can’t put more manure
on than what crop removal is. This would be faptgtective, and would be good for
people who don'’t have soil tests to be able talgeiugh the system.

= Dubin: Do you see many people going that route?

» Beegle: We're a little worried some farmers andpkrs are going that
route because it's simpler, though it's not as cahpnsive as a soil test.
It's not as if we are foregoing soil tests; thieatative would be pretty
restrictive. It assumes high P index, and actsvasr&around if you have
high soil P and shouldn’t put any more P on it. Buse farms are low-
density farms, and likely wouldn’t have those hiyindexes to begin
with.

0 Meisinger: Doesn't that conflict with N-based applion rates, the manure analysis and
volume? | think what Doug’s describing belongs asesu item above this.

= Coale: So let's remove “N-based” from “method ofedtnining NM application
rates”
BMPs listed in the Supplemental Menu are able tetheked on top of the Core practices, but are
not eligible to substitute for core practices.
Dubin: Each of these menu items will be its ownasafe, and identifiable BMP.
Agenda topics for next meeting:

0 Meisinger: Work on shrinking the list of Phase @qtices

0 Review efficiency numbers for Phase 5.3.2 BMPs

o Mark and Lindsey to coordinate with other panelishto schedule cross-panel (Cover
Crops, Conservation Tillage, Stormwater Mgmt) nregtion/after % week of October

0 Lindsey to begin scheduling follow-up conferenck eeeting

Participants on 9/11/15:

Lindsey Gordon CRC Staff
Matt Johnston CBPO
Jack Meisinger ARS
Quirine Ketterings Cornell
Steve Dressing Tetra Tech
Chris Brosch VT/VADCR
Deanna Osmond NCSU
Doug Beegle Penn State
Mark Dubin UMD

Frank Coale UMD
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11/20/2015:

Actions and Decisions:

ACTION: The panel members have 2 assignments tpkrmby December #0sent to Lindsey Gordon

(Gordon.lindsey@epa.gpand Mark Dubinhdubin@chesapeakebay héithey are:

» Each panel member will go through the land useiratrd continue populating all of the cells as to
whether, for each specific land use, N or P apptiegbe BMPs listed.

o Each panel member will additionally go through easlumn of land uses, and prioritize the
BMPs that impact either N and/or P in that coluraricawhich BMPs are the most important.
Format should follow N1, N2, N3... or P1, P2, P3... andN1 represents the most important
BMP, following order of decreasing importance. Rameuld prioritizeall of the BMPs for each
land use, where rankings are acrogth Phase 5.3.2 and Phase 6 BMPs.

» Panel members should begin compiling a list of piiaé conflicts in current recommendations. (Ex:
allowing a plan if farmers don’t agree to use aaBdudl application of manure then they don't have to
use a soil test.)

Panel Work Recap

» Frank Coale reviewed the presentation given aSdmember AQWG Quarterly meeting. The overall
reaction was positive, though there was concem Btate agency partners about how they will
provide the data and reporting.

» Tom Fisher expressed concern that PSNT tests airahaded in the core nutrient management
practices. Frank Coale responded that this is captn the supplemental nutrient management BMP
menu.

» Mark Dubin clarified that having a negative BMPhisw, but that the effect is something being
implemented currently. Moving forward in the Phasmodeling tools, there will not be a land use
set-up, and this will be applied as BMPs.

» Doug Beegle asked: In the original list, we hatdwe soil tests. In our supplemental menu it seems
like we would be penalizing farmers for not havangoil test and then crediting them for a p-based
application rate. This would not go over well witie PA farmers, at least.

o Frank Coale explained how in order to get any efgtpplemental practices, the core practices
would have to be met. But this could cause big aelaels, and is something that the panel will
have to work through.

o Mark Dubin suggested writing in an either/or in toee practices category that soil tests are
being done, or in PA they can do a P-based apjplicaate as an alternative. This would fall
more on the reporting side, and hopefully woula@ivange the modeling at all.

» Jack Meisinger asked if the panel will separatentl R on the core practices list, because N-tests ar
not traditional.

0 Frank Coale explained that the P test should stay® core menu, and the N based rates are built
into the common nutrient management plans.

Preliminary Recommendations

» Panel needs to continue process of categorizingBiMiRerms of N and P, and prioritize BMPs to
assign efficiencies and include in the panel report

Partnership Feedback

» Mark Dubin gave a presentation to the panel orctineent modeling of Nutrient Management in the
beta Phase 6 model. The current modeling methediearporary, and will be replaced later on with
the panel recommendations.

» Jack Meisinger: The basic change of utilizing thetilizer sales data is something we’ll have togkee
a close eye on. The modelers think they know ttesraretty well, but in years past we’ve never
trusted the sales data basis so | think this istanpial area we need to monitor. Are you ableao d
that or do we need some other oversight?

0 Mark Dubin replied that he has been in discussiuaitis the modeling folks, and that the Ag
Modeling Subcommittee (AMS) will also need to haeene discussions with them. This
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recommendation came from the AMS, and it was reieegithat ag sales data have problems,
but currently there isn’t anything better. The damé have to look closely at the Beta model
runs in January and see whether it's working.

Partnership Outreach

» Mark Dubin explained that the panel has an opeitation to meet with state nutrient management
program representatives in order to brief themhenganel recommendations and field any questions
or concerns. Mark, Frank, and Lindsey will orgarazmeeting sometime in early 2016.

o Chris Brosch supported this idea. He explainedhagram managers may be reluctant to adopt
the panel recommendations, and this discussiondheustarted early on to improve
communication.

* Frank clarified that this would only occur once fanel has something productive to present (i.a. in
few months).

State Nutrient Management Program/Panel Meeting:

* The WQGIT will be reviewing the Phase 5.3.2 Nutrigtanagement Task Force report during their
December meeting.

* Mark Dubin explained the Task Force will be cirgliback to the states to ask for better
documentation on their compliance programs. If ifisrmation is unavailable, the EPA will be
referencing other reports to gather their inforonati

Partnership Webinars:

* Frank Coale will be conducting some webinars sunzimgy the panel and the process for future
activities and recommendations. If panel membernglaviike to participate with Frank, they should
send him an email.

Phase 5.3.2 Nutrient Management Task Force Report

» Mark Dubin briefed the panel on the Phase 5.3.2idhitManagement Task Force report.

* Tom Fisher: | saw a report from MDA on complianaed it looked like there were many places
where there was not very good compliance. | goirtipression that they were sugarcoating the
results, making it look like there was significaompliance, when in reality %2-1/3 of the farms did
not comply with at least one of the questions tiveye asking. What is your impression of this? Was
that generally true?

o Mark Dubin replied that there are many factors t@at result in a noncompliance, but stated that
the results may be slightly biased. Overall, itgoad report, but you will see a lot of variation
among the states in their compliance rates.

Next Steps

« The panel should be completing their assignmenBdnember 28, sent to Lindsey Gordon
(Gordon.lindsey@epa.gpand Mark Dubinfidubin@chesapeakebay et

» Assignment 1: Each panel member will go throughldind use matrix and continue populating all of
the cells as to whether for each specific land Nsay, P applies to the BMPs listed.

o Each panel member will additionally go through easlumn of land uses, and prioritize the
BMPs that impact either N and/or P in that coluraicawhich BMPs are the most important.
Format should follow N1, N2, N3... or P1, P2, P3... andN1 represents the most important
BMP, following order of decreasing importance. Raheuld prioritize allbf the BMPs for each
land use, where rankings are across Btase 5.3.2 and Phase 6 BMPs.

o Frank specified that if panel members think cerBlitPs should be handled by other BMP
panels, to leave the cell blank.

o Frank will then summarize all of the panel membstgimissions into one spreadsheet.

* Assignment 2: Panel members should begin compdlihigt of conflicts in current recommendations.
(Ex: allowing a plan if farmers don't agree to asB based application of manure then they don’t
have to use a soil test.)

» Jack asked a question about prioritizing BMPs Igyare (ex: NY is the only state to use ISNT, but
does that mean it does not merit importance irptreel recommendations?)
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o Frank responded that the BMPs can be prioritizgibrally, but it is something that will have to
be discussed further. Additionally, panel membamutd focus on their local regions to the best
of their ability.

» Jack noted that the linkages in the BMP matrix &hbe communicated to other panels as soon as
possible in order to clarify the role and jobshed Nutrient Management Panel.

o Mark Dubin explained that Frank, Mark, and Ken $taichair of Cover Crops Panel) met to
clarify the issue of commodity crops. Frank furtheted that the Cover Crops Panel will focus
on cover crops as they're intended to functionaiserve residual soil N levels. The Nutrient
Management Panel will adopt any responsibilitieg gpecifically relate to the charge and scope.

0 Tom Fisher asked whether the CCP panel was comgyditre flying of cover crops on soybeans.

= Mark explained that aerial seeding has been inddiolea number of years, and they
did add a longer list of available cover crops ighds, triticale, legumes, etc.). The
Phase 6 panel will be more focused on commoditgicorops, as well as summer
fallow cover crops.

» Jack also noted his concern with using fertilizdes data, and that if it will come down to a cqunt
level estimate, that in the future the panel shagkiwhether there are specific counties in thesta
that the panel feels comfortable estimating thealcttes at the field level.

Participants:

Frank Coale UMD
Lindsey Gordon CRC

Doug Beegle Penn State
Tom Fisher UMCES
Deanna Osmond NC State
Steve Dressing Tetra Tech
Mark Dubin CBP

Jack Meisinger USDA ARS
Chris Brosch DE Dept. of Ag/VT
Quirine Ketterings Cornell
2/2/2016

Action Items:

Action: Mark and Frank will take the ranked list2¥ BMPs, and group the BMPs into ~9 succinct
categories. They will present this back to the pahthe next conference call.
Action: Frank is asking for volunteers to beginklagy a few groups to determine a starting assessme
of what an efficiency % would look like.
Action: Mark, Frank, and Lindsey will begin deveiog a schedule of calls for the panel moving fordvar
» Frank Coale reviewed the proposed modeling straattiNutrient Management that was drafted
by the panel. The panel still needs to define amgnent management acre, and determine a
negative efficiency value to associate with thaank also reviewed the prioritization matrix
results of nutrient management BMPs.
* Tom Fisher: What is the assumed loss associatédawieutral acre?
o Jack Meisinger: | worked on a panel that was estimgaelative N losses for each Phase
6 land use. How that relative number gets trandlie load is still being worked on by
the modeling team at the CBP.
o Frank Coale: We're looking at this whole procesa &6 efficiency relative to a baseline.
These core practices assume a 0-case scenario.
0 Mark Dubin: The values vary between LRSEG acrossahtershed, so it won't be a set
number and will fluctuate based on calculated logdates from water quality
monitoring.
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» Jack Meisinger: Some of these top ranked BMPs segynsimilar — could we combine some of
them? That would allow the panel to look at som#hefother BMPs to move into the top 10
ranking.

o0 Frank: Absolutely — we can combine some of them joint management practices.

» Chris Brosch: How much did we take into accountltizel of effort that the 5.3.2 panel would
save in this list? If we're talking about cuttirigrigs off, then it might be useful to consider that
several of these BMPs were aggregated and takerotary the 5.3.2 panel work.

o Frank: In the top 10, 6 of them were partially defi in the 5.3.2 panel, and 4 of them are
brand new.

o Chris: Only because yield mapping and variable kamight not get priority from our
panel, but for use moving forward, some of theséPBMught not to get cut out. If we
have confidence in the 5.3.2 report recommendatiomsuld cut off everything below
ranking 18.

* Tom Fisher: We use FSNT to show them what's |leérow their field after they've grown corn
or soybeans, and they actually seem to be usingrtfieamation to adjust how much fertilizer
they’re applying next year. We're just getting sodiaga on that now, but they recognize that if
there’s a high nitrate in the soil in October, tthety have too much N, and will adjust their
fertilizer application accordingly.

» Jack Meisinger: | think some of these tests ari¢ @edional — the ISNT would be high in New
York, the FSNT would be high in MD and VA, so theaakings might flex across the regions
somewhat. | don’t know how we would deal with itit fit's good to be aware of it.

0 Frank: Agreed — and | think it's important that ttet be longer rather than shorter.

* Quirine Ketterings: Can we group them into categmfor enhanced soil management or
something similar? That would allow states to pidkch one is most relevant.

* Mark Dubin: Would there be a value to identify thakings by state?

o Frank: If anyone has a few that they think are lighportant that came up short on
prioritization, then we can revisit that.

o Quirine suggested a category for spatial fieldataitity management — geo-spatial
mapping, etc.

o Jack identified the important of whole farm P baks Quirine agreed that whole farm
balances sit apart from the rest of the BMPs, aiggissted they should perhaps be
treated separately. Frank noted that the panehailk to determine numerical values to
represent losses, and that it might be difficultame up with a specific number for the
more unique BMPs.

» Mark Dubin noted that it would make sense if refagfficiency values were similar if the panel
agrees to group some of the BMPs together.

» Jack suggested that Frank and other panel membeydete some draft groupings of the BMPs,
and then the panel would review what groupingshthase 5.3.2 panel could give preliminary
estimates on.

» Frank suggested the panel could take each of thesBi4 they are ranked, and decide which ones
the panel currently wants to address. Then, witinén collection, the panel would group similar
BMPs together. Each grouping would have a sindleiefcy value, and then states would decide
which BMPs are counted within that grouping. Thies panel would go back to each grouping to
identify relative efficiencies.

» Tom asked if there was enough literature for theepto do all of the BMPs, or if the panel will
have to use its best professional judgement taméte values.

* Mark expressed concern about cutting off the ramkitrank 18 based on the importance of
regionality for some BMPs.

» Doug Beegle suggested that instead of having midfgyeht types of N and P loss risk
assessments, to group them together and haveragie siultiplier to all of them. Mark Dubin

76



Nutrient Management September 2016

and Jack Meisinger supported this suggestion.

* Matt Johnston reminded the group that the Ag ModeB8ubcommittee reviewed outputs from
the newest version of the model, and Frank notatitktie panel is not looking at rate very much.

o Frank: Some of these do modify rate, but the oVgraks determination of rate is part of
the core determination of practices.

» Jack noted that the panel should consider thegliima moving forward, making sure to be aware
of the modeler’s needs.

» Frank suggested that the panel should begin camgpeéfificiency values based on their personal
expertise.

» Deanna made note that the panel should be awdrthéhpractices listed are more plans, and
may not result in any change to the farm-leveliratrmanagement. Frank replied that the panel
should specify that based on the results of this ttleat the farmer would implement any
recommended changes.

» Jack Meisinger noted that Phase 6 will be requinmage stringent verification than Phase 5, and
asked if the panel would have to make verificasoggestions.

0 Mark replied that the panels are expected to addresfication on the recommendations
they are making.

* Matt Johnston: The modelers worry that the new &imay run into a situation where a
negative/positive efficiency would double count tharient loads/reductions.

o Frank: The basic assumption when you achieve tbmsepractices is a more appropriate
rate.

o Jack: Matt is talking about trying to make courgyél estimates on fertilizers and
manures, which the model will be better able toldd,it may not be able enough to
supersede what a nutrient management approach woulsio | think that decision is still
up in the air.

0 Matt: We're pretty far down the line with the butlepproach, but everything's still up in
the air for Phase 6. But | want to note that beeaussre tracking changes in fertilizer
use, we think the model will account for applicatrate. But we feel that doing anything
+/- efficiency for rate would be double counting.

o Chris Brosch: It's worth noting that while that apach was agreed upon, we know now
that agriculture fertilizer sales data is as musHd @06 too high, at least in DE. | think
that’s the impetus for us not being confident im prior decision.

o Jack: And remember that the 4 Rs are not indepénaed there are interactions.

o Deanna: Quite a number of these items are assdaidtie rate, so as we go through this
next exercise, could you clarify if we consideefat

= Frank: If you think about where we’re most concerirethe real world, it's
manure driven. Our most important thing in a NMnpig manure rate, and then
in the model we distribute manure where there’smoch, and where there’s not
enough we backfill with fertilizer. So if the numtike benefit of a NM plan is to
get manure management correct, if we can't adhestate for people that aren’t
at the core practice threshold, then | find thatilia swallow.

= Matt: The impact of those NM plans on manure ratufd be reflected in
manure transport data or fertilizer sales. It stidnd different practices. The plan
itself isn’t the practice, it's everything the plareates/incentivizes.

» Jack suggested inviting the modelers onto the caxfierence call to confirm that the panel
recommendations are compatible with the modelifrg&tructure.

o Chris noted that the application rate is a moviagdiine for the newest version of the
model.
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Participants:
Lindsey Gordon CRC
Frank Coale UMD
Chris Brosch DDA
Doug Beegle Penn State
Deanna Osmond North Carolina State University
Jack Meisinger USDA
Tom Fisher UMCES
Quirine Ketterings Cornell
Mark Dubin UMD
Matt Johnston UMD
2/24/2016

Actions & Decisions:

DECISION: The NMP and the AMS need to coordinate @solve the issue of using fertilizer sales data
as well as the baseline conditions. A subset otk will attend the next meeting of the AMS: Frank
Coale, Jack Meisinger, Mark Dubin, and Chris Brosch

DECISION: The NMP agreed to move forward with thgised conceptual NMP structure proposed by
Frank. A few panel members noted that it may regsimme tweaking moving forward.

Review of Proposed NM Structure
» Frank briefly reviewed the proposed NM approaclvipigsly defined by the panel, and supporting
materials.
» Jack Meisinger: The field buffer that's going te tlorest buffer panel — that does not include
setbacks?
0 Coale: That would be a non-crop vegetated buffer.

Review of New Proposed NM Structure

* Frank introduced and reviewed a new conceptual Mitgire based on previous input from the
panel and discussions with individual members.

* Meisinger: You're suggesting setting aside the tiegafficiency approach

o Coale: That's right — and this is just a conceptu®to discuss today. We're going to create a
core group of BMPs that would have an efficiencyapgly to a baseline of some sort.

o Fisher: | can see the value, but | look at thisigrand there’s variability associated with each
of the core BMPs, and assigning one number to septe¢hose as a group may be difficult.

» Doug Beegle: | think there is a value to doing éhassessments that may not be captured in the
specific practices. | would argue for a small e#ficy just for going through the process of doimg t
assessment, because | think that farmers do a pitef managing just from going through that
process, and it may be hard to capture all thalidhe

o Coale: I tend to agree with that concept. If weddoide to do this, it would have to be a
pretty small efficiency value.
0 Beegle: | agree, and it might even have to beeat lsome kind of formalized process.

