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Thebest managemenpractices(BMPs)ncluded in this reference guidepresentpractices approved

by the Qiesapeake Bay Progrgmartnership to simulate estimated nitrogen, phosphoraossediment
loads.The practices included in this guide do not represent a comprehensive list of BMPs available for
use in the Watershed Model/Chesapeake Assessment Scenario Tool (CAST). BMPsstloat forange

of other pollution control or restoration objectives, in contrast to nutrient and sediment reductions, are
not included in this reference guide.

w»

Please note that BMPs are organize¢’ 1 2 wSFSNBy OS { KS
lump multiplepractices into a single reference sheet.

ia ol Aa&R 2y GKS

*Sheets marked TBA have not yet been written but will be available in future editions of this guide.
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IMPORTANTUpdates to the practices below were approved by the
Chesapeake Bay Program partiséip for inclusion in CAS2023 and
the following information included inthe Second Editiomf this
Reference Guide reflects these changes*. Incorporation of these
updates within CAST are contingent upon release of GAGZ.

*For a comprehensive list afpdates included irthe Second Editioof this
Reference Guide, please refer Appendix B

CAST2023 BMPReference Guidé&Jpdates

1 A-12: Forest Buffers and Grass Buffers
o Credit duration for Forest Buffers changed from 10 to 15 years.
1 A-13: Forest Buffers and Grass Buffers with Stream Exclusion Fencing
o Credit duration for Forest Buffers changed from 10 to 15 years.
1 A-18: Animal Mortality Management
1 A-21: Agricultural Ditch Management
0 Updates to crediting for existing practices.
o New practices added.
1 A-22: Tree Planting (Agricultural)
o Credit duration chaged from 10 to 15 years.
1 A-24: Nontidal Wetland Restoration, Creation, and Rehabilitation
o Creation and rehabilitation credits updated.
o Wetland enhancement removed.
1 D-5: Urban Stream Restoration
o Protocol 5 added.
o Default rate removed fonew reportingafter 6/30/2022.
o New and clarified qualifying conditions.
1 D-7: Urban Tree Planting
o Credit duration changed from 10 to 15 years.
1 D-8: Reducing Nutrients from Grey Infrastructure
o0 Nutrient Discovery Progracannot be reorted after 6/30/2021.
o Eight newGrey Infrastructure Discharge Elimination BMPs added.
1 N-7: Oyster Reef Restoration
1 N-8: Licensed Oyster Harvest
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Introduction

About theChesapeake Bay Program

The Chesapeake Bay Progré®BP)s a regional partnership that leads and directs Chesapeake Bay
restoration and protectionCBRpartners include federal and state agencies, local governments, non
profit organizations and academic institutions.

TheCBFhas a humber ofjoal teams, advisol®2 YYA G GSS& Yy R 62 NJ 3 NP dzLJa
coordinated effortgFigurel). The Water Quality Goal Implementation TeQWQGIT) works to

evaluate, focus and accelerate the implementation of practices, pobgidprograms that will restore
water quality in the Chesapeake Bay and its tributarffémse involved in the WQGIT and its numerous
workgroups are among the individls most deeply involved with implementation, tracking and
reporting ofbestmanagementractices (BMPs) to reduce nitrogen, phosphorus and sediment loads to
the Chesapeake Bay.

Citizens' Advisory Executive Council

Committee (CAC)

Principals' Staff Committee

Local Government
Advisory Committee
(LGAC) Management Board

Scientific Technical
Assessment and
Reporting (STAR)

Scientific and Technical Communications |
Advisory Committee |- Workgroups

(STAC) Workgroup

Implementation| |Implementation| |Implementation| |Implementation| (Implementation| |Implementation
Workgroups Workgroups Workgroups Workgroups Workgroups Workgroups

Figurel - Chesapeake Bay Program organizatiotalcure

About thisGuide

Across the watershedhere are countless individuals involved at some stage of the BMP
implementation, tracking and reporting processany of these individualsire responsible for a wide
range of tasks related to thejurisdiction, and Bayelated activities and BMPs may only be a small piece
of their work.As such, theynayrarely or never interact directly with the CBP groups depictdeigare

1 and this exacerbates the challenge of understanding the modeling tools and practices available to
reduce nutrient and sediment loads to the Bay

As of fall 2017, the CBP partnership has over 200 best management prachifes) @ailable for
nitrogen, phosphorusand/or sediment reduction credit in the Phase 6 Chesapeake Bay Watershed
Model (Watershed ModelSome of thes®MPs are reportable under a variety of management
strategiesallowing for more nuanced reporting andediting options providing partners with an array
of options to consider in their BMP implementation planning.
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Coordination, planning and implementation by state, regiaral local partners is strengthened when
all parties have a consistent understandofgCBPapproved BMPs that are eligible for nitrogen,
phosphorusand sediment reductiongHowever, basic key information about these BMIRd how they
fit within the Watershed Modet while publicly available onlineis scattered among lengthy reports,
appendicesand dense spreadsheefshis adds further confusion to already comptegcessegor
Phase Il WIP developmemto-year milestone development and annual BMP reporting.

There are examples of explanatory materials that are more accessitlliesewho want a clearer sense
of the basic elements of spdic CBPapproved BMPs, e.gChesapeake Stormwater Netwdidct sheets
Unfortunately, thiskind of accessiblmformation does not exisfor all sectors and all BMPs, particularly
BMPs reviewed and approved prior to 2012. Theref@®BRpartners expressed interest in the
development ofa guide with basic information for each CBpproved BMP summaezed in a brief and
consistentformat.

The main prpose of thiguideis to providesummarized profiles foeach CBRpproved BMPn the
Watershed ModelEach profile or reference sheat includes

General information about a BMP

How a BMPfunctions within the Watershed Modgel

WK Q& y SSRS RbeTepoNdd ibKaSnual pragres$ 8ubmissipasd

Links to additional information for readers who want more detailed information about the

practice.

1
1
1
1

Otheraspects of 8MPsuch as cost, potential ecosystem benefits or impacts, maintenance or funding
sources are not discussed in the reference sheets bedheagesary by region, state or local area.

The reference sheewre grouped according ttheir affiliated sourcesectorin the Watershed Model4
=agriculture,D = developed, N = natural, S = sépiome BMPssuch astream restorationmay
appear in multiple sectiong.he overall documeris organized to allow fothe addition of new BMPs, as
well as for revisions toxasting BMP# the Watershed Model

Understanding Best Management Practiaed thePhase &hesapeake
Bay Watershed Model

The focus of thiguideis how BMPs fit within the overadlatershedmodel frameworkThis overview
offerscontext needed to undestand technical elements in each BMP reference shiwet.description

of how BMPs arsimulated intendsa be almost comprehensive when it comes to important concepts,
but it does not explain certain details covered in the Watershed Mddeumentation Readers
interested indetailed technicaldocumengtion should consult thenlineresourcesn Tablel,

particularly the Phase 6 ModebBumentation and Chesapeake Assessment Scenario Tool (CAST)

Tablel - List of onlindools andresources for additional information or detailed documentation

Resource Brief description of what the resource URL

includes
Phase 6 Complete documentation and appendices  http://cast.chesapeakebay.net.
Watershed Model about the Phase 6 Chesapeake Bay Waters Documentation/ModelDocume
documentation Model. ntation
Chesapeake This online tootan be used for planning http://cast.chesapeakebay.net
Assessment purposes. Users can create and evaluate
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https://www.epa.gov/chesapeake-bay-tmdl/ensuring-results-chesapeake-bay
http://chesapeakestormwater.net/bay-stormwater/fact-sheets/
http://cast.chesapeakebay.net/Documentation/ModelDocumentation
http://cast.chesapeakebay.net/Documentation/ModelDocumentation
http://cast.chesapeakebay.net/Documentation/ModelDocumentation
http://cast.chesapeakebay.net/

Scenario scenarios of various BMPs to estimate loads

Assessment Tool and load reductions for a geograpliirea of

(CAST) interest. The CAST website afgovides
extensive documentatiofor usersand is

updatedperiodically

BMP expert mnel BMP expert panel reports approved since

http://www.chesapeakebay.ne

reports HaMH FNB LRAGSR | & da tgroups/group/bmp_expert p

/| KS&FLSH1S . @
QELISNI tIySftaé

t NB 3N anels

3 N2 dzL

23S 0KSMblicaforsE NJ &y | &
individual reports are provided in the
corresponding BMP reference sheet.

Simpson and This reportwas developed bfom Simpson
(Weammer{) Lane and Saral{Wweammer) Laneof the Mid-
(2009) Atlantic Water Program. The report and

http://archive.chesapeakebay.

net/pubs/BMP ASSESSMENT

processserved as a model for the current BV
Protocol and expert panel process. Many
current BMP definitions and effectiveness

values are included ithis report

What is the Watershed Model?

REPORT.pdf

TheCBPand its partners have wéed together since the 1980s to improve computer modeling tools
that simulate the Chesapeake Bay and its 64 &fitare milevatershed.Thewatershedhas a laneto-
water ratio of 17 to 1, higher than any estuary in North America, which illustrates that wagdity in
the Bay itself is greatly influenced by actions on the land and the condition of its watershed. The CBP
uses theWatershed Model to understand and simulate changes in loads of nitrogen, phospaondus
sediment tothe Chesapeake Bay due to negement actions implemented in the watershed.

ThePhase 6Vatershed Mdelrepresensii K S |

0S40 AGSNIGAZ2Y AY

G§KS LJ

modeling tools used to track progress toward water quality goals. Since the release of the Chesapeake
Bay Total Maximum Daily LoaBiay TMDL)n 201G which establishedutrient and sedimentargets
for eachBay jurisdiction the Watershed Model has been instrumental in evaluating progi@sard

pollution reduction targets'

Watershed Implementation Plans (WIPs) are plans for how the Bay jurisdictions, in partnership with

federal and local governments, will achieve the Bay TMDL allocations and planning targets. Phase | WIPs
were developed in 2010 to inform tHgayTMDL allocabns. Phase Il WIPs were developed in 2012 to

meet nitrogen, phosphorus and sediment planning targets based on updated information in the Phase
5.3.2 Watershed ModePRhase Il WIRsere developed in 2012019 using the PhageWatershed

Model.

IC2NJ Y2NB AYyF2N¥IGAZ2Yy 2y (KS

2 §SNAKSR

a2RStQa dzal Ay

iKS

the modeling of the inputs, Section 5 for the modeling of the physical setting, and Section 6 for the specifics on hosvehey w
used to set the TMDL. Available online attps://www.epa.gov/chesapeakéaytmdl/chesapeakebaytmdl-document
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http://www.chesapeakebay.net/groups/group/bmp_expert_panels
http://www.chesapeakebay.net/groups/group/bmp_expert_panels
http://www.chesapeakebay.net/groups/group/bmp_expert_panels
http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT_REPORT.pdf
http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT_REPORT.pdf
http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT_REPORT.pdf
https://www.epa.gov/chesapeake-bay-tmdl/chesapeake-bay-tmdl-document

What does lhe Phase 8NVatershed Model do?

The Watershed Model has been designed through extensivesterngcollaboration by the CBP
LI NIHYSNEKALID ¢KS KAAG2NER 2F GKS LI NIYSNERKALIQa STF
Watershed Model are described in Sectil of the Watershed Modelocumentation

A primaryuse of theWatershed Models to predict changes in loagateringthe Chesapeake Balue
to management actions the watershedThe model simulates loads from a range of source segtor
including agricultureywastewater,developed and natural area$o do this, the model uses a large
amount ofdata to simulate the application, fate and tramspof nitrogen, phosphoruand sediment in

their journey from the field, lawn or forest to the stream, river and ultimately to the Chesapeake Bay
(Figure2).

The Phase 6 Watershed Model at a glance

A simplifiedconceptualunderstanding of the overall model structure makes it is easier to understand

how BMPs function within the moddtigure2 shows the basistructure of thewatershedmodel The

processes represented correspond to sepam@domainsthat exist across the landscape of the watershed

Fa LRftdzilyda Y20S FNBY | FASER (2 adNBLYZI aAGNBIY

t KFaS ¢ az2RSf

| SN 3S [ 2R b |
F
[FYR 'aS | ONBa

F w

o at a

e c’l Fv ’ ’
LA [FYR (2 21 3G§%$NJ
F
{GNBFY 5SSt AQASNE

F

WA PSNI 585t A QD

Figure2 - Phase 6 Watershed Model Structulfethe model is considered as a single equation, eachatiepeis a
coefficient determined using the available information.
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http://cast.chesapeakebay.net/Documentation/ModelDocumentation

Average Loadare loads per acre for each land use averagedsscro
the entire Chesapeake Bay watershed. Average loads are not true
edgeof-field loads, but average for what would reach a small stream.

Inputs are the applications to the landscape of nutrients from
atmospheriadeposition, fertilizer, manure and biosolid3elta inputs
are the difference between the inputs to the land use in the local
area and the Chesapeake Baigde average input.

Sensitivitiesare the Chesapeake Bayde average change in export
load to astream for each unit chander aninput load.

Export loadsarethe net loads of nitrogen, phosphorus and sediment
for a land use once the average loads, inputs and sensitivities are
factored in.

The top line irFigure2 therefore represents the loads exported from
a land use to a stream in a lardgment taking into account local
applications, but not local watershed conditions. Those loads are
then multiplied by the area of the land use in the segmdrarn(d Use
Acreg; the effect of locaBMPs which act to decrease the loagdsnd
localLand to Waterfactors.

Land to Waterfactors account for spatial differences in loads due to
physical watershed chartagistics such ashe available water

capacityof soiland groundwater rechargd.and to Water factors do

not add or subtract to the loads over the Chesapeake Bay watershed,
but instead add spatial variance for nutrient transmission.

The application of the above factors results in an estimate of loads
delivered to a stream or wateduly in a lanetiver segment.

Next, Streamto Riverfactors are applied to account for nutrient and
sediment processes in streams with average flow less tharcabie
feet per secondThesdactors allow for reduction (i.e., attenuation)
of nutrient delivery in the small, normodeled streams as the loads
move to the boundary of the larger modeled river reaches.

Similar to Stream to Rivabove River Deliveryfactors account for
nutrient attenuation processes in the larger, modeled rivers as loads nwothetestuary.

Direct Loadsare loads that do not come from the land surface or subsurface. Point sof@.ces
wastewater treatment plantsand livestocknanuredepositiondirectly into the streamfall underthis
category Direct loads may enter the caeptual model either beforer after application of Stream or
River Delivery Factardepending on their physical locatiofigure2 is simplifiecto only show the direct
loads preceding Stream Delivery

Foranincrease understanding of the individuahodelingfactorssee thePhase 6 Watershed Model
documentation
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http://cast.chesapeakebay.net/Documentation/ModelDocumentation

How to use thd8MPQuick Referenc8heets
91 OK . at NBTFTSNBYyOS akKSSi Aa O2YLINRASRyS8# SyYS¥RYOHE
about the practice as currently defined and understood by the @Btership. This section outlines
each element listed in the BMP reference sheets and provides a tatefreent of what information is
provided by that element.

Practice Description

This is a brief narrative description of the practice(s). It is noGB®approved definition for modeling
and reporting purposes.

CBP Definition(s)

These are thenost recentBMP definitionsadopted by the CBP partnership for purposes of tracking
progress toward nutrient and sediment goals under the TMEalme reference skeds have more than
one BMP definition in cases where thesenore than one category. Sometimesthin a specific BMP or
BMP category (e.g., seedA Cover Crops Traditional) there are numerous variations of specific
practices that fall within the defitions. The reference sheets may provide the definitions thieo terms
that are not BMP#0 help further understanding-or example, 8: Conservation Tillage provides a
RSTAYAGAZ2Y 27T dobep/gdiSkiawkedef tohseriatioh fillags Bik.

Watershed Model BMP Nam€urrent CBP definition of the practifar related term)as
determined by the most recent BMP expert panel or partnership decision.

The general format is better understood with an example (frof$t &onservation Tillage):

Caventional TillageAny tillage routine thatloes not achievd5 percent crop residue coverage
immediately after planting is considered conventional tillage and does not qasldyBMP

Low Residue Tillagé: conservation tillage routathat involves the planting, growing and
harvesting of crops with minimal disturbance to the soil in an effort to maintain 15 to 29 percent
crop residue coverage immediately after planting each crop.

Conservation TillagéAconservation tillage routine that involves the planting, growing and
harvesting of crops with minimal disturbance to the soil in an effort to maintain 30 to 59 percent
crop residue coverage immediately after planting each crop.

High Residue, Minimum Sbilsturbance TillageA conservation tillage routine that involves the
planting, growing and harvesting of crops with minimal disturbance to the soil in an effort to
maintain at least 60 percent crop residue coverage immediately after planting each crop.

Specifications or Key Qualifying Conditions

Qualifying conditions are parametemgcessaryo meet the definition or intent of the BMRVhen a

BMP expert panel defines a practice and its ability to reduce nutrients and sediment, those expected
reductions asume that the practice functions or performs as intended. This means the practice must
meet criteria or qualifying conditions recommended by the panel as a part of the practice definition, if
any.For example, a 15 to 29 percent residue coverage is afgaglicondition for the Low Residue
Tillage BMRIlescribed in AB: Conservation Tillage.

For each reference sheethis brief paragraphnotes key qualifying conditions described by BMP panels
but is not a comprehensive list of what may be described irfuldBMP panel report, existing state
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practice standards or othesources ofeference Ultimately, the jurisdictions determine their own
expectations, standards and specifications for BMPs that are implemented to meet their TMDL goals
For example, eachtate has its own Stormwater BMP Manual that explains specific engineering
standards and specifications for stormwater practices.

Nitrogen, Phosphorus and Sediment Reductions

A summary of the nutrient and sediment reductions attributed to the BMP in theeWhed Model is
provided here, in narrative or tabular format, or both.

Applicable Land Use Types (or other load sources) Treated by the BMP

Every BMP is applied to specific land uses or attributed to another load source in the Watershed Model.
This elemat notes which land uses or other sources the practice can treat.

Brief Description of BMP Simulation in the Model

This provides a brief narrative description of what BMP type the given practice is simulated as in the
Watershed Model (e.g., effectivenesalwe, land use change, etdJore information about BMPs and
the varioustypes of BMPs simulated in the Watershed Model is available in AppAndix

I Can this practice be combined with other BMPis& answer to this question specifies whether
ornottheBMPA & O2y d3ARSNBR GadlOlroftSdpe ' adlO1lrofS
use or load source as other BMPs in the Watershed Madgich means it is not mutually
exclusive of other practices and can therefore overlap with other practices oothat
practices can subsequently apigsee Appendix A for more informatian)

Key Elements for State BMP Reporting throuiiie National Environmental Information Exchange
Network (NEIENI

Each reference sheet summarizes the specific information needesptwrtrthe practice through NEIEN.

This is intended to help jurisdictional partners that manage data for eventual submission to NEIEN. This
same information about NEIEN reporting elements is found in the Technical Appendix of recent BMP
panel reports.

1 BMP NameThe specific BMPs available in NEIEN are listed kieney BMPs are split in NEN
according to the various animal types, land sources or hydrogeomorphic regions to which they
can be applied. This sometimes makes it impossible to list everyivara the BMP available
in NEIEN, but the most common or default practices will be listed as those are the most useful to
the average reader.

1 Measurement nameEach BMP is associated with certain units of measurement that should be
reported (i.e., acredeet, pounds, tons, number of animals, number of animal units, etc.). The
units needed for the given BMP are listed here.

1 Load Sourcd.oadsourceson which the BMP can be reported, if applicaldet applicable for
animal BMPs.

9 Geographic locatiorScals at which the BMP can be reported, elyydrologic unit codeHUQG,
county, etc.

9 Date of implementationDate associated with installation or observation of the BMP.

Synonymous BMP names for Watershed Model, NEIEN and other sources
Each reference sheet includasable that compares synonymous BMP names used by the CBP for the

Watershed Model, in NEIEN and from other common sources such as NRCS Conservation Practice
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Standardsilt is important to remember that effinitions of nonpointsource BMP# the reference sheets

are used by the CBP trackprogress toward water quality goals under the TMDL. The terminology and
definitions used for this purpose are described by expert panels and agreed to by the CBP so that the

LJ- NIi y S Niifoaslal@ aonsit8rF across the jurisdictions for BMP tracking and reporting.

However, there are often programs at a national, regional, state or local level that use similar

terminology in slightly different contexts or with subtle differences in defins. It is not possible to

clarify every possibleerm or name used for practices in various contexts, but the table should provide

FG t€tSrad a2ysS Ot FNARGe FT2NINBFRSNBR FGdGdSYLWGAYy3a (2 dz
to terminology or arNRCS Conservation Practice Code they are more familiarSeghexample in Table

2.

Table2 ¢ Example Table &ynonymous BMP names for Watershed Model, NEIEN and other sdodéted from Reference
Sheet A3: Conservation Tage for this example.

Low Residue Tillage Reduced Tillage Residue and Tillage Manageme
No-Till (NRCS 329)*
Conservation Tillage Conservation Tillage Residue and Tillage Manageme
Mulch Tillage No-Till (NRCS 329)*
No Tillage Residue and Tillage Manageme
Ridge Tillage Reduced Till (NRCS 345)*
High Residue, Minimum Soil High Residue Tillage Residue and Tillage Manageme
Disturbance Tillage Management No-Till (NRCS 329)*

*Sometimes a practice that is cesthared and implemented using a NRCS Conservation Practice Standard meets the BMP

definition and conditions of the CBP. However, there are cases when a NRCS ConBeactiterCodean potentially meet

the CBP definition but does not automatically fulfill the definition. In this example, NRCS 329 (Residue and Tillage Manageme

No Till) can potentially meet any of the three BMP definitions used by the CBP, buistfietion needs to verify how many

acres meet which definition, if any. Similarly, NRCS 345 (Residue and Tillage Management, Reduced Till) does not putomaticall

Fdzf FAEE GKS /.t Qad RSTAYAGAZY 27F [ 2y a SauEsiméet Refdefiniton. f 1 3S T o6 dzii K

Additional Information

This section provides links to more detailed information relevant to the practice, such kaabeBMP
expert panel reportfact sheetswebpages or other resources. Tinember of links provided on a given
reference sheet may vary based on suggestions from workgroups, space limitations and ttegriong
usefulness of the information.

Version and History Statement

The CBP has a long history of evaluating the effectivesfeB§Ps to reduce nitrogen, phosphorus and
sediment loads. The partnershipayrevisitexisting BMPs and also evaluates new, innovative BMPs
when new science and research is available to determine what reductions are scientifically reasonable
and defensil®. A statement at the end of each reference sheet will inform the reader when the BMP
was most recently evaluated and approved by the partnership, followed by a short statement that all
BMP definitions and effectiveness estimates are subject to potentiatd reviews in accordance with

the BMP Protocol (se&ppendix A

This info sheet was first published smgust 10, 201&nd reflects the BMP definitions and
reductions approved by the WQGIT in MONTH YEAR.
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All BMP effectiveness estimates are subjegbdtential future reviews according to the
availability of new scientific information and CBP partnership needs, as definedbiviRe
Review Protocol
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http://www.chesapeakebay.net/publications/title/bmp_review_protocol
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

Chesapeake Assessment Scenario Tool (CAST)
http://cast.chesapeakebay.net/

& CAST- Home Page x

(2 C @ Not secure | castchesapeakebay.net

L 4 Chesapeake Assessment Scenario Tool

HOME PUBLIC REPORTS HOW TO ABOUT CONTACTUS

Logging in to CAST allows users to rapidly develop scenarios for
varying best management practices to streamline environmentz
the most cost-effective practices to reduce pollutant

tog In To Get'Starfed =

F wortt'
eorasitogin

ADDITIONAL RESOURCES

quently req| data and i iated with water quality monitoring and modeling.

MODEL DOCUMENTATION TRANSITION TO PHASE 6 SOURCE DATA

Find additional information about the Phase Get answers to your questions about the Downioad data tables including information
& model, its documentation and links to transition to the new Chesapeake Bay on load sources and agencies, BMPs,
model review webinars and files. Partnership's Phase 6 Modeling tools. animals, geographic references and delivery
factors.

