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Review of Management Scenarios for the Chesapeake Bay Program’s Phase 6 Watershed Model

David T. Lightle
Erosion Model Consultant
December 17, 2016

The following is a detailed discussion of my review of the RUSLE2 management scenarios and RUSLE2
runs resulting in Net C factors used in the Chesapeake Bay study.

Resources provided consisted of a limited RUSLE2 exported database containing only the management
and profile files and their dependent components selected or developed for this study. The version of
RUSLE2 used in making the runs was not documented in the materials provided. | utilized the latest
RUSLE2 version 2.6.2.1 June 1, 2016 for this review. Net C factor and other outputs are very similar to
those from other versions but may vary by a few hundredths due to bug fixes or changes in the RUSLE2
code with this version. The main focus of my review was the contents of the management files, what
system they represented, whether they contained errors, and how they could be improved.

In order to create corrected examples, | imported the NRCS RUSLE2 base database containing all the
additional operations, crops and etc necessary to create correct examples. In some cases | compared the
official NRCS RUSLE2 managements for certain CMZ’s as well, to review and compare the dates and
contents of cropping and tillage systems that were previously created by NRCS experts but not included
in this Chesapeake Bay database. | drew heavily on my previous 18 years of experience in building and
managing the NRCS RUSLE2 database and training hundreds of RUSLE2 users in the proper construction
of management files.



Alfalfa

The range of values is quite wide ranging from 0.01 to 0.17.
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The Alfalfa hay files are reasonably well built except there are possibly some inconsistencies caused by
the yield inputs for the regrowth cycles for hay crop intervals between the first cutting of the season and
the later cuttings. Generally the highest yield is realized at the first cutting with decreasing yields for
each successive cutting due to less desirable growing conditions during the hot summer months and
shorter recovery periods between cuttings compared to the first cutting following overwintering. In
RUSLE?2 the forage yield is properly entered to represent the amount to be harvested at the next cut, so
the senescence record spanning the fall winter and spring regrowth delivers the yield to the first cutting.
Regrowth files representing later hay cuts should be lower.

Most of the Alfalfa files correctly follow this logic. However this DE Alfalfa and grass file does not.
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315/ Plove, moldboard
3420/ Disk, tandem secondary op.
3425/ Disk, tandem secondary op.

Yalks Fert applic. surface broadcast

/27 Harraw, coiled tine:

/37 Diill or airseeder. double disk. Alfalfz brome, spring seed 1
E/15, Shredder, rotary mower
7430/ Harvest, hay, legume Alfalfa brome, spiing seed regrowth after out 1
1041/ Harvest, hay, lequme Alfalfa brome, spring seed senes to v2 reqrowth 1
4415/2 Fert applic. surface broadeast
5/18/2 Harvest, hay, lequme Alialta brome, yr2 regrawth after cut 2
B/28/2 Harvest, hay, lequme Altalta brome, yr2 regrowith after cut 2
8742 Harvest, hay, lequme Alfalta brome, yr2 regrowth after cut 2
10172 Harvest, hay, legume Alfalfa brome, w2 senes to w3 regrowth 2
4/15/3 Fert applic. surface broadcast
FA18/3 Harvest, hay, lequme Alfalta brome, yr3 regrowth after cut 2
B/28/3 Harvest, hay, lequme Alfalta brame, pr3 regrowth after cut 2
84743 Harvest, hay, lequme Alfalta brame, pr3 regrowth after cut N
104143 Harvest, hay, legume Alfalfa brome, w3 senes to yrd regrawth 2

e ] 0
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The management file named MD Alfalfa, shown below, correctly contains the higher yield entered for
the senescence and over winter periods that model the growth delivered to the next harvest, with lower
yield for later cuts. However, note that both of these files represent an Alfalfa and Brome grass mixture
while most of the other Alfalfa hay files are for straight Alfalfa. Note also that it uses a harvest
operation intended for straight legumes so the amount of forage being cut and removed in modeling



may be off some.
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For consistency, the description of what is being modeled should be more specific and specify the length

of time this perennial is to be modeled. Avoid comparing straight alfalfa to alfalfa grass mixes since
canopy and ground cover are different.

The number of years that alfalfa is grown before being re-established and the planting season (spring
vs. late summer) should be consistent across the states and CMZ’s for this study if consistency is
expected.

Typically alfalfa stands are re established every 4 to 6 years depending on yield decline and invasion of
grass and weeds. On the other hand, grass hay stands typically last much longer before needing re-
establishment.

Alfalfa files typically include 1 to 2 years of establishment with lower yields and fewer cuts and then 2 to
5 additional years of fully established receiving 3 or 4 cuts per year.



This Alfalfa file is more correctly built and represents straight alfalfa although the number of cuts in the
seeding year seem too numerous and probably will result in a weak stand in future years.
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Pasture

The pasture files are a mixture of different species and grazing systems ranging from hay species with
harvest cuts instead of grazing operations, to rotational grazing of nurse crops in the first year only all
the way to short duration high intensity grazing systems assumed to be small paddocks with animals
moved every day or two and the rest period managed according to the seasonal growth patterns.