» Quirine Ketterings: Is this really 3 years for thanure analysis? For us, it's required to have them
every year, so 1 year old at most with soil teséagry 3 years.

0 Mark suggested revising so that manure analyseb&dn3 years old.

* Doug made a point that a farmer could do more drenBMP within a broader category, and only
get credit for that one entire category.
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o Coale: The idea is that you get credit per categamyg not for each individual practice.

0 Beegle: 'm playing devil's advocate here, so | ¥ebjuist pick the easiest BMP out of all of
them — and this might discourage some farmers ttomg more beneficial practices.

Brosch: It's often true that even though a farmmesh’t have a codified plan, they are still prantic
all of the core BMPs. Is there a scenario wher@aér could get credit for the core and variabte ra
applications without a documented plan?

o Coale: You're going to have to collect this datenebow, and |, as an academic, couldn’t
care less whether it's a plan. However a statecoaar the fact that this is being done
without plans, then that would be fine.

o Brosch: | think it would go a long way for a stétat doesn’t have that requirement in their
law, to have that option.

0 Meisinger: Wouldn't verification require checkinff those core practices?

0 Coale: Absolutely, but it doesn’t necessarily htvbe in a state-sanctioned NM plan. It
could be through a service provider, which supglesdocumentation.

0 Meisinger: So maybe states could have some fléyilzsis to how they define a plan.

Fisher: These hierarchical schemes make senskbwbndering if we have enough empirical
evidence to assign an efficiency to this large nemnadf BMPs.

o0 Coale: Some of these elements will have bettertthaia others.

Beegle: There’s a lot of details here that givehmartburn. One that’'s unique to PA but is a readity
that in the core, you require P soil tests, whitttdlly agree with but we have an option in PAro
and get people to at least do a plan. If they doante a soil test, we assume they’re high and they
have to go to a P-based manure rate, which is boeradvanced BMPs. So in place of the soil test,
they adopt an advanced BMP.

o0 Coale: We could include that as an asterisk —itheror policy.

o Dubin: We could treat it like an equivalency.

Phase 6.0 Modeling

Frank moderated a discussion between the panel ererabd the CBPO modeling team

representatives regarding the current and futuetions for the development of the Phase 6.0

modeling tools, and their influence on the repres@n of NM.

Shenk: Commented that the conceptual approacly bemsidered by the panel included the

adjustment of nutrient application rates, whichusrently being represented in the SB Phase 6.0

modeling tools by recommendation and approval eAMS and the partnership. Representing a

change in rate would seem to double count forfdu®or, but timing could be a separate management

function for consideration.

Dubin: Noted that not all of the panel members tmayware of what "AMS" stands for and that an

explanation may be helpful.

Shenk: Agreed, and provided a brief descriptiothefAgricultural Modeling Subcommittee (AMS)

as a subgroup under the Agriculture Workgroup (AgVitis providing modeling recommendations

pertinent to agricultural land uses and functions.

Meisinger: The fertilizer sales data are still undensideration. They aren’t approved quite yet.

You're right in saying that we've got a point oftpotial double counting, but the die is not cast fo

using the sales data.

0 Shenk: | think we're in agreement. It's double cingy the die is cast but there’s some

discussion of it being un-cast.

Beegle: The manure rate is determined by the anmafuntinure that's produced, and then spread

evenly?

0 Shenk: The total amount of manure in a county &l @tount produced — losses for storage

and handling. It's spread according to an algorithat the AMS developed. You would
spread first to the most important crops, and thgaoes to the less important crops. If you
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(0]

have too much, it would go on pasture. For fesiljzhere’s a total amount of fertilizer
available in a county, and then it's spread throaigimilar process relative to how much
remaining crop need there is after the manureciseul.

Johnston: There’s 3 big things in the manure artdizer spread. 1) There’s a number for
each county — total pounds of N and P. 2) You'ierjiizing application to the highest
commodity crops. 3) The actual rates you're trytimdpit with the buckets actually do change
through time.

Meisinger: So you're saying that the sliding NMmléhere’s no baseline and so | don’t know
how to come up with a reduction efficiency if thereo baseline.

Shenk: The rate is already taken into accounthaetwouldn’t be a reduction efficiency for
rate unless that was changed. But you could stitirding.

Beegle: We're saying a farmer is working out thprapriate rate on a given field, as
opposed to blanket rates based on crop type. T®t inay not be captured in the model, but
it should be an efficiency over this generic disition. Like a rate adjustment.

Johnston: Would that adjustment result in a watedity change on 2 fields combined?
Beegle: It would. Even though the same total am@ibeing spread, this is where the
advanced management BMP on rate would come injo pla

Shenk: | think we're saying that rate counts, jirst already counted in the way that the AMS
has set up the inputs.

Johnston: | agree with Doug, and saw that as abogideyond the core practices. | think all
of the enhanced practices are legitimate in thzd tf a model.

Coale: So we could modify or adjust the credit wejiving for rate through an efficiency
that’s tied to a measurable practice on the fielel.

Johnston: | think so, if we stick with the way itarrently built.

Shenk: When we're talking about planning, and mgJorward, then NM into the future
would still be a reduction because we’re talkinguthadjusting the amount of fertilizer from
what we have at this moment. That would still coand when states are developing WIPs,
you would still need a reduction associated with Mk the future. But once the fertilizer
sales data come in, then we have our facts onrthand for what actually happened relative
to what was planned.

Meisinger: But our reduction efficiencies wouldlissed on a moving baseline, and working
with actually estimating reduction efficienciesngsithe old No BMP 1980’s baseline, took
the 5.3.2 panel a long time to get those workedlbute have to do those for a moving
baseline, | don’t know if we could do it — it’s jues lot of work.

Fisher: What if we used N-use efficiency? All yoauwd need is N content, and then you'd
be able to estimate the N-use efficiency. The ofier thing you need besides application is
the soil mineralization rate.

Johnston: Those mechanisms are in the currentooveo$ithe model.

Brosch: The use efficiency is a separate concept & NM plan, because it's completely
dependent on weather. And the NM plan is settirggthat are based on reasonable
expectations of good weather.

Fisher: But that might help the model explain défeces year to year.

* Coale: There's some consternation about usindifentisales data at all. | know there’s a lot of
concern about its usability, and the scientist eigjust not comfortable with using that as the
determining factor for what our application base ra.

(0]

Shenk: That's something not necessarily aimed .aftus history of fertilizer sales at the
CBP is always in motion, and for every model depeient, we've always used something
other than fertilizer sales. It's something thatdd be taken up by the AMS. Matt and | are
not making this decision, but we just need a pastrip approved process.

Meisinger: The AMS has only approved consideringlieer sales data, and not the use of
them quite yet. One problem is that NM is fieldiscand we’re trying to take county-scale
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rates and adjust them down.

0 Brosch: We have much more recent data suggestagahleast in DE, the numbers are 40%
off. And Gary’s point about not being able to captahanging P-inputs, | think, is a factor of
not having a P-based nutrient application schedule.

NM Panel Technical Assistance

* Mark and Steve discussed the increased level bhteal assistance that is being made available to
the panel and related supporting materials.

» Steve presented a draft of the literature reviengagisheet to the panel. The panel agreed to defer
their review of the spreadsheet until the panelasgntatives and the AMS have resolved issues
relating to fertilizer sales data and baseline dantk.

Participants:

Frank Coale UMD
Lindsey Gordon CRC

Mark Dubin UMD
Quirine Ketterings Cornell
Steve Dressing Tetra Tech
Tom Fisher UMCES
Doug Beegle Penn State
Gary Shenk USGS
Matt Johnston UMD

Jack Meisinger USDA
Chris Brosch DDA
3/31/2016

Actions & Decisions:

DECISION: The panel came to unanimous consenstisllowing the approach to representing nutrient
management laid out in the Straw Man #3, whered®Naaredit will each contain core BMP practices
that can supplemented with BMPs that would affeetrate, timing, and placement of BMPs. The next
step of the panel is to determine the efficiendyesthat would apply to each of the practice aaieg.
DECISION: The panel agreed to move forward withfthe-step process outline by Frank on
determining total N application (spread).

DECISION: The panel agreed to move forward withlesipg how the CEAP 1 Report for the Bay
Watershed calculated a fertilizer sales cap, anethen it aligns with what the panel has outlined in
option 4 (of Straw Man #3) for determining totabj§plication. Panel will discuss using a combinatén
nutrient management implementation and fertilizes data that parallels the CEAP methodology durin
their next meeting.

ACTION: Mark will work with Lee Norfleet from USDAo gather information on the methodology for
using fertilizer sales used by CEAP and will préseto the panel during their next call.

ACTION: Panel should review the white paper that been drafted, and provide comments and feedback

in advance of the AgWG’s monthly meeting on Apfif'2

Review of New Proposed NM Structure

* Frank introduced and reviewed a new conceptual Nitgire (Straw Man #3) based on previous
input from the panel and discussions with individmembers.

* Meisinger: Do you want to assign all of those Reptaent tools to one of those slots? Is that thé&wor
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to be done?
0 Coale: The tools | envision as a non-limited lisdttwe could add assessment tools to over
time, as long as we those tools to drive changejplementation. The key is that what tools
did | do, and what did it result in? Like, what vidthappen if | did a P-index assessment?
Potentially nothing would change. But if the assesst changed the rate, then you could get
the rate credit, etc.
» Frank asked the panel to come to consensus ondfedf organizing N and P into core practices
with supplemental efficiencies on rate, placemand timing.
» Frank discussed options for incorporating and gréng N application/spread in the Phase 6
model.
o Fisher: For manure, is the assumption that if mamigenerated in a county that it's
assumed to stay within a county?
= Coale: We're not getting into that part, but itasled on records of whether it's
transported across county lines. But that's beywhdt we've been charged with at
this point.
0 Beegle: Is there one plant available N for the wradunty? How does that work?
= Johnston: After you've counted the animals, eadhmaltype produces a different
amount of N and P in their manure. You apply soriwPB, and in the end you get a
county bucket of total pounds of N and P manurau &pply some mineralization
factors, take off volatilized ammonia, and you'esult is a big pile of plant available
N and P in each county. That’s distributed to tteps based on the application goals.
But just because you have an application goal dbe®an you always meet it if
there’s not always enough manure in a county.
0 Beegle: You said you subtract off the ammonia afdlia mineralization. Is that somehow
one average for the whole county, or is there akaewn?
= Johnston: Everything’s broken down to individuatrient species at the animal type
level.
0 Beegle: All dairy cows in the county have one assdinolatilization loss then, right?
= Johnston: The baseline assumption is everythitigeisame until we get BMP data
that tells us otherwise.
0 Brosch: The plant available N to P ratio for a dgua locked in based on the mix of animal
types, right? They're not really separate pilehatmanure stage.
= Johnston: Correct.
» Frank reviewed the steps to and 4 different optfonsalculating fertilizer N application goal litni
per county.
0 Meisinger: Fertilizer sales separates N and P aeé you've also done that here.
= Johnston: True. In option 2, there are actuallg@drs that go into redistributing
those fertilizer sales. One is basically optiontthe-fraction of fertilizer goal for the
county. The second factor is ag census dollarst gpefertilizer and soill
amendments. And so that’s a hybrid approach — o2 already a hybrid, where
you're already considering N and P application golalit you're also bringing in
dollars spent which are not specific to N and P.
o Coale: How are those 2 subsets balanced?
= Johnston: They're multiplied by 50%.
o Fisher: I'm not sure how you would translate 1 pdéhel into an N-use efficiency. I'm
wondering if our Ib N/bushel should be more of @ ra
= Coale: Application rates that are below the reconued rate would be given a
credit in our N supplemental credits. So we’'ll captit there.
= Johnston: It's also currently captured when youtbays at the fertilizer sales level,
you don’t hit 1.0 Ib N/bushel/acre on every acreafm across the watershed.
0 Meisinger: Are lime sales included?
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= Johnston: Pounds are not included, but dollarstdpeludes those spent on lime.
* Coale: Option 1 sets fertilizer sales limit to lzalel to what we determine for NM application +
non-NM application.

0 Beegle: Butisn't that limiting you to step 3? Tieetilizer N application goal in Option 1 — is
that not the answer we got in step 3?

= Coale: Itis, but it'd be the ratio of that coumtythe whole watershed.
= Beegle: But the limit for that county is the gaad, — step 3.
0 Brosch: Is it fair to consider goal limit as feidér N applied?
= Coale: Yes — they are synonymous.
0 Johnston: It’s really fertilizer N supplied that M/ get applied in the model in the county.
0 Beegle: So if we use Option 1 — that's what the eh@ebuld apply to that county?
= Johnston: Correct. The AMS had looked at Phasadbits built on option 1, and
they found there was 30-50% more N the model thosigbuld be going down when
compared to fertilizer sales data. That's whatugsadnhto option 2.

0 Johnston: Option 3 could be rewritten as fert Nliappon goal / dollars spent.

o0 Beegle: If you have confidence in the N sales vakigy don’t you use that number? That
plus N fixation could be N delivery.

= Coale: It's a very noisy data pool, especially wigen break it down to the county
level.

o Fisher: It would be helpful to see how big of ampaut that would have based on CEAP.

o Dubin: CEAP is using the national resource invenfmints across the watershed. They're
doing surveys on those points, and they do anviigerwith the owner/operator on the
mgmt. activities that happened on the past 3 yd&esy look at application, timing,
placement, tillage, cropping systems, everythitig.done with NASS survey personnel.
They have their own database looking at the exattiemt applications on the exact crops,
etc. That survey data’s used in a comparison agaRS reports, and they look at fertilizers
sales. They compare the three points, and they tvartiRI report to be somewhere in the
middle of the fertilizer sales and the NRI report.

= Johnston: At what level does CEAP look at fertiligales as a cap? In option 4,
we’'re looking at a county level, which is prettydiscale. What does CEAP do?

= Dubin: They're working on a HUC4 scale, becausé&shahat they use for NRI and
ARM, and fertilizer. They're distributing fert salevithin a basin level, and using
that distribution information to do the comparidorthe NRI points.

= Johnston: The AMS looked at comparing option 1 viett sales at a basin level, and
the comparison was pretty poor. And it's poor n@gduse we don’'t have access to
all that data.

0o Osmond: We struggle with this same issue, becaedawaw fert sales data by county isn’t
indicative of much. | don’t know how you think thugh these strategies, but sometimes we
have kept strategies that other people have ugedyption 4, because at least there’s a basis
for using that strategy there.

0 Beegle: If the NRI data fits in with this, then tlveould give me a lot more confidence.

o0 Osmond: Could we ask Lee Norfleet to come andahtiut the CEAP reports at another
meeting?

0 Dubin: Most definitely. Lee said he would welcorhe bpportunity.

0 Coale: So CEAP has published a concept that issiemjar to what we’re representing in
option 47?

= Dubin: It's in the CEAP 1 Report for the Ches. Bgtershed.

= Johnston: The Modeling Team can definitely provielgults for option 4. But
because of everything we've looked at in the gdakink it'll show similar results
and show us that we need to improve our estimdte&0 recommendations that
are going into the model. But it may not resuliriach difference. So don’t expect
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option 4 to look much different from what's currgnin there. You'll get very
different answers between options 1 and 2. Buboptisays if crop need is higher
than fert sales, take fert sales. But in almostades, crop need is higher than fert
sales, so you end up using fert sales everywhareshl
0 Meisinger: Step #3: The N application goal per ¢guwWhy do we go to the whole
watershed basis? It's a combination of NM with allL@commendation basis.

= Coale: We're just taking the land uses and takimgrt to create a combined
weighted average per county. It was done becalséthke other decisions are about
county level based.

= Johnston: Phase 6 recommendations for every ceopased on states looking at
LGU recommendations for every crop. It's just migsthe NM and non-NM acres
this group is suggesting the AMS tie-in.

= Coale: After this, we need to determine NM impletagion rates going back to
1985. From here forward, it's going to be incumbgmdn the states to report their
verified implementation rates.

= Meisinger: But | don’t see why we wouldn’t use L&&Etommendations as the size
of the bucket.

= Johnston: We do use those. If you were back-filitep 1, you only need to know
the county crop need that’s not met with manuré.iBgou're trying to redistribute a
watershed-wide bucket of fertilizer, you need towrthe fraction of need. So it's
needed in some places, and not others.

NM Panel White Paper

» Mark Dubin provided an overview of the requestdbrAgWG panels to develop and draft a brief
white paper that outlines the structure of the Blsifhlicable land uses, and BMP definition in order
to begin incorporating elements of the BMP intor&e@ Builder and facilitate state historic
reporting.

* The AgWG will be reviewing the white papers durthgir April 2016 meeting, and the panel will be
asked to review the draft and provide edits.

Panel's Next Steps
* Panel will review and present white paper to AQWG.
» Panel will begin considering efficiency values.

Participants:

Frank Coale UMD
Lindsey Gordon CRC

Mark Dubin UMD
Quirine Ketterings Cornell
Steve Dressing Tetra Tech
Tom Fisher UMCES
Doug Beegle Penn State
Matt Johnston UMD

Jack Meisinger USDA
Chris Brosch DDA
Deanna Osmond NC State University
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4/14/2016

Actions & Decisions:

DECISION: Panel came to consensus on moving forwattdthe methodology laid out in Option 4 of
Straw Man #3, where fertilizer sales data will Isedias a cap to the calculated nutrient loads.

ACTION: The panel is asked to review the draftetsian of their preliminary report that will be
presented to the Agriculture Workgroup during tigiril face-to-face meeting on Thursday, 4/21. Béea
provide Eatal flaw comments back to Mark Dubin d&mdsey Gordon by no later than COB Tuesday
April 19"

DECISION: The NMP agreed to set a 1985 baselirikair recommendations, to be included in their
preliminary report.

ACTION: Mark and Lindsey will incorporate panel'sggested edits to the preliminary report, and
redistribute for final review before it is presahte the Agriculture Workgroup during their April
meeting.

ACTION: Frank will correspond with panel memberghie coming weeks to begin assigning leads on
developing efficiency values for the NM BMPs. Panembers should consider their expertise in
helping to determine these efficiencies.

Discussion of CEAP nutrient spread methodology

» Frank provided a brief overview of the Straw Manp#8posal that the NMP is considering to use for
their BMP representation.

* Lee Norfleet, USDA, discussed the methodology usethe USDA NRCS CEAP reports to
calculate and represent nutrient spread. Thisitaetl discussion between the Agricultural Modeling
Subcommittee (AMS) and the panel on representitigemi spread in the Phase 6 model. Potential
approaches will be presented to the Agriculture Myiup during their April face-to-face meeting,
with a follow-up presentation during the May megtin

» Lee discussed overall methodology for gathering dad conducting CEAP reports. Results are
reported at the HUC4 level.