CALIBRATION INPUTS BMPs, MODELS & GEOGRAPHY TMDL TRACKING

Find graphs and maps of inputs to the Phase View additional information on BMPs, CBP Information on how to submit progress data
6 Watershed Model Calibration for all Partnership Models, Shapefiles and via NEIEN and view Implemenation data on
versions. Geographical Information. mesting the Chesapeake Bay TMDL.

What is CAST?

The Chesapeake Assessment Scenario Tool (CAST) ibasedmitrogen, phosphorus and sediment
load estimator tool that streamlines environmental plannitigs identical to the Watershed Model.

Users specify a geographical area and then select BM&spty on that areaCASHuilds thedza S NI &
scenarios or sets of planned or implemented BMPand provides estimates of nitrogen, phosphorus

and sediment load reductions. The estimated cost of a scenario is also provided so that users may selec
the most cos-effective practices to reduce pollutant loads.

Would CAShelp me?

Local jurisdictions and statasse CASiDr their WIPs, tweyearmilestones and even local TMDLs. Any

user may see the source of the data that was used in developing the TMDL andiite & Y2 ad N
annual progress scenarimilestone and WIP. This allows involvement of the counties and other local
planners in the Bay TMDL.

How do | sign up and learn to use it?

CAST is easily accessible andinhttp://cast.chesapeakebay.netit is free toregister and create an
accountto create and run scenarios, and users gaw model documentation, download public loads

or BMP reports or source datgithout an accountArchived training webinars and other instructive
materials are available on the website to teach new users how to use the tool. Learn more about CAST
here: http://cast.chesapeakebay.net/about

16
Table of Contents



http://cast.chesapeakebay.net/
http://cast.chesapeakebay.net/
http://cast.chesapeakebay.net/about
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The National Environmental Information Exchange Network

The National Environmental Information Exchange Network (NEIEN) is destatal datasharing

partnership by which environmental information can be shared, integrated, analyzed and reported

without having to take possession of the data. Within the CBP, NEIEN is an intethstandards

based tool for securely exchanging Rpoint source BMP information between jurisdictional partners

FYR 9t! GKNRdAK | aedadsSy 2F ay2RSa¢ GKIFIG 0O02YYdzyA O

A designated agency within eaghisdiction handles BMP submissions into NEIEN, including annual
submissions to track progss toward TMDL targetdny implementation within a jurisdiction should be
submitted to the state NEIEN lead. This includes federal or other partners whose implementation may
not be directly tracked through state funding or other tracking progra@uswhie only a small number

of individuals directly interact with NEIEN, it helps to understand its role in receiving and validathg BM
data to then translate the data for use and processing in the Watershed Medek{ Reference source n

ot found.).

BMP data from the jurisdictions is submitted to NEIEN in the form of an XML file which allows multiple

data elements to be associated with each BMP recordsélelements depend on the BMP, but can

include: implementation date, maintenance date, inspectitate, reporting agency, funding source,

geographic coordinates, etc. This detailed BMP information is pinecessednto the Watershed Model

based on rulesleveloped in consultation with the state and documented in the appropriate
2dzZNAARAOUGAZ2YQa vdzZ fAlGe ! 3ad2NY yOS t Nr2SOG tfly d¢v!

Jurisdiction nodes Ve N
< Requestdata || Chesapeake
(" Delaware ) ([ Maryland A Node
Node Node | Response > (EPAICBPO)
 (ONREC) ] | (MDE) ) : :
" New York ) (Pennsylvania\ XML |
Node Node File Validate against
schema
9 (DEC) )L (DEP) y
(" Virginia A (Westvirginia\ I
Node Node .
(DEQ) (DEP) Migrate data to
\_ VAN J Watershed
District of Columbia Model
Node
(DOEE)

Process BMPs
in Watershed
Model

|

Figure3 - lllustration of National Environmental Information Exchangewdek (NEIEN) process
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Appendix A Understanding Best Management Practices in the Phase 6
Watershed Model

This section is primarily adapted fraBection 6 of the Phase 6 Watershed Model Documentatiess
technical detail is provided here than the Watershed Modeluentation, so what follows should be
considered an abridged version for the reader and shouldoeatited in lieu of the Watershed Model
Documentation for any purpose.

1. What is the process for adding new BMPs or modifying existing BMPs in the
modeling twls?

The BMPs available for creditannual progress rurare approved by the partnership according to the

/.t Qa tNR(G202f F2NJ GKS 5S@St2LISyiz wSOASE> | yR
Nutrient and Sediment Controls in the ChesapeBkg Watershed Modeh{ore commonly calle@MP

Protocolg 2015 versioh Since the definitions andilues used for both loading armdfectiveness

estimates have important implications for the CBP and various partners, it is critical that such estimates
be developed in a process that is consistent, transparent and scientifically defensible. To thigend, t
Water Quality Goal Implementation TealtWQGI) established the BMP Protocol and has amended it

over time.

WATER QUALITY
GOAL TEAM

BMP
PRIORITY SECTOR WORKGROUP
LIST

PERIODIC
REVIEW

EXPERT T, MODELING
PANEL WORKGROUP TOooLS
CONVENES REVIEW

WATERSHED
TECHNICAL
WORKGROUP
REVIEW WATER QUALITY
EXPERT PANEL GOAL TEAM
DEVELOPS
REPORT
OTHER
RELEVANT
CBP GROUPS
REVIEW

Figure4 - Diagram of the CBP process for BMP expert panels and WQGIT to add/modify BMPs
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https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F6%20BMPs.pdf
https://www.chesapeakebay.net/channel_files/22798/cbp_bmp_expert_panel_protocol_wqgit_approved_7.13.15.pdf
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Figured illustrates theprocess for BMP expert panelad the WQGITotadd/modify BMPsEaclexpert

panel consists of six or more scientific and technical experts whose relevant research or field experience

allow them to deliberate available science and deliver a report detailing their recommendations. Most

BMPs approved jor to when the BMP Protocol was first adopted in 2010 were reviewed as a part of

theMid-! G vGAO 21 GSNJ t NP I NI(Simpé&n anciWeammierii 2000 whisly i NI LJ2 NI
followed a similar process for convening experts and reaching sclss®d recommendations based

on consensusAll BMP Expert Panel reports can be folnade.

2. What types of BMPs does the Watershed Model simulate?

The Watershed Model simulat&MVPsin a number of ways. The categories below describe how the
effectiveness of the six common types of BMR=alsulated although some exceptions to these
categories exist. The fiMlodel Documentatiorand CAST user documentati@xplain those exceptions.

2.1 Efficiency values

This is the most common type of BMP. An efficiency valtieipercentage of a pollutantiat is
removed when the BMP is applied. For examgig,extendeddetention ponds remove 20 percent of
the nitrogen that would have been delivered without tkdetention ponds.Thepassthrough value for
the BMP is 100 percent minus the efficiency valughls case, the pasthrough value fodry extended
detention ponds is 80 percentor some BMPsfficiency values can vary acratifferent
hydrogeomorphic regiosand load sourcg(for example, cover crops would have varying effects
depending on the typ of land where they are planted)

2.2Load source change

Load source change pitazesshift a previoudoad source to aewload source. For example, tree

planting carshiftan acre of pasture to an acre of forest. By changicrgagefrom a highedoading lad

source to a lowetoading one (from pasture to forest), nutrients are automatically reduced on that acre

of land. Each additional unit of load source change typically results in a lower load for a given geographic
area. However, too much land conversicould potentially result in higher loads if the conversion

results in other inputs, such as manure, beappliedto an increasingly small number of acrésull list

of load sources and their definitions is available on the CAST websiteC(S&é&:source datoad

source definitions worksheet).

2.3Load source change with efficiency values

Some BMPs work as both a load source change and an efficieng\sibtPthe land conversion also
reduces the amount of nutrients delivered from upland acteshese cases, the load source change is
calculated firstAnefficiency ighen applied to a certain number of upland acres to account for the full
benefits of the practice. Load source change BMPs that also have an efficiencyndligeegrass

buffers, grass buffestreamside with exclusion fencing, forest buffers, forest bufieeamside with
exclusion fencing, wetland creation and wetland restoration.
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Figure 5 illustrates an example of a forest buffer applied to agricu@tuand. If an agricultural forest
buffer is applied to 10 acres of
land, those 10 acres are
converted to forest landa
load source changeHowever,
forest buffers also help trap
pollutants running off of
surrounding land, so efficiency |Pre-BMP:
valuesapplyto some of those Agricultural I_and =100 acres
Forest land = 60 acres
uplandacres. For forest
buffers, four times the
number ofacres converted (4
x 10 = 40 acregjualify foran
efficiency nitrogerpollution
reduction from the forest
buffer BMP There would also

be an efficiencyeduction BMP on 10 acres,
applied to two timeshe eﬁe:;tl\é(atne:fl\(;alue
number of acres converte® Post-BMP: 2pfolzcrgs

x 10 = 20 acres) for both Agricultural land = 90 acres

phosphorous and sedimernif. Forest land = 70 acres

this forest buffer was instead
located on urban land, the
upland acres receiving the
efficiency are a one to one
ratio with the acres converted
(instead of 4:1 for nitvgen Figure 5 - Load source change wigffectivenesexample
and 2:1 for phosphorus and

sediment).

2.4 Loadsourceinput reductionpractices

Some BMPs directly reduce the amount of nutrients applied to each acre of land. For exémple,
jurisdiction indicated that manure was transported out of a coutitg, total application of manure to a
load sourcewithin that county/jurisdictioncould bereduced The reducednput applicatiorrate is taken
into accountbeforeapplying efficiency BMPs or load reduction practices.

2.5Load reduction BMPs

Load reduction BMPare modeled as a simple removal of pounds of nitrogen, phosphorus and/or
sediment from the edge dad stream, river or tide load. For every ufé.g., feetof BMP submitted, a
certainamount of nitrogen, phosphorus or sediment is removed. In some ctsesubmitted unit is

the pounds of nitrogen, phosphorus and/or sediment removed. Load reduction BMPs include algal flow
way, oyster aquaculture, stream restoration, shoreline management, dirt and gravel roads and storm
drain cleaning.

2.6 Animal BMPs
AnimalBMPs are applied to animal manure for specific animal typles.fate of manure nutrients
depends on natural processes and management acti®ose animal BMRg.g., feeding management
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BMPsYirectlyreduce the concentration of nitrogen or phosphomer ton of manure. Other animal
BMPs relocate the manure from one load source to angtf@mrexample animalwastemanagement
systems(AWMSYeduce the amount of nitrogen deposited on the feeding space load source and
increase the amount of nitrogen availalite field application or transport-igure Grovides a simple
schematic of how manure nutrients are accountedifothe Watershed Mdel.

Manure Nutrients

J (

Ammonia Feeding

. Management A i i Man! Direct
Reduction mmonia Feeding ure irec
Atmosphere System BMPs Reduction A;NM“"LS Management Deposit
(Ammonia <« BwP Manure System BMP BMPs (Pasture Land Use)

Volatilized) AWMS Transport

BMP

+ + + +
Stored Manure Manure Storage Loss
(For Field Application) (Feedspace Land Use)

Field Application

(Manure Eligible
Land Uses)*

Figure6 - Impact of Animal BMPs on agricultural nutrient load sourc&$e fate of manure nutrients depends on bo
natural processes and management actiofysimal BMPs will notlaminate nutrients, but rather, shift them somewhe
else. Greesubtraction symbalA Yy RA OF S G KFd GKS NBOSAQGAYy3 21 R &2dz
decrease in total nitrogen and/or phosphorus. Reddition symbolsndicate that the receiving load source will have :
increase in total nitrogen and/or phosphordghe impact of animal BMPs on agricultural nutrient loads in the Wate
Model is complex and dependent on several factors. Changes in manure management can result

*Load Source Change BMPs may reduce available acres for manure application.

The inpact of animal BMPs on agricultural nutrient loads in the Watershed Model is complex and
dependent on several factors. Changes in manure management can result in unanticipated changes in
modeled loads. For example, when manure storage is improved to redaenere loss (via animal waste
management BMPs), more manure is available to spread on crops. In terms of the Watershed Model this
means that the nutrient load on feeding space acres will be smaller, while the manure nutrients

available to be applied ona@p land will be greater. In situations where crop application goals are

satisfied by available manure, the model assumes any excess manure will be spread on crop and pasture
land to maintain the total manure mass balance.

Changes in land use can impactesd manure is applied.éluction of agricultural landseacreswill
reduceavailableacresfor manure application. Development of rural areas éwabl source change BMPs
(e.g.,grass and forest buffersgricultural landetirement) reduce the acres of tal available to receive
manure.The manureapplication rateper acremay increase because of the reduction of acuere the
manure can be applied

21
Table of Contents



2.7 Exceptions

There aresomeBMPs that do not fit among the previous six categoresong these exceptionsathe
two Stormwater Performance Standard BMRsff reduction andstormwater treatment). The
efficiency of each project or group of projects is determined byrtlimberof impervious acres and the
total volume of water treatedRegression equatiordescribing these relationships were developed by
the Stormwater Performance Standards Expert Panel. All the BMP type exceptions are discussed in
Section 6.6 of the Watershed Model Documentatiorcluding other notable cases such as@gtural
Nutrient Management Core

3. How is the effectiveness of BMPs calculated in the Watershed Model?

Just as each acre of land on the landscape may be impacted by multiple practices which reduce nutrient
runoff, each acre in the BMP calculations camehenultiple practices applied to it, contributing to what
Ad NBEFSNNERKNRdAAR Tl abirm®M®m Ay GKS 21 6SNAKSR a2RSt

BMPs that cannot physically occupy the same acre =t
land ¢ two separate types of cover crop, for example
¢ are known as mutually exclusive BMPs. All other

BMPs in the Watershed Model are assumed to be Cover Crop ‘A’ covel:'et;lroc;:i 'B'
iotri ; 12% reduction 12% reduction
randomly distributed in an area so that the e sl
probability of overlapping BMPs increases as the | = g% reduction on total | = 6% reduction on total
implementation level of each BMP increases. 100 acres 100 acres

Mutually exclusive BMPs can be thought of as
additive since their efficiencies are added together.
For example if 50 acres of a :86re load source 1 Net reduction from these two mutually exclusive

! [ = 1 1
have cover crop A and 50 acres have cover crop B l*:_- o -Bt-rpt-_s- _|1_29§ gql_qof_?_c_rgs_ el ‘)

. . igure/ ¢ Rypothetcal exampie or two mutually exclusr

and both BMPs result in a 12 percent re(_iuctlon ON' B\Ps with the same efficiency 400 acres
covered acres, then cover crop A effectsgercent
redudion over the entire 100 acres as does cover crop B. The individual percentages can be added to

arrive at a 12 percent total reduction for the load source. This is illustratEdyirre?.

Alternatively, consider overlapping BMPs on
a 100acre load source with 10Qcees of

cover crop A at 12 percent reduction and 100
acres of a nutrient input reduction BMP with
an eight percent reduction, as shown in
Figure8. The reductions are not additive
since 'they apply to thg same areas. The first Cover Crop A’ = 12% efficiency

BMP is applied, 're.ducmg the load to 88 Nutrient input reduction BMP = 8% efficiency
percent of the original load. The second BMR both are applied to 100 acres

causesan 8 percent reduction from that The net reduction from the two BMPs on the same
reduced load (i.e., an eight percent reductionjs LU e CERER BOEN | MOER R ) B BEE N -3 ) o K1 2
to 88 peacent of original load). Thyuthe or 19.04%

overall reduction is 19.04 percent (1.Q0
([1.00¢ 0.08] x [1.0@Q; 0.12])). BMPs that can

be applied to the same acre are called Figure8 ¢ Hypothetical example of two overlapping BMPs with
overlapping omultiplicative. different individual efficiencies on same 100 acres

100 total acres with
100 acres of Cover Crop ‘A’ (red)
AND
100 acres of a nutrient input reduction BMP (blue)
(red + blue = purple)
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When the Watershed Model generates the toédficiency of all BMP4t first accounts for any load
source change BMPs and then calculates the total efficiency of all BMPs for a single load source. The
aggregate efficiency of sets of mutuadlxclusive BM®are calculated, and then overlapping BMPs a
combined with the previoustgalculated efficiencies. A pagwough factor for the cumulative sets of
BMPs is calculated within the load source, laivér segment and agency for nitrogen, phosphorus and
sediment(see section 4.1 for a description obd sources, landver segments and agencieSection

of the Watershed ModdDocumentation describes the equations and steps to calculate-fressigh
factors in more detail. Fdhe purposes of this guidet helps to understand that every BMP appliteda
specific area contributes to the total paggough factor for that areaMutually-exclusive sets of BMPs
and overlapping BMRsontribute to that net passhrough factor in different was: The Watershed

Model and tooldike CAST do all the math, biiis easier to understand the results after learning the
underlyingconcepts.

4. How are BMPs applied and distributed?

The application and distribution of BMPs can become complicated at a technical level, but is simpler to
understand at a conceptual levélor those involved in annual BMP reporting and WIP development, it
helps to understand these concepts, summarized below and described in more detail in Section 6.5 of
the Watershed Model documentation:

1 BMP distribution
1 Load source groups
1 Maximum implementtion values

4.1 BMP distribution

BMPs are always applied in the Watershed Model at the smallest spatial scale: a single load source in a
single laneriver segment for an agency.

Load sourcemcludedifferent types of land usacres(e.g., pasturg as well a direct loadshat are not
associated with an area of larid.g., direct manure deposition by cattle in a stream).

Land segments are portions of counties. River segments are uninterrupted lengths of a waterway and its
adjacent area. The intersection ofamd segment and river segment isaad-river segmentoften
NEFSNNBER (G2 a a[w{S3¢ Ay 2| GSNEKSR a2RSf a2dzNDS
also includesgencieswhich are designations of federal and Aderal areas within a landver

segment. There are nine federal agencies and threefadaral agencies in the Watershed Model, listed

in Table3.

Table3 ¢ List of federal and nefederal agency categories in the Phase 6 Watershed Model. Agency designations help
stakeholders to better understand the attribution of load sources and BMPs within their geographic area.

Federal agencies in Watershed Model Non-federal agencies in Watershed Mode
Agricultural Research Service Maryland State

Department of Defense Maryland State Highway Administration
Other federal land Non-federal

U.S. Forest Service

U.S. Fish and Wildlife Service

General Services Administration

National Aeronautics and Space Administratio
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NationalPark Service
Smithsonian Institution

TheNational Environmental Information Exchange Network (NEKENsed for tracking annual prags

of BMP implementationStates can submimplementation ofBMPs througliNEIENat a variety of

scales by latitude and longitude, county, state or hydrologic unit code (HB&)geographic areas that
cross the Chesapeake Bay watershed boundary, datdeaubmitted either for the entire county or

for just the portion that is inside the watershed. For example, Chester County in Pennsylvania is mostly
outside of the Chesapeake Bay watershed. BMPs can be submitted for only the watershed portion of
ChesterCounty or the entire county. If submitted for the entire county, they are assumed to be spread
throughout the county.

When BMPs are submitted atlager scalehan landriver segment (for example, at a majbasin
scale), they are distributed proportiately based onhe nhumber ofreceiving load sourcacresin each
land-river segment within théargerscalearea (i.e., the landiver segments withita larger major
basin).Figure9 illustrates a hypothetical example of how this works for a single BMP reported for a
whole county.

For planning scenarios, such as milestones and WIPs, more general data are needed; libeveaere

geographic designations can be used. In addition, BMPs can

How do HUCs work? be submitted on the geographies listed in the CAST Source
Data.

Hydrologic Unit Codes (HUCSs) are a

common classification system for

watersheds. The greater number of

digits in a HUC, themaller the area

and more specific the designation. A

four-digit HUC represents a subregion

(e.g., 0205 is the Susquehanna River)

six digits is a basin (e.g., 020501 is the

Upper Susquehanna), eight digits is a

sub-basin (e.g., 02050105 is the

Chemung),én digits is a watershed

and twelve is a suwatershed. Twelve

digit HUCs, on average, represent are

of only 10,000 to 40,000 acres

according to the U.S. Geological Surv

and USDA Natural Resources

Conservation ServicelUC scales are

available on evenumbers from four

to 12.

SourcelU.S. Geological Survey and U.
Department of Agriculture, Natural
Resources Conservation Service, 201
Federal Standards and Procedures fol
the National Watershed Boundary
Dataset (WBD) (4 ed.): U.S. Geologic:
Survey Tdmniques and Methods Il
A3, 63 p. Available at
http://pubs.usgs.gov/tm/tm11a3/
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Fake County
400 total acres
Evenly divided

LRSegl
100 total acres
40 acres forest

LRSeg2
100 total acres
20 acres forest

LRseg4
100 total acres
50 acres forest

LRseg3
100 total acres

I::’:?i?f:r 20 acres crop ! 60 acres crop ! 20 acres forest ! 40 acres crop
seaments 40 acres 20 acres 80 acres crop 10 acres
developed developed developed

(LRseg1-4)

Pre-BMP
condition
In this example,
let's see how a
single
theoretical
BMP would be
distributed to
the four
LRSegs if
reported at the
county scale

Post-BMP
Cover Crop 'A’
=100 ac
implemented
county wide

Reported at
county scale

Distributed
proportionately
among
available load
sources in
each LRSeg
within county

Figure9 ¢ Hypothetical example of how a single BMP is distributed amongrisadsegments whin a county.
This example is greatsimplifiedfor illustrative purposes. Though it becomes more complex as more BMF
added or as you move to largstale(e.g., to majotbasin or statewide scale) or finer specificity (e.g., to spe
load sourceand agencies within an LRseg), the samderlyinglogic applies
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4.2 Load source groups and order of load source change BMPs

BMPs can be submited @R STFAY SR f 21 R &42dz2NOS 2NJ F yAYlFf 3INRdJzZLIE X
submitted as a group, BMPs areidad according to the fraction of each area or load that comprises

GKS 3INRdzZLI® ¢KS f2FR &a2dz2NOS 3INRdzLIA YR FyAYFf 3INRdz
available througtCASD 8 SS d[ 2F R { 2dzNDS DNRdzLd / 2YLRYSyidageg 2N ¢
Load source and animal groups can help to simplify BMP planning or reporting in cases where specific
information is unknown.

Load source change BMPs that are applied to the same load source may be limited by the amount of
load source available in that lanmtver segment for that agency. They are applied in an order such that
BMPs higher on the list will be preferentially credité\ppendix 6B of the Watershed Model
documentation shows the order and the load source that the BMP modifies. This information is also
available in théSource Datspreadsheebn the CAST website.

Since Animal antoad Sourc8MPs can alter load sources available for other BMPs, they are credited
prior to efficiency BMPs. Load reduction BMPs are credited last.

4.3 Enforcing maximum implementation values

BMP implenentation values are capped at the available load source, which means that a load source
cannot go below zero. Also, the sum of BMPs for a load source andiV@ndegment and agency
cannot exceed the available area. If the BMP area exceeds the loazksarer, each BMP is reduced
proportionally so that the sum of all the area equals the available area. An example:

1 Submitted BMP amount:

0 Total acres available for the load source = 100

o Cover CropTraditional Barley Early Drilled = 90%

o Cover CropTradtional Forage Radish Plus Early Aerial = 60%
1 Model Calculates:

o0 Cover CropTraditional Barley Early Drillegtres: 90(90+60)% x 100 = 60

o Cover CropTraditional Forage Radish Plus Early Aadeds: 60/(90+60)% x 100 = 40
1 Result:

o Cover CropTraditional Barley Early Drillegtres = 60

o Cover CropTraditional Forage Radish Plus Early Aadeds = 40

In the above example, the two BMPs are mutuehglusiveand when added together cannot exceed
the available area (100 acres). Therefore ytlage reduced proportionately so that 60 acres of the barley
cover crop and 40 acres of the forage radish cover crop are applied to the available load source area.

TiplLFT dzaAy3 /1 {¢X R2eyf 2R GKS d&. at a { dzadowariyi SR ©Qa o
that acres were available.