» Coale: Your comment about fertilizer sales datauyse that as a maximum value?

o Norfleet: Right. And we know we shouldn’t go abdkiat amount because some of that
fertilizer is going on other land uses besides\atiéd crop land.

* Dubin: You just released a report for Lake Eeribiclr uses a more advanced process. Did that report

include pasture and hayland as well?

o Norfleet: It doesn’t. The California Bay Delta saptried to use that method, but we've run
into a few issues with defining pasture land.

* Norfleet: We use a process model to generate elas/and effects.

» Johnston: It sounds like you look at the surveyltedor estimated rates of application of N and P,
and then you extrapolate that out to all the acfesiltivated crop land in a HUC4, and then you
compare that number of N Ibs going down on culddatrop land to total fertilizer sales for farm use
in that watershed. So most of the time, you're uildat value because you aren’t capturing pasture
and hay in that equation.

o Norfleet: Right. And | should reinforce that it's@ugh check and we just use it to ensure that
we’re below the sales number. And we expand outtes one survey result gets expanded
to represent 5,000 acres.

*  Dubin: Will you be looking at this for the CEAP Jihcluding the surveys for pasture and permanent
hay land? If they're included in your values, hdase do you think you would come to the fertilizer
sales data set?

o Norfleet: I'm not sure at this moment.
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» Johnston: I've looked at it, and you do come véoge to the fertilizer sales data when you sum up
everything. But what years are represented inctést? IE — what dates of fertilizer sales should |
compare this to?

o Norfleet: The table may have both survey periodstite 2011 survey goes back 3 years. So
an average for 2009-2011. For the CEAP 1 surveywaould compare it against the average
for 2001-2006.

* Meisinger: The table roughly lists that if the awdted cropland = 1, then the sum of pasture and
hayland also = 1. So, roughly, the tonnage oflizeti is getting split almost evenly between
cropland, and hayland/pasture.

» Dubin: In order to use fertilizer sales reported abunty scale, you have to break those out where
counties split between watersheds. What's the ggogeu use to create a fertilizer sales value for a
watershed like the Potomac?

o Norfleet: We don’t go with the county level at &Ne have some estimates from the 90’s,
and others from the surveys. But all of our worktishe watershed scale. We do the same
thing with our yields, and uptake is derived frdroge yields.

» Johnston: A quick look at fertilizer sales dataoasrthe watershed that we have, shows that we are
<1% off from what's reported in the CEAP table.

o Norfleet: But that's the gross amount, and each &dlt behave differently with yield and
loss potentials.

* Beegle: Question on the size of the areas thigpeal to — it's at a HUC4, which is an entire
watershed. So it’s distributed uniformly, regardle$ where it is in the watershed?

o Norfleet: That's the scale that we report at, batmodel at the in-stream at the HUCS.

* Osmond: When you look at N losses, you used the woroff. Are those runoff and leaching, or just
runoff?

o Norfleet: I have run-off potential, and then theatf treatment level. The total that you see is
the two combined.

* Norfleet: I've learned most that you have to taki® iaccount the differences in the soils and the
crops being produced. At some point, the marrisggeden our soils layer and the NASS crop data
layer will improve your estimates greatly, becairfleshift a lot.

* Meisinger: Knowing the Bay model has no soils datay would we capture that? Right now, the
panel is capturing it through the LGU recommendegidVhat are your thoughts on that approach?

o Norfleet: At some level, you need to account fdfedent soil types, so if you use LGU
recommendations, they're often parsed by soil type.

» Johnston: Soils are not explicitly in any of théca&tions, but the LGU recommendations are yield-
based, and we use NASS yearly yields for the najpws, which differ dramatically across the
watershed. Any comments on that as a proxy?

o Norfleet: You have the crop yield, but you don'vbdow those different soils may have
different loss characteristics.

o Johnston: Inputs are based on yields, and we hawé eharacteristic parameter when
calculating runoff, and that comes from SPARROWysia from USGS.

» Dubin: Other than starting to incorporate NRI syrdata, is there anything else that you foresee you
wanting to do differently if you could start froraratch?

o0 Norfleet: If we started over, we would address claxifies at the field scale, and tailor our
management to that scale.

Panel Discussion of nutrient spread

* The Nutrient Management Panel discussed and datéseon an approach to represent nutrient
spread in the Phase 6 modeling tools.

» Coale: So CEAP uses the NRI survey data to deterthigir rate, and they check it against fertilizer
sales data for the region just to make sure ttaéiutated application rate doesn’t exceed thelifeeti
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sales data. That's very similar to what we propasaaption 4 of Straw Man #3, where we use our
NM versus our non-NM acres and the assumed apipicedte for each land use, add those total rates
up for NM and non-NM acres, and if that’s less thanfertilizer sales total for that county, thea w
move forward. If it was more, then we would useftitéilizer sales as a cap for that county.

o Panel agreed with Frank’s thoughts on CEAP metlomyoVersus proposed panel

methodology.

Frank noted that this decision will be presenteth&Agriculture Workgroup during their monthly
meeting on April 21. The panel next needs to consider determiningieffcy values for Nitrogen
and Phosphorous practices.

Request to review NMP Preliminary Report

Mark reviewed the drafted preliminary report thdlt tae presented to the Agriculture Workgroup
during their monthly meeting on Thursday, Aprif21

Meisinger: When we start to do reduction effici&sciit's important we have a baseline stated.
Without that, we can’t get efficiencies or redun8oSo we need to state that we’re using a 1985
baseline somewhere in the report, if the panejiseable to that proposal.

Fisher: Is the assumption here that the 1985 @ai@sents what would happen now if there were no
conservation practices?

o Dubin: Pre-1985 is considered as a no-BMP scenswithat's our baseline. Anything that
happens after that is considered as an additiongtementation and reductions.

o Fisher: But most farmers would argue that theitilieer rates and yields have increased in
the last few years.

0 Coale: That’s built into why we have a baseling’shso far back in time. We want to assume
that's when things were at their minimum as faB&H implementation is concerned.

o Fisher: In the model, if you had farmland with ramservation practices, then it would look
like 1985 N losses, is that correct?

0 Dubin: Yes — there’s pre-BMP implementation, andweeild represent that with 1985
county level production numbers for cropping systers well. We start off using the 1982 ag
census as our starting point, and that would mowmedrd and yields would increase through
time.

Ketterings: Does that include 1985 fertilizer usthvihe same approach?

Dubin: | believe so.

Meisinger: That's the baseline that other panetstas.

Fisher: So if you had a no-BMP scenario today, @abie losses and nutrient inputs scale up
based on the recommendations and data from today?

o Dubin: Yes, essentially.

Brosch: The implementation between 1985-2015 — vghthie source? And is this referring to
specifically the baseline, or all the elementsun groposal, including our supplemental menu?

o Dubin: What we're looking to do here is provide goguidance, and we would recommend

the WTWG to have some more discussions about tithitthe Modeling Team. | got a
similar question for one of the other panels.

0 Brosch: So we’ll determine the implementation ramegn on-going process, then?

o Dubin: Yes. And | think we're suggesting that wdillve a default where a state partner
doesn’t have historical information.

0 Brosch: I'd be concerned with using the NEIEN imf@tion as the true implementation for
baseline nutrient management in 2015, at leas&nlEhink this paragraph needs to reflect
the difference between implementation and veriiieplementation as well. How do you
intend to work in verification, as in — we’re nobwied about it, or the number representing
implementation should account for verification &Gre

o Dubin: We'll have to work on that, perhaps makieference back to the Task Force report.

O o0oOo0o
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* Meisinger: Isn’t there a verification panel?
o Dubin: The panel has been sunsetted, but we dothev@MP verification guidance, but isn’t
required for full implementation across all BMP<iup018.
0 Meisinger: We could draft our verification statertgmand potentially run that by someone
else to make sure we've captured what we think ave h
o Dubin: Well I would suggest the AgWG.
» Fisher: If you have a high verification rate, dtiest mean you’d reduce the efficiency by a certain
percentage?
o Dubin: It would translate in a reduction of acreparted for implementation.
» Beegle: Should something related to state flexjbiliith soil tests be included in this report?

Panel's Next Steps
* Meisinger: Will these efficiencies be for each eéint land use?
o0 Coale: For N, we should be able to lean heavilyhenexisting 5.3.2 dataset, but P will
present some new challenges.

Participants:

Lindsey Gordon CRC

Mark Dubin UMD

Frank Coale UMD

Matt Johnston UMD
Deanna Osmond North Carolina State University
Doug Beegle Penn State
Jack Meisinger USDA
Steve Dressing Tetra Tech
Chris Brosch DDA

Tom Fisher UMCES
Ken Staver UMD
Quirine Ketterings Cornell
Alisha Mulkey MDA

Lee Norfleet USDA
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5/6/2016

Actions & Decisions:

ACTION: The panel agreed to have Jack follow-ugwidr. Lee Norfleet in order to get data of percent
BMP implementation for nutrient management at thiH4 level.

ACTION: Deanna will review the Smith 1999 papeonder to pull out additional information on
Phosphorous for 1995.

ACTION: Matt Johnston will work on breaking out theopposed NM acres to % acres implemented at the
HUC4 scale, with additional data broken out by nmadwersus fertilized acres. This will be used to
compare against the HUC4 data to be provided by.&#.Norfleet from the CEAP report.

DECISION: Matt Johnston will use the drafted impetation acres based on 2015 NEIEN data in a test
run of the model to compare different nutrient nggeraent approaches, and will present this to the
AgWG during their May meeting.

ACTION: Jack and Deanna will take the lead on dawelg efficiency recommendations for Nitrogen
across all land uses. Quirine, Frank, and Dougwellk on developing efficiency recommendations for
Phosphorous across all land uses.

ACTION: By mid-day Tuesday May 10, the panel wilbpide Matt with better estimates of efficiency
values for the 13 land uses to be used in prelipimadel runs.
Recap of AgWG Discussion
» Frank gave the panel an overview of the presemtatiml update that was given to the AgWG
during their April 2% meeting.
» There was feedback from the AQWG that the propospresentation would be difficult to
implement from the state agency’s perspective.
* The AgWG charged the panel to continue develogieqg scheme for representing the BMP, and
to present it back to the AQWG during their May thag
» Jack Meisinger asked if the proposed structurb®@BMP could be revised, or it if was set in
stone. Frank cautioned against making any majanggmabefore it's presented back to the
AgWG.

Historical BMP Implementation Schemes
» Jack presented an approach for estimating impletientof nutrient management practices over
time. The focus of this proposal will be using rdéta to track implementation.
» Fisher: What about type?

0 Meisinger: It's basically either fertilizer or mamey and that's assumed here.

o Fisher: I was thinking urea vs. ammonium nitratemanure vs. sludge... there’s a lot of
options out there.

0 Meisinger: Good points. We've never dealt with gjedl think that's being covered
under another ad hoc group right now. We're nohgao separate urea and ammonium
nitrate because data is so limited.

» Ketterings: So this crop removal from the CEAP refowhat we're considering using in our
recommendations?

o Coale: Not quantitatively, but this basis is what @ould use to determine an appropriate
rate to use for crediting nutrient management.

o Deanna Osmond agreed that these values generedlg aith what the NRCS values are.

» Ketterings: Our P fertilizer use is very small napNY, so I'm not sure how to interpret these
numbers you've pulled out. We have a sizeable gerézat receives manure across the board.
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For fields that do receive fertilizer, where th@ligation rates are way below 1.2, the value here
should probably be higher. For acres receiving mariuwvould think that it would have to be a
higher % than 32.

o0 Coale: For the manured acres — the 32% and 35%laply a little bit low?

o Ketterings: | would think our acres that receivenona - a larger % of those acres falls
under the 1.2

o0 Johnston: From other data (industry reports, USEGEDA) are showing plummeting use
of P in organic fertilizer across our region sid®85. Some suggest that N is pretty
steady, but P is cut almost in half.

» Jack asked the panel if they would like to use %l@mentation values to be provided by Lee
Norfleet at the HUC4 level.

o Johnston: The Bay Program has asked for this irdtiom at a finer scale before, but the
CEAP statistical analysis is only confident at EHgC4 scale.

* Dubin: I think having this information would be gtdo reference later on when developing their
final report.

» Coale: For our purposes here of doing some histiobback-casting, | think this information
would be very helpful.

» Jack asked if Deanna would be willing to review 8mith 1999 report for her to review the
Phosphorous material and information that is coethi

* Mark presented on an alternative approach to estighhistorical BMP implementation.

» Coale: How would we take this analysis and compgarethe CEAP analysis? Could you
regenerate this in % of acres by state?

o0 Johnston: Wouldn't be difficult to do the conversto %. And we did the comparison
for 2015 progress, and what you'll see is that i &hd DE, we're higher than the
CEAP values, but the opposite is true for WVa aAd$v it just varies.

* Meisinger: Are these acres that have a plan? Othageacres that have an implemented plan that
meets some criteria?

o Dubin: These are self-reported, implemented acres.

0 Meisinger: CEAP data are NRI summaries, whichse aklf-reported, but has a different
level of scrutiny.

» Meisinger: Do you think you could parse this oubirlUC4s at some level of reasonableness?

o Johnston: | think so — we would just have to breéa®R/A and MD. And | also wanted to
say that since this is a BMP in a management matehlways be up to the states to
track and report this data, and this informatiowligat we expect states to report in the
future. CEAP gives us a good idea of what farmezsdaing regardless of regulation, but
the states have to report actual tracked data. 20d&®017 progress, and future
implementation data, will not be assumed, and ok like the end of these dotted lines.
So it behooves us to use something akin to thoedines in our calibration.

» Coale: So if we can get that HUC4 data from Leefldet, and if Matt can get this analysis done
at the HUC4 level, then we would have 2 dataset®tapare and we could develop a solid
recommendation moving forward.

» Johnston: That's a good idea, but the CBP was askpibvide side-by-side model results by
May 19th, and | would like to get this in frontthie AMS and this panel before then. So the
second we can agree to testing acres, then wereas go and get the results distributed.

* Meisinger: We saw manured acres behave differemt thrtilized acres, so is it possible to break
that out of the % HUC4 data?

o Johnston: So we said the data coming in for 20b§resss was coming in on crop, hay,
and pasture, but we’ve broken it out into linesdach land use. So yes it would be
possible to break out that information as well.

* Coale: So I'm thinking that what Matt's presentedid be used to demonstrate to the AQWG,
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and we would need to follow-up with the panel tod@t the NRI points and do an independent
verification of whether it makes sense. So I'd ligeask the group if they’re comfortable with
moving forward with this approach laid out by Mstiely to do a test run of the model that can
be presented to the AgWG.

0 Meisinger: We also have to remember this is alNat this stage; we can’t forget about
P.

o Fisher: I'm wondering if we're not going to cause tmodel problems, because the real
world isn't a straight line. If they’re trying toatch model predictions to empirical
measurements, I'm wondering if it wouldn’t be bettereport the actual vetted values
with the variations in them.

= Johnston: Great point there — and | actually exffedtWVa and VA will submit
to the Bay Program something that looks like tkeld lines. This is just a proof
of concept. | suspect PA and DE will have to goktache drawing board. But
in the end it's up to the states to define whatatres are, and all we can give
them is justification and aid in doing so.

0 Meisinger: One word of caution — as | looked at smhthese surveys, it became
apparent that there’s a big farm size differend8MP implementation, with larger farms
having more implemented BMPs than smaller farmsysdave to be careful with both
the NRI and the reported data if they're weightadards CAFOs and large operations.

Nutrient Management BMP Efficiency Approximations

» Frank reviewed the efficiency matrix that he dmtited to panel members, and asked panel
members to volunteer taking the lead on develofitagdraft efficiency values.

o Jack offered to take on some of the N efficiendinegtes. He noted that the pasture and
other hay land uses may be the most problematio-MN\ acres could be fertilized less
than the NM acres in those instances.

= Deanna Osmond offered to help Jack with this effort

o Johnston: MD told the modelers to make their cqopliaation rate for pasture to equal
15 Ibs assuming NM, so in this case we would uae1h Ibs in MD and multiply it by
1.2 for every acre of pasture not reported NM. Biadw | read the chart.

o0 Coale: So the reported goal that the states sebeamodified to be different from LGU
recommendations.

o Johnston: And the states have already done that.

0 Meisinger: So we need to know what those are, lscaome states will use 80-100 Ibs
on pasture, and other states will be 15.

» Johnston: So we looked through all the LGU recondaéions, gave it to the states, and asked
them for their best estimate. A lot of work has gdmo base application goal in the model, and |
would suggest we multiply those goals by 1.2 for N.

» Coale: So we're going to move forward with assunoog basis is the LGU recommendation,
and we’ll figure out the relative deviations betwddéM and non-NM.

* Meisinger: Matt, it would be helpful if you coulémsd it out by land uses — what the LGU
recommendation is, and what you're using now asgaan adjusted application rate.

o Johnston: We don't have that by land uses becheasebdel works by crops.

0 Meisinger: But you convert your crops to land usasmewhere along the line?

» Coale: So Matt, how does the way we're perceiviverghing across the land uses get
integrated?

o Johnston: Applications of manure/fertilizer are dam individual crop goals, and at the
end of the process those crops are aggregatediapdaises.

* Quirine Ketterings, Frank Coale, and Doug Beeglewark on drafting Phosphorous
efficiencies.
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« Johnston: So we owe the results of this prelimimaryby the 18, so | would ask the group —
since it's a proof of concept, can | use 1.2 faarddl 1.5 for P with a huge caveat that this is a
proof of concept and more work is being done?

0 Meisinger: | would say no.

o Coale: | agree with Jack’s hesitation. If we wangive you a really quick dirty update of
this table, when do you need it?

o Johnston: Honestly, ASAP. Because the nutrientesbi®the biggest decision being
made on May 19 and I'd like to get the results in front of thjsoup, the AMS, and the
AgWG long before May 19. We're good to go with #wes, and we were going to
assume 1.2 and 1.4 for non-NM acres, but otherwis8AP. Today would be
preferable.

Closing Thoughts

* Meisinger: The way we've set up this BMP, we’ll lbging fertilizer sales or LGU
recommendations, depending which one gives therloalee. | would propose that we consider
using those two, not as one or the other, but tepawe with each other with the goal of saying
that they should compare within 20% of each otlesomething. And in the end, the fertilizer
sales data only be used during that comparisonpalyduse the LGU value if we can figure out
which value gives the proper estimate. So if tlagze — use the LGU value. If they don’t agree,
then convene and figure out which value is queatim

» Johnston cautioned against this because the AM& spdcific charge from the AgWG to
develop these data, and making significant chatigttee BMP approach does not provide
enough time to get everything done.

Participants:
Deanna Osmond NC State University
Lindsey Gordon CRC
Frank Coale UMD
Tom Fisher UMCES
Matt Johnston UMD
Jack Meisinger USDA
Mark Dubin UMD
Steve Dressing Tetra Tech
Quirine Ketterings Cornell
6/28/2016

» Frank Coale reviewed the work of the panel thusdamwell as the proposed structure and
efficiencies to represent nutrient management.

» Tom Fisher: Is the extra 20% on the efficiencyrfon-NM plans based on any empirical
evidence, or just the idea that if you aren’t daNig then you probably don't follow the LGU
recommendations very well?

o0 Coale: Some states have a historical precedentebiiid was utilized. A lot is also
based on best professional judgement of how faveabiM application rates a common
application rate would be if someone’s not adheting plan.

o Fisher: So there’s no real empirical evidence liat.tRegardless, the number seems
reasonable to me.

o Coale: In most cases, there isn’t empirical evigenc

* Question on the timing of when supplemental prastitave to be implemented relative to core
practices in order to receive credit.
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o Dubin: This is an annual BMP, so if a farmer is iempenting the core practices, and
adds a supplemental practice on top then theybeilieceiving credit for that.

* Frank noted that the panel needs to evaluate theaxy of the efficiency values for the nutrient
management elements for each of the 13 land uses.

* Question on the difference between edge of fiettledye of stream.

o Fisher: In the real world, the same field may hane or more of these crops on it, and
when you get actual delivery to a stream, it withipably reflect the last 5-10 years of
cropping practices. I'm just trying to think abdwdw this seems almost overly detailed if
you're trying to match what’s delivered to a streanthe real world.

» Panel agreed to move forward with finalizing thetinmeof BMP efficiencies for each of the 13
land uses.

» Frank Coale reviewed the drafted excel spreadsiieeop application rates, and noted that these
numbers will be used in lieu of LGU recommendationthe NM BMP flowchart.

o Panel discussed efficiency and application rataesfor pasture and hay.

0 The panel agreed that pasture and other hay wibae@ligible for nutrient management
and will receive an efficiency value of 1.00.

» Panel needs to find literature citations supportirgproposed efficiency values.

» Steve Dressing and Mark Dubin reviewed the cumenk on the literature review and citation
spreadsheets.

o Mark noted that the panel and partnership is opgrublished and non-published, grey
literature sources, and if any panel member wadkkltb include a literature source but
does not have access to the source, they shouid tgetch with either Mark or Frank.

» Frank asked for volunteers to take small portidrth® BMP efficiency table and review the
values based on available data and literature:

0 Tom Fisher will look into soybeans.

o Frank will review specialty crops high and low, @tlagronomic crops, and hay and
pasture for N and P.

o Jack will review his work on the Phase 5.3.2 paaed] will work with Deanna and Tom
on reviewing N values for full season soybeansngravith and without manure, legume
hay, silage with and without manure, small graimd grains, and small grains and
soybeans.

o Doug, Frank and Quirine will work on reviewing tRevalues for full season soybeans,
grains with and without manure, legume hay, silagk and without manure, small
grains and grains, and small grains and soybeans.

o Panel members should have completed their workulyyl3.

* Mark reviewed the timeline for the panel completihgir work. The panel should plan to release
their draft report for partnership comments in laigy. The AQWG will begin reviewing during
August, and the report will go to the AgWG, WTW@HaWQGIT for final approval in
September.

Participants:

Lindsey Gordon CRC

Mark Dubin UMD

Gary Shenk USGS

Chris Brosch DDA

Deanna Osmond North Carolina State University
Frank Coale UMD

Doug Beegle Penn State University

Jack Meisinger USDA
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Steve Dressing Tetra Tech
Tom Fisher UMCES
7/19/2016

Actions and Decisions:

DECISION: The panel agreed to move forward wittoremending the approaches to nutrient
management laid out in the motion put forth by Jslelisinger (‘First draft motion for Nutrient
Management Panel.docx'.

ACTION: Frank Coale will revise the powerpoint peagtion with the panel’s guiding principles based
on feedback from the panel members in advanceeaduly AQWG meeting.

LGU recommendations versus fertilizer sales apgrdacsetting application goal: N and P.

» Jack presented a first draft motion for the paoelansider specific recommendations on
representing nutrient spread and using fertilizéesdata in the Phase 6 model. These
recommendations include using the State Partnetdizeéx Application Rate Table as a check
against the AAPFCO Fertilizer Sales data for Ninmmgand using the State Partner Fertilizer
Application Rate Table to distribute the AAPFCOtitizer Sales data for P applications.

o Mark Dubin explained the Phase 6 Model Beta 3a3mapproaches to nutrient spread,
as well as a proposed hybrid approach that usdettiieer sales data in combination
with the LGU recommendations/agronomic need asightiag factor to distribute the
fertilizer back down to the counties.

o Jack noted that the description in 3a (of the firsift motion document) is a straight use
of the LGU recommendations as an approach, andusity fertilizer sales as a check-
point; in line with the CEAP methodology. This medology is not identical to the
hybrid approach laid out by Mark. Jack also notecern with using fertilizer sales data
because it is not as effective a selling-pointffmmers as LGU recommendations.

e Tom Fisher: Is PSNT represented in this methodd&logy

o Dubin: The PSNT is a more advanced tool that welavase to re-adjust the application.
This is included as a separate crediting functighiwthe current recommendations of
the panel.

» Coale: So what Jack is proposing is the final ajpibn of fertilizer is determined the LGU
recommendations of what each crop was determinaddd.

0 Meisinger: Yes. And it turns out that the differerietween the Phase 6 Beta 3a and 3b is
about 100,000,000 pounds of N, which to me, is gengll and suggests there is no
difference between those two approaches. One bigrfes the number of acres of
pasture in the watershed, which is our biggestraost uncertain land use. If that number
is incorrect, it can have a significant impact. Dtieer biggest land use is other hay, so if
that's combined with pasture, they account forriillion acres out of the 12 million
total acres. A small difference in their estimatcam have huge impacts in applications.
So | don't trust the fertilizer sales data befo@®2, and my approach would use
AAPFCO Fertilizer Sales data only after 2007.

o0 Tom Fisher: | think it more closely representsdotual practices in the DelMarVa.

0 Meisinger: Actually, since pasture and other handmprominent in the DelMarVa, there
isn’t as much a difference in the Phase 6 Betan8a3a approaches.

» Question from Tom Fisher is the fertilizer saletadacludes fertilizer used in winter de-icing.

o Mark Dubin replied that the AAPFCO data separatgsudban and agricultural fertilizer
sales, and that this piece of the model will oolgl at agricultural fertilizer sales data.

» Deanna Osmond: | agree with Jack — the fertiliadgssdata is always tricky, especially with the
pasture land uses. | support Jack’'s comment.

» Tom Fisher: Which is the larger of the two estirsdtg P when you compare them?

0 Meisinger: | think the LGU approach was about 200% higher than fertilizer sales.

94



Nutrient Management September 2016

o Dubin: The discrepancy varies by state, but yerettsea large difference. A lot of factors
are influencing this variation

* Meisinger: So we would basically use fertilizeresain two different ways for N and P, and the
panel has already separated N and P months agdps see any problems with that.

* Dubin: And | would like to remind everyone that whéver decision comes down from the
partnership, this is a main structural elemenhefrhodeling tools and so it will be in place until
we get another model tool. There won't be an opmity to change it until we get to the next
phase of the model.

* Frank Coale: Given the panel agrees on items Rahdiould summarize item 3 that we think
application rates for N and P should follow the satacision making procedures that states use
to determine nutrient application rates. For P5 thwolves knowledge of soil-test P levels, and
until the Bay Program collects and utilizes scst e data, then a surrogate for that would be
using fertilizer sales data as a proxy for P-distion until soil-P data can be included in the
modeling tools.

0 Meisinger: Correct. We would prefer a unified amio, but it's not required for N and P
and there’s a good reason that we can’t reachpthat right now.

» Dubin: Jack, did you want to make sure that N-nealigi from legumes, etc., are included in the
fertilizer sales information, as part of 3a?

0 Meisinger: When you say N-residuals from legumiesy tare already included in the
LGU recommendations in the core element. So thetheady wrapped in.

o Dubin: Right. | just want to make sure they're rgaized in the N-applications.

0 Meisinger: Yeah — and Mark is referring to corneage right now. When you look at our
core requirements, legume credits are includebdemt because they’'ve always been
included in LGU recommendations. So the actual aihofiN applied to corn following
soybeans would be less than the standard 1 Ib/bi&h¢hose legume credits are already
in the core element for NM, and they don’t neetdan the AMS, because that would be
double-counting.

e Tom Fisher: Is there an adjustment for cover cinggeose recommendations?

0 Meisinger: This is where the LGU recommendatiordlyehelp, because if they credit
cover crops, then it's folded into the NM.

» Tom Fisher asked if there needed to be a checlagegor P, similar to the sales data as a check
for N.

o Frank responded that there was nothing really ezkithe P-data against.

» Dubin: One thing we saw with the comparison betwiberPhase 6 Beta 3a and 3b runs was there
with N, there is a fairly good relationship betwehka two over time. There was a separation with
pounds of fertilizer for the states, but the rellaship was steady. So maybe that’s the check — the
relationship.

» Jack noted a preference for the LGU recommendakieitgy based upon the field scale, as
opposed to the fertilizer sales data, which ifiatdounty scale, citing the fact that NM occurs at
the field scale in the real world.

» Jack and Frank noted that the panel can considethe@hto allow for crediting of supplemental
nutrient management practices above the 1-pragéceategory (rate, placement, timing).

o0 Tom Fisher: In our experimental watersheds, wekerbencouraging farmers to use
PSNT and FSNT soil tests. So | would think it'sreal idea to credit both of those.

o Coale: Our original premise was that any type osétests/assessments have to
demonstrate a change in rate/timing/placementrasudt of doing that assessment. So
I’'m thinking we should phrase this as if you do ASihd changed your rate, you should
get that credit, and if you do a separate praetimemake an additional change in rate,
you can get that credit again. As long as it'stngihg to take multiple credits for the
same change in implementation.
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Meisinger: That makes sense, but I'm not sure H@wréporting would work with that.
Dubin: We're going to ask the states to track tredements anyway, but | think it will
definitely add to the reporting through NEIEN, besa we’re tracking multiple potential
changes on different acres, etc., so that wouldenitakore difficult, yes. But we also
need to consider that this is an annual practioe tlese changes may occur through
different years.

Meisinger: Maybe this time we can stick with 1 giee, and then future panels can
consider expanding the crediting to 2 or more seipehtal practices if they feel it's
necessary.

Steve Dressing: | wonder if you'd need to accoontfdditive practices by using a
discounted efficiency when these practices are goeab

Panel agreed to remain with crediting 1 practiaesppplemental category, and will
describe their thoughts on the potentiality of dred multiple supplemental practices in
the Future Research Needs section of their fir@inte

CBP modeler survey of NM questions

Frank and Matt reviewed the survey of NM questithrad was developed by Matt Johnston in
order for the CBP Modeling Team to develop muléifor every acre that is not under nutrient
management.
Coale: We developed the efficiency factor tabletfie core and supplemental BMPs for N and
P. Those numbers range a lot. How will this infotiorabe used together with the information
we’re presenting in our final report, with thos@@éncy values?

o Johnston: The supplemental stuff can be set asidause that's an efficiency. We're

looking at written plans of NM on acres. The statébtell us their acres of written

plans. Using the multiplier table, every acre véttvritten plan receives an LGU rate, and
every acre without a plan receives something altitate But we don’t have P-values for
acres with plans. This data would supersede theesdtom the efficiency table, but also
gets at the question of whether the plan equalszh recommended rate for P. Right
now, the answer to that is no.

Meisinger: | am going to boycott this poll, primgbecause the panel is not charged
with doing the implementation, and these are impletation questions. We do reduction
efficiencies, and we suggest possible implemematproaches only.

Johnston: And the group can certainly go that vaag recommend the previously
developed efficiency table. But we still are gotode receiving acres under plans from
states, and we only have values for N, and not P.

Coale: | would guess that most acres from statewaose to satisfying the core
requirements for N, and a majority probably dowitne close to satisfying the P core
requirements.

Jack Meisinger made a comment about the need ialim®-based management in the model.
0 Johnston: The code is in the model, and | wasriglto MD about getting the acres that

we need to use in that part of the model. MD dady tan give it their best effort, but
they don’t have the information available to sag #hof acres in each county where
manure was applied to meet P. MD probably knowsrtbst about what their farmers are
doing, so if MD can't get it, we probably can’t geelsewhere. If we do eventually get
that data, we can absolutely run P-based managemgra model.

Meisinger suggested doing a test to make surediie works.

In order to include P-based management, Frank steg@icking the 0-point for state
data in time, and take the most recent data frasthtes for P-based management,
which at this time would be 0.

Tom Fisher: | work with 40 farmers in DelMarVa, amg impression is that they treat their soils
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as having a P bank account. They monitor how muishtiiere, and every once in a while add

some manure or something, and the account fluctimiethey're constantly tracking it. Unlike

N, P stays in place, so they can monitor what'sigan and make sure they keep it in a specific

range. So that's the kind of P-management | segglaine in the field in our group of farmers.

o Coale: | agree with your observations and Jackistpand | think the panel needs to

recommend that soil P levels is ultimately includethe model somehow. It should be
collected, and utilized eventually, since it's thaseline determining factor for P
management. So we should make that point very oleaurr report as a future research
need.

Review of AQWG presentation

Frank reviewed the NMP’s guiding principles thali e included in their final
recommendations.

Mark suggested including a qualifier on the efiindy table noting that they are still draft, and are
subject to change based on feedback from the pahipeand the determinations of the panel.

Discussion of Panel Timeline for Completing Recomdaions

Mark Dubin: Our timeline for having a fully partrsfiip approved panel recommendation set is
September 30. If you work back from that, then vilerveed a 30-day review period of the report
and time built in for the approval process by ti&PGQvorkgroups and GITs. So we have been
working on developing a draft report in order tgimea 30-day review process beginning in
August. Steve, Frank, and | have been working aldibg out this draft report, and we anticipate
getting a draft report in the hands of the panef geon.

Coale: Exactly. We'll be sending this draft reporpanel members, and will be asking for a very
quick turn-around. Given this tight turn-aroundydfu are only able to review the sub-topics that
are particularly relevant to you, that's great. Weave time to do more polishing and tweaking
during the comment received and response periadvilaccur after/during the partnership
review. The goal is to have a draft version togheel within the next 10-14 days.

Panel agreed that the proposed timeline for conmgi¢he panel’'s work is agreeable.

Participants:

Lindsey Gordon CRC

Frank Coale UMD

Matt Johnston UMD

Mark Dubin UMD
Deanna Osmond NC State
Steve Dressing Tetra Tech
Chris Brosch DDA

Jack Meisinger USDA ARS
Tom Fisher UMCES
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Appendix E: Consolidated Response to Comments on:
Definitions and Recommended Nutrient Reduction
Efficiencies of Nutrient Management for Use in Phase 6.0
of the Chesapeake Bay Program Watershed Model
(August 1, 2016 Version)

Commenter identification is highlighted lild underline. Specific comments/questions are highlighted
in bold italics Relevant text from the draft report (8/1/16) amtined within quotation marks. Responses
are initalics.

Section 2: Practice Definitions

West Virginia
“It is essential that an initial baseline for NMpiamentation is established that allows estimadion
progress over timeWhat year will be used for this baseline?

Response:The Phase 6.0 Nutrient Management Expert PanelR#rel) recommendations are
established on a baseline of 1985 to mirror the apeake Bay Program partnership’s modeling tools
baseline for BMP implementation and model calitmatiThe individual partner jurisdictions are
separately responsible for reporting their hist@i®MP implementation to the Chesapeake Bay
Program Office through the National Environmentaidrmation Exchange Network (NEIEN) for the
Phase 6 model calibration period (1985-2013) basedhe CBP partnership-approved BMP structure
and definitions. However, the Panel report includasalternative method, co-developed with the CBP
Modeling Team, which provides a simplistic statestate template for representing historic BMP
implementation based on the 1985 no-BMP baselidesa2015 progress implementation level.

“Spreader/applicator calibration: The equipmenhbaised to perform the nutrient applications by the
farm operator needs to be documented and vertfigcthe machine(s) have been calibrated either
according to manufacturer specifications or by d&ad calibration practices within one year of the
application.”"Need flexibility on this point in both verificatioomethodology and length of time between
calibration. Would recommend removing “within ongear of the application” language.

ResponseThe Panel’s description of “spreader/applicatodibaation” has been modified in the report
to insert “preferably within one year of the apgton.” Operator documentation of previous
spreader/applicator calibrations can and shouldutézed as part of verification, thus not requigitthe
verifier to personally conduct or oversee the eqépt calibration within one year of the application

“Verified documentation of manure mineralizatiorchédits are included as part of the nutrient baanc
account for at least the three prior yearstiis seems like overkill and while it may not be maich of

an issue with small farms, it would be a sizealdsue for large farms. It would be very time
consuming for plan writers to sit down with farmets retrieve all the data needed for this exercise.

ResponseThe Panel recognized that organic N sources miimr@ver multiple years and convert to a
form available for plant uptake. A three-year reg@f soil organic N mineralization is standard LGU
practice in determining plant N availability. Theaimentation and verification of manure
mineralization N credits to develop a nutrient bata was not developed by the Panel but is instead
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based on the CBP partnership-approved BMP VerificaGuidance, which relies on soil analysis and
farm management records reviewed by an indeperidenéd and/or certified party. The CBP
partnership-approved “BMP Protocol” requires all BRIPanel recommendation reports to incorporate
the “BMP Verification Guidance” into the Panel’scemmendations. Farm management records can be
complex GPS application maps, electronic datagetas simple as hand-written notes compiled by the
operator during the mineralization period.

“Rather, independent documentation and verificatiiat all of the required elements of the N Core NM
BMP were implemented is requiredVe were surprised that the Panel did not requirams to be
written by a certified plan writer. This represensignificant flexibility while other portions oftte
document did not.