There are additional assumptions for maximum implementation specifically fatrib@m restoration
BMP; if interested in that information, see section 6.5.4.1 of the Watershed Model documentation.
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5. BMPs foffuture scenarios orplanningscenarios

Some BMPs are available for simulation in the Watershed Model but are not approved for reporting in
annual progress scenarios. If using CAST, you can choose which BMPs are available for the scenario you
gAaK (2 ONPBFTAGCKEI SAIKSANE a2NJ L ' yyAy3d . at & odé
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Appendix B Version History
Second Editiodpdates; released November 16, 2022 April 3, 2024.

Addition of the following BMP reference sheets:
1 A11: Agriculturabtormwater Management Practices
1 A18: Animal Mortality Management Practices
1 A20: Poultry Litter Ammonia Control Practices
o0 Poultry Litter Amendments + Biofilters
1 AZ2L: Agicultural Ditch Management Practices
o Blindinlets
o Drainage water management
o P-removal structures
o0 Saturated buffers
o Denitrifying bioreactors
A24: Nontidal Wetland Restoration, Creation, and Rehabilitation
D3: Erosion and Sediment Controls for Construction Sites
D4: Dirt and Gravel Roads Erosion and Sediment Control
D8: Reducing Nuents from Grey Infrastructure
D10: Storm Drain Cleaning
D11: Floating Treatment Wetlands
D12: Impervious Cover Disconnections
o Impervious Disconnection to Amended Soils
0 Impervious Surface Reduction
D13: Urban Filter Strips
N3: Algal Flowvay
N4: Forest Harvesting Practices
N5: Abandoned Mine Reclamation
N6: Oyster Aquaculture Practise
N7: Oyster Reef Restoration
N8: Licensed Oyster Harvest
S1: Septic Connection and Pumping
S2: Advanced Gsite Wastewater Treatment Systems
0 Septic Effluent Enhaned
0 Septic Secondary Treatment
0 Septic Denitrification

= =a =4 -4 -4 -4 -4

= =4 =4 4 -8 -4 -4 -8 A

Updates to existing BMP reference sheets:
1 A5: Cover CropsCommaodity
0 Replaced photo
0 Updated language in qualifying conditions
A &Commodity cover crops may be harvested, but if it recefedichutrient
FLILJX AOFGA2ya (GKSy Al Aa yz2ad StA3IA0ES | a
1 A8 Pasture and Grazing
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0 Included link to STAC workshop report
1 A-12: Forest Buffers and Grass Buffers
o Credit duration for ForesBuffers changed from 10 to 15 years.
1 A-13: Forest Buffers and Grass Buffers with Stream Exclusion Fencing
o Credit duration for Forest Buffers changed from 10 to 15 years.
1 A-22: Tree Planting (AQ)
o Credit duration changed from 10 years to 15 years.
0 Typo in d& ¢ changed to 2018
1 A-24: Wetland Restoration, Creation, and Rehabilitation
0 Added links to wetland BMP info sheets
0 Includedcreation andrehabilitation practices
o Removed wetland enhancement.
9 D-5: Urban Stream Restoration
o Edited information to reflect the 2020 urban stream restoration memos
A Added Protocol 5 Outfall and Gully stabilization projects
A Default rate removed for new reporting after 6/30/2022
A Added new and clarified qualifying conditions
A Updated references/additinal info section
1 D-7: Urban Tree Planting
0 Credit duration changed from 10 to 15 years.

Updates to Introduction
1 Additional BMPs added to table of contents.
9 Disclaimer added to table of contents.
f 5SAaONARLIGAZ2Y F2NJ a! yydz £ oddty. / dzydz | G AGBS . at &aé
1 Reworded misc. sections to improve clarity.

Updates to Appendix A
Section 2.6: Animal BMPs

1 Recreated Figure 3 and reworded section to improve clarity.
Sections 5.1: Interim BMPs and 5.2 Land Policy BMfesremoved.

91 Interim BMPs are not speifl in the 2015 BMP Expert Panel Protocol. As such, the CBPO does
not want to acknowledge practices that have not been reviewed in the appropriate context.

1 Land Policy BMPs are likely to get updated and do not cover all the land policy BMP types. This is
documented in the CAST documentation and is updated there.
https://cast.chesapeakebay.net/Documentation#EditScenarioPolicyBMPs
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A-1. Land Retirement and Alternative Crops

General Information

Farmers sometimes retire or convert cropland into less
intensively managed vegetation such as hay or grasses. This =
often done through voluntargtate orfederal conservation ¢
programsand typically focuses on marginal or highly erodiblef
cropland. This land conversion is done for extended periods ¢
time to reduce soil erosion, improve water quality, provide
habitat or improve soil health.

CBPDefinition(s)

Alternative cropsAccounts for those crops that are planted a
managed as permanent, such as warm season grasses, to
sequester carbon in the soil.

Land retirement to Ag open spaceonverts land area to hay  Figure Al-1. Land retired or converted to permanent
without nutrients. Agricultural land retirement takes marginal vegetation requires lessifilizer and is not tilled or

and highly erosive cropland out of production by planting intensively managed once vegetation is establistiéthta
permanent vegetative cover such as shrubs, grasses and/or trees.

Land retirement to pastur€Converts land area to pasture. Agricultural land retirement takes marginal and highly erosive
cropland outof production by planting permanent vegetative cover such as shrubs, grasses, and/oAggesltural
agencies have a program to assist farmers in land retirement procedures.

Specifications or Key Qualifying Conditions

There are no specific conditierior CBP purposes beyond the definitions above, with the expectation that reported cost
share practices conform to state or federal practice standards, and angaghshared practices conform to the criteria
described in theResource Improvement (RIpBtice Definitions and Verification Visual Indicators Reftioked under
Additional Information below).

Nitrogen, Phosphorus and Sediment Reductions

The reductions are equal to the difference between the prior highad crop land use and the new lowiad land use

of either Ag Open Space or Pasture; average estimates of these BMP reductions for the Chesapeake Bay-watershed
portion of the states are provided in TablelA below.

Table Al-1. Average peunit reductions for land retirement and alterneti crop BMPs, by state, for nitrogen and

sediment. These average load reductions are subject to change with the model. As statewide averages they may not
reflect simulated reductions for practices in some areas. For current data or detailed methodsdadtimated

I SN 3Sa 4SS a.at t2dzyRa wSRdzOSR FyR /2aita o0& {0 GS d:
http://cast.chesapeakebay.net/Documentation/DevelopPlans

Data from April 30, 2018 Alternative crops Land retirement to Ag Land retirement to
JSNAAZY 27F a. (avglbsreduced per Open Space Pasture
wSRdzOSR | yR / acre) (avg Ibs reduced per acre)  (avglbs reduced per
State TN TSS TN TSS TN = TSS
Delaware 57 237 50 235 49 235
Maryland 24 875 20 708 17 799
New York 12 632 6 278 4 344
Pennsylvania 28 909 17 535 15 630
Virginia 31 919 11 318 15 555
West Virginia 19 1,712 5 190 4 371
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Specific Reporting and Modeling Information
Applicable Land Use Types (or other load sources) Treated by the BMP:

The following load sources are applicable for the Alternative Crops BMP; if no load source or load source group is
specified thedefault will be ROW.

Double Cropped Land
Full Season Soybeans
Grain with Manure
Grain without Manure
Other Agronomic Crops
Silage with Manure
Silage without Manure
Small Grains and Grains

= =4 =4 =4 =4 -8 -8 =9

Load sources below marked with an asterisk (*) are only applicableahd Retirement to Ag Open Space and are not
eligible for Land Retirement to Pasture. Otherwise, they are applicable for both BMPs. If nho load source or load source
group is specified the default will be ROW.

Crop

Crop Hay

Crop Hay With Manure
Crop Wih Manure
Grains

Hay

Legume Hay
Other Hay
Pasture*

Pasture Hay*
Row

Row With Manure
Specialty

Ag No Open*

= =4 = = = = =8 88 ofoaoa oo

Brief Description of BMP Simulation in the Model

The Land Retirement practices dread SourcEhangeBMPs Each acre planted and reported under thend

Retirement BMP converts one acre from the previous load source to either Ag Open Space or Pasture. Each acre plan
and reported under the Alternative Crops BMP converts one acre into Ag Open Space.

Annual or CumulativeCumulative (16/ear credit duration5-years for Resource Improvement practices)
Can this practice be combined with other BMIP&8.

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
o Alternative crops

Alternative crops/switchgrass Rl {®|
Land Retirement to Ag Open Space
Land Retirement to Pasture
Conversion to hayland RI {R4)

o0 Conversion to pasture Rl {R3)
1 Measurement unitAcres
1 Land UseApproved NEIEN agricultural land uses; if none are reported the default will be ROW

(0]
(0]
(0]
(0]
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1 Geographicdcation: Approved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only)

91 Date of implementationYear the land area was retired.

Table Al-2. Synonymous BMP names for Watershed MddEIEN and other sources

Alternative crops Alternative crops; Carbon sequester alternative crop
Alternative crop/Switchgrass RI (&)l

Land retirement to Ag Open Conservation cover; Criticalarea planting (NRCS 342);

Space Conversion to hayland RI {R}); Conservation cover (NRCS 327);
CREP Wildlife habitat; permanent vegetative cover,
Critical area planting; retirement of highly erodible land

Grass nutrient exclusion area on

watercourse narrow;

Land retirement;

Permanent wildlife habitat, non

easement;

Retirement of highly erodible land
Land retirement to Pasture ~ Same NEIEN BMP names listed abc None

F2NJ a[ FyR wSiANB

{ L 0S¢ SEOSLI a/

Hayland(Run 0 ¢ Aa y2i

Conversion to pasture RI {E3);

Pasture and hay planting

Additional Information

Chesapeake Bay Progra®esource Improvement (RI) Practice Definitions and Verification Visual Indicators Report:
Ensor, R., Absher, D., Moore, G., Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & JOHi#is2pddke
Bay Program Resource ImprovemdritacticeDefinitions and Verification Visual Indicators Repégiproved by CBP
Water Quality Goal Implementation Team, August 20t#s://www.chesapeakebay.net/documents/RI_Report 588
14.pdf

Version and History Statement
This info sheet was first published on August 10, 2fi8reflects the BMP definition and benefits that have remained
Ay dzaS aAyOS NBGASG FyR FLIINRGIE o0& GKS /.t LI NIYSNEEF

All BMP effectiveness estimates are subject to potential future revasaesrding to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢® Review Protocol
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A-2. Nutrient Management

General Information

Nutrient management planning has been a common
practice for decades, as it helps the farmer maximize
profits by balancing crop yields and nutrient inputs.
Nutrient management has four basic components:
nutrient source, rate, placement and timingnder a
Nutrient Management Plan,axh of these four
componentss managed at the field or sufield scale in a
manner tat supports crop productivity, achiewvehigh
nutrient use efficiency by the crop and minimszeutrient
loss.

CBP Definition(s)
Nutrient Management (NM)The implementation of a site &=

specific combination of nutrient source, rate, timing, and 258 . : ; 3 AR
placement into a strategy that seeks to optimize Figure A2-1. A tractor spreads I|qU|d manure on a field. All cr
agronomic and environmentally efficient utilization of ~ need nutrients such as nitrogen and phosphorus to grow, an
nitrogen (N) and phosphorus (P). Impement in nutrient farmers can get those nutrients from animal manure, comme
use efficiency necessitates documentation of nutrient inorganic fertilizers or both. Source: Chesapeake Bay Progre
management implementation strategies that are suitable

for independent verification.

The BMPs for Nutrient Management are categorized @toe Nutrient
Managementand Supplemental Ntrient Managementor both N and P
Supplemental NN further divided byrate PlacementandTiming

Nitrogen Core Nutrient Managemermpplications of nitrogen are made in
accordance to all of the following elements as applicable:

1 Landgrant univerdy recommendations for nitrogen applications at fiel
level.

1 Manure analysis and volume, using either test or book values to
determine nitrogen content.

9 Calibration of spreader/applicator.

9 Yield estimates and cropping plan at the field level.

1 Cropping anananure application history at the field level.

Phosphorus Core Nutrient Managemefypiplications of phosphorus are made i
accordance to all of the following elements as applicable:

1 Landgrant university recommendations for phosphorus at the field
level. This may include recommendatiaesulting from advanced :
assessment (i.eP Index, etc.) that recommend higher P application Figure A2-2. A crop consultant collects

rates where the risk of P loss is low. soil sample to test nitrogeavailability in
1 Soil test for phosphorus levels at the field level. This requirement mathe soil. A test like this helps decide hc
be waived if restrictions on manure applicationaté;, timing, and much nitrogen the growing crop needs

<
placement) are imposed that limit P application rates and managemefs;cigt'én;r;rsrc’dUCt'On' Source: NRCS

to the same degree as if the soil test result for phosphorus was in the
GKAIKE OFGS3aA2NEO
1 Manure analysis and volume using either test or book values to determine phaspbontent.
1 Calibration of spreader/applicator.
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i Yield estimates and cropping plan at the field level.
1 Cropping and manure history at the field level.

Nitrogen Rate Supplemental NMpplications of nitrogen are made in accordance to all elements of thedditr Core
practice, and one or more of the following practices are implemented resulting in a reduction in application rate of
nitrogen:

1 Nitrogen application rate made at less than lagnént university recommendations.
1 Nitrogen applications splacross the growing season, resulting in lowlean-planned applications.
9 Nitrogen applications are made using variable rate goals, resulting in-tinaeiplanned applications.

Nitrogen Placement Supplemental NApplications of nitrogen are made in accante to all elements of the Nitrogen
Core practice, and one or more of the following practices are implemented resulting in better placement and utilization
of nitrogen:

9 Applications of inorganic nitrogen are injected into the subsurface or incorporatedtia soil.
1 Applications of nitrogen are made with setbacks from surface water features.

Nitrogen Timing Supplemental NMpplications of nitrogen are made in accordance to all elements of the Nitrogen Core
practice, and are split across the growing sesastio multiple applications to increase utilization of nitrogen.

Phosphorus Rate Supplemental NApplications of phosphorus are made in accordance to all elements of the
Phosphorus Core practice, and one or more of the following practices are implenrestdtng in a reduction in
application rate of phosphorus:

1 Applications of manure are based upon annual crop removal of phosphorus rather than nitrogen.
1 Applications of phosphorus are made at less than dgraiht university recommendations.
1 Phosphorus gplications are made using variable rate goals resulting in lower than planned applications.

Phosphorus Placement Supplemental Mdplications of phosphorus are made in accordance to all elements of the
Phosphorus Core practice, and one or more of the@vdlhg practices are implemented resulting in better placement
and utilization of nitrogen:

1 Applications of inorganic phosphorus are injected into the subsurface or incorporated into the soil.
1 Applications of phosphorus are made with setbacks from surfatenfeatures.

Phosphorus Timing Supplemental NApplications of phosphorus are made in accordance to all elements of the
Phosphorus Core practice, and are made in seasons with a lower risk of phosphorus loss.

1 Applications of phosphorus are split across growing season resulting in lower than planned applications.

Specifications or Key Qualifying Conditions
All elements of the Core Nutrient Management BMP must be met to be eligible for one or more of the Supplemental
BMPs for nitrogen and/gphosphorus.

Nitrogen, Phosphorus and Sediment Reductions

There are no sediment reductions for NM BMRstrient reductions vary for th€oreand the threeSupplemental NM
practices for N and P. The acres of Core NM in a county impact the overall applgmeidor each crop within a county,
using the values in TableAl.
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Table A2-1. Core Nitrogen and Phosphorus NM Application Goal Multipliers

Land Use Nitrogen Nitrogen Core Phosphorus Phosphorus Core
Non-NM With NM Non-NM With NM

Full Season Soybeans 1.2 1.0 15 1.0
Grain w/ Manure 1.3 1.0 3.0 1.0
Grain w/o Manure 1.2 1.0 15 1.0
Legume Hay 1.2 1.0 1.0 1.0
Silage w/ Manure 1.4 1.0 3.0 1.0
Silage w/o Manure 1.2 1.0 15 1.0
Small Grains and Grains 1.2 1.0 15 1.0
Double Cropped (Small Grains 1.2 1.0 15 1.0
and Soybeans)

Specialty Crop High 1.3 1.0 2.0 1.0
Specialty Crop Low 1.2 1.0 2.0 1.0
Other Agronomic Crops 1.1 1.0 15 1.0
Other Hay 1.0 1.0 1.0 1.0
Pasture 1.0 1.0 1.0 1.0

Each supplemental practicessnulated as a percent reduction to estimated runoff from the appropriate land use, using
the percent reductions listed in Table2A2.

Table A2-2. Supplemental Nitrogen and Phosphorus Percent Reductions to Land Use Runoff

Land Use N Rate N Placement N Timing P Rate P Placement P Timing

Supplemental Supp. Supp. Supplemental Supp. Supp.

Full Season 0% 0% 0% 5% 10% 1%

Soybeans

Grain w/ Manure 15% 5% 10% 10% 20% 20%

Grain w/o Manure 5% 3% 5% 5% 10% 1%

Legume Hay 0% 0% 0% 1% 10% 1%

Silage w/ Manure 15% 5% 10% 10% 20% 20%

Silage w/o Manure 5% 3% 5% 5% 10% 1%

Small Grains and 5% 3% 10% 5% 10% 1%

Grains

Double Cropped 5% 3% 10% 5% 10% 1%

(Small Grains and

Soybeans)

Specialty Crop High 15% 5% 5% 5% 10% 1%

Specialty Crop Low 5% 3% 5% 5% 10% 1%

Other Agronomic 5% 3% 5% 5% 10% 1%

Crops

Other Hay 0% 3% 5% 0% 10% 1%

Pasture 0% 0% 0% 0% 0% 0%

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
Full season Soybeans

Grain withManure

Grain without Manure

Silage with Manure

Silage without Manure

Small Grains and Grains

Specialty Crop High

Specialty Crop Low

=8 =4 =4 =8 =4 =8 -8 =9
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1 Other Agronomic Crops
1 Other Hay
1 Pasture

Because many of the land uses listed above represent rotational crops, it is not recommended that states track and
NELR2NI GKAa tS@St 2F RSGIAfT® LyadSIRZ AG Ada NBO2YYSyl
contains all ofthe above individual land uses.

Brief Description of BMP Simulation in the Model

The Core nutrient management practices amad Source Input Reduction BMikile the Supplemental Nutrient
Management practices arefficiency Value BMPBach acre reportednder the Core practices will adjust the nutrient
application goal slightly from langrant university recommendations using the values in TallelAFor example, an
acre of corn not receiving manure (a crop in the Grain without Manure land use) urel&littogen NM Core practice
will have an application goal of 0.92 Ibs. of nitrogen/bushel/acre. The modifieegliaamd university application goals
will be increased by the multipliers provided in the tables above for eachratnender Core NM. All Supgmental NM
practices are simulated as a percent reduction of the estimated runoff using the values in Table A

Annual or CumulativeRnnual (Lyear credit duration)

Can this practice be combined with other BMPe8. Additionally, a single acre ofdamay qualify for all four types of
NM BMPs (Core and three Supplemental) for both N and P if appropriate.

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
o Nitrogen Core NM; Phosphorus Core NM; Nitrogen Rate Supplemental NM; Nitrogen Timing

Sipplemental NM; Nitrogen Placement Supplemental NM; Phosphorus Rate Supplemental NM;
Phosphorus Timing Supplemental NM; Phosphorus Placement Supplemental NM

1 Measurement unitAcres

1 Land UseApproved NEIEN agricultural land uses; if none are reported tfauldevill be CROP

9 Geographic locatiompproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,

HUC10, HUCS8, HUC6, HUC4); State (CBW only)
1 Date of implementationYear plan was active.

Table A2-3. Synonymous BMP names for Watexd Model, NEIEN and other sources

CBP or Expert Panel term NEIEN BMP name Other commonpracticenames
Nitrogen Core NM Nutrient Management Core N NRCS 590,* E590118Z,* E590119
Phosphorus Core NM Nutrient Management Core P E590118X*

Nitrogen Placement Nutrient Management N Placemer

Supplemental NM *Acres of nutrient management

Nitrogen Rate Supplemental NI' Nutrient Management N Rate costshared under the NRCS 590 o
Nitrogen Timing Supplemental Nutrient Management N Timing  enhanced 590 standards do not

NM automatically fulfill the Core or
Phosphorus Placement Nutrient Management P Placemer Supplemental NM definitions.
Supplemental NM However, partners can verify how
Phosphorus Rate Supplementa Nutrient Management P Rate many of the acres meet which Corg¢
NM and/or Supplemental NM
Phosphorus Timing Nutrient Management P Timing  definitions.

Supplemental NM
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Additional Information

Expert panel report

Coale, F., Osmond, D., Beegle, D., Meisinger, J., Fisher, T., & Q. Ketterings. 2016. Nutrient Management Practices for
in the Phase 6.0 Chesapeake Bay Program Watershed Model. CBBRIFESS
http://www.chesapeakebay.net/documents/Phase 6 NM_Panel ReporR82016 New_ Template FINAL.pdf

Example USDA NRCS National Conservation Practice Standards
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/

USDA NRCS Nutrient Management:
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/crops/npm/

International Plant Nutrition Institute. Video. The Role of 4R Nutrient StewardstegiiciRgy Greenhouse Gas

Emissions:
https://youtu.be/eD2SeH8IZZw

Version and History Statement
This info sheet was first published on August 10, 28i8reflects the BMP definitions and reductions approved by the

WQGIT in December 2016.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnershigeds, as defined in theMP Review Protocol
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A-3. Conservation Tillage

General Information
Conservation tillage involves the plantimgpwing and ‘
harvesting of crops with minimal disturbance to the soil. The
amount of crop residue coverage is higher when compared to
conventional or high tillage method$his practice uses seedersg
and techniques that are more precise and requires fenasses, |
which reduces soil disturbanc&reater crop residue coverage §
and lowersoildisturbance protect againgrosion from wind
and rain.

CBP Definition(s)

Conventional illage: Any tillage routine thatloes not achievd5
percent cop residue coverage immediately after planting is ' v 5
considered conventional tillage and does not quaiya BMP  rig e A3-1. Comn gr

th with crop residue. Crop resid
is a mix of stalks, leavesots or other plant materials lel
on the field following harvest. The residue helps prevel
erosion from wind and rain while allowing the next crog
grow through. Source: CTIC

Low Residue Tillag&: conservation tillage routathat involves
the planting, growing and harvesting of crops with minimal
disturbance to lhe soil in an effort to maintain 15 to 29 percent
crop residue coverage immediately after planting each crop.

Conservation TillageA conservation tillage routine that involves
the planting, growing and harvesting of crops with minimal .
disturbance to thesoil in an effort to maintain 30 to 59 percent [
crop residue coverage immediately after planting each crop.

High Residue, Minimum Soil Disturbance Till#geonservation
tillage routine that involves the planting, growing and harvestir
of crops with mimmal disturbance to the soil in an effort to 1
maintain at least 60 percent crop residue coverage immediateg
after planting each crop.

Figu're A?>2. grn in the ridge till eod. Sour¢
CTIC

Specifications or Key Qualifying Conditions

The tillag routine must maintain 15 percent or greater crop
residue coverage immediately after planting to dmnsidered a
BMP. There are no additional specifications or qualifying conditions beyond those described in the definitions above.