ResponseThe Panel recommendations describe the managesteenéents required to meet the Core N
and P BMPs, which when coupled with the CBP pasdiprapproved BMP Verification Guidance,
would require written and/or electronic documenatio sufficiently enable a trained and/or certifie
independent third-party to record, track, and wetiie BMP(s). The required nutrient management
documentation could be in the form of a formal falestate-, or county-reviewed and certified et
management program plan, a non-certified formatieat management plan developed by a federal- or
state-certified plan writer, or detailed documemdatand an informal management plan compiled by an
operator or private consultant that met the Pan&MP recommendations.

New York Upper Susquehanna Coalition

Recommending that farms receive credit for setbaaksler the condition that they follow state
guidelines for setback widths is problematic in trteome states may have narrower setbacks than
others, therefore causing a disparity between thates. While every farm should be following their
state’s requirements for setbacks, we feel that ¢hedit in the Bay Model should be given to all tta

at the same setback distance. We recommend sedtisijgndardized setback distance in which all states
can receive credit for “Placement Adjustment” in ¢hBay Model, regardless of their state’s minimum
setback requirements.

Chesapeake Bay Commissiorns there a minimum setback in order to receive cit@d
Comment reiterated by Maryland Department of Agriculture.

ResponseThe Panel considered the question of recommendstgradard application setback distance
and crediting value as part of the BMP evaluatioogess. Given the great diversity among the
physiogeographic zones of the watershed, inclusailg, slopes, pathways for nutrient environmental
losses, etc., the Panel chose not to be presceiptivecommending a standard application setback fo
the entire region. Instead, the Panel elected tp upon the existing conservation standards establil

by the locally responsible federal and state adtimal and conservation agencies. Similar to
representing a diversity of LGU recommendation®asithe six-state watershed, the Panel
recommended an approach of crediting operators anedollowing local conservation standards, and
managing their nutrient applications in compliangith those standards. Furthermore, the Panel was no
able to identify sufficient scientific evidence efhivould support a significant difference in “crédg”
based solely on the width of an application setlgiekn the multitude of influencing factors. Then®les
report has been modified to include the followiagduage: “Setbacks must meet the minimum standards
required under applicable local, state, or fedgpabgrams and laws.”

Environmental Integrity Project

The report is not clear about how split applicatismwill be treated. Split P applications appear inlp
one category on pages 11 and 25, but appear in vate and timing categories on page 17. The report
should be revised to make it internally consistemt this point. Overall, it would help to have a neor
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complete explanation of how split N or P applicati® should be reported.

ResponseSplit N application is both a N Rate Supplementdl BMP and a N Timing Supplemental NM
BMP, whereas split P application is only a P Rat@i@emental NM BMP. For both N and P, a split
application can result in more efficient use ofriarits because crop progress can be tracked and
anticipated yields reassessed between the initidlfanal nutrient application. This allows the opé&sr
to avoid a single nutrient application in anticipat of maximum average yield, resulting in a redlice
total application rate better matched to crop nedés N there is also a timing benefit because -
depending on soil type, climate, agronomic pragj@nd other factors - N fertilizer can be vulndeatn
environmental losses. Denitrification, leachingdarlatilization can all result in losses of N and
decreased nutrient application efficiency. Foistteason, there is also a timing benefit to split N
application. The risk of P loss, however, is mumkidr so there is no timing credit for split P
applications. Therefore, loss reduction multipleeedits can be earned for both N Rate and N Tinfing
split N application is implemented, whereas onsjrgle loss reduction multiplier credit for P Rattan
be earned with split P application.

Chesapeake Bay Commission

“One single NM Supplemental BMP efficiency may bedited for each of the N Rate, N Timing, and N
Placement categories.’So, this means that there is a single credit peteggory, correct? Not that only
one practice per category can be credited? Thesestjons also apply to P.

ResponseThe Panel recommendations provide one opportuaitgriediting per each Supplemental NM
BMP category for N and P. There are three suchgates each for N and P Supplemental BMPs: rate,
timing, and placement. Application of a loss-redutimultiplier for the N NM Supplemental BMP
elements can only occur after satisfactory implduatén of the N Core NM BMP. The N Supplemental
NM BMP loss reduction credit for each of these ¢hrategories (rate, timing, and placement) can be
obtained if implementation of at least one effecpvactice from each category is verified. Simyarl
application of a loss-reduction multiplier for tfReSupplemental NM BMP elements can only occur after
satisfactory implementation of the P Core NM BMe P Supplemental NM BMP loss reduction credit
for each of these three categories (rate, timingd placement) can be obtained if implementatioat of
least one effective practice from each categomersfied. Supplemental N NM BMP loss reduction
credits for N rate, N timing, and N placement aiackable, e.g. multiplicative with diminishing reta

for reducing environmental loss, as are SupplenmdhtdM BMP loss reduction credits for P rate, P
timing, and P placement.

Regarding Table 7: PSNT is listed in Table 4 as Assessment Tool. Assessment tools are described
on p. 8 as not representing an efficiency creditand of themselves. Therefore, why is PSNT given
credit here?

ResponseThe Panel recommendations recognize the valuelzing N and P assessment tools to better
inform operator decisions in managing nutrientswéwer, the use of assessment tools alone without a
corresponding informed adjustment to nutrient mamagnt for rate, timing, and/or placement does not
represent a credit according to the Panel. Insteéhd,Panel chose to provide credit based on the
implementation of the management information predidy the N and/or P assessment tool.

Page 16: “Cropping/manure history at field manag#rmeit level, and Federal and/or state certified
Nutrient Management Plan not requiredThese two practices are listed under P, but theadigsive
language discusses how they relate to N. Perhapstaand past error.

ResponseThe Panel recommendations have been modifiedlextéiie intended descriptive language.
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Page 16 N Rate Adjustment Practices: “By implenmgntine or more of the practices listed, an addition
N credit will be applied. However, implementing radhan one of the practices captured under each
supplemental practice category will only resuloire credit for the practice adjustmentThis limit (one
credit per category) is only listed in the Rate Bew, so | assume it does not apply to the Placetmam
Timing categories. Is that correct®Split applications over time per crop. Total ambof N application
may or may not change, but the application is digichto multiple, lower-rate applications throughou
the year.” What if the total of the split applications is grésx than the Core NM rate?

ResponseThe Panel recommendations provide no more tharoppertunity for crediting per each NM
Supplemental BMP for N and P (e.g., rate, timingd placement), but instead provide a framework of
multiple management options for achieving each Rapgntal BMP credit for N and P. The Panel
recommendations have been modified to includedimedanguage for each of the N and P Supplemental
BMPs. The Panel decision to limit one credit focle&dM Supplemental BMP was based on the
recognition that multiple management actions apptiethe same nutrient management process (e.g.,
rate, timing, and placement) provide a diminishiaturn. Split applications may or may not resulain
change of the total application rate, in additiantiming. Split applications can reduce environna¢nt
loss and thereby potentially reduce the total ranitiapplication need if alternatively applied inlpone
application. However, the Core NM BMP practices thesadhered to first before additional credits can
be achieved through Supplemental NM BMPs. In negase can the total application rate exceed the
Core NM BMP rate and be credited as a Supplema&itaBMP.

Page 17: “By implementing one or more of the pradilisted, an additional P credit will be applied.
However, implementing more than one of the prastaaptured under each supplemental practice
category will only result in one credit for the ptiae adjustment.” This limit (one credit per category)
is only listed in the Rate section, so | assumdats not apply to the Placement or Timing categsrie
Is that correct?*Split applications over time per crop. Total ambof P application may or may not
change, but the application is divided into mu#tigbwer-rate applications throughout the yeakVhat
if the total of the split applications is greatelnan the Core NM rate?

ResponseThe Panel recommendations provide no more tharoppertunity for crediting per each NM
Supplemental BMP for N and P (e.g., rate, timingj placement), but instead provide a framework of
multiple management options for achieving each Bapgntal BMP credit for N and P. The Panel
recommendations have been modified to includeaimedanguage for each of the N and P Supplemental
BMPs. The Panel decision to limit one credit focle&M Supplemental BMP was based on the
recognition that multiple management actions apptiethe same nutrient management process (e.g.,
rate, timing, and placement) provide a diminishraturn.

Split N application is both a N Rate Supplementdl BMP and a N Timing Supplemental NM BMP,
whereas split P application is only a P Rate Sum@etal NM BMP. Split N applications may or may not
result in a change of the total application rate addition to timing. Split applications can reduce
environmental loss and thereby potentially redineetotal nutrient application need if alternatively
applied in only one application. However, the Chitfd BMP practices must be adhered to first before
additional credits can be achieved through SupplegeddNM BMPs. In neither case can the total
application rate exceed the Core NM BMP rate andieglited as a Supplemental NM BMP.

Page 17
Section 2.5: “Subsurface injection or incorporatdapplied inorganic N.” P instead of N?

ResponseThe Panel recommendations have been modified teatahis error (i.e., P instead of N).

Page 19, Section 3.1.3: “These efficiencies applitiplicative modifiers to edge-of-stream deliverfy
N, on the output side of the CBP modeling schemeé,can only be applied if the requirements for N
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Core NM BMP are met.” Is there an order in which the efficiencies are djga? In other words,
apply the Rate efficiency, and then the Placemendahen the Timing? Does it matter? Given the
differences in efficiencies, it seems like therewia be different outcomes depending on the order in
which efficiencies were applied. This question alzpplies to P.

ResponseThe Appendix A of the Panel recommendation repostiges additional clarification and
examples of how the Core and Supplemental NM BMPBaxrepresented and applied in the Phase 6
modeling tools. Supplemental N NM BMP loss reduaatiedits for N rate, N timing, and N placement
are stackable, e.g. multiplicative with diminishiregurns for reducing environmental loss, as are
Supplemental P NM BMP loss reduction credits foate, P timing, and P placement.

Pennsylvania DEP

Concerns and questions regarding language on gages specific definitions of “field management
unit”, the meaning of the term “volume”, and thesific requirements of manure spreader calibration.
For example, Pennsylvania would like to see thedaage regarding manure spreader calibration read
“Spreader calibration and/or application rate docwentation”, as we have concerns about our ability
to document calibration for prior developed manuneanagement plans, but we can document manure
application rates relating to plan implementation.

ResponseThe Panel’s description of “spreader/applicator iehtion” has been modified in the report
to insert “preferably within one year of the apgton”. Operator documentation of previous
spreader/applicator calibrations can and shouldutidized as part of verification, thus not requigithe
verifier to personally conduct or oversee the eqept calibration within one year of the application
The Panel description also includes recognitiofistdndard calibration practices” for addressing
equipment calibration, which could include multipbzognized forms, e.g. small area calibrationldfie
scale calibration, etc. Large scale calibration idwequire documentation of full capacities of the
application equipment, e.g. tons or gallons, a cstest application method, and the number of
spreader/tanker applications applied onto a knowreage.

Table 2 (and Table 3 where appropriate): We haveusmber of comments regarding this table: What
does "and Verified" mean? Each state has their owarification plan document and QAPP, so this
reference seems redundant if that is the referends this referencing some other verification? We
need a clearer definition of "field management uhitWe would like to see this read; "N rate
according to LGU recommendations at crop or fieldamagement unit". Maybe the definition buried
on pg 14 could be brought forward? We have concabout the term volume and would like to see
"and volume" stricken or alternatively to read "Maudre analysis and applied volume". For spreader
calibration we would like to see this read "Spreatpplicator calibration and/or application
documentation". We have concerns about our abilttydocument calibration but we can document
mass applied over area. The yield estimate line kddae more correct if it read "Planned crop and
yield estimate at the field management unit" Cropgi plan implies a multi-year plan for an annual
practice.

ResponseThe incorporation of verification requirements viiththe Panel report was not developed by
the Panel but is instead based on the CBP partigabproved BMP Verification Guidance, which
relies on farm management records reviewed byiadrthand/or certified independent third party. The
CBP partnership-approved “BMP Protocol” requiresl @8MP Panel recommendation reports to
incorporate the “BMP Verification Guidance” into éhPanel’'s recommendations. The specifics of what
those verification requirements are based on thd®BMrification Guidance, but will vary from state t
state based on their BMP verification plan and QAB&uirements.

The Panel’s description of a “field management ‘Uag the basis for developing and implementing
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nutrient application recommendations was utilize@pply to a range of management conditions and
scales across the six-state region. According éoRnel recommendations, “The field management unit
can represent any field, collection of multipldd& or sub-portions of a single field that are ragad the
same way, with similar history and cropping praesc This statement can accommodate LGU
recommendations provided at a crop scale if theotiescriptive parameters are satisfied, e.g.
“managed the same way with similar history and qiog practices”.

The Panel’s description including the use of nuitrieoncentrations and volumes is a standard bdsis o
measurement utilized to determine the appropriateient application rate based on crop need.

The Panel description for “spreader/applicator datation” also includes recognition of “standard
calibration practices” for addressing equipmentibahtion, which could include multiple recognized
forms, e.g. small area calibration, field scaleibedtion, etc. Large scale calibration would regair
documentation of full capacities of the applicategquipment, e.g. tons or gallons, a consistent
application method, and the number of spreader/&giications applied onto a known acreage.

The Panel’s use of the term “cropping plan” impligasit more than one crop may be managed on a given
field management unit in a given year. Double andtiple cropping systems are commonly implemented
across the six-state region every year, and theagament of nutrients on a field management unit
should reflect the nutrient needs and applicatianagement of one or more crops being implemented in
any given year.

Table 5: Need clarification: Is split applicationok a total reduced rate below LGU rate?

ResponseSplit applications may or may not result in a cham the total application rate as well as
timing. Split applications can reduce environmeitdak and thereby potentially reduce the total ieumtr
application need if alternatively applied in onlgepapplication. However, the Core NM BMP practices
must be adhered to first before additional credas be achieved through Supplemental NM BMPs. In
neither case can the total application rate excéexdCore NM BMP rate and be credited as a
Supplemental NM BMP.

Table 6: We take this to mean the state-requiretbaek.

ResponseThe Panel recommendation report has been modifiéactude the following language
regarding application setbacks: “Setbacks must nileetminimum standards required under applicable
local, state, or federal programs and laws.”

Table 11: We are not sure that we would ever beesdbl provide this detail. This is actually done dhy
the development of the plan and is effectively "lgakinto the cake".

ResponseThe Panel recommendations for the P SupplementaBNI® for application timing
recognized that management opportunities for implaation are more limited than with N application
timing due to their inherent characteristics in thal environment. The structure of the Panel’s
recommendations provide an opportunity for the parship to track, verify and report according t@ith
abilities for multiple levels of nutrient managerndha partner is not in a position now to traalerify
and report P application timing, it will not excladhem from doing so with other related nutrient
management BMPs.

Page 14, ‘Spreader/Applicator Calibration’: We atmaware of manufactures' actually developing

these specifications and suggest modifying the |aatt of the sentence to: "according to recommended
LGU practice or by jurisdictional regulation requeaments within one year of the application.”
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ResponseThe Panels description for “Spreader/Applicator Dahtion” described that the machine(s)
have been calibrated either according to manufaatgipecifications or by standard calibration
practices, preferably within one year of the apalion.” The Panel is aware that equipment
manufactures may not provide calibration tablesloarts, however, they do recommend the use of
calibration procedures consistent with the applicatcapacities and methods of their equipment. The
report also includes the recognition of “standaralibration practices” for addressing equipment
calibration, which could include multiple recogniziwrms, e.g. small area calibration, field scale
calibration, etc., including jurisdictional regulaty requirements.

Section 3: Effectiveness Estimates

Kelly Shenk
A significant shortcoming of the Panel’s report that it does not provide sufficient documentation o

how the Panel arrived at the nutrient reduction &ffencies. Citing a collective 150 years of
experience, the use of Best Professional Judgemand listing references evaluated is insufficient
detail in justifying the final efficiencies. Deveping nutrient management efficiencies is the crok
the Panel’s charge and having sufficient documeritat to justify the efficiencies derived is critical
recognize the extensive nutrient management expgerof the Panel members and trust that the Panel
can write a section in the report that provides ¢éaips how they arrived at the efficiencies.
Recommendation: Provide further description of hahe Panel arrived at the nutrient reduction
efficiencies that covers: what data were evaluatedwhat geographic regions, the range of
efficiencies evaluated, how the Panel distilled #ike data into one number for N and P for the ersir
watershed, justification for why the efficienciesearepresentative of the watershed, the level of
confidence in the efficiencies and any caveats thatd to be highlighted, indication of the level of
conservatism the efficiencies represent, and anynparative analysis if appropriate that sets the
efficiencies in the context of any similar efforthroughout the country.

Reiterated by Delaware:First, this report draws from unprecedented levelsbest
professional judgement. The conclusions are drawarh numerous primary source, peer-
reviewed, documents without a transparent connectigvhile Nutrient Management is a
worthwhile enterprise for reaching TMDL goals anth¢ benefits of this activity as
parameterized by this report service that goal,ighter standard of rigor should be brought to
the Agriculture Workgroup.

Reiterated by Jeff SweeneyThe report is thorough regarding 1) BMP definitiong)
recommended verification procedures, and 3) desiioips of how to apply information in the
models. However, the report does not adequatebcdbe the basis of the recommended
efficiencies and, therefore, does not follow the BMProtocol. Section 3.2 “Justification for
Effectiveness Estimates” should be the most detadection in this report — and among all
CBP Expert Panel reports. The BMPs are, in paregigned to minimize excess nutrients from
manure and chemical fertilizers, the greatest soeraf pollution to the Chesapeake Bay and
many other waterbodies in agronomic regions throumlt the world. Clear justifications of
why the efficiencies are what they are is essentifhat’'s needed are changes similar to
revisions to the initial draft Phase 5 Nutrient Magement report. Following the protocol,
there should be a matrix of relevant specific stadiand data that yielded quantifications of the
recommended load reductions for each element of it Management. There should be
documentation of greater weight being given to sguihdings that are more relevant, local,
recent, etc. It needs to go considerably beyond BRd a reference section for BMPs designed
to maximize production and profitability and minime consequences to the environment.
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Reiterated by Chesapeake Bay Foundationie are very concerned, however, with the lack of
scientific support for the pollution removal effiencies associated with the supplemental
BMPs. The scientific justification can be summaed by this statement from page 20: “The
entire body of research represented by the citasigmesented in the References section
provided the foundation for the Panel’s professidressessment of the effectiveness of the
proposed NM BMPs.” With all due respect to the vexgpable and qualified members of the
Panel, there needs to be more specific documentategarding how these efficiencies were
derived. As noted in the Appendix (p 56 and 57) am@pecified in guidance for BMP expert
panels, the expert panel reports should includeustification for the selected effectiveness
estimates.. including a detailed discussion of heach reference was considered, or if another
source was investigated, but not considered.” Tleigel of analysis and transparency is not
included in this report. As noted in the introducth, NM BMPs apply to literally millions of
acres, so ensuring the science is sound and denisiaking is transparent, is critical — for the
integrity of the scientific underpinnings, but alsfor the credibility of the Chesapeake Bay
Program. So, we respectfully request that the Pamelre closely follow the expert panel
guidelines and provide the rationale and scientifmundation for decisions regarding pollution
removal efficiencies as well as the land uses/ctgpes to which the supplemental BMP should
be applied (e.g., do we expect that variable rEteogen on wheat would have the same
benefits on corn? explicitly consider geographicriaion e.g., were data representative of the
different soils, ecotones we have in the Bay redloks well as note what range of efficiencies
were noted in the reviewed data? e.g, are estimataservative or do they represent the
“mean”? and on a related note, what level of codéince do you have in the numbers? Was
there lots of information for some practices, biitle for others? From the information that
was presented in the draft report, we have no idéthe answers to these questions.

Reiterated by Environmental Integrity Project: The Phase 6 panel is presenting much higher
efficiencies than the Phase 5.3.2 panel, with n@&nation of how these efficiencies were
derived. The report does not explain how the effioaty recommendations relate to the
scientific literature.

Reiterated by Pennsylvania DEPWhile it is recognized that best professional judgent of

the Expert Panel was necessary to determine the Baffitiencies on pages 18-20, it is difficult
to determine the basis for the development of tlom+NM efficiencies. Some explanation of
this would be useful, particularly if it is possiblto address in simple terms.

ResponseThe Panel has modified section 3.2 to include adihgh discussion of the literature used in
conjunction with best professional judgment to deiee the recommended values for the application
rate multipliers for the Core Nutrient ManagememBs and the loss reduction multipliers for the
Supplemental Nutrient Management BMP.

Jim Cropper
| hesitate though using the term Non-Nutrient Managhent BMP Efficiency in tables 12, 13, and 16

and in figures 3 and 4 captions and Contents, thor figures 3 and 4. | would drop BMP out of the
term as non-nutrient management is no best managat@actice. It is a farming practice but
certainly not a best one. My greatest fear withdhgxercise is that we completely discredit the ofe
nutrient management to reduce the availability ofitnients. An efficiency value of 1 for both non-
nutrient management and nutrient management doeatthAn average is not very meaningful because
it does not indicate the range that created thateage. Today if someone was to do a nutrient
management plan on pasture and implement it, thgypaar to get no credit for doing it even though
they may have been putting down a lot of extra Nda inadvertently. It makes it look like the praot
has no practical value. If that is the case, thére practice name is a misnomer. It does dependtmn
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purpose by which nutrient management is appliesgnprove water quality or improve yields. They can
work counter to each other if they used apart frazach other.

ResponseThe Panel recommendations include the use of NPaayublication rate multipliers for

nutrient management and non-nutrient managememsacithe application rate multipliers by land use
are based on a 1985 baseline condition, and arglealLwith the Agricultural Modeling Subcommittee -
derived application rate table to represent baselapplication rate targets versus prescriptive aainu
nutrient applications. The Agricultural Modeling l®wwmmittee-derived application rate table, whictswa
approved by the Agriculture Workgroup, significgntiodified the LGU nutrient application
recommendations across the six states for non-legwuay and pasture land uses. The approved
application rates for pasture are now reflectiveaofaverage application rate condition, which
represents a range of annual nutrient applicatifnasn zero to above the recommended applicatiorsrate
from the LGU. Consequently, the Panel recommenasiticere modified to address this new baseline of
application rates from the Agricultural Modeling I®lommittee by creating a neutral multiplier for ron
legume hay and pasture land uses. By doing sd?dhel recommendations are avoiding the “double
crediting” of nutrient management on these landsua® the “model credit” as already been represented
in the base model condition established by the Aptflication rate table. One potential option foeth
partnership to consider would be the representatibseveral management levels for pasture land uses
in the future. Currently, only one pasture land issavailable in Phase 6.

Gene Yagow
| think the terminology used in Appendix A is muahore straight-forward in referring to the Core

Application Goal modifiers as "multipliers”, rathetthan as "efficiencies”, as used in the body of the
report. | think it is very confusing and a mis-us# the term "efficiency".

ResponseThe Panel has modified the report to use the @wédsate multipliers” for the Core Nutrient
Management BMPs and “loss reduction multipliersi upplemental Nutrient Management BMPs in
lieu of “efficiency.”

Delaware

The combination of disparate application rate godletween nutrient management and non-nutrient
management acres under the CORE lacks equity amotigs states while the final distribution of
fertilizer sales is the true measure of applicatiostes. The synthesis of CORE NM coverage and
distributed fertilizer sales will result in statesgith higher adoption and compliance rates. This Wil
force neighboring states to absorb additional féigter, in effect double-counting the detrimentalfett
non-NM acres. A more equitable solution to applyetbenefit of NM or detriment of non-NM acres,
could be to summarize current levels of CORE NM ass the watershed and simulate disparate
application goals in scoping runs that yield a rdgnog efficiency credit for acres of CORE NM which
could be applied universally. This credit could balculated by an average or other arithmetic method
following the scoping runs, to be reviewed by th®18 and Agriculture Workgroup. Attempting to
apply 30% more P to non-NM corn for grain acres aintstead forcibly applying upwards of 40% more
to counties with lagging implementation, will causleictuating benefits through time and across
jurisdictions as implementation creeps towards 2@#fals. Documented levels of effort can be run in
the models, resulting in an average benefit thandae substituted for this variable rate that works
much the same as Phase 5’s land use change metbodriedit. This would have the benefit of
increasing equity of BMPs and consistency througmsilations and progress runs that better
communicate exceedances and shortfalls in nutrieatiuction goals. Recent surveys and lab data have
found that regionally, over 80% of farmers have e¢ant manure and/or soils analysis and 75% are
maintaining appropriate levels of soil fertility. \&h evidence is supportive of the conservativerafss
recent state implementation rates and the consisteaf implementation across vast areas of
agriculture.
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ResponseThe Panel recommendations include the use of NPaayublication rate multipliers for

nutrient management and non-nutrient managememsaci he application rate multipliers by land use
are based on a 1985 baseline condition, and whepled with the Agricultural Modeling Subcommittee
derived application rate table, represent baselpplication rate targets rather than prescriptiveraial
nutrient applications across the six Bay states tmee decades of time. The Panel application rate
targets are in effect modified by the annual aMallty of nutrients for application, which will varby

state and year depending on transported organicienis, livestock generated organic nutrients,
inorganic nutrient sales, etc. The representatibnudrient management and non-nutrient management
acres within counties or states over time is réilecof the implementation, tracking, and reportofg
nutrient management acres by the partnership oararual basis, which can vary over time due to many
factors.

Jeff Sweeney

In order for “efficiencies (that) apply multiplicate modifiers to edge-of-stream delivery of N,” the
recommended benefits needed to be grounded in stuthat looked at monitored in-stream changes in
loads or concentrations, e.g. paired watershed stsd Is this the case — or did most studies usethe
Panel’s evaluations look at, for example, edge iefid changes?

ResponseThePanel has modified section 3.2 to include a tholodigcussion of the literature used in
conjunction with best professional judgment to deiee the recommended values for the application
rate multipliers for the Core Nutrient ManagememBs and the loss reduction multipliers for the
Supplemental Nutrient Management BMP. The Panehiadified the report to use the phrases “rate
multipliers” for the Core Nutrient Management BM&sd “loss reduction multipliers” for Supplemental
Nutrient Management BMPs in lieu of “efficiency.”

Gene Yagow
On page 21, the supplemental BMP efficiencies aegerred to as being "additive", whereas Table 16

and the examples show that they are instead "muitiative". For further clarification, an example
should be given that shows how the math works obew more than one supplemental credit is
applied. Currently, all the examples just show osigpplemental BMP being credited at a time.

Reiterated by Chesapeake Bay CommissioWhat is the process by which C, D and E are
"additive"? How is the final calculation made whemultiple adjustments (rate, placement
and timing) are present? This question applieshe P calculation below as well.

ResponseThe Panel has modified the report to use the @wédsate multipliers” for the Core Nutrient
Management BMPs and “loss reduction multipliersi Bupplemental Nutrient Management BMPs in
lieu of “efficiency”. In addition, the report language has been modifedeplace “additive” with
“stackable’ and “multiplicative”. Appendix A of theanel recommendation report provides additional
clarification and examples of how the SupplemeRMIBMPs will be represented and applied in the
Phase 6 modeling tools. Supplemental N NM BMPriedsction credits for N rate, N timing, and N
placement are stackable, e.g. multiplicative withidishing returns for reducing environmental loas,
are Supplemental P NM BMP loss reduction credit$foate, P timing, and P placement.

Pennsylvania DEP
It would be valuable to understand the impact ofmdIM efficiencies within the Phase 6 modeling
structure.

ResponseThePanel has modified the report to use the phrasese‘multipliers” for the Core Nutrient
Management BMPs and “loss reduction multipliersi upplemental Nutrient Management BMPs in
lieu of “efficiency”. The application rate multigis by land use are based on a 1985 baseline gondit
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and when coupled with the Agricultural Modeling Saimmittee derived application rate table, represent
baseline application rate targets rather than pmgsitve annual nutrient applications across the Biay
states and three decades of time. The Panel apipiiceate targets are in effect modified by the aain
availability of nutrients for application, which Ivrary by state and year depending on transported
organic nutrients, livestock generated organic iartts, inorganic nutrient sales, etc. The represgon

of nutrient management and non-nutrient managemems within counties or states over time is
reflective of the implementation, tracking, andadjmg of nutrient management acres by the partnigrs
on an annual basis, which can vary over time dumaay factors.

Virginia
Core Nutrient Management:

1. We recognize core is meant to be the base or lovestl of recognized implementation.
However and more importantly, core is the foundation which any nutrient management
credit, including the enhancements, will rest upaoBhouldn’t that base be built upon such
fundamental, agronomically sound building blocksrfautrient management as actual soil and
manure test values not book values? The only timanure book values should be acceptable
for core nutrient management is at start up for neaperations that have yet to produce
manure. Only local or mid-Atlantic based book vakiehould be considered reasonable even
then. This allowance should only be valid for irgdi planning purposes and a manure analysis
should be attained and utilized to adjust recommatidns when manure is first available for
land application and from that point forward. Therghould be no exception to using soil test at
the field level less than 3 years old as the bdsigphosphorus core nutrient management.
Even on fields testing too high for a land grant iuersity phosphorus recommendation, the
soil test value is generally a component of a phlasius loss assessment tool to determine if
phosphorus may be applied. Using an assumed setl ¥alue based on a waiver with such tools
may allow greater phosphorus application on fielttean an actual soil test value used with the
tool would indicate for that field. We recognizerse jurisdictions currently utilize such
waivers to achieve nutrient management or manuremagement planning. These jurisdictions
will need a ramp up or grace period to begin implentation of core nutrient management
without such waivers. Three years seems to be razgl as a typical plan life cycle and could
be considered as a timeframe for such a ramp up.

New York Upper Susquehanna Coalition supported thisomment.
Maryland Department of Agriculture reiterated this comment.

ResponseThe Panel agrees that the use of actual and ctigeithand manure test values are preferable
over the use of applicable book values for sourtdent management decisions by the operator. The
Panel recognized the present diversity of nutrraahagement planning efforts across the six Bagstat
with the utilization of applicable book values ilage of actual and current soil and/or manure aisey
However, totally eliminating the appropriate usebobk values could be detrimental to federal amdest
nutrient management programs to varying degreesekample, nutrient management planning efforts
typically rely on applicable book values when depilg plans for new or expanding livestock operagio
when a representative manure analysis is not ptessibavailable. Some nutrient management programs
currently permit by program guidance or regulatitre use of applicable book values for soil and/or
manure nutrients as part of their planning effoidifications to these regulatory and permit pragrs
may require legislative action to effectively liie use of book values for planning efforts.
Consequently, the Panel report has provided matliieguage within the report which places greater
limits on the use of book values in place of mamumne soil analysis. In a separate action, US EPA is
developing a supporting document for partnershippsut which provides a process whereby the
jurisdictions can modify their existing programseotime to address programmatic and legislative
actions. The Panel, however, fully supports thdéguemtial use of current soil and manure analysitad
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to guide nutrient management implementation.

Virginia
2. The report states “Federal and/or state certifiattiBht Management Plan not required. The NM

Panel did not define the N (or P) Core NM BMP tquiee a comprehensive and/or certified
Nutrient Management Plan (NMP) in order to receheBMP credit”.Upon initial review these
statements did not seem overtly alarming or condegn However, following more in depth
thought and discussions with colleagues they dogamet some troublesome undertones.
Nutrient management or manure management plans (agkan(s)) have been the core of
nutrient management programming efforts in essetiyaevery jurisdiction within the
Chesapeake Bay Watershed since inception of théste sun programs. Eliminating the
requirement for plans to serve as the mechanisnaédiver and report the core elements of
nutrient management may very well serve to erode walidity of these plans and the programs
we have worked so diligently to develop. Currenfiians are required for a multitude of
purposes such as permitting and cost share of vasigpractices. How can we return to our
respective states and still assert that a plandquired for any purpose if we have agreed it is
not necessary to achieve credit for core nutrienhmagement? Not only that, but nowhere in
the proposal does implementing a plan garner cre@itoducers and organizations that have
fought the development of plans for years couldyesily demand such plans be eliminated
based on our agreement they are not an essential phcore nutrient management. As stated
above, plans serve as the current mechanism fororgpg. Many of our activities and efforts
revolve around attaining, maintaining and especialteporting plans. Without this framework
called a plan what mechanism will be utilized togtare core nutrient management acres?
How much time, effort and money would be neededécilitate use of a new or additional
reporting process? How would we attain the needathdon these core practices without a
plan? The point being, the plan has been a valuatdel that has been adapted and utilized
over nearly three decades. To discard or even mimért now without careful deliberation may
well prove to be an error in judgement.

Response:The Panel defined the N and P Core NM BMPs tairedull implementation of a defined set
of fundamental elements in order to receive themaoended practice credits. The elements that
constitute the N and P Core NM BMPs may or mayoaatomponents of a formal Nutrient Management
Plan. The required nutrient management documentatould be in the form of a formal federal, state,
county-reviewed and certified nutrient managemeogam plan, a non-certified formal nutrient
management plan developed by a federal- or statified plan writer, or detailed documentation aad
informal management plan compiled by an operatgororate consultant that met the Panel’'s BMP
recommendations.

The incorporation of verification requirements viftlthe Panel report, based on the CBP partnership-
approved BMP Verification Guidance, will rely onfamanagement records reviewed by a trained
and/or certified independent third party. Federaldastate regulatory nutriment management plans
currently offer one accepted method to track, yaaiid report NM BMP implementation. However, the
Panel also identified other existing examples gfl@mentation documentation coupled with privately
developed management plans which could potentiadigt and exceed the management of nutrients
associated with regulatory programs. The Panel @ered excluding the recognition of these non-
regulatory nutrient management efforts, but elet¢telde inclusive of planning systems which achieved
full implementation of the required elements.

Virginia
Advanced Nutrient Management
1. Manure analysis < 3 years old is listed as an “Adead N Assessment” and an “Advanced P
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Assessment” in the report. Soil test < 3 years atl P index Assessment are also shown as
“Advanced P Assessment” items in the report. Eadliteese are also enumerated in the
required elements for core nutrient management. ISmd manure testing are specifically
detailed in the core table while the p loss assemshis included as an option under Land
Grant University recommendations used to determmapplication goals at the field level.
Depicting these items as both core and advancedelgs may be confusing and, possibly,
suggestive of an attempt to garner undo double dtiad for these items.

Response:The Panel report language has been modified poagent manure analysis less than one year
old in the Advanced N and P Assessment tablesiditi@n, the report has been modified to represent
soil tests as a Core NM element only, and P indeareAdvanced P Assessment tool.

2. Elements required to attain core nutrient managememedit for n or p or both cannot be
considered as advanced nutrient management. Alsements that may be used to attain core
nutrient management credit for n or p or both, sues p loss assessment, cannot be considered
as advanced nutrient management.

Response:The Panel defined Core NM BMP elements as this Barsimplementing enhanced
management represented by the Supplemental NM BMisrediting for Core and Supplemental NM
BMPs are separate and apply different multipliergpplication rates and environmental losses
respectively. The Panel report has been modifieddoee fully separate the required NM practices for
Core and Supplemental NM BMPs.

3. Soil testing at lesser intervals than 3 years (fostance, soil test < 1 year old) should not be
considered for “advanced p assessment”. Inclusidrsach a practice will only entice some
groups to seek cost share funding for these praesibased solely on their inclusion on a list of
advanced n or p assessment in the model. Fundingsiach additional practices that may
garner little benefit is not feasible or prudent.

Response:The Panel’'s recommendations have been modifiegptesent soil testing at less than three-
years old as a required element for Core NM, noaf&upplemental NM BMP.

Similar Comments from Chesapeake Bay FoundatiorTable 6 and 10: It is unclear why
“credit” would be given for setbacks from water. Bsn’t the application of “core NMPs”
require there to be some setbacks from water? TabléHaving a soil test for P that is less than
3 years old is a parameter for the core NMP BMP dite so why is it also listed for
supplemental timing credit? Similarly manure nutne analysis and use of a Phosphorus index
are also listed as a core requirements, but alstdd as an examples of advanced nutrient
management. This should be clarified.

ResponseApplication setbacks are not universally impleradrdr required in all cases, nor were they
historically represented going back to the basdébtation year of 1985. Thus, the Panel chose to
represent application setbacks as a potential Sampphtal NM BMP for nutrient placemefhe Panel’s
recommendations have been modified to represertesting at less than three-years old as a reqliire
element for Core NM, not for a Supplemental NM BV report has also been modified to represent
manure nutrient analysis as a required Core NM @etnhowever, the use of P index tool is represente
as an Advanced P Assessment Tool which has toupdecowith documented implementation adjusting
nutrient applications in order to obtain credit.

VA DEQ
PSNT is listed in Advanced Assessment Tool and Mifig Adjustment. So is it that a PSNT is
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recommended in the plan or actually done? And ifralodoes it get credit for timing and advanced
assessment or just timing? It is possible once &FSs done that additional N fertilizer is not need.
Would that also not be a rate adjustment since amdhial N fertilizer is not used?