Nitrogen, Phosphorus drSediment Reductions

Nutrient reductions vary based on hydrogeomorphic region (HGMR), while sediment reductions are consistent across «
regions.It is not expected that the specific HGMR of a farm field is known, instead the reported acres are distoijput

the model. For example, if 50 percent of cropland in a county is in Piedmont Carbonate and 50 percent Piedmont
Crystalline, then the conservation tillage acres submitted for that county are split 50/50.
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Table A3-1. NitrogenPhosphorus and Sediment Efficiency Value Reductions for Tillage Practices

Nitrogen Reductions (%) Phosphorus Reductions (%) Sediment Reductions (%)
HGMR Low Conser- High Low Conser- High Low Conser- High
Residue vation Residue | Residue vation Residue | Residue vation Residue
Tillage Tillage Tillage

Appalachian Plateau, 5 10 14 7 17 27 18 41 79
Siliciclastic
Appalachian Plateau, 5 10 14 7 27 38 18 41 79
Carbonate
Blue Ridge 5) 10 14 8 50 63 18 41 79
Coastal Plain Dissected 2 4 12 8 35 47 18 41 79
Upland
Coastal Plain Lowland 2 4 15 6 2 11 18 41 79
Coastal Plain Upland 2 4 12 7 16 26 18 41 79
Mesozoic Lowland 5 10 14 7 21 32 18 41 79
Piedmont Carbonate 5 10 14 9 60 74 18 41 79
Piedmont Crystalline 5 10 14 9 58 71 18 41 79
Valley and Ridge Carbonate 5 10 14 9 57 71 18 41 79
Valley and Ridge Siliciclastic 5 10 14 8 49 62 18 41 79

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
Full season Soybeans
Grain with Manure
Grain without Manure
Silage with Manure
Silage without Manure
Small Grains and Grains
Double Cropped Land
Specialty Crop High
Specialty Crop Low
Other Agronomic Crops

= =4 =4 =4 =8 =8 - -8 -8 8

Because many of the land uses listed above represent
rotational crops, it is not recomnmeled that states track and
report this level of detail. Instead, it is recommended that
aidlGdSa NBLERNI GKSasS | ONBa
which contains all of the above individual land uses.

Brief Description of BMP Simulation in the Model

All conservation tillage practices agdficiency Value BMPs
Runoff from applicable load sources is reduced by the
efficiency values listed below in Table&A. For example, if a
state submits that 100 percent of acres within a county in trj
Appalachian Plateau Siliciclastic region are cedday High o I ' :
Residue Tillage Management, then nitrogen from all acres ‘F|gue A3-3. Corn (Ieft) and soybean (right) residue cover

be reduced by 14 percent, phosphorus by 27 percent and percentages (25, 50, 75, 90). The percentage of residue
sediment by 79 percent as compared to the same land undcoverage increases from top to bottom for each crop in a
conventional tillage. If, however, only 50 percent of acres acolumn. Source: University of Nebraska Extension

reported for the same practice, then half the cropland in that county would be simulated as conventional tillage and hal
would have the respective nitrogen, phosphorus and sediment reductions for the High Residue Tillage Management
BMP applied.

Annual or Cumakive?Annual (tyear credit duration)

Can this practice be combined with other BMPg8.
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Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
0 Low Residue Tillage may be reported under the names: Reduced Tillage
o0 Conservation Tillage may be reported under the names: Conservation Tillage; Mulch Tillage; No Tillage,
and; Ridge Tillage
0 High Residue, Minimum Soil Disturbance may be reported under the name: High Residue Tillage
Management
1 Measuremenunit: Acres
9 Land Us: Approved NEIEN agricultural land uses; if none are reported the default will be CROP
1 Geographic locatiorApproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only)
1 Date of implementatn: Year residue was observed.

Table A3-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Low Residue Tillage Reduced Tillage Residue and Tillage Management,
No-Till (NRCS 329)*
Conservation Tillage Conservation Tillage Residue and Tillage Management,
Mulch Tillage No-Till (NRCS 329)*
No Tillage Residue and Tillage Management,
Ridge Tillage Reduced Till (NRCS 345)*
HighResidue, Minimum Soil High Residue Tillage Managemel Residue and Tillage Management,
Disturbance Tillage No-Till (NRCS 329)*

*Acrescosti K NBR YR AYLX SYSYGSR dzyRSNJ G6KS bw/ { oud aidl yRI
Low Residudillage, Conservation Tillage, or High Residue, Minimum Soil Disturbance Tillage, but with proper
verification can demonstrate how many acres meet which of the definitions. Likewise, acrehamsd and

implemented under the NRCS 345 standard do nogavitt G A OF f t @ Fdzf FAff (GKS /.t Qa R
proper verification can demonstrate how many acres meet the definition.

Additional Information

Expert panel report

Thomason, W., Duiker, S., Gane Gates, D., McCollum, B., & M. Reiter. 2016. Conservation Tillage Practices for use i
Phase 6 of the Chesapeake Bay Watershed Model. CBBUBRS.

http://www.chesapeakebay.net/documents/CT 6.0 _Conservation_Tillage EP_Revised Full Rdgert 12

16.2_ FINAL NEW_ TEMPLATE.pdf

ExampldJSDA NRCS National Conservation Practice Standards
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/

USDA NRCS. Video. The Science of Soil Hsifthy:Coer Crops to Soak up Nutrients for the Next Crop
https://youtu.be/CVi2yF19tx8

Conservation Technology Information Cenltéiips://www.ctic.org/

Version andHistory Satement
This info sheet was first published duigust 10, @18and reflects the BMP definitions and reductions approved by the
WQGIT in December 2016.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, afined in theBMP Review Protocol
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http://www.chesapeakebay.net/documents/CT_6.0_Conservation_Tillage_EP_Revised_Full_Report_12-14-16.2_FINAL_NEW_TEMPLATE.pdf
http://www.chesapeakebay.net/documents/CT_6.0_Conservation_Tillage_EP_Revised_Full_Report_12-14-16.2_FINAL_NEW_TEMPLATE.pdf
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/
https://youtu.be/CVf2yF19tx8
https://www.ctic.org/
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-4. Cover Crops Traditional

General Information

Cover crops are shoeterm crops grown after the main cropping
season to reduce nutrient and sediment losses from the farm e
field. The selected crop species and management of covercré.. =
g NE olFaSR 2y GKS FI N¥SNRa
CBP Definition(s)

Traditional Cover Crop shortterm crop grown after the main
cropping season to reduce nutrient losses to ground and surfg
water by sequestering nutrients. This typkcover crop may not
receive nutrients in the fall and may not be harvested in the
spring. Figure Ad-1. Farm field with visible cover crops.
Traditional Cover Crop with Fall Nutrient Applicatighshort ~ Source: Chesapeake Bay Program.

term crop grown after the main cropping season to reduce

nutrient losses to ground and surface wat®r sequestering nutrients. This type of cover crop is planted upon cropland
where manure is applied following the harvest of a summer crop and prior to cover crop planting. The crop may not be
harvested in the spring.

Specifications or Key Qualifying @itinns -
As noted in the definitions, the application of nutrients in the fa
determines which Traditional Cover Crop practice is applicable
Traditional Cover Crops are not harvested in the spring. If a cc
crop is harvested (e.g., a winter cereal) thewould count as a
Commaodity Cover Crop (see5ACover Crops Commodity).

The planting date (early, standard, or late) is based on the
average frost date for the are&arlymeans the cover crop is
planted more than two weeks before the average frost date.
Standardor normalis when the cover crops is planted between
the averagdrost date and two weeks before that dateateis
when the cover crop is planted within three weeks after the
average frost date.

W~

Figure Ad-2. As pictured here, cover crops such as rye
can be combined with other practices such aditho

Cover crop BMPs can also be distinguished by the planting ormanagement (see Sheet3 Conservation Tillage). Thes
seeding method (aerial, drilled, otheBerialincludesseedirg by Practices can help build organic matter, improving the
airplane and other broadcast methods where the seed is not "2/ in addition to reducing erosion and nutrient

. . o . pollution. Source: NRCS Soil Health Campaign,. Flickr
incorporated into the soil (including broadcast only and

broadcast/stalkchopped) Drilledinvolves planting with a seed drill, whether-tith or conventional till conditions apply.
Otherindudes any nordrilled seeding method where the seed is incorporated into the soll, e.g., broadcast and disked.

Nitrogen, Phosphorus and Sediment Reductions
Nutrient reductions vary based on hydrogeomorphic region (HGMREr crop species, planting daaed planting
method.

The nitrogen efficiency values féraditionalCover Crops range from 3 to 45 percghe nitrogen values for Traditional
Cover Crops with Fall Nutrients range from 6 to 32 percent. For Traditional Cover Crops both with and alithout f
nutrients, phosphorus effectiveness values range from 0 to 15 percent, and sediment effectiveness values range from |
to 20 percent. Table A-1 lists the nitrogen, phosphorus and sediment efficiency values for two common covercrops

41
Table of Contents



Rye and Wheat without fall nutrients. A complete list of the values for all cover crop variants is available in Appendix A
of the expert panel report, as well as in the source data posted on the CAST whtipitécbist.chesapeakebay.nel.

Table Ad-1. Traditional Cover Crop effectiveness values for total nitrogen (TN), total phosphorus (TP) and sediment (T
Only Rye and Wheat cover crops listed; full table of values available in ppoeland CAST documentation.

Coastal Plain/ Piedmont Crystalline/ Karst Mesozoic Lowlands/ Valley and Ridge
Siliciclastic
Low-till land uses High-till land uses Low-till land uses High-till land uses
BMP long name TN TP TSS TN TP TSS TN TP TSS TN TP TSS

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Cover Crop Traditional Rye 45 0 0 45 15 20 34 0 0 34 15 20
Early Drilled
Cover Crop Traditional Rye 38 0 0 38 15 20 29 0 0 29 15 20
Early Other
Cover Crop Traditional Rye 25 0 0 25 15 20 19 0 0 19 15 20
Early Aerial
Cover Crop Traditional Rye 41 0 0 41 7 10 31 0 0 31 7 10
Normal Drilled
Cover Crop Traditional Rye 35 0 0 35 7 10 27 0 0 27 7 10
Normal Other
Cover Crop Traditional Rye 19 0 0 19 0 0 15 0 0 15 0 0
Late Drilled
Cover Crop Traditional Rye 16 0 0 16 0 0 12 0 0 12 0 0
Late Other
Cover Crop Traditional Wheat 31 0 0 31 15 20 24 0 0 24 15 20
Early Drilled
Cover Crop Traditional Wheat 27 0 0 27 15 20 20 0 0 20 15 20
Early Other
Cover Crop Traditional Wheat 17 0 0 17 15 20 13.5 0 0 135 15 20
Early Aerial
Cover Crop Traditional Wheat 29 0 0 29 7 10 22 0 0 22 7 10
Normal Drilled
Cover Crop Traditional Wheat 24 0 0 24 07 10 19 0 0 19 7 10
Normal Other
Cover Crop Traditional Wheat 13 0 0 13 0 0 10 0 0 10 0 0
Late Drilled
Cover Crop Traditional Wheat 11 0 0 11 0 0 9 0 0 9 0 0
Late Other

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:

Because many of the applicable land uses represent rotational crops, it is not recommended that states track and repo
GKAA tS@St 2F RSGFIAT® LyadSIRY AG A& NBO2YYSYRSR (KU
contains all of thdollowing individual land uses:

Full season Soybeans

Grain with Manure

Grain without Manure

Silage with Manure

Silage without Manure

Small Grains

Specialty Crop High

Specialty Crop Low

Other Agronomic Crops

DoubleCropped

= =4 =4 = = -8 -8 -8 o8 f

Brief Description of BMBimulation in the Model
All cover crop practices akefficiency Value BMPRunoff from applicable load sources is reduced by the efficiency
values listed in Table-&1 and Figure 1 in Appendix A of the expert panel report.
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http://cast.chesapeakebay.net/

Annual or CumulativeRnnual (Lyear credit duration)
Can this practice be combined with other BMPe8

Key Elements for State BMP Reporting through NEIEN

T BMP Name:

0 There are many variants of Traditional Cover Crops available in the NEIEN appendix, which are not liste
here. BMP names vary by the species of the cover crop, planting date (early, nate)akid planting
method (aerial, drilled, other). A smaller number of variants are also available for Traditional Cover
Crops with Fall Nutrients.

Measurement unitAcres

Land UseApproved NEIEN agricultural land uses (Full season Soybeans; Gratawitte; Grain without

Manure; Silage with Manure; Silage without Manure; Small Grains; Specialty Crop High; Specialty Crop Low;

Other Agronomic Crops; Doubropped); if none are reported the default will be CROP

1 Geographic locatiorApproved NEIEN geogpaies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only)

9 Date of implementationYear cover crop was observed.

=A =

Table A4-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

Traditional Cover Crop There are 220 variants of Cover Crop (NRCS 340)*
traditional cover crops available il
NEIEN. Not listed here due to Wheat, Rye, Barley, Forage Radish
space. The available species of Annual Legume, Triticale, Legume
cover crops for this BMP are liste plus Grass 250%, Legume plus
in theright-hand column of this  Grass 50%, Annual Ryegrass, Oats

table. Brassica

Traditional Cover Crop with Fal There are36 variants of traditional

Nutrients cover crops with fall nutrients Wheat, Rye, Barley, Forage Radish
available in NEIEN. Not listed her Annual Legme, Triticale, Legume
due to space. The available plus Grass 250%, Legume plus

species of cover crops for this Grass 50%, Annual Ryegrass, Oatg
BMP are listed in the rightand Brassica
column of this table.
F! ONBa AYLX SYSYUSR YR NBLR2NISR a bw/{ onn gAff RSTI
state has other information to specify those acres as other cover crop variants.

Additional Information

Expert panel report

Staver, K., Wte, C., Meisinger, J., Salon, P., & W. Thomason. 2016. Cover Crops Practices for use in Phase 6 of the
Chesapeake Bay Watershed Model. CBRARS.6.

http://www.chesapeakebay.net/documents/Phase 6 CC EP_Final Repet6-2@16NEW TEMPLATE_ FINAL.pdf

ExampldJSDA NRCS National Conservation Practice Standards
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/

Version and History Statement
This info sheet was first published duigust 10, 2018nd reflects the BMP definitions and reductions approved by the
WQGIT in December 2016.

All BMP effectiveness estimates are subject to potential future revasaesrding to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢®® Review Protocol
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http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-5. CovelCropsg Commodity

General Information

Cover crops are short term crops grown after the main
cropping season to reduce nutrient and sediment losses
from the farm field. The selected crop species and
management of cover crops vary based onte NJ S NI
needs and preferences. Winter cereals such as barley, rye
and wheat are often harvested in the spring, unlike many
traditional species of cover crops (see Shedt £over Crops
¢ Traditional).

CBP Definition(s)
Commodity Cover Crof winter cereal crop planted for  Figure A5-1. Winter wheat plargd in the fall and
harvest in the spring which does not receive nutrient harvested in the spring is an example of a Commodity (
applications in the fall. Any winter cereal crop which did Crop. Sourcéen Staver, University of Maryland, with
receive applications in the fall is not eligible for nutrient ~permission.

reductions.

Specifications or Key Qualifying Conditions
Commaodity cover crops may be harvested, but if it received fall nutrient apioliis then it is not eligible as a BMP.

The planting date (early, standard, or late) is based on the average frost date for th&arklymeans the cover crop is
planted more than two weeks before the average frost d&ndardor normalis when thecover crop is planted
between the average frost date and two weeks before that datgeis when the cover crop is planted within three
weeks after the average frost date.

Cover crop BMPs can also be distinguished by the planting or seeding method ¢aifledl, other) Aerialincludes

seeding by airplane and other broadcast methods where the seed is not incorporated into the soil (including broadcast
only and broadcast/statkhopped) Drilledinvolves planting with a seed drill, whether-tih or conwventional till

conditions applyOtherincludes any nomwrilled seeding method where the seed is incorporated into the soil, e.g.,
broadcast and disked.

Nitrogen, Phosphorus and Sediment Reductions

Nitrogenreductionsrange from 4 to 15 percent andary based omydrogeomorphic region (HGMR), planting date
(early, standard or late) and whether they are applied to-lowhightill land uses. The effectiveness values for nitrogen
are summarized in Table®1. There areo phosphorus or sediment reductions associated with this BMP.

Table A5-1. Commodity cover crop TN reductions. There are no TP or Sediment reductions associated with this BMP.

BMP Coastal Plain, Piedmont Mesozoic Lowlands, Valley and
Crystalline and Karst HGMRs Ridge Silliciclastic HGMRs
Low-Till land | High-Till land | Low-Till land High-Till land
uses uses uses uses
TN (%) TN (%) TN (%) TN (%)
Commodity Cover Crop, Early 5 5 4 4
Commodity Cover Crop, Standard 10 10 8 8
Commodity Cover Crop, Late 15 15 12 12
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Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
Because the applicable land uses represent rotational crops, it is not recommended that states track and report this

f SOSt 2F RSGFIAT® LyadSIFRY AlG Aa NBO2YYSYRSR (KI G

Double/ NP LJA I ¢ ntain&all 6f khe fOliBwing individual land uses:

M Small Grainand Grains
91 Double Cropped Land

Brief Description of BMP Simulation in the Model

All cover crop practices akfficiency Value BMPRunoff from applicable load sourdsseduced by the efficiecy

values listed in Table-3:1.

Annual or CumulativeRnnual (Lyear credit duration)

Can this practice be combined with other BMIP&8.

Key Elements for State BMP Reporting through NEIEN

T BMP Name:

o Commodity Cover Crop, Early
o Commodity Cove€rop, Standard
o Commodity Cover Crop, Late

1
1
DoubleCrop

Measurement unitAcres
Land UseApproved NEIEN agricultural land uses; if none are reported the default will be Small Grains and

A6 F

1 Geographic locatiomApproved NEIEN geographies: County; County (CBY) btydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only)
1 Date of implementationYear cover crop was observed.

Table A5-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

Commodity Cover Croj Commodity Cover Crop, Early Cover Crom Harvestable,
Commodity Cover Crop, Standard Commodity Cover Crop.
Commaodity Cover Crop, Late Harvestable commodity

cover crops include:
There are ~142 other variants of commaodity cove Barley, Rye, Ryegrass, Whe
crops available in NEIEN, not listed here due to  Clover/Wheat, Bring Oats,
space, which arbased on the crop species, Oats, Canola/Rapeseed,
planting date and planting method. The eligible  Triticale

species are listed in the righiand column.

Additional Information

Expert panel report

Staver, K., White, C., Meisinger, J., Salon, P., & W. Thomason. 2016. Cover Crops Practices for use in Phase 6 of the
Chesapeake Bay Watershed Model. CBRARS6.
http://www.chesapeakebay.net/documents/Phase 6 CC EP_Final Repet6-2216NEW _TEMPLATE FINAL.pdf

ExampldJSDA NRCS National Conservation Practice Standards
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/

Conservation Technology Information Cenléiips://www.ctic.org/
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Version and History Statement
This info sheet was first published duigust 10, 2018nd reflects the BMP definitions and reductions approved by the
WQGIT in December 2018pdates to this reference sheet were publistmidNovember 14, 2022.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢®® Review Protocol
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A-6. Animal Waste Management System

General Information
Manure is a resource that can be used in a variety of ways, =
but before it can be gplied to a field or transported
elsewhere farms must first collect and store the manure
Farmers and other practitioners understand Animal Waste
Management System (AWMS) as a general system that
includes all aspects of managing manure (Figuée2h
However, the AWMS BMP, as defined by the CBP for purpg
of annual BMP progress reporting and the Phase 6 Waters
Model, reflects manure storage and the expected
improvements in manure recoverability. Manure storage
AYLINR@Sa (GKS T NI SN &rolgh A f
additional practices, such as Manure TreatmeniLfA
Manure Treatment Thermochemical) or improved timing o
field application (A&. Nutrient Management).

1;Figure A6-1. This dry manure stacking facility (at leftphoto)
is used to store manunentil the farmer is ready to treat,
transport or apply it. The pictured facility has a roof and

CBP Definition(s) concrete walls to prevent manure loss or runoff. Source: N

Animal Waste Management Systd@WMS) Any structure - 1oto Gallery
designed forcollection, transfer and storage afanures and
associatedvastes generated from the confined portion of animal
operations and complies with NRCS 313 (Waste Storage Facility) or Production
NRCS 359 (Waste Treatment Lagoon) practice standdeatsire
conserved through reduced storage and handling losses associated
with AWMS implementation aravailable for land application or
export from the farm Collection

A

Specifications or Key Qualifying Conditions
There are no additional specifications or qualifying caadi v

beyond those described in the definitions above. -
Sturage Transfer Treatment

Nitrogen, Phosphorus and Sediment Reductions

AWMS practices alter the amount of manure that is recovered for
subsequentitld application or transport. There is no sediment load,
and thus no sediment reduction, associated with animal manure and Utilization
this practice. The amount of manure recovered by the BMP varies
by the anir_nal _type, as shown in Tabl&A. The va_Iues for ManUreg;q re p6-2. Animal waste management is a general
recoverability in Table-&-1 apply only to the confined portion of gystem that encompasses a range of management
each type of animal operation. In other words, manure depositeiactivities on the farm, including collection, storage,

on pasture or directly in a stream is not recoverable and not  transfer and utilization of the manure. Adapted from NI

A 4

affected by the AWMS practice. 1992 Agricultural Waste Management Field Handbook
Chapter 9.
Table A6-1. Manure recoverability before and after AWN
Animal Type % Recoverable without AWMS % Recoverable with AWMS
Beef 60 99
Dairy 75 95
Other Cattle 60 99
Hogs for Slaughter 90 99
Hogs for Breeding 90 99
Broilers 90 99
Layers 90 99
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Turkeys 90 99
Pullets 90 99
Sheep 95 98
Horses 95 98
Goats 95 98

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
AWMS practices are applicable to all animal types in the Watershed Model (see Talb)e When the specific animal
type is notknownii KS LINF OGAOS Oly If&a2 68 NBLR2NISR 2y &t 2dz GNB

Brief Description of BMP Simulation in the Model
AWMS practices are simulated Asimal BMPs
Specifically, the amount of manure that is lost from
storage or handling is reduced according to the values
listed in Table &-1, thus making the recovered manuré
available for transport or application to crops.

Annual or CumulativeCumulative(15-yea credit
duration)

Can this practice be combined with other BMIP&8.
This practice is the only BMP that affects manure
recoverability and any subsequent BMPs can also be
applied.

Key Elements for State BMP Reporting through NEIEN -
¢ BMP Name: Figure A6-3. Storage practices come in different shapes and :

o Choose from available BMP names in Stoage pits or lagoons are used for liquid manure such as de
the NEIEN PhageAppendix cow or swine manure. Pictured is a lagoon in Virginia. Source

1 Measuremenunit: Choose from: Systems; NRCS Photo Gallery

(Animal)_AU; or Animals

Land UseN/A

Geographic locatiompproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUC8, HUC6, HUCA4); State (CBW only)

1 Date of implementationYearsystemwasconstructed

= =

Table A6-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Animal Waste Management Animal Waste Waste Storage Facility (NRCS 313)
System Management Waste Treatment Lagoon (NRCS 359)
System (AWMS) Waste Storage Structure, Dry Waste Storage Structu
Waste Storage Pond

Additional Information

Expert panel report

Hawkins, S., Hamilton, D., McIntosh, B., Moyle, J., Risse, M., & P. Vanderstappen. 2016. Animal Waste Management
Systems: Recommendations from the BMP Expert Panel for Animal Waste Management Systems in the Phase 6
Watershed Model. CBP/TR35-16.

http://www.chesapeakebay.net/documents/AWMS EP_Report WQGIT _approved December 2016 _final.pdf
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eXtension.org, What does manure collection and storage look lik&p://articles.extension.org/pages/74482/what
doesmanurecollectionand-storagelook-like

Version and History Statement
This info sheet was first published duigust 10, 2018nd reflects the BMP definitions and reductions approved by the

WQGIT in December 2016.

All BMP effectiveness estimates are subjegbotential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthié¢> Review Protocol
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A-7. Barnyard Runoff Control and
Loafing LoManagement

General Information
Many farmers utilize roof gutters and other practices tog
help protect water quality and improve management of
livestock production areas, including barnyards and
loafing areas.

CBP Definition(s)

Barnyard runoff contrahcludes the installation of
practiees to control runoff from barnyard areas. This
includes practices such as roof runoff control, diversion
of clean water from entering the barnyard and control

v 44 T

1 b d Figure A7-1. Gutters, or roof runoff strucure, can divert
runott from barnyard areas. precipitation away from areas where animals and manure are

Loafing lot managemeris the stabilization of areas present, which keeps the runoff water cle®moto: USDA NRC¢

frequently and intensively used by people, animals or vehicles by establishing vegetative cover, surfacing with suitable

materials, and/or installing needed structures. This does not include poultry pad installation.