ResponseThe Panel’s recommendations represent the us&NfTRas both an Advanced N Assessment
Tool and as a Supplemental N Timing BMP. Assesdimalistdo not obtain an environmental loss
reduction credit unto themselves. The credit fau@ng environmental loss is only obtained by the
informed implementation of the recommendationssieg from the use of the Assessment Tool, in this
case the implementation of split applications affécting timing of nutrient applications.

New York Upper Susquehanna Coalition

The supplemental P efficiencies on page 20 of tkpart for Legume Hay should also be used for
Other Hay. We ask the Panel to develop non-zeropdemental N management practice efficiencies for
Other Hay, perhaps at similar percentages to thosed for P.

Response:The Panel recommendations include the use of NPaagplication rate multipliers for
nutrient management and non-nutrient managememsaci he application rate multipliers by land use
are based on a 1985 baseline condition, and argleauwith the Agricultural Modeling Subcommittee -
derived application rate table to represent baselapplication rate targets versus prescriptive aanu
nutrient applications. The Agricultural Modeling [Bilommittee-derived application rate table, whiclswa
approved by the Agriculture Workgroup, significgntiodified the LGU nutrient application
recommendations across the six states for non-lechuay. The approved application rates for non-
legume hay are now reflective of an average appboarate condition, which represents a range of
annual nutrient applications from zero to above theommended application rates from the LGU.
Consequently, the Panel recommendations were radddiaddress this new baseline of application
rates from the Agricultural Modeling Subcommittgecbeating a neutral multiplier for non-legume hay
land uses. By doing so, the Panel recommendati@awiding the “double crediting” of nutrient
management on these land uses as the “model craditiiready been represented in the base model
condition established by the AMS application ratale.

Pennsylvania DEP

Table 12: Legume hay has a "penalty" applied butdte is no NM BPB that can be applied against it.
This seems unfair to LH-rich jurisdictions and suggt that this value be 1.00 without supporting
information as to why it should be 1.20.

Response:The Panel recommendations include an applicatiga raultiplier for Core N NM of 1.00
and a non-NM Core N multiplier of 1.20.

Table 13: 3x LGU rate seems high. Is there scieigtifterature to establish this? Otherwise, it need
further explanation like the prior table. Would 3.be a better number? And what is the overall etfec
(sensitivity) of changing this multiplier?

ResponseThe Panel recommendations are established on @ibasof 1985 to mirror the Chesapeake
Bay Program partnership’s modeling tools baselieBMP implementation and model calibration. The
Panel has modified section 3.2 to include a thohodigcussion of the literature used in conjunctigth
best professional judgment to determine the recardatevalues for the application rate multipliers fo
non-NM and Core Nutrient Management BMPs.
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Section 4: Review of Literature and Data Gaps

Jeff Sweeney

What's the status of the “second independent souotelata representing historic Nutrient
Management implementation [that] has been requestenn the USDA NRCS CEAP — based on the
two existing reports published on the Chesapeakeg Béatershed”? Is this statement about HUC-4
scale information still relevant and, if so, are ¢ne results that can be used in the Nutrient
Management report?

ResponseThe Panel did review implementation data from USNIRCS CEAP based on the existing two
reports published on the Chesapeake Bay Waterdtedinformation was utilized by the Panel as an
independent reference during the Panel’s considematfor historic NM implementation at a HUC 4
scale.

Section 5: Application of Practice Estimates

Kelly Shenk
Significant Improvements from Phase 5 Approach: &liollowing are significant improvements to the

Phase 5 approach that will help increase transpacgrin verifying, reporting, and crediting nutrient
management activities that are resulting in verifi@ctions that will reduce nutrient losses.
Improvements include: Moving away from creditingplans” to crediting specific suites of verified
practices that are implemented to manage nutriergkated to source rate, timing, and placement.
Crediting the supplemental practices only after tbere nutrient management BMP is implemented to
ensure a baseline level of nutrient management omet to build the more advanced

approaches. Crediting supplemental practices omyen implementation of adjustments in nutrient
rates, placement or timing is verified so that we arediting the nutrient reductions that are
happening due to these advanced practices.

ResponseThe Panel’s recommendations were built upon tiensiic expertise of the panel members in
an academic approach to the BMP evaluation, andriltel ground work established by the Phase 5.3.2
Panel.

Jeff Sweeney

In section 5.8 Practice Limitations, “These praetienay be applied to all agricultural land usegates
in the CBW” —yet it appears there’s no recommendation for betgefif pasture and nursery nutrient
management for practices similar to those in thepoet. In other words, if pasture nutrient
management is anything beyond, for example, preised or rotational grazing, alternative watering
and fencing, please clearly describe in this reperaind for nursery as well. There’s been uncertsin
about what, exactly, should be reported for pastagrient management so this is the time to resolve
the issue.

Response:The Panel recommendations include the use of NPaayaplication rate multipliers for
nutrient management and non-nutrient managememsacit he application rate multipliers by land use
are based on a 1985 baseline condition, and arglealLwith the Agricultural Modeling Subcommittee -
derived application rate table to represent baselapplication rate targets versus prescriptive aainu
nutrient applications. The Agricultural Modeling l®wmmittee-derived application rate table, whictswa
approved by the Agriculture Workgroup, significgntiodified the LGU nutrient application
recommendations across the six states for pastun@ lises. The approved application rates for pastur
are now reflective of an average application ratedition, which represents a range of annual nutrie
applications from zero to above the recommendedtiGgiipn rates from the LGU. Consequently, the
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Panel recommendations were modified to addressithisbaseline of application rates from the
Agricultural Modeling Subcommittee by creating aitnal multiplier for pasture land uses. By doing so
the Panel recommendations are avoiding the “dowbéaliting” of nutrient management on these land
uses as the “model credit” as already been représeim the base model condition established by the
AMS application rate table. Other pasture relatdd®s such as prescribed grazing and alternative
watering will continue to be applicable and repnesseparate and independent crediting opportunities
Nursery is represented in the Phase 6 modelingtasl‘Specialty Crop” Low and High. The Panel's
recommendations include separate multiplier valoedoth non-NM and NM for N and P which
represent a credit value for NM application rates.

Jim Cropper
More consideration should be given to pasture ahe nutrient inputs it receives, either from manure,

poultry litter, or commercial fertilizer. N applicgon rates on pastures based on forage production
removal rates, as if they were hayfields with naging livestock on them, is not a valid method of
determining N requirements for pastures. This hide same effect (or larger) as saying that it takes
1.2 pounds of N to produce a bushel of corn. Oreeage 85 percent of the N ingested by the grazing
animal is returned to the pasture, therefore theseno need to import large amounts of N to a pagur
any more than to import coal to Newcastle. | ampadul this is not a problem with LGU's within the
Chesapeake Bay. | know it is a procedure usedwlssre as | have been to their websites and have
seen it mentioned in popular agricultural press.o™o otherwise, is to thoroughly discount any okth

N returned to the pasture by the grazing animallasing available for plant uptake. N applied either
with commercial fertilizer or manures must be redeat to account for N being returned by the wastes
excreted on the pasture by the grazing animal, impd feeds N contributions, and also N contributed
by legumes growing in the pasture if they composeager than 10 percent of the forage mass
produced. In other words, a mass balance of N neambe done before making any additional N
fertilizer recommendations on pasture. We really deed to get a handle on how many acres of pasture
do receive manure. It also appears that we neelirtow where exported manure goes and its rate of
application that is spread off the farm producing il know this is a touchy subject, but it woulghpear

if the manure is going off the farm that every pladgt goes to must be a part of the whole nutrient
management plan for the producing farm, not just\ar the producing farm acreage. The data should
be available in each state doing nutrient managerhplanning, but it may be incomplete if exported
manure is not tracked.

ResponseThe Panel recommendations include the use of NPaayblication rate multipliers for
nutrient management and non-nutrient managememsacithe application rate multipliers by land use
are based on a 1985 baseline condition, and argleaLwith the Agricultural Modeling Subcommittee -
derived application rate table to represent baselapplication rate targets versus prescriptive aainu
nutrient applications. For pasture land uses, tla@g@ chose to recommend a neutral multiplier for
application rates. However, the Phase 6 modelimdstavill distribute nutrients to applicable landes
within each county based on factors such as manutigent generation, manure nutrient transport, and
non-organic nutrients. The Agricultural Modelingdgommittee’s recommendations on nutrient
application curves and distribution, approved bg thgWG, will affect the final representation of
nutrients being applied within pasture land usethwi county on an average condition.

Jim Cropper
The zero baseline has to be when P-based requirdmesre initiated by each State as it relates to

pastures that receive poultry litter. Unfertilizgghstures may as well have the baseline be 198&: F
pastures where supplemental feeding of hay or TM&wrred, the zero baseline would be when
nutrient mass balances were initiated that begaritoit additional P into the feeding system as
operators began following the protocols.
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ResponseThe Panel recommendations are based on a 1983im@asendition which compliments the
BMP implementation baseline conditions long esshigld by the Chesapeake Bay Program partnership
and its associated modeling tools. BMP tracking seybrting by the CBP partnership begins with the
1985 baseline for representing BMP implementatiomfthat year forward, including nutrient
management. BMPs that may have been implementattprl 985 are represented by their influence on
water quality data collected on and after the bael/ear versus as a direct BMP implementation
reportable input into the CBP modeling tools.

VA DEQ

We are very concerned that this panel is indicating benefit to NM on “other hay” and pasture.

Other hay would include Bermuda grass hay where hargother animal wastes are applied. In these
situations permitted operations must have a NMP1 Wes panel would seem to indicate no benefit to
such a plan or permit requirement??? How can thie bonsidering the prospect of disposal rates verses
LGU recommendations? Basically looking at land uas provided by CBP Virginia’'s agriculture is
roughly 50% pasture, 25% hay, and 25% cropland. Néiit knowing the use of legumes within
planned acres of hay there is a concern that CBH @efault to all NM reported by VA on hay as
applied to other hay? This would seem to relega®8o/of Virginia’s agriculture to not needing a NMP
or no benefit to reporting them. This does not seeamgruent with the educational aspects a NMP has
for a farm or with VA being able to meet our Bay TDAs reduction goals or situations where animal
wastes or biosolids are utilized on pastures, pastuthat are also hayed and dedicated hay productio
fields. A preponderance of the reported NM acraspasture in VA are associated with biosolids
permits and applications. Is this panel actuallyysag there is no benefit to NM planning on these
sites? It seems that the Panel is only focused enilizer applications to pasture and hay and is
ignoring organic sources. Suggest the Panel recalesiNM planning benefits to pasture and other hay
especially in situations where they are tied to nuam and biosolids applications.

Response:The Panel recommendations include the use of NPaagplication rate multipliers for
nutrient management and non-nutrient managememsacit he application rate multipliers by land use
are based on a 1985 baseline condition, and arglealLwith the Agricultural Modeling Subcommittee -
derived application rate table to represent baselapplication rate targets versus prescriptive aanu
nutrient applications. The Agricultural Modeling l®wwmmittee-derived application rate table, whictswa
approved by the Agriculture Workgroup, significgntiodified the LGU nutrient application
recommendations across the six states for pastun@ lises. The approved application rates for pastur
are now reflective of an average application ratedition, which represents a range of annual nutrie
applications from zero to above the recommendedicgtipn rates from the LGU. Consequently, the
Panel recommendations were modified to addresswhwsbaseline of application rates from the
Agricultural Modeling Subcommittee by creating aitnal multiplier for pasture land uses. By doing so
the Panel recommendations are avoiding the “dowbéaliting” of nutrient management on these land
uses as the “model credit” as already been représgim the base model condition established by the
AMS application rate table. However, the Phase @eting tools will distribute nutrients to applicabl
land uses within each county based on factors agahanure nutrient generation, manure nutrient
transport, and non-organic nutrients. The AgricediuModeling Subcommittee’s recommendations on
nutrient application curves and distribution, appeal by the AQWG, will affect the final represewiaiof
nutrients being applied within pasture land usethwi county on an average condition.

Section 6: Practice Monitoring and Reporting
Jeff Sweeney

The Panel recommends that the highest level of Nert Management implementation be represented
in the models at reported 2015 acres. However, tstetes did not have a strong quantitative bagis f
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their reported acres that would satisfy the guidweds for verification — that the Panel recommends is
needed. There was a compliance “cross-walk” of @Eiin various state nutrient management
programs; however, there were often weak connectitbetween that information and what was
reported for the 2015 model assessment. How doegtfy this situation?

ResponseThe incorporation of verification requirements viiththe Panel report was not developed by
the Panel but is instead based on the CBP partigsabproved BMP Verification Guidance, which
relies on farm management records reviewed byiadrthand/or certified independent third party. The
CBP partnership-approved “BMP Protocol” requiresl @8MP Panel recommendation reports to
incorporate the “BMP Verification Guidance” into éhPanel’'s recommendations. The specifics of what
those verification requirements are based on thd®BMrification Guidance, but will vary from state t
state based on their BMP verification plan and QABRuirements. Full implementation of BMP
verification was established between the partner2018, at which time all reported BMPs are reguir
to satisfy the guidelines for verification.

Delaware

Second, states’ tracking protocols should use agemapproach to tracking and reporting. This is ltes
accomplished by using a menu or check list of adead NM tools enumerated in the report beyond
CORE. While the science behind elements of advanddditechniques, like PSNT, variable rate
nutrient application and banding of nutrients areadumented, a common interpretation of an index,
tool or test is to in-fact implement no change. B#e continue to make this point to non-state
stakeholders to prevent any confusion.

ResponseThe Panel’s recommendations have been modifipdbtade additional clarity on the
application of Advanced Assessment Tools and tbkrin informing nutrient management practices for
Supplemental NM BMP tracking, verification , an@o#ing.

VA DEQ

Suggest a single statement on the needs for NM pcas to be developed consistent with each states
verification program. As is the current report use# the terms related to verification (verified,
implemented and verified) is redundant and unnecass It is not needed in multiple tables, figures,
and repeatedly within the same paragraph (page Iyrrent use in this report is overkill when a
single statement or paragraph could suffice.

ResponseThe incorporation of verification requirements hitt the Panel report was not developed by
the Panel but is instead based on the CBP partigabproved BMP Verification Guidance, which
relies on farm management records reviewed by iagchand/or certified independent third party. The
CBP partnership-approved “BMP Protocol” requiresl @8MP Panel recommendation reports to
incorporate the “BMP Verification Guidance” into éhPanel’'s recommendations. The specifics of what
those verification requirements are based on thd®BMrification Guidance, but will vary from state t
state based on their BMP verification plan and QAB&uirements.

Environmental Integrity Project
The report is not clear about the mechanics of ¥eation reporting, or the consequences for failute
fully document verification results. We assume the Panel intends to give credit for all nutrient
management acres, not just the acres with a vesfion inspection and paper trail. As we understand
the mechanics of BMP verification to work, each stawill verify a subset of BMP acres and use the
results of that sub-sampling to discount total reped BMP acres. That process raises a few questions
for the NM BMP, which is in practice not a single8P, but a suite of BMPs:

» Should each state estimate the rate of overall nempliance with nutrient management BMPs

and use that noncompliance rate to discount totaitnent management acres?
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» If so, what constitutes noncompliance? For exampiea farmer intends to implement three
supplemental practices to be eligible for all threategories of supplemental N credit, but only
implements two, with the result that the farmerasly eligible for two categories of credit,
would that be compliance, noncompliance, or somethin between?

» Perhaps, instead, the Panel would like to see esigtie sampling, and reporting with sampling-
based discounts, each category. For example, Mamglanight sample all “N Rate Adjustment
Practices” and discount the total reported “N Rafaljustment Practices” by the
noncompliance rate found in sampling.

» Or perhaps the Panel would like to see each stamgling and reporting at the practice level
(e.g., split N applications).

The expert panel should clearly state how verificeat results should be used to discount BMP
reporting. For example, the Panel could say somaetiiike the following: “Nutrient management
acres fail verification inspections if the farmeras not implemented all of the “core elements.”
Nutrient management acres additionally fail verifation inspections for each category of supplemental
BMP if the farmer has failed to adequately implemest least one practice within that category. For
example, if a farmer claims credit for a P TimingNBP, but has not limited P application to the “lower
P-loss risk season,” then that farm will have faddhe verification inspection. Regardless of whetlze
BMP undergoes subsequent corrective action, thaufessof the initial inspection shall be used as
representative of the success or failure of that BiMEach state should calculate a cumulative failure
rate for all nutrient management BMPs and apply that rate to discoentegorting of each nutrient
management BMP.”

Response:The jurisdictions will be expected to determiniéf current verification protocols and
procedures in their QAPP for NM BMPs are sufficitmitthe recommended Core and Supplemental NM
BMPs after this expert panel recommendation regapproved by the CBP partnership. This will be
done before the jurisdictions are able to startmitiing these BMPs in the Phase 6 modeling toals fo
annual progress implementation. Nutrient managerpeaattices incorporate both non-visual (e.qg.,
nutrient application rate) and visual componentgj(emanure injection and incorporation), both of
which can reasonably be verified using elementsti the Non-Visual Assessment and Visual
Assessment (Annual) categories described in theQ\g#tification guidance. The Panel is not proposing
any new or unique aspects of BMP verification forpmses of the BMPs described in this report. $acti
6 of this report simply explains how the recommeriglPs correspond to the existing BMP verification
guidance.

Each jurisdiction will determine the most appropeanethods for verifying NM BMP implementation
given their specific priorities, programs, needsdaapacity. The states can follow the AQWG's
guidance for Non-Visual Assessment BMPs to vdriéyNt and P Core NM BMPs for reduction credits in
the Phase 6 CBWM. The N and P reductions for ColleBNIPs are to be based on the verified required
elements of the N and P Core NM BMPs which shoailddzumented in the records available to the
applicable state agency. If the state finds thi lasic information for N and P Core NM BMPs canno
be verified through spot-checks or other annual BiMHfication procedures described in its BMP
Verification Plan and QAPP, then the BMP cannotéyeorted for credit. For N and P Supplemental NM
BMPs, records available to the state must docurtienimplementation of additional nutrient applicati
changes for rate, timing, and/or placement descdribg the Panel for these supplemental BMPs in order
to receive credit; note that credit for N and/oSapplemental NM BMPs cannot be obtained unless
satisfactory implementation of the respective Qdké& BMP (N or P) is documented. Absent
documentation of Supplemental NM BMP implementatioadit may still be obtained for Core NM
BMPs for which implementation is documented.
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Chesapeake Bay Commission

Page 30 * The Panel recommends that NM BMP implementatiockira, verification, and reporting on
a county-by-county or state-by-state basis be basdbe premise that they represent annual NonaVisu
Assessment BMPs.”Given the discussion below of how visual and nosual assessments can be
applied, this blanket statement is not appropridere.

ResponseThe Panel’s report has been modified to addressmigbs in the language regarding BMP
verification.

Pennsylvania DEP

Pg. 30, “Since it is an annually reported BMP, ittst important criteria (i.e. NM Core N and Core P
elements) should be documented somewhere in tbedsavailable to the applicable state agency.”
Comment: Understand that plans are written for aréfe-year period of time.

ResponseThe Panel is aware that many, but not all, nutrie@nagement plans are developed for a
three-year period of implementation. Documentatbthe implementation of those plans during the
period of implementation is a fundamental elemé&m®BMP verification according to the partnership’s
BMP Verification Guidance.

Appendix A: Technical Requirements for Reportind &mulating Nutrient Management BMPs in the
Phase 6 Watershed Model

Gene Yagow
Appendix A also defines the supplemental BMPs ascpat reductions, while the main body of the

report talks about efficiencies (1 - percent rediacts). Percent reductions are additive, while
efficiencies are multiplicative, though not exacto. Take the following example with 100 Ibs of P
applied to Grain w/o Manure with rate, placemennétiming percent reductions of 5%, 10%, and 1%,
respectively.

Percent Reduction Basis: 100 * (1 - (0.05 + 0.10-61)) = 84.0
Efficiency Basis: 100 * 0.95 * 0.90 * 0.99 = 84.645

These are not fully equivalent, so whichever basisised, it should be used consistently both in the
document and in the reporting requirements as inggndix A.

Similar comments reiterated by _Environmental Integrity Project: Cumulative nutrient
reductions can be much higher in Phase 6 than thegre in Phase 5, and supplemental BMP
efficiency values should not be additive.

Response:The Panel has modified the report to use the gggdrate multipliers” for the Core Nutrient
Management BMPs and “loss reduction multiplierst upplemental Nutrient Management BMPs in
lieu of “efficiency”. In addition, the report language has been modifedeplace “additive” with
“stackable’ and “multiplicative”. Appendix A of theanel recommendation report provides additional
clarification and examples of how the SupplemeNtIBMPs will be represented and applied in the
Phase 6 modeling tools. Supplemental N NM BMPriedsction credits for N rate, N timing, and N
placement are stackable, e.g. multiplicative withidishing returns for reducing environmental loas,
are Supplemental P NM BMP loss reduction credit$foate, P timing, and P placement.

VA DEQ
Not all farms have manure so when it says all elenteemust be implemented and verified suggest you
preface manure sampling with the words if applicabNot sure how a NM plan writer can verify the
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spreader/applicator equipment of a custom appligaffertilizer dealer) is calibrated. Likewise notise
how to verify a farmer actually implements the plaecommendations without tracking fertilizer sales
receipts by farm and field. Similar for cropping $tiory in that a planner might document such a
history in the plan but not sure how one actuallgnfies a farmer did what he said he did in termé o
which crops were planted in which field in any giveear. Again suggest instead of saying
implemented and verified so often have one blanggitement somewhere in the report indicating
consistency with state verification guidelines.

ResponseThe Panel recommendations for Core NM BMPs requilements include the need for the
calibration of application equipment, regardlesatthbe in the form of an application of organic or
inorganic nutrients. Operators who hire custom dgaiors are recommended to maintain documentation
of the applications, and the custom applicator'steat information, so that documentation of califiwa

can be obtainedlhe Panel description also includes recognitiofisthndard calibration practices” for
addressing equipment calibration, which could imigumultiple recognized forms, e.g. small area
calibration, field scale calibration, etc. Largeade calibration would require documentation of full
capacities of the application equipment, e.g. tmngallons, a consistent application method, arel th
number of spreader/tanker applications applied antcown acreage.

Environmental Integrity Project

It is not clear how this BMP will interact with thé&ay Model. Our understanding of BMP efficiencies
is that they will be used to modify Bay Model edgfestream load estimates. Yet the expert panels®a
suggesting changes to the “input side”. If the expeanel recommendations are in fact changing the
“input side” of all agricultural acres, it will bea substantial change in the mechanics of the Ph&se
model that deserves broader discussion. Addinghdonfusion are discussions of a comparison
between “the modified LGU recommendations for amatiion of supplemental inorganic N fertilizer”
and an “alternative approach based on county-levetlistribution of AAPFCO N fertilizer sales.” This
is confusing because it is not clear how this comipan affects the expert panel’'s recommendations,
the “alternative approach” appears to be the Pha&&lodel approach, and these discussions only
address supplemental inorganic fertilizer, and nmoanure.

ResponseThe application of a N Core NM BMP applicationganultiplier modifies the crop- and land-
use-specific N application rate goal, which is lhsa Land-Grant University (LGU) crop fertilization
recommendations, as modified by the CBP partnershiagn effort to determine the most practicable
methodology for allocating fertilizer N to satigfyop- and land-use-specific N application rate godhe
Agriculture Workgroup compared the modified LGUaeenendations for application of supplemental
inorganic N fertilizer to an alternative approachded on county-level redistribution of Associatdén
American Plant Food Control Officials (AAPFCO) Nitiiizer sales data. Because there were relatively
small differences between the two methods for astigysupplemental N fertilizer applications, the
Agriculture Workgroup approved use of the redisttddd AAPFCO fertilizer sales methodology in the
Phase 6 Model.

Application of a P Core NM BMP application rate ttiplier modifies the crop- and land-use-specific P
application rate goal, which is based on LGU crepqifization recommendations, as modified by the
CBP partnership. A significant modification impodsdthe CBP partnership was the assumption that all
agricultural acres in the CBW had a soil-test P centration that corresponded with the “medium” soil
test interpretive category. The Panel recognized, tin the absence of soil-test P concentratioragat
assumed soil-test P concentrations were necessamette artificial P application rate goals to

facilitate CBP model processes. Additionally, ia #bsence of soil-test P data, county-level
redistribution of CBW AAPFCO P fertilizer sales @anay serve as a useful surrogate for determining P
application rate goals. The Panel also concludeat the inherent uncertainty in P application rate
resulting from the adoption of the universal “mediUsoil-test P concentration assumption is expected
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to be similar to or greater than the magnitudehd P application rate modifications resulting from
implementation of P Core NM BMP application rateltipliers.

The Panel’s proposed application rate multipliess both N and P Core NM BMPs are based on state
LGU recommendations, as modified by the CBP pastripr and apply to the nutrient application rate
goal, or input side, of nutrient management modgticheme for both NM and non-NM acres. Each value
represents a multiplicative modifier of the cropddand-use-specific N or P application rate goal

utilized in the CBP models.

The Panel’s proposed loss reduction multipliersMoand P Supplemental NM BMPs for each applicable
agricultural land use category are multiplicativeodifiers that apply to edge-of-stream delivery pbN

the output side of the CBP modeling scheme, anaolnbe applied if the requirements for N or P €or
NM BMPs are met.

The overall BMP efficiencies for N and P nutriergamagement are derived from a combination of
application rate multipliers for the Core NutrieMtanagement BMPs (N or P) with their corresponding
Supplemental Nutrient Management BMP (N or P) tessiction multipliers. These multipliers are
stackable. The N Core NM BMP and P Core NM BMP eslglthe rate of nutrient application while the

N Supplemental NM BMPs and P Supplemental NM BMEBgeas the transport of applied nutrients. The
overall effectiveness values (one for N and on€jare calculated as the combined effect of chamgye
nutrient application rate and nutrient transportused by the implementation of Core and Supplemental
NM BMPs. Additional details are provided in Sect®8 of the report.

Pennsylvania DEP

Q1/Al (pg. 41): These sections should reflect theaf report text. Consider "Calibration of
spreader/applicator and/or application documentatlo We have concerns on our ability to report
calibration data but are more confident on mass/aresporting.

Response:The Panel’'s description of “spreader/applicatofibsation” has been modified in the report
to insert “preferably within one year of the apgton”. Operator documentation of previous
spreader/applicator calibrations can and shouldutéized as part of verification, thus not requigitthe
verifier to personally conduct or oversee the eqépt calibration within one year of the application
The Panel description also includes recognitiofistdndard calibration practices” for addressing
equipment calibration, which could include multipbzognized forms, e.g. small area calibrationldfie
scale calibration, etc. Large scale calibration evequire documentation of full capacities of the
application equipment, e.g. tons or gallons, a ¢stest application method, and the number of
spreader/tanker applications applied onto a knowreage.

Q6/A6 (pg. 45) regarding land use reporting to NENE We may have difficulty reporting to this level
of detail for most data sources.

ResponseThe Panel’'s recommendations for tracking, vertfimaand reporting through NEIEN are
based on the approved Phase 6 land uses. Theiti®sts have the opportunity to report BMP acreage
directly to specific land uses, or in a generaldarse description such as “Row Crops” depending on
their ability to track and report the implementatimformation.

Appendix B: Methods to Estimate Historic Implemdiata

General Comments

Jeff Sweeney

Most lines and sections in the report are repeaseieral times throughout. It gives the impressioin
a lot of filler to make it look long. | suggest noepeating lines and sections as in a solid prciiesal
report.
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ResponseThe Panel report has been modified based on padmmments where appropriate.

Delaware

Finally, as states’ programs evolve to this repartd more importantly, to science, some considenatio
for the legislative and administrative proceduraape needs to be given. For that reason, | sugges o
outcome of the report should be a dialog with setbout timelines to modify their NM programs in
order to adaptively manage necessary updates.

Similar comment from West Virginia

Most notably, because Nutrient Management Programasy drastically throughout the
jurisdictions, flexibility needs to be incorporateas to how each state achieves the core
elements and how these core elements are verifigllis will obviously be addressed
specifically in the states’ verification programddith this being said, it seems redundant how
much verification language is included throughouth¢ document, to the point that it detracts
from the Nutrient Management focus.

Also, due to new definitions and requirements W¥sgfginia would request that a three-year
ramp up period be implemented to allow all statesriake the necessary changes or
adjustments to their programs to ensure that thengstill receive full credit for Nutrient
Management Plans.

Similar comment from VA DEQ

Many aspects of the proposed changes in this repanie not been tracked or reported in the
past. Actual rates, placement, timing, PSNT, CSNPFindex use amongst other things are
currently not tracked. This is a significant changiat will require time to implement assuming
nothing changes based on comment and subsequenkgroup and WQGIT
meetings/approval. A ramp up period will be needed.

Similar comment from PA DEP

The Phase 6 Nutrient Management approach is consal#y different from the past and it
would be very useful to have a functional “phase{ieriod” to ensure that jurisdictions receive
full credit for nutrient management plans similaotthe “Tier 2” crediting, until additional
tracking mechanisms can be established to docummerglementation of individual Core and
Supplemental BMPs. The existing PA Chapter 83 NMogram could include some elements
of the NM Supplemental BMPs, however not all opeaats with a Chapter 83 NM Plan utilize
all of the Supplemental BMPs and PA’s program dasst have any collection mechanism for
each of these Supplemental NM BMPs.

Maryland Dept. of Agriculture

The new Supplemental Adjustment BMPs have not b&ecked or evaluated to the same
degree as the Core Nutrient Management practicesdification in the Nutrient Management
Program reporting requirements will be necessarygqaantify the extent of implementation in
Maryland. The Department therefore requests fledityi in reporting until new program
reporting requirements can be established. Furthgmisdictions should be given the
opportunity to estimate historical Supplemental BMplementation as it would be extremely
difficult to glean actual supporting data.

ResponseThe Panel recommendations have been modifiedlexta transitional period which may be
required for some partner programs. In addition, EBA is developing a supporting document for
partnership support which provides a process whgtbb jurisdictions can modify their existing
programs over time to address programmatic andslagjive actions.
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VA DEQ

It is not clear how this panel’'s recommendationsusge with the p5 AgNM panel recommendations
that produce various tiers of NM planning and beriefUnder the tier system NM on pasture and other
hay did produce a reduction. Did the phase 5 NM pagonsider science the phase 6 panel did not? Or
has there been new science since the p5 NM pangbrewas finalized? A cross walk from the phase 5
tier system to the proposed phase 6 panel recomrmatnwis is needed to fully understand the potential
impacts to the historical representation of AQNM phase 6 as earlier versions of phase 6 utilized th
tier system for the historical reporting.

Response:The Panel’'s recommendations were built upon thensific expertise of the panel members in
an academic approach to the BMP evaluation, andriltel ground work established by the Phase 5.3.2
Panel. Some but not all of the Phase 6 NM panelbeesralso served on the Phase 5.3.2 NM Panel. The
present Panel elected to address nutrient managepnaatices in a different approach than the Phase
5.3.2 panel, many times utilizing the same scientiformation evaluated by the previous panel. The
Panel report does address historical NM implemeaatator the model calibration period.

Appendix D: Approved Nutrient Management Expert&adneeting Minutes

Chesapeake Bay Foundation

Appendix D, the minutes from the Panel meetings wen included. We find this information

extremely useful as it provides insights to thealissions and deliberations of the Panel members and
can highlight areas where there was consensus aneba where there was more debate. We encourage
the CBP to include this information in draft repostof other expert panels.

ResponseThe Final Report of the Panel includes the fuletimey minutes of the NM Panel as per the
requirements of the partnership’s BMP Protocol.

Comments Submitted by:

U.S. EPA — Kelly Shenk and Jeff Sweeney

Jim Cropper, Northeast Pasture Consortium

Gene Yagow, Virginia Tech

Delaware Department of Agriculture (Delaware)

Virginia Department of Conservation & Recreatiorirjihia)
Virginia Department of Environmental Quality (VA QB

West Virginia Department of Agriculture (West Vinig)
Pennsylvania Department of Environmental Protedtitvh DEP)
Maryland Department of Agriculture

New York — Upper Susquehanna Coalition

Chesapeake Bay Commission

Chesapeake Bay Foundation

Environmental Integrity Project, Potomac Riverkedgetwork, Midshore Riverkeeper Conservancy,
Assateague Coastkeeper
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Appendix F: Conformity with WQGIT BMP Protocol

The BMP review protocol established by the Wateal@uGoal Implementation Team (WQGIT 2014)
outlines the expectations for the content of expartel reports. This appendix references the specif
sections within the report where the panel addk8®erequested protocol criteria.

1. Identity and expertise of panel membersSee Table lin Sectionl.

2. Practice name or title:
* Nitrogen (N) Core Nutrient Management BMP
* Phosphorus (P) Core Nutrient Management BMP
» Nitrogen (N) Rate Supplemental Nutrient ManagdrBémP
* Nitrogen (N) Placement Supplemental Nutrient Mggmaent BMP
* Nitrogen (N) Timing Supplemental Nutrient ManagetrBMP
» Phosphorus (P) Rate Supplemental Nutrient Managé¢mRMP
* Phosphorus (P) Placement Supplemental Nutriemddgament BMP
e Phosphorus (P) Timing Supplemental Nutrient Mamagnt BMP

3. Detailed definition of the practice:See Section 2 for detailed definitions of Core &ngdplemental
N and P Nutrient Management BMPs.

4. Recommended N, P and sediment effectiveness estigmiSee Table 12 (Core N Nutrient
Management Efficiency Values),

6. Tablel3(Core P Nutrient Management Efficiency Values),
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10.

11.

12.
13.

Table14 (N Supplemental Nutrient Management BMP Efficievialpes), and Table 15 (P
Supplemental Nutrient Management BMP Efficiency®s) in Section 3.1 for recommended TN and
TP reductions for use in the Phase 6.0 WatershedeMd he panel did not recommend a sediment
reduction rate for Nutrient Application Management.

Justification of selected effectiveness estimateSee Section 3.2 for justification of the effectdgsn
estimates.

List of references usedSee Section O for the full list of references.

Detailed discussion on how each reference was caitaied: See Sections 3.2 and 0 for details on
the review of available science.

Land uses to which BMP is appliedSee Table 12 (Core N Nutrient Management Efficiéfalyes)
in Section 3.1.1,

Table13 (Core P Nutrient Management Efficiency Values$éttion 3.1.2,
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Table14 (N Supplemental Nutrient Management BMP Efficievialpes) in Section 3.1.3, Table 15
(P Supplemental Nutrient Management BMP Efficievialpes) in Section 3.1.Error! Reference
source not found(Land Uses to Which the Nutrient Management PecastiApply) in Section 5.1 for
applicable agricultural land uses.

Load sources that the BMP will address and potentianteractions with other practices: See
Table 18(Land Uses to Which the Nutrient Management Prastigaply) in Section 5.1 for
applicable load sources.

Description of pre-BMP and post-BMP circumstances iad individual practice baseline:See
Sections 2, 0, and 5.2.

Conditions under which the BMP works, including comlitions where the BMP will not work, or
will be less effectiveSee Section 5.

a. Variations in BMP effectiveness across the waterstedue to climate, hydrogeomorphic
region, or other measureable factorsSee Sections 5.3 through 5.8.

Temporal performance of BMP including lag times betveen establishment and full functioning:
See Section 5.7.

Unit of measure: Acres or percentage of acres implementing practice.

Locations in Chesapeake Bay watershed where the prtice applies:All acres of the applicable
land uses in Table 18 (Section 5.1) in the Bay rshe=l.

Useful life of the BMP: Nutrient Application Management is intended to ggresented as an
annual practice, so for the purposes of this replootvever, the useful life of the practice is 1lryea

Cumulative or annual practice: Annual.

Description of how BMP will be tracked, reported, and verified: See Section 0 for a discussion of
how Nutrient Application Management should be teatknd reported to the Bay Program. More
details are also available in the Scenario Buildechnical Appendix (Appendix A).

Ancillary benefits, unintended consequencedhe Panel did not review Nutrient Application
Management for external environmental benefits. Héueel did not identify any unintended
consequences.

Timeline for a re-evaluation of the panel recommendtions: There is currently no specific plan to
re-evaluate Panel recommendations.

Outstanding issues that need to be resolved in tifigture and list of ongoing studies, if any:See
Section 2 for a discussion of data needs and Se0tfor additional discussion of data gaps and
future research needs.
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27. Documentation of dissenting opinion(s)While no dissenting opinions were expressed orrokEmh
significant notes related to recommendations weserded in Appendix B (Approved Nutrient
Management Expert Panel Meeting Minutes).

28. Operation and maintenance requirements and how negtt alters performance:The
requirements and performance are covered by the stagrams, which in their own way document
these elements.
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