Specifications or Key Qualifying Conditions

Costshared runoff control or stabilization must meet the standards of the federal or state program in which they are
enrolled. Norcostd K NS R 3Jdzi G SNE 2NJ NHzy 2 FF O2y (i NRf &0NHzOG dzNBa Y

defined for the relevant Resoce Improvement (RI) practice (CBPLRI barnyard clean water diversion).

Nitrogen, Phosphorus and Sediment Reductions

The nitrogen, phosphorus and sediment reductions for barnyard runoff control and loafing lot management are
summarized in Table-A1. The efficiency values are applied to permitted and fparmitted feeding space in the
Watershed Model.

Table A7-1. Nitrogen, phosphorus and sediment efficiency values for barnyard runoff control and loafing lot
management in the Phase 6 Watershed Model

Barnyard Runoff Control 20 20 40
Loafing Lot Management 20 20 40

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated BiyitPe
This BMP can be reported on feeding space load sources:

1 Nonpermitted Feeding Space

1 Permitted Feeding Space
LT GKS &ALISOATAO 2R a2dz2NOS A
and Permitted Feeding Spatoad sources.

y24 (1y26y (K SpefmatedR

QX

Brief Description of BMP Simulation in the Model

Both the barnyard runoff control and loafing lot management practieigiency Value BMPBach acre reported under
the practices will reduce the nitrogen, phosphorus and sediment loads feed space according to the efficiencies in

Table A7-1.
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Annual or CumulativeCumulative (16/ear credit duration for both barnyard runoff control and loafing lot
management; 5/ear credit duration for CBP-R6, barnyard clean water diversion).

Canthis practice be combined with other BMP/&Ss.

Key Elements for State BMP Reporting through NEIEN
T BMP Name:
o Barnyard Runoff Control
0 Loafing Lot Management
Measurement unitAcres or Percent.
Load SourceApproved NEIEN agricultural feeding splas sources; if none are reported the default will be
FEED.
1 Geographic locatiorApproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only).
1 Date of implementationYear system was inskedl or inspected.

=A =

Table A7-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Barnyard Runoff Control Barnyard Runoff Control Roof runoff structure (NRCS 558);
Diversion (NRCS 362); Stormwater
Runoff Control (NRCS 570); Trails ai
Walkways (NRCS 575)

Barnyard clean water diversior Barnyard clean water diversion I Barnyard clean water diversion (CBF
RI16)

Loafing Lot Management Loafing Lot Management Loafing Lot Management System

Additional Information
Locate and consult your state and county USDA Field Office Technical Guide (FOTG) for details on conservation pract
https://efotg.sc.egov.usda.gov/

Chesapeake Bay Program Resource Improvement (RI) Practice Definitions and Verification Visual Indicators Report:
Ensor, R., Absher, D., Moof&,, Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & J. HilCI2&xaheake
Bay Program Resource Improvemed?riactice Definitions and Verification Visual Indicators Repggrproved by CBP

Water Quality Goal Implementation Team, Augudi 2. https://www.chesapeakebay.net/documents/RI_Report 588

14.pdf

Version and History Statement
This info sheet was first published on Augl@, 2018 and reflects the BMP definitions and reductions approved by the
/ KSalFLISEFTS . F& tNRANFYQA bdziNASYld {dzO2YYAGGSS AY HAy

All BMP effectiveness estimates are subject to potential future reviews according to the availability afiemtific
information and CBP partnership needs, as defined irBthi¢® Review Protocol
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https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-8. Pasture and Grazing Management Practices

General Information

Many farmers allow horses, dairy cows, and beef cattle
eat grass or other forage vegetatign.e., graze; in
pastures during nowinter months. Grazing, movement
and manure deposition by the animals encourages growt
of pasture vegetationHowever, animals can overgraze a
pasture if there is not enough area to graze for the numbe
of animals, or if they are not moved to a fresh area
frequently enough. Overgrazing can lead to a loss of
vegetative cover, soil erosion and nutrient runoff. By
rotating animals to other areas or pastures, the recently §&
grazed vegetation has an opportunity to regrow. Farmers [
consider a number of factors specific to their operational 7 ‘ | ,
needs and capacity, such as animal type, pasture soils a " <A SRR SRR
vegetation, when determiimg the most effective way to
manage their herd. Related BMPs, such as buffers with
exclusion fencing (see-13) or offstream watering (see-A
19), are not discussed here.

CBP Definition(s)

Horse Pasture Managemenmhaintaining a 50% pasture
cover with mamged species ahmanaging high traffic
areas.

Precision Intensive Rotational/Prescribed Graziiis
practice utilizes a range of pasture management and graz =
techniques to improve the quality and quantity of the s el T R e ME
forages grown on pastures and reduce impact of animal Figure A3-1. A/ A Y I £ Smﬁy bR dufplemented in other
travel lanes, animal concentration areas or other degradeways by the farmer, but grazing time in a pasture allows
areas. PG can be applied to pastures intersected by streaanimals to eatdrink, socialize exerciseor relax at their owr
or upland pastures outside of the degraded stream corridgpace.Photos USDA NRCS (toghesapeake Bay Progna
(35 feet width from top of bank). Pastures under the PG  (bottom).

sydemsneed to havea vegetative cover of 60% or greater.

Specifications or Key Qualifying Conditions

Jurisdictions may have additional requirements for management of grazing and pasture areas, such as stocking rates
(animals per acre). For CB&rposes the only requirement is the minimum vegetative cover. These BMPs can be applied
with or without related BMPs such as stream exclusion fencing estafam watering systems.

Nitrogen, Phosphorus and Sediment Reductions

The horse pasturenanagement BMP receives no nitrogen reduction. Its phosphorus and sediment efficiency values are
the same for all hydrogeomorphic regions (HGMRS) in the watershed. The BMP for precision intensive
rotational/prescribed grazing has two different nitrogeniency values based on the HGMR as seen in TabiE; Ahe
phosphorus and sediment efficiency values are 24 percent and 30 percent, respectively, regardless of HGMR.

Table A8-1. Nitrogen, phosphorus and sediment efficiency values for horse pasture emagaigand rotational grazing
BMPs

Horse Pasture All 0% 20% 40%

Management
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Precision Intensive Appalachian Plateau Carbonate; Coastal 9% 24% 30%
Rotational/Prescrib Plain DissectedUplands; Piedmont
ed Grazing Carbonate; Valley and Ridge Carbonate; a

Coastal Plain HGMRs
Precision Intensive Valley and Ridge Siliciclastic; Appalachiar 11% 24% 30%
Rotational/Prescrib Plateau Siliciclastic; Mesozoic Lowlands;
ed Grazing Blue Ridge;Piedmont Crystalline

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated |
the BMP:
1 Pasture

Brief Description of BMP Simulation in the Model

The grazing and pasture management BMPs described here
Efficiency Value BMP®ne acre of pasture is treated for each
acre reported under the BMPs, using the efficiency values in
Table A8-1.

Annual or CumulativeCumulative (16/ear credit duration)
Can this practice be combined with other BMIP&8.

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
0 Horse Pasture Management
o Precision Intensive Rotational/Prescribed
Grazing
Measurement unitAcres
Land UseApproved NEIEN agricultural land uses; if
none are reported the default will be Pasture
1 Geographic locatiomApproved NEIEN geographies:
County; County (CBW only); Hydrologic Unit Code
(HUC12, HUC10, HUC8, HUC6, HUC4);(SBRW only)

1 Date of implementationYear grazing plan/system was/19ure A8-2. Graz'”g systems that maintain healthy, de
implemented. vegetative cover in a pasture throughout the year are

beneficial to water qualityPhotos: USDA NRCS.

= =

Table A8-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

Horse Pasturdlanagement Horse Pasture Management Prescribed grazing (NRCS 528 or 528,
Precision Intensive Grazing land protection; Managed intensive grazing; Prescribec
Rotational/Prescribed Grazing Prescribed grazing; grazing (NRC=28 or 528A)

Rotational grazing RI ¢Rb)

Additional Information
Chesapeake Bay Program. 2015. [Video]. Restoration SpollighGrass Whisperer gets to the root of grazing
https://vimeo.com/144890052

USDA NRCBasture resources
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/rangepasture/pasture/
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https://vimeo.com/144890052
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/rangepasture/pasture/

University of Maryland Extension. Publications: [Horse] Pasture Management:
https://extension.umd.edu/horses/resources/publications

Hansen, D. & Dubin, M. 2010. Developing a Protocol for Development and Review of Reduction Efficiencies for Best
Management Practices: Test Case of Pasture Management. Chesapeake Bay Program, Scientific and Technical Advis
Committee. Pulication 18006.https://cast-content.chesapeakebay.net/documents/GrazingPastureMgmt2010.pdf

Version and History Statement

This info sheet was first published on August 10, 2018 and reflects the BMP definition and benefits that were reviewed
and approved by the Agriculture Workgroup and WQGIT in 2010. Updates to this reference sheet were published on
November 14, 2022.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢®® Review Protocol
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A-9. Stream Restoration (AQ)

General Information
New stream restoration techniques have been pioneered in the
Chesapeake Bay watershed to restore streams. Approaches to f
stream restorationinclude natural channel design, regenerative
stream channel and legacy sediment removal. Stream restoratic
projects require state and federal permits and thus extensive
regulatory review. Projects often take multiple years from conces
to construction, mvolving high costs and extensive effort from &
multiple stakeholders at the community, state and federal level. &&=
Note: This BMP reference sheet is targeted for the agricultural
sector. See Sheets N Stream Restoration (Urban and Non
Urban) and Eb: Urban 8eam Restoration if interested in :
developed or general sectors, though the information is the same

CBP Definition(s)

Natural Channel DesighNCD@pplies the principles of stream
geomorphology to maintain a state of dynamic equilibrium amo
water, sedinent, and vegetation that creates a stable channel.

Legacy Sediment RemoyaBR3}eeks to remove legacy sediments
from the stream and its floodplain and thereby restore the natur
potential of aquatic resources including a combination of streal
floodplains, and wetlands.

Regenerative Stream ChanRISC, aka Regenerative Stormwate
Conveyance)ses instream weirs in perennial streams to increasfs=
the interaction with the floodplain during smaller storm events. = =

. . Fiure AS-1. tram restoration projects can impro\
These projects may also include samegpage wetlands and ther_the health of aquatic resources and can be one of

KFEoAultda G2 AYONBFasS 0KS &l Niyge costeffective practices to redugwitrient and
Only wet channel RSC practices are eligible as stream restoratisediment loads in urban watersheds. A stream prio
projects. Dry channel RSC projects are considered a runoff restoration (top) that has an eroded stream bank ai
reduction retrofit practice, which isot applicable to agricultural channel can be restored so that natural processes

load sourcegsee Sheet 2: Stormwater Retrofits). reduce the erosive energy of the stream flow during
_ storm events. The bottom pictuig the same stream
Stream Restoratiorefers to any NCD, RSC, LSR or other shortly after completion of the project. Photos: US |

restoration project that meets the qualifying conditions for creditand Wildlife Service.
including environmental limitations and streaomctional
improvements.

Specifications or Key Qualifying Conditions
There are further protoce$pecific qualifying criteria detailed in other resources listed under Additional Information
below. All projects must meet the following criteria to ékgible for credit:

Reach restored must be greater than 100ft in length.

Reach restored must be actively enlarging or degrading.

Reach restored MAY NOT be tidally influenced.

The project MAY NOT be primarily designed to protect public infrastructure.@aking and rip rap are not

eligible for stream restoration credit.

1 Restoration plan must utilize a comprehensive approach to stream restoration design, addressitggriong
stability of the channel, banks, and floodplain.

1 Must comply with all state anfideral permitting requirements, including 404 and 401 permits.

= =4 =4 =4
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Sream restoration is a carefully designed intervention to improve the hydrologic, hydraulic, geomorphic, water quality,
and biological condition of degraded urban streams, and must not bieimgnted for the sole purpose of nutrient or
sediment reduction. Restoration projects should be developed through a functional assessment process, such as the
stream functions pyramid (Harman et al., 20r functional equivalent.

Nitrogen, Phosphorus ar@kdiment Reductions

There are three general protocols to define the pollutant load reductions from stream restoration practices. There is
also a default rate for historic projects and new projects that cannot conform to the recommended reporting
requirements.

1 Protocol 1. Credit for prevented sediment during storm flow
91 Protocol 2. Credit for kstream nitrogen processing during base flow
1 Protocol 3. Credit for reconnection to the floodplain

For details on how to use the protocols consult the resourcesdighder Additional Information.

Table A9-1. Summary of stream restoration protocols for nitrogen, phosphorus and sediment reductions.

Protocol 1. Preventedediment Sitespecific Sitespecific Sitespecific
Protocol 2. Irstream nitrogen processing Sitespecific N/A N/A
Protocol 3. Floodplain reconnection Sitespecific Sitespecific Sitespecific
Default for existing/norconforming projects* 0.075 0.068 248**

*The existing/norconforming rates were adjusted following a test drive period. These adjustments are
explained in Appendix G of the expert panel report.

**Because small stream loads are explicitly modeled in the Phase 6 todsdimaent delivery factors are
needed to reduce the default edge#-field rate of 248 Ibs of TSS/linear ft/year published by the panel.

Specific Reporting and Modeling Information
Applicable Land Use Types (or other load sources) Treated by the BMP:

i Stream Bed and Bank
¢KS LN} OGAOS Oly 2yfeé o6S FLWXtASR G2 GKS a{dGN
.at o0lasSR 2y AidGa aSOG2NJ dzAAY3I GKS | LILINELINR L G
Gb2Wbty {0NBFY wSaG2N}r GA2Yy dé

w f]j>

Yy .S
2

Brief Description of BMP Simulation in the Model

All stream restoratiorpracticesare Load ReductioBMPswhich meanshey are modeled as a simple removal of

pounds of nitrogen, phosphorus and/or sediment from the edfistream I@ad. To calculate the pounds reduced for

each protocol, follow the methods and examples described in the panel report and other resources listed under
Additional Information. The protocols are additive. So, a project that reduces 100 Ibs TN under ProP&ciisITN

under Protocol 2, and 30 Ibs TN under Protocol 3 has a net reduction of 155 Ibs TN. As another example, pretend the
project design is unknown for a project planned to restore 1,000 linear feet of a degraded stream. Using the default rate
for that project yields reductions of 7.5 Ibs TN, 6.8 Ibs TP and 24,800 Ibs TSS, which would be removed frorrothe edge
stream load in the Watershed Model. Load reduction BMPs such as stream restoration cannot remove more pounds of
nitrogen, phosphorus or sediemt than are available in a watershed, however. So, the Watershed Model does enforce
maximum reductions that are described in Section 6.5.4.1 of the Watershed Model documentation.

Annual or CumulativeCumulative 10-year credit duratiorfor non-urban stream restoratior).
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Can this practice be combined with other BMIP&8.

Key Elements for & BMP Reporting through NEIEN
1 BMP Name:
o0 NonUrban Stream Restoration Protocol
0o NonUrban Stream Restoration
1 Measurement unit(s).ength restored (feetProtocol 1 TN (Ibs); Protocol 1 TP (lbs); Protocol 1 TSS (Ibs); Protoco
2 TN (Ibs); Protocol 3 TN (Ibs); Protocol 3 TP (Lbs); Protocol 3 TSS (Ibs).
Load SourceStream Bed and Bank
Geographic locatiompproved NEIEN geographies: County; County (CBW biyigrologic Unit Code (HUC12,
HUC10, HUC8, HUC6, HUC4); State (CBW only)
91 Date of implementationYearthe project was completed

T
)l

Table A9-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Stream Restoration (Ag) Non-Urban Stream Restoration natural channel desigtegacy
Protocol* sediment removalregenerative
Stream Restoration (Ag) Non-Urban Stream Restoration** stream channel or regenerative
stormwater conveyancéwet channel
only)

* Uses protocols -B summarized in Table-%1. Requires unit of feet in addition to the pounds reduced for each
respective protocol.
** For use when specific project design is not knoRequires unit of feet.

Additional Information

Expert panel report

Berg, J., Burch, J., Cappuccitti, D., Filoso, S., fMaNgal, L., Goerman, D., Hardman, N., Kaushal, S., Medina, D.,
Meyers, M., Kerr, B., Stewart, S., Sullivan, B., R. Walter &t&r$V/2013. Recommendations of the Expert Panel to
Define Removal Rates for Individual Stream Restoration Projects. Prepared by T. Schueler, Chesapeake Stormwater
Network, and B. Stack, Center for Watershed Protection.-diest revisions approved by ¢hiWQGIT September 8,
2014.https://www.chesapeakebay.net/documents/Stream Panel Report Final 08282014 Appendices A G.pdf

Chesapeake Stormwater Network, Good Recipes for the Bay Pollution-Biéirdan Stream Restoratiodvailable at
http://chesapeakestormwater.net/baystormwater/factsheds/

Chesapeake Stormwater Network. BMP Resources, Urban Stream Restotatidnhesapeakestormwater.net/bmp
resources/urbarstream-restoration/

Harman, W., R. Starr, M. Carter, K. Tweedy, M. Clemmons, K.&0Gg#iller. 2012. A functiehased framework for
developing stream assessments, restoration goals, performance standards and standard operating procedures. U.S.
Environmental Protection Agency. Office of Wetlands, Oceans and Watersheds. WashingtoRA BA3K=L2-006.
https://www.epa.gov/sites/production/files/2015

08/documents/a_function _based_framework for_stream_assessnigpdf

Version and History Statement
This info sheet was first published smgust 10, 201&nd reflects the BMP definitions and reductions approved by the
WQGIT irMay 2013, with testdrive revisions approved in Septeer 2014

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢®® Review Protocol
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https://www.chesapeakebay.net/documents/Stream_Panel_Report_Final_08282014_Appendices_A_G.pdf
http://chesapeakestormwater.net/bay-stormwater/fact-sheets/
http://chesapeakestormwater.net/bmp-resources/urban-stream-restoration/
http://chesapeakestormwater.net/bmp-resources/urban-stream-restoration/
https://www.epa.gov/sites/production/files/2015-08/documents/a_function_based_framework_for_stream_assessment_3.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/a_function_based_framework_for_stream_assessment_3.pdf
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-10. Dairy Precision Feeding and Forage Management

General Information

Dairy cows are given a regular diet of feed, typically
composed of grains and forage. Feed can often be t
most expensiveomponent of an operatiorf-eeding
dairy cows more efficient amounts of nutrients
reduces nitrogen and phosphorus excreted in their
manure, which benefits both water quality and the
FINYSNDRa o02G02Y tAySo

CBP Definition(s)

Dairy precision feeding and/oorfage management
reduces the quantity of phosphorus and nitrogen fed
to livestock by formulating diets within 110% of
Nutritional Research Council recommended level in

order to minimize the excretion of nutrients without —EESEEEERIEERANIS b AL SRR, : =
negatiwely affecting milk productio. Figure ALO-1.ItA @ AYLIEZNLFy G G2 FF NY

nutritional needs with the amount, type and cost of feBtiota
Specifications or Key Qualifying Conditions Chesapeake Bay Program

This BMP is only applicable to dairy operations.

Nitrogen, Phosphorus and Sediment Reductions
There are no sediment reductions fiis BMP; nitrogen and phosphorteductionsare in Tabled-10-1 below.

Table A10-1. Nitrogen and phosphorus effectiveness values for dairy precision feeding BMP.

BMP Nitrogen Phosphorus
(%) (%)
Dairy precision feeding and forage management 24 25

Specific Reporting and Modeling Information

Applicable Land Use Types (or otloaxd sources) Treated
by the BMP:
1 Feeding Space, Permitted Feeding Space or No
PermittedFeeding Space

Brief Description of BMP Simulation in the Model
The dairy precision feeding and forage management
practice is arAnimal BMRhat reduces the concentrain

percent, respectively, which reduces the nutrient load
applied to eligible cropland from manure.

Annual or CumulativeRnnual (Lyear credit duration)

Can this practice be combined wiither BMPs¥es. . —
Figure A10-2. Feed management allows for more efficient

nutrient utilization while providing dairy cows with the energy

. and proteins they need to be healthy and productive. Photo
Key Elements for State BMP Reporting through NEIEN (spa

f BMP Name:
0o Feed management
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Measurement unitAnimal count, animal units or percent

Animal typeDairy

Land UseFeeding Space, Permitted Feeding Space oromittedFeeding Space

Geogaphic locationApproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUC8, HUC6, HUC4); State (CBW only)

1 Date of implementationYear

=A =4 =4 =4

Table A10-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Dairy precision feeding and/or Feed management Feed Management (NRCS 592) fq
forage management dairy

Additional Information

Harrison, J.H., et al. 2013. An introduction to NRCS Feed Management Practice Standard 592:

http:// articles.extension.org/pages/11312/antroductionto-naturalresourcesonservatiorservicenrcsfeed
managemermpracticestandard592

eXtension.org, Dairy video archivgtp://articles.extension.org/pages/15830/dairyidecarchive

Penn State Extension. Precision feeding dairy heifers: strategies and recommendations.
https://extension.psu.edu/precisiefeedingdairy-heifersstrategiesand-recommendations

Version and History Statement
This info sheet was first published on August 10, 2018 and reflects the BMP definitions and reductions approved by the
WQGIT in 20009.

All BMP effectiveness estimates are subject to potential future reviews according to the availability stieatific
information and CBP partnership needs, as defined irBthi®® Review Protocol
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http://articles.extension.org/pages/11312/an-introduction-to-natural-resources-conservation-service-nrcs-feed-management-practice-standard-592
http://articles.extension.org/pages/15830/dairy-video-archive
https://extension.psu.edu/precision-feeding-dairy-heifers-strategies-and-recommendations
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-11. AgriculturaBtormwaterManagement Prdices

General Information

Runoff from agricultural structures and paved areas
associated with confined animal production can contribute
the pollution of localvaters Agricultural stormwater
management practices, such as ponds, constructed wetla
andgrass swales, are desighand constructed to treat
stormwater from these facilitiesThese practices are often
configured in a treatment train, implementing two or more
practices that reduce the source of pollutants in conjunctiol
with practices that reduce the delivery of poltutts froma [
site.

If facilities exceed a certain size, many Bay states will require _
them to capture and treat agricultural stormwater through '~ '9ure ALL-1. A pond with wetlands on Hambleton Cre
. . . attracts a great egret near fields of soybeans on farmle
regulations such as thidational Pollutant Discharge o
T . owned by Sam Owings in Chestertown, Md., on July 1
Elimination System (NPDES) stormwater construction,

o 2016. Owings developed a cascading system of
MunicipalSeparate Storm Sewer Systems (MS4), and/or  siormwater basins to manage stormeea on his land.

Confined Animal Feeding Operation (CAFO) permits. (Photo by Will Parson/Chesapeake Bay Program).
A https://flic.kr/p/2gTyFz4
CBP Definition(s) ps://flic.kr/ip/2gTyFz

Agricultural Stormwater Manageme®MP. Agricultural stormwater associated with confined agricultural livestock
production land area through pctices that reduce nutrient and sediment pollutant loads through engineered
mechanisms such as settling or filtering. Enter units of acres treated or percent of acres treated.

Specifications or Key Qualifying Conditions

In most casesgricultural stormwater management practices are designed and constructed according to engineering
criteria and specifications outlined in state urban stormwater design manuals, although some states allow employment
of standardized plans to address agriaul stormwater for poultry houses and similar facilities. For Chesapeake Bay
Program (CBP) purposes, this does not include any practices that fall under existing feeding space BMPs nor any
practices applied to cropland or pasture sources. In additiatiicgons from all feed space BMPs, including agricultural
stormwater management, cannot exceed the existing load from feed space (i.e., feed space loads cannot drop below
zero due to agricultural stormwater management practices).

Nitrogen,Phosphorus and Sediment Reductions
A default credit calculation for a performance standard of one inch will be applied to the acres of agricultural ditch BMP
reported. Thedefaultreductionefficienciesare displayed below in Tablel4-1.

Table A11-1. iImmary of recommended reduction efficiencies for the agricultural stormwater management BMP.

Agricultural Stormwater Management 35 55 70

States can request an alternate average performance standartidéorstate, through an approval process within the
CBP. This alternate performance standard would then be used to represent default credit for agricultural stormwater
management systems in that state. Agricultural stormwater practices are likely to bldrusenjunction with other
CBPapproved BMPs to reduce loads from feeding space acres. In such a scenario, load reductions to be credited to
agricultural stormwater practices would be taken from the nutrient load remaining after reductions are taken for
associated BMPs (e.g., animal waste management systems, barnyard runoff control, loafing lot management).
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Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
1 Feeding Space
1 Permitted Feeding Spac
1 Nonpermitted Feeding Space

Brief Description of BMP Simulation in the Model

Theagricultural stormwater managemeB®MP isconsidered arkfficiency Value BM®vhich reducetotal nitrogen,
phosphorus or sediment loads from eligible load sources according to the percentage values listed inlTghle A
Reductions from these practices will be credited to the edfystream feed space pollution loads after Animal Waste
Managenent Systems are accounted for. These efficiency reductions can be combined with efficiency reductions from
other practices, such as barnyard runoff control.

Annual or CumulativeCumulative (16/ear credit duration).
Can this practice be combined wiither BMPs¥es.

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
0 Agricultural Stormwater Management
1 Measurement unitAcres treated by BMP
I Land UseFeeding Space
1 Geographic locatiompproved NEIEN geographies: Latitude/Longitude; Co@uynty (CBW only); Hydrologic
Unit Code (HUC12, HUC10, HUC8, HUC6, HUC4); State (CBW only).
91 Date of implementationDatethe project was completed

Table A11-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Agricultural StormwateManagement  Agricultural StormwateManagement None

Additional Information

ExpertPanelEstablishment Group (EPEG) Report

Recommendations Regarding Agricultural Stormwianagement Practices (Jan 18, 201)ricultural Stormwater
Management Practices Expert Panel Establishment Grypgroved by the CBRgWG on February 15, 2018, WTWG on
April 5, 2018, and WQGIT on June 11, 201i8s://www.chesapeakebay.net/what/publications/recommendations
regardingagriculturalstormwatermanagemervpractices

Universityof Maryland Extension. A Guide for Poultry House Construction in Maryland. Fact Sheet.
https://extension.umd.edu/sites/extension.umd.edu/files/publications/Check%20list%20new%20House%20Constructio

n.pdf

New York State Department of Environmental Conservation. Construction Stormwater Toolbox:
https://dec.ny.gov/environmentabrotection/water/water-quality/stormwater/constructionstormwatertoolbox

Pennsylvania Stormwater Best Management Practices Manual:
http://www.depgreenport.state.pa.us/eLibrary/GetFolder?FolderID=4673

Version and History Statement

This info sheet was first published April 3, 2024nd reflects the BMP definitions and reductions approved by the
WQGIT in June 2018ll BMP effectiveness estimates are subject to potential future reviews according to the availability
of new scientific information and CBP partnership needs, as defined BNt Review Protocol
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https://www.chesapeakebay.net/what/publications/recommendations-regarding-agricultural-stormwater-management-practices
https://www.chesapeakebay.net/what/publications/recommendations-regarding-agricultural-stormwater-management-practices
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fextension.umd.edu%2Fsites%2Fextension.umd.edu%2Ffiles%2Fpublications%2FCheck%2520list%2520new%2520House%2520Construction.pdf&data=05%7C02%7CPickford.Jacqueline%40epa.gov%7C2bf98c211d6e462955e508dc478179b2%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C638463871017496361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=wDWm8nbEIbzPYMEwdypBxj7kWughOiXWkNgi92XrnNQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fextension.umd.edu%2Fsites%2Fextension.umd.edu%2Ffiles%2Fpublications%2FCheck%2520list%2520new%2520House%2520Construction.pdf&data=05%7C02%7CPickford.Jacqueline%40epa.gov%7C2bf98c211d6e462955e508dc478179b2%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C638463871017496361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=wDWm8nbEIbzPYMEwdypBxj7kWughOiXWkNgi92XrnNQ%3D&reserved=0
https://dec.ny.gov/environmental-protection/water/water-quality/stormwater/construction-stormwater-toolbox
http://www.depgreenport.state.pa.us/eLibrary/GetFolder?FolderID=4673
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-12. Forest Buffers and Grass Buffers __

General Information

Forest buffers and grass buffers avlely implemented
conservation practices in the regiohhis reference sheet is
applicable to forest buffers and grass buffers planted in
agricultural cropland settingsor buffers in agricultural
pasture settingssee Al13: Forest and Grass Buffers with
Stream Exclusion Fencing. For forest buffers in deeelop
areas, see E¥: Urban Tree Planting BMPs.

CBP Definition(s) ,
Forest BufferLinear wooded areas that help filter nutrients, G
sediments and other pollutants from runoff as well as A
remove nutrients from groundwater. The recommended
buffer width is 100 feetwith a 35 feet minimum width
required.

.....

ForestBuffer ¢ Narrow: Linear strips of wooded areas
maintained on agricultural land between the edge of fieldshsse
and streams, rivers or tidal waters that help filter nutrients &
sediment and other pollutants from runoff. Narrow forest

buffer strips are between 10 and 35 feetvimdth.
Figure A12-1. Aerial view of a riparian forest buffeBuffers

Grass Buffertinear strips of grass or other neamoody reduce the impact of pollutants from upland souregsle
vegetation maintained to help filter nutrients, sediment ancproviding additional habitat and environmental benefits.
other pollutants from runoff. The recommended buffer Phota USDA NRCS

width for buffers is 100 feet, with a 35 feet minimum width required.

Grass Buffeg Narrow:Linear strips of grass or other nevoody vegetation maintained on agricultural land between
the edge of fields and streams, rivers or tidal waters that help filter nutrients, sediment and other pollutants from
runoff. Narrow grassuiffers are between 10 and 35 feet
in width.

Specifications or Key Qualifying Conditions

These practices are only applicable on converted
cropland; sedkeference Sheet-A3 for applicable buffer
practices on pasturéAny buffer less than 35 feet in
(averag) width is only eligible for thearrow buffer
practices. Cosshared buffers must meet the standards G
the federal or state program in which they are enrolled.
Non-costshared buffers must be documented and mee
GKS /.t Q& ONMUGS Nevdnt ResurcR S ¥
Improvement (RI) practices (CBP7R for grass buffers;
CBP R9,10 for forest buffers).

Nitrogen, Phosphorus and Sediment Reductions FigureA-12-2. Aerial view of a forest buffer recently planted

The net reductions in nitrogen, phosphorus and sedimeiexpand an existing riparian forested aréiffers reduce the
for forest buffers are Slgnlflcant’ but not SIﬂﬂ![IO ImpaCt of p0||utan'[S from Upland sourcesile pr0V|d|ng
quantify without the use of CAST additional habitat and environmental benefits. Photo

(http://cast.chesapeakebay.neY/ There is a load source Chesapeake Bay Program

change of the buffered area from the previous land use (e.g., cropland) into forest, which reduces the simulated load.
Then there is also an efficiency applied to upland acres that further reduakutant loads. The efficiency values
applied to upland acres vary based on the hydrogeomorphic region where the buffer is installed; the values are
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summarized in Table-A2-1. Narrow buffers are only simulated as a load source change to forest armt deceive the
additional upland treatment summarized in the tables below.

Table A12-1. Nitrogen, phosphorus and sediment efficiency values applied to upland acres for agricultural forest buffers
and grass buffers in the Phase 6 Watershed Model, by hgdmgrphic region (HGMR). Note: These efficiency values
are not applicable to narrow buffers (between 10 and 35 feet in width).

Coastal Plain Dissected Uplands 65 46 42 56
Piedmont Carbonate 46 32 36 48
Appalachian Plateau Siliciclastic 54 38 42 56
Coastal Plain Uplands 31 21 45 60
Appalachian Plateau Carbonate 54 38 42 56
Piedmont Crystalline 56 39 42 56
Valley and Ridge Carbonate 34 24 30 40
Valley and Ridge Siliciclastic 46 32 39 52
Blue Ridge 34 24 30 40
Coastal Plain Lowlands 19 13 45 60
Mesozoic Lowlands 34 24 30 40

Specific Reporting and Modeling Information
Applicable Land Use Typesdthver load sources) Treated by the BMP:
Cropland

Cropland and Hay

Cropland and Hay Eligible for Manure
Cropland Eligible for Manure

Grains not Double Cropped

Hay

Leguminous Hay

Other Hay

Row Crops

Row Crops Eligible for Manure

Specialty Cropland

=4 =4 =4 = =8 =8 -8 -8 -f oa f

Forest andyrass buffers can be reported on any of the above load source groups. The default load source group is
/I NBLX FYR YR IF@8X 2NJa/ NRLJI | @&éo

Brief Description of BMP Simulation in the Model

The forest buffer and grass buffer practices are both simulatedLasmd Sourc€hange with an Efficiency Valinethe
Watershed ModelEach acre reported under the practices will be converted to the forest or agricultural open space loac
sources, respeately, and then there is an additional reduction in upland loads using the efficiency values in-Lable A

1. For example, one acre of cropland that is converted into a riparian forest buffer will increase the overall acres of
forest by one and reduce th@mount of cropland by that same amount. Additionally, the nitrogen load from four other
acres will be reduced by 31 percent (assuming the buffer is installed in a Coastal Plain Upland setting for this example]
the phosphorus and sediment loads from twaekwill be reduced by 45 and 60 percent, respectively. If the one acre in
this example was instead used for a grass buffer then it would be simulated in the same way, except the acre of cropla
would be converted to agricultural open space and the uplaciés would be treated using the efficiency value of 21
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percent for nitrogen. The efficiency values for phosphorus and sediment, and the ratio of acres treated are the same fo
both forest and grass buffers. While it is difficult to estimate the net réidas of this practice without the use of CAST,
the net load reduction can be significant.

Annual or CumulativeCumulative (15/ear credit duratiorfor forest buffers and R),10 practices5-year credit
duration for grass buffers and-RJ8 practices

Can this practice be combined with other BMIP&8, acres of upland load sources treated by regular forest or grass
buffers can also receive other eligible agriculture BMPs. The
area of laml converted to either forest or agricultural open
space by the buffer, however, cannot receive additional
BMPs. Narrow buffers cannot be combined with other
BMPs since they do not treat upland acres and only chan
the load source of the buffered area.

KeyElements for State BMP Reporting through NEIEN
1 BMP Name:
o Forest BuffetUpland
A Forest Buffer
A Forest BuffeiNarrow
A Grass Buffer
A Grass BuffeNarrow
Measurement unitArea of buffer (ares)
Land UseApproved NEIEN agricultural load sourcrigure A12-3. Aerial view of a grass buffer. PhotdSDA NRC!
groups; if none are reported the default will be
CropHay.
9 Geographic locatiompproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUC8, HUC6, HUC4); State (CBW only)
1 Date of inplementation:Year buffer was installed.

= =

Table A12-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Forest Buffer Forest Buffer Riparian Forest Buffer (NRCS 391);
Riparian Buffer (FSA CP22);
Forest Buffer on Watercourse Rl Forest Buffer on Watercourse (CBP

RF10)
Forest BuffeiNarrow Forest BuffeiNarrow
Forest Nutrient Exclusion Area on ForestNutrient Exclusion Area on
Watercourse RI Watercourse (CBPB)
Grass Buffer Grass Buffer Riparian Herbaceous Cover (NRCS

390); Filter Strip (NRCS 393); Filter
Strip (FSA CP21); Field Border (NR
386); Grass Waterway (NRCS 412)]
Grass Waterway, Noneasement (FS
CP8A);

Grass Buffer on Watercourse RI  Grass Buffer on Watercourse (CBP
8)

Grass BuffeNarrow Grass BuffeNarrow

Grass Nutrient Exclusion Area on Grass Nutrient Exclusion Area on
Watercourse RI Watercourse (CBP R)
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Additional Information

Expert panel report

Belt, K., Groffman, P., Newbold, D., Hessn Noe, G., Okay, J., Southerland, M., Speiran, G., Staver, K., Hairston
Strang, A., Weller, D., & D. Wise. 2014. Recommendations of the Expert Panel to Reassess Removal Rates for Ripari
Forest and Grass Buffers Best Management Practices. Prepa&digggett, US Forest Service and Tetra Tech, Inc.
Approved by CBWater Quality Goal Implementation Team, October 2014
https://www.chesapeakebay.net/documents/Riparian_BMP_Panel Report FINAL October_2014.pdf

T. Simpson and S. Weammert (Lane). 2808arian Forest Buffer Practice (Agriculture) &fgarian Grass Buffer
PracticeDefinition and Nutrient and Sediment Reduction Effectiveness EstimhtédidAtlantic Water Program,

Developing Best Management Practice Definitions and Effectiveness Estimates for Nitrogen, Phosphorus and Sedimel
the Chesapeake Bay Watershd&d Simpson anf. Weammert (Lane), eds. Final Report, December 2009. Pagb86.69
http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT REPORT.pdf

Locate ad consult your state and county USDA Field Office Technical Guide (FOTG) for details on conservation practic
https://efotg.sc.egov.usda.gov/

Chesapeake Bay Progra®esource Improvement (RI) Practice Definitions and Verification Visual Indicators Report:
Ensor, R., Absher, D., Moore, G., Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & JOHi#is2pddke
Bay Program Resource ImprovemdritacticeDefinitions and Verification Visual Indicators Repégiproved by CBP
Water Quality Goal Implementation Team, August 201tths://www.chesapeakebay.net/documents/RI_Report 588

14.pdf

Chesapeake Riparian Forest Buffer Netwittp://chesapeakeforestbuffers.net/

Chesapeake Bay Program. Video and webpage. Forest Bhffpss/www.chesapeakebay.net/issues/forest buffers

Verson and History Statement
This info sheet was first published on August 10, 2018 reflects the BMP definitions and reductions approved by the
WQGIT in 2009 and 2014. Updates to this reference sheet were published on November 14, 2022.

All BMP effectivenessstimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢® Review Protml.
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https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
http://chesapeakeforestbuffers.net/
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A-13. Forest Buffers and Grass Buffers with Stream EXxclusion Fencing

General Information

Forest buffers and grass buffers are widely
implemented conservation practices in the regior
This reference sheet is only applicable to buffers
planted in agricultural pasture settings, which
includes fencingSee B7: Urban Tree Planting
BMPs for informtion about forest buffers in
developed settings. For buffers in cropland
agricultural settings, see-22: Forest Buffers and
Grass Buffers.

CBP Definition(s)
Forest BufferLinear wooded areas that help filter
nutrients, sediments and other pollutants fro
runoff as well as remove nutrients from
groundwater. The recommended buffer width is Figure A13-1. A recently planted forest buffer, with exclusion fencin
100 feet, with a 35 feet minimum width required. prevent livestock from entering the buffered area or stream. When
. . installing a riparian forest buffer in a pasture it is standard to incluc
ForestBuffer ¢ Narrow: Linear strips of wooded o, cjusion fencing. Many such conservation practicéssiChesapeaks
areas maintained on agricultural land between thgay watershed are coshared through programs such as the US
edge of fields and streams, rivers or tidal waters 5 S LJ} NI Y Sy (i 2Consenziioh Redefvé EzhaBc@rient
that help filter nutrients, sediment and other Proaram (CRERNd Environmental Oualitv Incentives Proaram (EQO
pollutants from runoff. Narrow forest buffer strips
are between 10 and 35 feet imidth.

Grass Buffeltinear strips of grass or other nen
woody vegetation maintained to help filter
nutrients, sediment anather pollutants from
runoff. The recommended buffer width for buffers
is 100 feet, with a 35 feet minimum width
required.

Grass Biier ¢ Narrow: Linear strips of grass or
other nonwoody vegetation maintained on
agricultural land between the edge of fields and
streams, rivers or tidal waters that help filter
nutrients, sediment and other pollutants from
runoff. Narrow grass buffersa between 10 and
35 feet in width.

When buffers are implemented along a pasture  Figure A13-2. Fencing combined with grass or forest buffers protec
exclusion fencing installed to prevent livestock  streams from animal waste arstreambank erosiorPhota USDA
from grazing and trampling the buffer or entering

the stream.

Specifications or Key Qualifying Conditions
These buffer pretices with exclusion fencing are only applicable on converted pasturdlefeeence Sheet-A2 for
applicable buffer practices on converted cropland. Any buffer less than 35 feeerad@y width is only eligible for the
narrow buffer practices. Costhared buffers must meet the standards of the federal or state program in which they are
enrolled. Noncostd K NBR 0dzZF FSNE Ydzad 6S R20dzyYSyidSR IyR YSSi (R
Improvement (RI) practices (CBR4RJ4b for narrev grass and forest buffers, respectively; CBB R grass buffers and
CBP R6 for forest buffers).
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Nitrogen, Phosphorus and Sediment Reductions

The net reductions in nitrogen, phosphorus and sediment for forest and grass buffers in the Watershedudodel
significant, but not simple to estimate without the use of CAS{p:(/cast.chesapeakebay.ne}/ There is a load source
change from the previous land use (cropland) ietiher forest (forest buffer) or agricultural open space (grass buffer),
which reduces the simulated load. Then there is also an efficiency applied to upland acres that further reduces pollutar
loads. The efficiency values applied to upland acres vagdan the hydrogeomorphic region where the buffer is

installed; the efficiency values are summarized in Takl&-A. Narrow buffers are only simulated as a load source

change to forest or agricultural open space and do not receive the additional upksetdient summarized in Table A

131.

Table A13-1. Nitrogen, phosphorus and sediment efficiency values applied to upland acres for agricultural forest buffers
and grass buffers in the Phase 6 Watershed Model, by hydrogeomorphic region (HGMR). Notdfidieasg values
are not applicable to narrow buffers (between 10 and 35 feet in width).

Coastal Plain Dissected Uplands 65 46 42 56
Piedmont Carbonate 46 32 36 48
Appalachian Plateau Siliciclastic 54 38 42 56
Coastal Plain Uplands 31 21 45 60
Appalachian Plateau Carbonate 54 38 42 56
Piedmont Crystalline 56 39 42 56
Valley and Ridge Carbonate 34 24 30 40
Valley and Ridge Siliciclastic 46 32 39 52
Blue Ridge 34 24 30 40
Coastal Plain Lowlands 19 13 45 60
Mesozoic Lowlands 34 24 30 40

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
1 Pasture

Forest and grass buffers with exclusion fencing can only be applied on Pasture in the Watershed Model.

Brief Description of BMP Simulation in the Model

The forest buffer and grass buffer practices are both simulatedL@asd Sourc€hange with arkfficiency Valua the
Watershed ModelEach acre reported under the practices will be converted to the forest or agricultural open space load
sources, respectively, and then there is an additional reduction in upland loads using the efficiency vEdinds Ad3-

1. For example, one acre of cropland that is converted into a riparian forest buffer will increase the overall acres of
forest by one and reduce the amount of cropland by that same amount. Additionally, the nitrogen load from four other
acres Wi be reduced by 31 percent (assuming the buffer is installed in a Coastal Plain Upland setting for this example);
the phosphorus and sediment loads from two acres will be reduced by 45 and 60 percent, respectively. If the one acre
this example was inetid used for a grass buffer then it would be simulated in the same way, except the acre of croplanc
would be converted to agricultural open space and the upland acres would be treated using the efficiency value of 21
percent for nitrogen. The efficiency luas for phosphorus and sediment, and the ratio of acres treated are the same for
both forest and grass buffers. Forest and grass buffer practices with exclusion fences have a unique additional benefit
because they alseduce the amount of manure appligd the riparian pasture load source astift the manure to the
pasture load sourcahile it is difficult to estimate the net reductions of this practice without the use of CAST, the net
load reduction can be significant.

67
Table of Contents


http://cast.chesapeakebay.net/

Annual

or CumulativeCumulative(15-year credit duration5-year credit duration for RI practices)

Can this practice be combined with other BMIP&8, acres of upland load sources treated by forest or grass buffers can
also receive other eligible agriculture BMPs. The area of land dewMer either forest or agricultural open space by the
buffer, however, cannot receive additional BMPs. Narrow buffers cannot be combined with other BMPs since they do
not treat upland acres and only change the load source of the buffered area.

Key Elemets for State BMP Reporting through NEIEN

1 BMP Name:
0 Buffer-Streamside
A Forest BuffeiStreamside with Exclusion Fencing
A Forest BuffeiNarrow with Exclusion Fencing
A Grass BuffeBtreamside with Exclusion Fencing
A Grass BuffeNarrow with Exclusion Fencing
1 Meaaurement unit:Area of buffer (acres)* or Length (feet). Optional: Width (feet), Number of Animal Units (AU)
excluded by fence:If reported in units of acres only, a default of 22.9 animal units per acre is calculated and the
manure is then applietb pasture instead of riparian pasture deposition
M Land UsePasture
1 Geographic locatiorApproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUC8, HUC6, HUC4); State (CBW only)
91 Date of implementationYear buffer was wstalled.
Table A13-2. Synonymous BMP names for Watershed Model, NEIEN and other sources
CBP or Expert Panel term NEIEN BMP name Other common practice names
Forest Buffer (with exclusion Forest BufferfStreamside with Riparian Forest Buffer (NRCS 391); Ripal
fence) Exclusion Fencing Buffer (FSA CP22);

RI6)
Forest BuffeiNarrow (with ForestBuffer-Narrow with Exclusion
exclusion fence) Fencing
Exclusion Fence with Narrow Forest Watercourse Access Contiidarrow Trees,
Buffer RI aka Exclusion Fence with Narrow Forest
Buffer Rl (CBPRb)
Grass Buffer (with exclusion GrassBuffer-Streamside with Riparian Herbaceous Cover (NRCS 390);
fence) Exclusion Fencing Filter Strip (NRCS 393); Filter Strip (FSA
CP21); Field Border (NRCS 386); Grass
Waterway (NRCS 412); Grass Waterway,
Noneasement (FSA CP8A);
Exclusion Fence with GraBsffer Rl ~ Watercourse Access Conti@Grass aka
Exclusion Fence with Grass Buffer RI (CE
RI5)
Grass BuffeNarrow (with Grass BuffeNarrow with Exclusion
exclusion fence) Fencing
Exclusion Fence with Narrow Grass Watercourse AccessontrotNarrow Grass,
Buffer RI aka Exclusion Fence with Narrow Grass

Exclusion Fence with Forest Buffer | Watercourse Access Contibiees aka
Exclusion Fence with Forest Buffer Rl (Cl

Buffer RI (CBP R&)

Additional Information
Expert panel report
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Belt, K., Groffman, P., Newbold, D., Hessn Noe, G., Okay, J., Southerland, M., Speiran, G., Staver, K., Hairston
Strang, A., Weller, D., & D. Wise. 2014. Recommendations of the Expert Panel to Reassess Removal Rates for Ripari
Forest and Grass Buffers Best Management Practices. Prepa&digggett, US Forest Service and Tetra Tech, Inc.
Approved by CBWater Quality Goal Implementation Team, October 2014
https://www.chesapeakebay.net/dcuments/Riparian_BMP_Panel_Report FINAL October_2014.pdf

T. Simpson and S. Weammert (Lane). 2808arian Forest Buffer Practice (Agriculture) &fgarian Grass Buffer
PracticeDefinition and Nutrient anéediment Reduction Effectiveness EstimatedMid-Atlantic Water Program,

Developing Best Management Practice Definitions and Effectiveness Estimates for Nitrogen, Phosphorus and Sedimel
the Chesapeake Bay Watershd&d Simpson and S. Weammert (Laeds. Final Report, December 2009. Pages5tiD
http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT REPORT.pdf

Locate and consult your s$eaand county USDA Field Office Technical Guide (FOTG) for details on conservation practice
https://efotg.sc.eqov.usda.gov/

Chesapeake Bay Program Resource ImprovemgrRi@itice Definitions and Verification Visual Indicators Report:
Ensor, R., Absher, D., Moore, G., Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & JOHi#is2pddke
Bay Program Resource Improvemditactice Definitions and Veriéiton Visual Indicators Repopproved by CBP
Water Quality Goal Implementation Team, August 201t#hs://www.chesapeakebay.net/documents/RI_Report 588

14.pdf

Chesapeake Riparian Forest Buffer Network
http://chesapeakeforestbuffers.net/

Chesapeake Bay Program. Video and webpage. Forest Buffers.
https://www.chesapeakebay.net/issues/forest _buffers

Version and History Statement
This info sheet was first published on August 10, 2018 and reflectdvMRed®finitions and reductions approved by the
WQGIT in 2009 and 2014. Updates to this reference sheet were published on November 16, 2022.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of newiscientif
information and CBP partnership needs, as defined irBthié> Review Protocol
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A-14. Manure Treatment (Composting)

General Information

Compostings a type of manure treatment that involves
decomposition of solid organic materials in the presenc
of oxygen, leading to a stabénd product calledompost.
Compost is a valuable produmhce itmeets maturity
requirements including a Carbeto-Nitrogen (C:N) ratio
less than or equal to 2®ther measures of compost
maturity requireadditional metrics as delineated by
industryaccepted indices. Mature compost can be applie
to nearby fields or transported off the farm to be sold or
applied elsewhere.

CBP Definition(s)
There are four categorief somposting systems and Figure A14-1. Ahandful of finished composPhob: Chesapeak
twelve total BMPs defined by the CBP. The four Bay Program
composting systems are listed below.
1. In-Vessel andRotating Bin
2. ForcedAeration
3. TurnedRFile andWindrows
4. Static (passivdile andWindrows

The BMPs are further distinguished based on the bulking agent
its C:N ratio. A bulking agent is the material or media added to ti#s
composting system that increases the porosity and aeration
capacity of the manure. Carbonaceous bulking agemsisch as :
wood chips, sawdust or stragvalso add degradable carbon to the . ;
composting mixture. Each of the four composting systems are Y i e

divided into three BMPs: (1) when the bulking agent or its C:N régjgre A14.2. Forced aeratio systems, or aerate
are unknown; (2) when the bulking agent or its C:N ratio a@  static piles, use blowers to provide oxygen into
and C:N > 100, and (3) when the bulking agent or its C:N are kncompost pile instead of turning or magi the pile.
and the C:N < 100. Photo: Jason Governo, U. of Georgia

Table A14-1. Nitrogen efficiency values for manure composting BN

In-Vessel and Rotating BiStandard MTT?7 10
In-Vessel and Rotating Bi@:N>100** MTT8 11
In-Vessel and Rotating Bi@:N<100** MTT9 13
Forced AerationStandard MTT10 25
Forced AerationC:N>100** MTT11 28
Forced AerationC:N<100** MTT12 32
Turned Pile and Windrovstandard MTT13 25
Turned Pile and WindrowC:N>100** MTT14 28
Turned Pile and WindrovC:N<100** MTT15 32
Static Pile and Windrovwstandard MTT16 26
Static Pile and WindrowC:N>100** MTT17 29
Static Pile and WindrowC:N<100** MTT18 33
“Default BMP if the type of composting system is unknown

**Carbonto-Nitrogen factor of bulking agent
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Specifications or Key Qualifying Conditions

By definition, finished compost has a C:Mabelow 25. Manure ol
composting BMPs are only applicable to agricultural operations arfg
excludes composting systems used for animal mortality e
management. Irhouse windrowing of poultry litter between flocks i&
not considered a composting BMP, but is consédea storage
process.

Nitrogen, Phosphorus and Sediment Reductions

As seen in Table-24-1, composting BMPs only provide nitrogen
reductions. This accounts for the portion of N transformed and
removed to the atmosphere. All phosphorus is retained infthal
solid product. Transport of the final product may or may not provic
additional reductions in N or P not accounted for in Tabl4A (see
A-16: Manure Transport).

Figure Al4-3. In-Vessetomposting is performec
Specific Reporting and Modeling Information in an insulated silo, channel, or bin using a hig

Applicable Land Use Types (or other Isaurces) Treated by the ~ 'ate. controlled aeration system designed to
BMP: provide optimal conditiongkotating Drum

1 Load Source Composters are a subset ohiassel composters

. . . . that aerate compost by turning the compost
o Permitted Feeding Space; Nonpermitted Feeding jnsjde a rotating drumPhoto: Jason Governo,

Space of Georgia
1 Animal Groups, which may include some overlap among
categories
o All animals; livestock; poultry; beef; broilers; cattle; chickens; dairy; goats; hogs aridrgigseding;
hogs for slaughter; horses; layers; other cattle; pullets; sheep and lambs; swine; turkeys

Brief Description of BMP Simulation in the Model

Manure composting practices are categorizedviure Transport

BMPs Manure transport BMPs directly influence the amount of
nutrients available from animal manure for field application and
subsequent BMPs. The total application of manure could be reduce@*
a county if a jurisdiction indicated that manure was treated amd/ -
transported out of that county. However, the crop nutrient need is nC g
changed; other sources of nutrients will make up the difference in th
crop need where they are available. Nutrients are applied to meet t
nitrogen crop need. This can result in@rer application of
phosphorus where manure is the nutrient source. In cases where s =y o
manure becomes Ie§s available and is replaced with i.norganic'fertilirlgiure 44_ Turned Piles and Windrows rely
there is a decrease in phosphorus. There may be an increase in frequent turning, usually with specialized
nitrogen loads, since nitrogen fromorganic fertilizer is more likely to  machiney, to aerate the composPhoto: Robb
run off to streams than nitrogen from manure. In some cases, there ivjeinen, Penn State

no change in nutrient loads. In cases where there is a great deal of

manure in a county and not much cropland, there is a decrease in both niteogkphosphorusA portion of the
reduced nitrogen amount is applied to the feeding space load source in the source county at thef-¢idge Analysis
of edgeof-stream loads will not show this BMP's full effect since some of the nitrogen is appliagkddthe source
county's edgeof-tide load.

Annual or CumulativeRnnual (tyear credit duration)
Can this practice be combined with other BMPg8.
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Key Elements for State BMP Reporting through NEIEN

1 BMP Name:

0 ManureTreatmentRotating BifMTT79);

0 ManureTreatmentForced Aeration (MTT1D2);

0 Manure Com
0 Manure Com

= =4

AT y2y$S |

1 Load SourcéApproved NEIEN agricultural load sources; |f

none are reported th
1 County FromCounty

or litter originated)*
1 County ToCounty or

composted product)*
1 Date of implementationYear manure was treated.

iKS
product.

G/ 2dzy e

Measurement unitDry tons.
Animal GroupEligible on any animal type or animal group

CNR YE

post Turned Pile Windrow (MTT1B;
post Static Pile Windrow (MTT1;

NE NBLR2NISR GKS

e default will be FEED _
or Outside Watershdahere manure

Outside Watershed (destination of

Iy R

Fiéure Al4-5. Static (passive) piles and windra
rely onnatural aeration. Heat generated during
*Note that the location of the composting faC|I|ty is not needed Olcomposting rises and pulls air into the pile. Pil:

&/ 2 dzy (i @are turned or mixed occasionally. This is usuaS
accomplished by moving the pile from one bin
another or moving the windrow to a new area.

Photo: Clatsop County (OR) SWCD

Table Al14-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

In-Vessel and Rotating Bin
Standard
In-Vessel and Rotating Bin
C:N>100
In-Vessel and Rotating Bin
C:N<100

Forced AerationStandard
Forced AerationC:N>100

Forced AerationC:N<100

Turned Pile and Windrow
Standard
Turned Pile and Windrow
C:N>100
Turned Pile and Windrow
C:N<100

Static Pile and Windrovwstandard

Static Pile and WindrowC:N>100

Static Pile and WindrowC:N<100

Manure Treatment Rotating Bin (MTT7)

Manure Treatment Rotating Bin High CI
(MTT8)

Manure Treatment Rotating Bin, Low CI
(MTT9)

Manure Treatment Forced Aeration
(MTT10)

Manure Compost Forced Aeration High
CN (MTT11)

Manure Compost Forced Aeration Low
CN (MTT12)

Manure Compost Turned PN&indrow
(MTT13)

Manure Compost Turned Pile Windrow
High CN (MTT14)

Manure Compost Turned Pile Windrow
Low CN (MTT15)

Manure Compost Static Pile Windrow
(MTT16)

Manure Compost Static Pile Windrow
High CN (MTT17)

Manure Compost Static Pile Windrow
Low CN (MTT18)

In-vessel; rotating bin;
rotating drum;
In-vesselyotating bin;
rotating drum;
In-vessel; rotating bin;
rotating drum;
Aerated static pile;

Aerated static pile;
Aerated static pile;

Turned pile; turned
windrow;
Turned pile; turned
windrow;
Turnedpile; turned
windrow;

Static pile; static windrow;
Static pile; static windrow;

Static pile; static windrow;

"Default BMP if the type of composting system is unknown

Fy A

I Y R

72

Table of Contents



Additional Information

Hamilton, D., Cantrell, K., Chastain, J., Ludwig, A., Meinen, R., Ogejo, J. & J. Porter. 2016. Manure Treatment

¢t SOKy2ft23ASaY wSO2YYSYyRIFIGA2ya FTNRBY (KS al ydaNE ¢ NBIF GY!
Manure Treatment Technologies aBBest Management Practiddamilton, D., and J. Hanson, Edito@BP/TRS11-16.
https://www.chesapeakebay.net/documents/MTT Expert Panel Report WCOdpproved Sept2016.pdf

Farm Manureto-Energy Initiative. 2016. Final Report: Using Excess Manure to Generate Farm Income in the Chesapec
e wS3IAA2YQE t K2 a LK 2 Nawompa®ibgnialriald availabezatt NB L2 NI | YR
http://articles.extension.org/pages/73602/farananureto-energyinitiative-in-the-chesapeakeregionreport-january

2016

Chesapeake Bay Commission, Chesapeake Bay Foundation, Maryland Technology Development Corporation and Far
Pilot Project Coordination, Inc. 2012. Manure to Energy: Sustainable Soliaidhse Chesapeake Bay Region.
http://www.chesbay.us/Publications/manurtn-energy%20report. pdf

Science of Compostingideo. Webinar #1 dflid-Atlantic Composting and Compost Use Webinar Series.
https://youtu.be/ZgnilGecBcLO

Version and History Statement
This info sheet was first published on August 10, 2018 aftelcts the BMP definitions and reductions approved by the

WQGIT in September 2016.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢®® Review Protocol
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https://www.chesapeakebay.net/documents/MTT_Expert_Panel_Report_WQGIT_approved_Sept2016.pdf
http://articles.extension.org/pages/73602/farm-manure-to-energy-initiative-in-the-chesapeake-region-report-january-2016
http://articles.extension.org/pages/73602/farm-manure-to-energy-initiative-in-the-chesapeake-region-report-january-2016
http://www.chesbay.us/Publications/manure-to-energy%20report.pdf
https://youtu.be/ZgnilGcBcL0
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-15. Manure Treatment (Thermochemical)

General Information

Manuretreatment practices stabilize and reduce organic
matter, thereby reducing nuisance conditions and makin
plant nutrients more marketable for ofirm use.
Treatment practices can also enable more esff¢ctive
manure transporisee Al6: Manure Transport)There are ‘
many technologies available to treat livestock and poultriisssss
manure, including anaerobic digestion, settling practices
mechanical separation of manure liquids and solids, and
composting (see A4: Manure Composting). All of these
practices prowde numerous benefitso the farmer and the §
environment. However, not athanure treatment
technologies removeitrogen or phosphorusrom the
manure thatends up applied or transported. Composting
and thermochemical practices are the only ones with-CH
approved nitrogen removal benefits.

o Figure A15-1. Combustion system at poultry operatid?hota
CBP Definition(s) Livestock and Poultry Environmental Learning Center (LPEL
The Chesapeake Bay Program has defined BMPs for three

types of thermochemical conversion (TCC) processes used for manure treatment: combustion, gasification and pyrolys
Any directly monitoredr measued treatment system can also earn credit for Total Nitrogen (TN) removal as a BMP,
regardless of what technology the system is comprised of.

Pyrolysigs the conversion of organic matter in the absence of oxy§gmolysisgemperaturesrangebetween 575 and
1,475 (300 to 800°C). Organic rreatis broken down to produce some combination of liquids, gases and ,solids
depending orthe type of pyrolysis procesBast Pyrolysisas a short residence time (seconds) and moderate
temperatures, and is primarily used to produce-bib(upto 75% by
weight of feedstock)Slow Pyrolysisas longer residence times
(hours to days) and lower temperatures and is used to produce ¢

Gasifications the thermochemical reformation of biomass in a lo
oxygen or starved oxygen environment, using air or steam a
reaction mediumGasificatiortemperaturesrangebetween 1,870
and 2,73@ (1,000 to1,500°C)he main purpose of gasification is t
produce syngagrimarily CO, K Methane (Chkj and other light
weight hydrocarbons.

Combustioris the direct consumptioof dry manure to produce
heat without generating interradiate fuel gases or liquids.
Combustion temperatures range betde/ ™M X p n n F [830R0
1,650°C). Usually, excess air is supplied to ensure maximum fuel
conversion. Combustion produces £B80,ash and heat, with the
heat typically used for steam production.

Adata-driven or directly monitored manure treatment system Figure ALS-2. Thermochemical conversions (TCC

utilizes one or mor@f manure treatment technologies. The p:gg::zsat’;’art"g?ﬁvgﬁegf‘t:;‘aiccgzrggﬁ'ﬁggrarln'”9
technplogles may be proprietary or ngmoprietary and may be Eombination of syngas, bigil and char/ashPhoto:

used inany sequence to produce one or more end products for LPELC.

transport or land application. Gfarm or multifarm centralized

manure treatment systems reported under this category will have unique transfer efficiencies that must be determined
using monitoring dat&ollected on site.
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Specifications or Key Qualifying Conditions
These BMPs are applicable to systems designed for treatment of animal manure and do not apply to systems used for
animal mortality management.

Nitrogen, Phosphorus and Sediment Reductions

As seen in Table-265-1, thermochemicaBMPs only provide nitrogereductions. This accounts for the portion of N
transformed and removed to the atmosphere. pilosphorus is retained in the final solid product. Transpotheffinal
productmay or may not provide additional reductions in N or P not accounted for ire PelB-1 (see below and-A6:
Manure Transport).

Table A15-1. Nitrogen reductions for thermochemical manure treatment practices.

Practice name BMP short name in CAST and TN removal
NEIEN

Slow pyrolysis MTT1 25%
Fast pyrolysis MTT2 75%
Gasification -Low Heat MTT3 25%
Gasification -High Heat MTT4 85%
Combustion MTT5 85%
Combustion -High Heat MTT6 95%
Directly Monitored MTT19 Monitored

Specific Reporting and Modeling Information

Applicable Land Use Types (or other lsagrces) Treated by the BMP:
M Load Source
o Permitted Feeding Space; Nonpermitted Feeding Space
1 Animal Groups, which may include some overlap among categories
o All animals; livestock; poultry; beef; broilers; cattle; chickens; dairy; goats; hogs and pigsefting;
hogs for slaughter; horses; layers; other cattle; pullets; sheep and lambs; swine; turkeys

Brief Description of BMP Simulation in the Model

Manure treatment practices are categorizedManure Transport BMP#1anure transport BMPs directly influence the
amount of nutrients available from animal manure for field application and subsequent BMPs. The total application of
manure could be reduced in a county if a jurisdiction indicated that manure was treatedranaisported out of that
county. However, the crop nutrient need is not changed; other sources of nutrients will make up the difference in the
crop need where they are available. Nutrients are applied to meet the nitrogen crop need. This can resaitén an
application of phosphorus where manure is the nutrient source. In cases where manure becomes less available and is
replaced with inorganic fertilizer, there is a decrease in phosphorus. There may be an increase in nitrogen loads, since
nitrogen frominorganic fertilizer is more likely to run off to streams than nitrogen from manure. In some cases, there is
no change in nutrient loads. In cases where there is a great deal of manure in a county and not much cropland, there is
decrease in both nitrogeand phosphorusA portion of the reduced nitrogen amount is applied to the feeding space

load source in the source county at the eegfetide. Analysis of edgef-stream loads will not show this BMP's full effect
since some of the nitrogen is applied tadk to the source county's edgd-tide load.

Annual or CumulativeRnnual (tyear credit duration).
Can this practice be combined with other BMPg8.

Key Elements for State BMP Reporting through NEIEN
T BMP Name:
0 Manure Treatment Slow Pyrolysis (MTT1);
0 Manure Treatment Fast Pyrolysis (MTT2);
0 Manure Treatment Low Heat Gasification (MTT3);
0 Manure Treatment High Heat Gasification (MTT4);
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0 Manure Treatment Combustion (MTT5);

0 Manure Treatment High Heat Combustion (MTT6);

0 Manure Treatment Direct Monitor (MTTZ29)
1 Measurement unitDry tons. *For the directly monitored BMP, the amount of nitrogen reduced also is reported
(Ibs TN). This amount reduced is used instead of a factor.
Animal GroupEligible on any animal type or animal group; if none are reported tReldelzf & @A f t 0S5
Load SourceApproved NEIEN agricultural load sources; if none are reported the default will be FEED
County FromCounty or Outside Watershed (where manure or litter originated)**
County ToCounty or Outside Watershed (destination of end product)**
Date of implementationYear manure was treated.
FFb23GS KIFG GKS t20FrGA2y 2F GKS GNBFGYSydG aeaidsSy Aa
and the end product.

= =4 =4 =8 =4

Table A15-2. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Slow Pyrolysis Manure Treatment Slow Pyrolysis (MTTJ1 None
Fast Pyrolysis Manure Treatment Fast Pyroly$MTT2) None
GasificatioALow Heat Manure Treatment Low Heat Gasificatior None
(MTT3)
GasificatioAHigh Heat Manure Treatment High Heat Gasificatio None
(MTT4)
Combustion Manure Treatment Combustion (MTT5) None
CombustiorHigh Heat Manure Treatment High Heat Combustiol None
(MTT6)
Directly monitored manure Manure Treatment Direct Monitor Can be any combination of
treatment systems; data (MTT19) proprietary or nonproprietary
driven manure treatment system withappropriate
systems monitoring data

Additional Information

Expert panel report

Hamilton, D., Cantrell, K., Chastain, J., Ludwig, A., Meinen, R., Qdejb Porter. 2016. Manure Treatment

¢t SOKy2ft23ASaY wSO2YYSYRIFGA2ya FTNRBY (KS al ydaNE ¢NBF Y
Manure Treatment Technologies as a Best Management Praklieilton, D., and J. Hanson, Edito@BPTRS311-16.
https://www.chesapeakebay.net/documents/MTT_Expert Panel Report WQGIT approved Sept2016.pdf

Farm Manue-to-Energy Initiative. 2016. Final Report: Using Excess Manure to Generate Farm Income in the Chesapec
@ wSIAA2Y Q& t K2 ALK 2 Namompa®yingmaiRriald availablezht € NBLI2 NI F YR
http://articles.extension.org/pages/73602/farrmanureto-energyinitiative-in-the-chesapeak&egionreport-january

2016

Chesapeake Bay Commission, Chesapeake Bay Foundation, Maryland Technology Development Corporation and Far
Pilot Project Coordination, Inc. 2012. Manure to Energy: Sustainable Solutions for the Chesapeake Bay Region.
http://www.chesbay.us/Publications/manurtn-energy%20report. pdf

Thermal Manurdo-Energy Systems for Farmvddeos, case studies and other informational resources.
http://articles.extension.org/pages/68455/thermainureto-energysystemsor-farms

Version and History Statement

This ido sheet was first published on August 10, 2018 and reflects the BMP definitions and reductions approved by the
WQGIT in September 2016. All BMP effectiveness estimates are subject to potential future reviews according to the
availability of new scientdiinformation and CBP partnership needs, as defined irBtfi& Review Protocol
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https://www.chesapeakebay.net/documents/MTT_Expert_Panel_Report_WQGIT_approved_Sept2016.pdf
http://articles.extension.org/pages/73602/farm-manure-to-energy-initiative-in-the-chesapeake-region-report-january-2016
http://articles.extension.org/pages/73602/farm-manure-to-energy-initiative-in-the-chesapeake-region-report-january-2016
http://www.chesbay.us/Publications/manure-to-energy%20report.pdf
http://articles.extension.org/pages/68455/thermal-manure-to-energy-systems-for-farms
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-16. Manure Transport

General Information

Animal manure is a valuable source of carbon and
nutrients for farmers. Animal operations sometimes
transport their collected manure to other farms or
facilities to utilize its nutrients, which includes nitroge
and phosphorus.

CBP Definition(s) =2
Manure TransportTransport of excess manure in or
out of a county. Manure may be of any typgoultry, o
dairy, or any of the animal categories. Transport sho
only be reportedor county to county transport.
Movement within the same county should not be o

included. FigureA-16-1. A truck is loaded with chicken litter, which is a

Specifications or Key Qualifying Conditions mixture of manure, bedding and other materials collected fro
P y g the floor of a chicken housAnimal manure and poultry litter is

Norlg for CBP purposes beyond yvhat is included in th'sometimes transported to other farms for field application or
definition. States may have requirements for haulers ¢, facilities where it is converted into organic fertilizer produc

producers thaare not summarized here. Phota USDA

Nitrogen, Phosphorus and Sediment Reductions

There are no sediment reductions for the manure transport practice. Nitrogen and phosphorus reductions depend on
the animal type, destination and amount (tons) of manure transportgec8ic information about the nitrogen and
phosphorus content of (dry) manure and litter can be found in Chapter 3 (Téh)lef3he Watershed Model
documentation and the Poultry Litter Subcommittee Report.

Specific Reporting and Modeling Information

Appicable Land Use Types (or other load sources) Treated by the BMP:
9 Load Source
o0 Permitted Feeding Space; Nonpermitted Feeding Space
1 Animal Groups, which may include some overlap among categories
o All animals; livestock; poultry; beef; broilers; cattle; chitkedairy; goats; hogs and pigs for breeding;
hogs for slaughter; horses; layers; other cattle; pullets; sheep and lambs; swine; turkeys

Brief Description of BMP Simulation in the Model

The manure transport practice isManure Transport BMPVianure transport BMPs directly influence the amount of
nutrients available from animal manure for field application and subsequent BMPs. The total application of manure
could be reduced in a county if a jurisdiction indicated that manure was transpottedf that county. However, the

crop nutrient need is not changed; other sources of nutrients will make up the difference in the crop need where they
are available. Nutrients are applied to meet the nitrogen crop need. This can lead to applicationtiqrussn excess

of crop need where manure is the nutrient source. In cases where manure becomes less available and is replaced with
inorganic fertilizer, there is a decrease in phosphorus. There may be an increase in nitrogen loads, since nitrogen from
inorganic fertilizer is more likely to run off to streams than nitrogen from manure. In some cases, there is no change in
nutrient loads. In cases where there is a great deal of manure in a county and not much cropland, there is a decrease i
both nitrogen ad phosphorus.

Annual or CumulativeRnnual (tyear credit duration).
Can this practice be combined with other BMPg8.

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
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0 Manure Transport w v

1 Measurement unitDry tons or Wet tons. NoteCalculations are - :
done using dry tons, so if wet tons are reported they are converte

to dry tons for you.

1 Animal GroupEligible on any animal type or animal group; if none
' NB NBLRNISR UGUKS RSTlrdzA &G oAaff

reported the default will be FEED .
T County FromCounty or Outside Watershed (where manure or litte

originated)
1 County ToCounty or Outside Watershed (destination of manure (Figure AL6-2. Some Bay states help farmer:
litter) identify certified manure haulers that will

transport excesmanure to areas that need i

91 Date of implementationYear manure was transported. _
Phota Maryland Department of Agriculture.

Table A16-1. Synonymous BMP names for Watershed MadeIEN and other sources

Manure Transport Manure Transport Manure/litter hauling; manure/litter
transport

Additional Information

Poultry Litter Subcommittee. 2015. Recommendations to estimate poultry nutrient production in the Phase 6 Watershe
Model.

https://www.chesapeakebay.net/documents/recommendations_to_estimate poultry nutrients for phase 6 model 0

3062015.pdf

Manure Value and Economid¥ebpage and additional resourcdstp://articles.extension.org/pages/8652/manure
valueand-economics

Version and History Statement
This info sheet was first published onglst 10, 201&nd reflects the BMP definition arizenefitsthat have remained
Ay dzaS aAyOS NB@GASG YR FLIINRGIE o6& GKS /.t LI NIYySNAI

All BMP effectiveness estimates are subjegbotential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi®® Review Protocol
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https://www.chesapeakebay.net/documents/recommendations_to_estimate_poultry_nutrients_for_phase_6_model_03062015.pdf
http://articles.extension.org/pages/8652/manure-value-and-economics
http://articles.extension.org/pages/8652/manure-value-and-economics
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-17. Manure Incorporation or Injection

General Information }
Manure is a byproduct of animal agriculture and isa &
valuable fertilizer for crop production. Applying manure ;,’_‘\
the soil surface is a commanethod for distributing e
manure and its nutrients on crop fields. However, this
results in the loss of ammonia nitrogen, can cause odor Z ,r
issues and increases the risk of phosphorus runoff. Whe ’4;;“\ &
manure is incorporated or injected into the stiik 4 N
potential odors or loss of nutrients are reduced. There a
many different specialized pieces of equipment that
enable farmers to incorporate or inject manure into the ;
soil based on their needs or manure used. :

CBP Definition(s)
Manure Incorporations defined as th mixing of dry,

> A,.fh 3 ¥ " e Pl s, = @ ; S
i liquid . trient includi Figure Al7-1. Specialized equipment is used for manure
semkdry, or liquid organic nutrient sources (including incorporation and injection. Manure incorporation requires

manures, biosolids, and compost) into the soil profile machinery that mixes dry, sesiy or liquid organic nutrient

within a specified time period from application by a rangsources; such as manure, bisolids, and composginto the soil
2F FASER 2LISNIXOGAZ2YyaAa OXHNKNJ t+2NJ tazt FYYzYAl T1zaa NBR
credit and3 days for P reduction credit(s)). These methods
can provide nutrient loss reductions that may differ for P
and N by method used. Nutrient loss reductions are
primarily due to lower ammonidl volatilization and in
many cases lower dissolved P and N logsssirface
runoff. Nutrient loss reductions may vary with timing
between application and soil mixing, degree of soil mixin
and percent soil surface disturbance. T®@BFhas
established two categories of incorporation

High disturbance incorporatigorovidesthe highest 5
degree of mixing of organic nutrient sources into the roor -
zone, but effectively eliminasthe erosion control s hink $ o
benefits of conservation tillage. Incorporation plus 1 S T
additional field operations retain <30% of residue cover i: . -
planting. i

Low disturbance incorporatioteavesgreater quantities of Figure A17-2. Manure injection mechanically applies the orga
organic nutrient sources on the soil sace, but maintais ﬂl_JtrientSc manure, biesolids, or composy iﬂ_to the root zone

most of the benefits of conservation tillage. IncorporatiorW'th surface soil closure at the time of application. This offers
plus additional field operations retains at least 30 % of greatest nutrient reduction and odor reduction duditited soil

residue cover at planting to meet criteria for the Phase g1STUPtion, amount of material left on the soil and immediate
. . . closure Phota Livestock and Poultry Environmental Learning
Conservation Tillage practice.

Manure Injections a speciized category of placement in which organic nutrient sources (including manures, biosolids,
and composted materials) are mechanically applied into the root zone with surface soil closure at the time of
application. Injection is expected to provide the gtest level of nutrient loss reduction to both atmospheric and surface
runoff pathways (including both dissolved and sediment bound nutrients), as well as odor reduction, due to limited
guantities of material left on the soil surface, limited soil disraptiand immediate soil closure. Total soil surface
disturbance for injection plus planting and any other field operations should be less than 40% so that the practice is
compatible with the Low Residue, Strip TilliNdl practice.
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Specifications or Key Qlifying Conditions

Manure must be incorporated into the soil withir3ldays to be eligible for the manure incorporation (late) BMPs and
must be incorporated within 24 hours to be eligible for the incorporation (early) BMPs. The expert panel report (see
Additional Information below) provides other qualifying conditions, such as appropriate application technologies for
injection and incorporation (lovdisturbance). Any tillage system is appropriate for kiggturbance incorporation, but
not all tillage sgtems may be consistent with disturbance or crop residue requirements for separate BMPs such as
conservation tillage.

Nitrogen, Phosphorus and Sediment Reductions

Onlynitrogen and phosphorusfficiencies have been established for these practices. Anynsgdiloss reductions
associated with injection or low disturbance incorporation are addressed through corresponding conservation tillage
BMPg(see A3: Conservation TillagdPhosphorus efficiency values differ based on whether the practice is implemented
in an area of the Coastal Plain or in any other hydrogeomorphic region (HGMR), as shown irlahle A

Table A17-1. Nitrogen and Phosphorus Efficiency Values for Manure Incorporation and Injection BMPs

BMP Nitrogen Phosphorus Phosphorus
All HGMRs Coastal Plain HGMRg  All other HGMRs

(%) (%) (%)

Incorporation Low Disturbance Early* 8 14 24

Incorporation Low Disturbance Late** 8 14 24

Incorporation High Disturbance Early* 8 14 12

Incorporation High Disturbance Late** 8 14 12

Injection 12 22 36

*Early = manure is incorporated into soil within 24 hours of application

**|_ate = manure is incorporated into soil between 1 and 3 days of application

Specific Reporting and Modeling Information
Applicable Land Use Typesdthver load sources) Treated by the BMP:
Cropland Eligible for Manure*

Row Crops Eligible for Manure*

Specialty Cropland*

Cropland and Hay Eligible for Manure

Hay

Leguminous Hay

Other Hay

Pasture

Pasture and Hay

= =4 =4 =4 =4 =8 -8 -8 -9

Manure Injection and Manure Incorporation L@isturbance (Early or Late) can be applied to any of the above land use
groups. Manure Incorporation High Disturbance (Early or Late) is only applicable to the load source groups above with
an asterisk (*).

Brief Description of BMP Simulation in the Mode

The manure incorporation and injection practices Bfeciency ValuBMPs All nitrogen and phosphorus loafism

acres treated by manure injection or incorporation are simulated as a percent reduction of the estimated runoff using
the values in Table-A7-1.

Annual or CumulativeRnnual (tyear credit duration).

Can this practice be combined with other BMPe2
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Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
0 Manure Incorporation Low Disturbance Early
0 Manure Incorporation Low Disturbance Late
0 Manure Incorporation High Disturbance Early
0 Manure Incorporation High Disturbance Late
0 Manure Injection
Measurement unitAcres or percent
Land UseApproved NEIEN agricultural land uses; if none are reported the default will be Row Crops Eligible for
Manure
1 Geographic locatiorApproved NEIEN ggmaphies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUC6, HUC4); State (CBW only)
1 Date of implementationYear practice was implemented.

= =4

Table A17-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

ImmediateLow Disturbance Manure Incorporation Low None
Manure Incorporation Disturbance Early
Low Disturbance Manure Manure Incorporation Low None
Incorporation Disturbance Late
ImmediateHigh Disturbance Manure Incorporation High None
Manure Incorporation Disturbance Early
High Disturbance Manure Manure Incorporation High None
Incorporation Disturbance Late
Manure Injection Manure Injection None

Additionallnformation

Expert panel report

Dell, C., Allen, A., Dostie, D., Mein&), & R. Maguire. 2016. Manure Incorporation and Injection Practices for use in
Phase 6.0 of the Chesapeake Bay Program Watershed Model. D. Meals (ed.) with M. Dubin, L. Gordon, J. Sweeney &
Brosch. CBP/TRE®9-16. https://www.chesapeakebay.net/documents/Phase 6 FINAL MIl_Final Report FINAL.pdf

Maguire, R., Beegle, D., McGrath, J., & Q. Ketterings. 2018. Manure InjadtiofTill and Pasture Systems. Virginia
Cooperative Extension, Publication C3EB.
https://pubs.ext.vt.edu/content/dam/pubs_ext vt edu/CSES/CREESER31.pdf

Version and History Statement
This info sheet was first published on August 10, 28i@reflects the BMP definitions and reductions approved by the
WQGIT in December 2016.

All BMP effectiveness estimates are subject to potential future reviews according to the availability of new scientific
information and CBP partnershigeds, as defined in theMP Review Protocol
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https://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/CSES/CSES-22/CSES-231.pdf
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-18. Animal Mortality ManagemenCompostlng)

General Information

The unplanned mortality of animals involved in agricultural
production can result in water quality and public health
impacts, such as increased nutrient pollution and the sprea
of diseases. Animal mortality management practices can
protect surface and grndwater by minimizing
contamination from dead animal carcasses, as well as
preventing the spread of pathogens to service providers wh
are responsible for handling the carcasses. Mortality ;
management can include methods such as composting,
incineration @ offsite disposal.

CBP Definition(s)

Animal mortality disposal by compostinthe handling, A =
storage and disposal of poultry, livestock or other routine  Figure AL8-1. Animal mortality composting facility.

animal mortalities by composting including one or more of tfSourceAnimal Mortality CompostingBlanchard

following, alone or in coivination: static piles and windrows 2emonstration Farms (blancldemofarms.org)

(a.k.a. passive piles), turned windrows, static aerated

windrows, a bin system, a tunnel composter, ovassel composter such as a rotating drum. An implementor must
report units of animal units or tons of carcasséslead animal for an annual practice or in units of systems for a
structural system.

Animal mortality disposal by landfill or renderiisghe handling, storage and disposal of poultry, livestwoither

routine animal mortalities by internment in a landfill or processing at a rendering fagilitimplementor musteport

units of animal units or tons of carcasses of dead animal by animal type for an annual practice or in units of systems fo
structural system.

Animal mortality disposal by burie the handling and disposal of poultry, livestock, or other routine animal mortalities
by placing the carcass or carcasses below ground into an excavated pit, hole, or trench, which is then coamgedo
This practice is considered a baseline management practice and not as a reportable CBP BMP for nutrient reduction
credit.

Animal mortality disposal by incineratiemthe handling, storage and disposal of poultry, livestock or other routine

animal mortalities by thermochemical conversion using combustion, gasification, pyrolysis, or some combination of
those methods. The methods result in gaseous and solid byproducts. It is expected that most nitrogen is transformed
and lost to the atmosphere, ville all phosphorus remains available for land application or for transpaorimplementor

must report units of animal units or tons of carcasses of dead animal by animal type for an annual practice or in units o
systems for a structural system.

Specifiations or Key Qualifying Conditions

Any mortality management practice or method mentioned that meets the definitions above and treats routine animal
mortalities from one of the animal groups listed in the table below is eligible for credit. Practicestlumds used for
catastrophic mortality events are not eligible under this set of practices. Practices or methods that are also used to trea
manure should not be reported twice, i.e., they should not be reported as both mortality and manure treatment
practices.Additional guidelines for specificiations can be found in théukal Resource Conservation ServicRQ$
Gonservation practice standds, as well as th&®esource Improvement (RI) repfpages 11, 12).
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https://www.nrcs.usda.gov/sites/default/files/2022-08/Animal_Mortality_Facility_316_CPS_9_2105.pdf
https://www.chesapeakebay.net/documents/RI_Report_5_8-8-%2014.pdf
https://blancharddemofarms.org/practice/animal-mortality-composting/
https://blancharddemofarms.org/practice/animal-mortality-composting/

Table A18-1. CAST conversion rates of animals per system.

All Turkeys 3,744 38.33866 0.000023
All Beef 22 1.14 0.001890
DC Broilers 198,096 163.93 0.000003
DE Broilers 198,096 136.9826 0.000003
MD Broilers 198,096 163.93 0.000003
NY Broilers 198,096 178.0822 0.000003
PA Broilers 198,096 178.5749 0.000003
VA Broilers 198,096 175.4352 0.000003
WV Broilers 198,096 256.3884 0.000003
All Dairy 84 0.74 0.002881
All Goats 13 15.38 0.000344
All Swine (hogs and pigs for breeding 428 2.222222 0.000311
All Swine (hogs for slaughter) 74 3.703704 0.000111
All Horses 7 1 0.006765
All Layers 1,720 250 0.000040
All Other cattle 43 3.34 0.002385
All Pullets 9,734 352.5 0.000010
All Sheep and lambs 33 10 0.000574

Nitrogen, Phosphorus and Sediment Reductions

The reduction efficiencies for animal mortality management practices are shelew in Table A8-2. When reporting

these practices, jurisdictions must include the animal type and either the animal count or animal number (AUs) of
mortality of the production/inventory of the operation during the reporting period, or the weight (tons) of carcasses
disposedusing the BMP. All systems, tons, animal counts or AU are converted to acres using the standard conversions

Table A18-2. Summary of recommended reduction efficiencies for the agricultural stormwater management BMP.

Burial 0 0 N/A
Compost 0.124 0.059 N/A
Incineration 0.372 0.059 N/A
Rendering 0.372 0.059 N/A

Specific Reporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
1 Feeding Space
1 Permitted Feeding Space
1 Nonpermitted Feeding Space

Brief Description of BMP Simulation in the Model
The animal mortality management BMP is considere&#iciency Value BM®hich reduces total nitrogeand
phosphorudoadsfrom eligible load sources according to the percentage values listed in T4I8QA

Annual or CumulativeCumulative (5/ear credit duration).
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Can this practice be combined with other BMBathmortality BMP is mutually exclusive from one another; however,

the mortality practices are not mutually exclusive with other practices applied to the feeding space load source. In othe
words, only one type of mortality BMP can be applied for a given set of animals, but othenartadity BMPs can still

be applied €.g., barnyard runoff control or loafing lot management).

Key Elements for State BMP Reporting through NEIEN
1 BMP Name:
o Animal mortality disposal by incineration
o Animal Mortality Facility (NRCS316), Animal Compost Structure RI, Confpastities, Composting
Facility, Dead Bird Composting Facility, Animal mortality disposal by composting
o Animal mortality disposal by rendering or landfill
1 Measurement unit:
0 au, Unit = count
beef , Unit = count
broilers , Unit = count
dairy heifers , Uni= count
goats , Unit = count
hogs and pigs , Unit = count
hogs for slaughter , Unit = count
horses , Unit = count
layers , Unit = count
livestock , Unit = count
no , Unit = count
no systems , Unit = count
no. systems , Unit = count
number , Unit = count
other cattle , Unit = count
poultry , Unit = count
pullets , Unit = count
sheep and lambs , Unit = count
st, Unit = count
swine , Unit = count
systems , Unit = count
0 turkeys, Unit = count
1 Land UsePermitted feeding operatiomon-permitted feeding operation, feeding operation
9 Geographic locatiomApproved NEIEN geographies: Latitude/Longitude; County; County (CBW only); Hydrologic
Unit Code (HUC12, HUC10, HUC8, HUC6, HUC4); State (CBW only).
1 Date of implementationDatethe animal mortality management practice was implemented.

O 0000000000000 0O0ODO0OO0OO0OOo

Table A18-3. Synonymous BMP names for Watershed Model, NEIEN and other sources.

Animal mortality disposal by Animal mortality disposal by compostint NRCS Practice 316: Animal

composting Mortality Facility; Animal Compos
Structure RI; Composter Facilitieg

RF2: Animal compost structure Composting Facilities; Dead Bird

Composting Facility
Animal mortality disposal by incinerati

Animal mortality disposal by rendering «
landfill
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Additional Information

Expert panel report

Hamilton, D., Bass, T.M., Gumbert, A., HoviitghHutchinson, M., Lim-T., Means, S., and G. Malone. (2021).

Estimates of nutrient loads from animal mortalities and reductions associated with mortality disposal methods and Best
Management Practices (BMPs) in the Chesapeake Bay Watershed. Bditdddnson, A. Gumbert & D. Hamilton.
Approved by the CBP WQGIT on July 24, 2023. Available at
https://d18leviok5lea.cloudfront.net/chesapeakebay/documents/Anirddbrtality-Mngmnt-ExpertPanelReport
WQGITApproved.pdf

NRCS Conservation Practice Standard. Animal Mortality Facility (Practice 316).
https://www.nrcs.usda.gov/sites/default/files/202B8/Animal_Mortality Facility 316 _CPS 9 2105.pdf

Chesapeake Bay Program Resource ImproveménP(Rectice Definitions and Verification Visual Indicators Report:

Ensor, R., Absher, D., Moore, G., Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & J. Hill. 2014. Chesa
Bay Program Resource Improvement Practice Definitions andcdédfi Visual Indicators Report. Approved by CBP

Water Quality Goal Implementation Team, August 2014. Paged21
https://www.chesapeakebay.net/documents/RI_Report 58-814.pdf

Version and History Statement

This info sheet was first published épril 3, 2024and reflects the BMP definitions and reductions approved by the
WQGIT in July 2023. All BMP effectiveness estimates are subject to potential future reviews according to the availabilit
of new scientific information and CBP partnership needs, as defintheé BMP Review Protocol
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https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Animal-Mortality-Mngmnt-Expert-Panel-Report-WQGIT-Approved.pdf
https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Animal-Mortality-Mngmnt-Expert-Panel-Report-WQGIT-Approved.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-08/Animal_Mortality_Facility_316_CPS_9_2105.pdf
https://www.chesapeakebay.net/documents/RI_Report_5_8-8-%2014.pdf
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-19. OffstreamWateringWithout Fencing

General Information

When livestock have access to the stream as a water
source, they degrade the areas alahg streambank,
increasing erosion while also depositing manure directly
into the stream. Alternatively, when livestock have wate
sources away from the stream, there is less erosion and
their manure is less likely to wash into the stream.

CBP Definitios]

Off-stream watering without fencingrhis BMP requires
the use of alternative drinking water sourgasich as
permanent or portable livestock water troughs placed
away from the stream corridor. Implementing affream
shade for livestock is encouragedhere applicable. The
water supplied to the facilities can be from any souyrce
including pipelines, spring developments, water wells ang
ponds. Inastream watering facilitiessuch as stream
crossings or access poinge not considered in this
definition. The modeled benefits of alternative watering
facilities can be applied to pasture acres in association
with improved pasture management systems such as
rotational grazing.

Watering trough (CBP Resource Improvement Practice,
18): A permanent or portablelevice to provide an
adequate amount and quality of drinking water for
livestock.

Specifications or Key Qualifying Conditions
This BMP is only applicable for livestock pastures that d¢
not have stream exclusion practices, as pastures that B0 / ~
exclude livestok from streams already provide alternatIVEF|gure A19-1. Alternat|ve water sources away from the strean
water sources as part of those practices. See buffers witkeep livestock in pasture or heavy use areas, reducing erosi
exclusion fencing (A3) as an example. Otherwise, there and manure deposition to the streafhotos: USDA NRCS

are no specific conditions for CBP purposes. It is expect

that reported costshare practices adorm to state or federal practice standards, and that any-costshared

practices conform to the criteria described in tResource Improvement (RI) Practice Definitions and Verification Visual
Indicators Reportlinked under Additional Information belg.

Nitrogen, Phosphorus and Sediment Reductions
Table A19-1. Supplemental Nitrogen and Phosphorus Percent Reductions to Land Use Runoff

BMP Nitrogen Phosphorus Sediment
(%) (%) (%)
Off-stream watering without fencing 5 8 10

SpecifiReporting and Modeling Information

Applicable Land Use Types (or other load sources) Treated by the BMP:
1 Pasture
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Brief Description of BMP Simulation in the Model
The oftstream watering without fencing BMP is Efficiency Value BMEach acre of pastureported under the BMP
will have its nitrogen, phosphorus and sediment loads reduced using the values in Tldble A

Annual or CumulativeCumulative (16/ear credit duration; 8ear credit duration for R18).
Can this practice be combined with other BMIPa8.

Key Elements for State BMP Reporting through NEIEN
T BMP Name:
o Off-stream watering without fencing
0 Watering trough RI
1 Measurement ait: Acres; if only the number of systems is known, this can be reported and NEIEN will convert
to acres
Land UsePasture
Geographic locatiompproved NEIEN geographies: County; County (CBW only); Hydrologic Unit Code (HUC12,
HUC10, HUCS8, HUG8JC4); State (CBW only)
91 Date of implementationYear watering system was implemented.

Table A19-2. Synonymous BMP names for Watershed Model, NEIEN and other sources

Off streamwatering without Alternative water system; Watering facility (NRCS 614)
fencing; Alternative water source extension of CREP watering system;

watering facility;

watering trough RI (RI8)

Additional Information

Chesapeake Bay Program Resoumgarovement (RI) Practice Definitions and Verification Visual Indicators Report:
Ensor, R., Absher, D., Moore, G., Garber, L., McGee, B., Albrecht, G., Weibley, E., Wootton, C., & JOH#is2pddke
Bay Program Resource Improvemditactice Definitins and Verification Visual Indicators Repégpproved by CBP
Water Quality Goal Implementation Team, August 20t#s://www.chesapeakebay.net/documents/RI_Report 588

14.pdf

Version and History Statement
This info sheet was first published on August 10, 2018 and reflects the BMP definitions and reductions approved by the
WQGIT in May 2010.

All BMP effectiveness estimates angbject to potential future reviews according to the availability of new scientific
information and CBP partnership needs, as defined irBthi¢> Review Protocol
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https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
https://www.chesapeakebay.net/documents/RI_Report_5_8-8-14.pdf
http://www.chesapeakebay.net/publications/title/bmp_review_protocol

A-20. Poultry Litter Ammonia Control
Practices

General Information

There are two established practices feducing hazardous
ammonia emissions from poultry houses: poultry litter
amendments and biofilters. Poultry litter amendments prevent
poultry manure ammonium from transforming into ammonia
gas, a process known as volatilization. Reducing ammonia
volatilizaion improvesair quality and poultry healttsaves
energy byredudng the need fowentilation, retainsnitrogenin
litter for use as fertilizerand decreases leaching and runoff of
soluble phosphorus and heavy metals from laplied litter.
Biofilterstreat volatilized ammonia before it leaves the poultry
hou_se by dlrectlng. ar throggh a filter. Airis directed thr.oqu?igure A20-1. NRCS Practice Code 591: Amendments for t
a mixture of organic materials that break down ammonia

d ; 2" i d hemical d treatment of agricultural waste is the treatment of manure,
and transform It into norhazaraous chemical compounds process wastewater, stormwater runoff from lots or other

befqre it exits the poqlly .house. Biofilters a!so re_duc.e intensity areas, and other wastes with chemical or biologic
particulate matter emissions, odors and microbial bioaerosadditives. Source: NRCS Tesgee
and hydrogen sulfide emissions. (https://www.nrcs.usda.gov/wps/portal/nrcs/detail/tn/home;

?cid=nrcs144p2 0271Y9

CBP Definition(s)
Poultry Litter TreatmentA surface application of alum, an acidifier, to poultry litter to acipldyltry litter and maintain
ammonia in the norvolatile ionized form (ammonium).

Poultry House Biofilter§hese poultry housing ventilation systems pass air through a biofilter media that incorporates a
layer of organic material, typically a mixture ohgoost and wood chips or shreds. These support a microbial population
and reduce ammonia emissions by oxidizing volatile organic compounds into carbon dioxide, water, and inorganic salts

Specifications or Key Qualifying Conditions

To receive ammonia end®n reduction credit, alum must be applied at a rate of 250 Ibis1PB0 square feet. Consult
your local NRCS representative to determiihe necessarjocal, state and federal laws to follow during applicatiand
for help with application products, ras, methods, handling, storage and timing.

Nitrogen, Phosphorus and Sediment Reductions
Theammoniareductions for poultry litter amendments are displayed in TabROAL.

Table A20-1. Ammonia Emission Reductions for Poultry Litter Amendiaad Biofters.

Broilers 50% 60%
Layers 50% 60%
Pullets 50% 60%
Turkeys 50% 60%

Specific Reporting and Modeling Information
Applicable Land Use Types (or other load sources) Treatbd BMP:

1 Poultry.
M Chickens
1 Layers
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https://www.nrcs.usda.gov/wps/portal/nrcs/detail/tn/home/?cid=nrcs144p2_027179
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/tn/home/?cid=nrcs144p2_027179





















































































































































































































































