The pasture file in DE is not for pasture but is Alfalfa cut for hay. There is a wide range of different
grazing and hay systems being modeled resulting in significant differences in C factors and residue,
canopy outputs and erosion rates.

The USDA National Agricultural Statistics Service reported that 3899 acres of non irrigated pasture was
grown in DE in 2013. | called out the pasture file in DE specifically because it exists in the USLE2
database under review and is highlighted as an outlier in the Summary table of net C factors that | was
provided.



The net C factor of 0.148 is significantly higher than others across the region.

Average of C factor, fraction

crop
Alfalfa Hay Harvested Area
Broccoli, spring

Cabbage

Corn & Wheat

Corn for Grain

Corn for Silage

Cucumber

Other managed hay H
Pasture / Range
Potato

Snap Beans

Soybean

Soybean & Wheat
Soybean Wheat - Relay
Tomato

Watermelon

‘Wheat for Grain

Tatal LY
4 ¥ GenesPivot .~ RULSE2 C-factor Related Qutputs

PET I T I e
.~ RULSE2 Results for

Scen Buider 1[4

Average: 0150665227  Count: 25 Sum: 361596545

overall
average C-
I factors by
cmz = Crop Management Zones crop
sta omz B
Grand
ZDE =MD SIVA =WV Total

E 59 4.1 65 64 66 67 62 median 2*¢
0.091 0.047 0166 0.120 0.011 0.037 0.044 0.103 0.00|66 (cm2) 0.083 0.061] 0.046 0.

Columm: VA-66] g3a1 0.3

0.398 0.398]
0.055 0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.
0.211 0.148 0.214 0171 0.190 0.136 0.155 0.147 0.188 0.204 0.212 0.158 0.178] 0.179 0.
0.423 0.316 0404 0.347 0.366 0.326 0.336 0.340 0405 0.429 0.460 0.382 0.378 0.374 0.
0.527 0.340 0.526 0.665 0.210 0.133 0.352 0.393 0.352 0.
ted Areg 0706 0002 —0-3 Be8— 0TS 07101 UN007 0007 0086 9-:001—0083 0.052] 0.008 0.
<m12 0.005 0.005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0.020>].005 0.
A $8—0.625 0,820 0.828 0.629 0.554 0593 0607 —-676—U.660| 0.628 0.

0.583 0.583
0.303 0.298 0.214 0.239 0172 0188 0193 0.214 0224 0.241 0.233 0.229] 0.224 0.
0.032 0.155 0.128 0.151 0.119 0.176 0.199 0.197 0.129 0.143 0.151 0.

0.072 0.072]

0.334 0.372 0.398 0.375
0.176 0.239 0.227 0.241 0.220 0.224 0.221] 0.226 0.
0.083 0.246 0.224 0.243 0276 0.293 0.215 0.167 0.186 0.202 0.199 0.212] 0.215 0.

n 21 26 N0 0440 NI N1 0INT 00 33D n 310l

. B Re: Re

—
i.. |E%RE

Lz |

-

ERBC T

— _ . - [
@ NDEeEE TR - PivotTable Toals DRA| esBay_RUSLE2_outputs_08-21-15_GY.xlsx - Microsoft Exc ol o
DT A
| Home | mnsert Pagelayout  Formulas Data Review  View Options Design @ - = x
T = —! = - FEt -
* Lt Calibri -1 - ‘A A ‘ ‘: %Wrap Text General - ﬁ g EEl- ;‘ @ S ﬂ
E 153 Copy . ] Fill -
Paste. B 7 O -|[&- A= Merge & Center ~ ||| $ = % s |[%8 ;9| Conditional Format el Insert Delete Format Sort& Find &
~  Jf Format Painter LRI A B e ‘ lhc ] Formatting - as Table - Styles= | - - F Clear~  Fiter= Selact~
Clipboard 2] Font = Alignment = Number LE] Styles Cells Editing |
Ha - £ pa ¥
=
A B G D E F G H J K L M N Q R PivotTable Field List v X
1 All outlier c-factor values are influenced by outlier crop residue % values; and Corn & Wheat c-factors were additional

Choaose fields to add to report:

[C|Date

[C]PLU, fraction

[ Res. surf. cover, fraction
[Live surf. cover, %
[T|Rock cover, %

[“]Met surf. cover, fraction
[F]s¢, fraction

[F]5C top, fraction

[7]SC bettom, fraction
[Flcc, fraction

m

Crag fields between areas below:
¥ Report Filter 5 column Labels

state M
anz =

[ Rrow Labels % values
aop A Average of C... ™

[] Defer Layout Update

) s

"= @ il o> 9:24AM




This is the DE pasture file provided. Upon review, the contents of this management file do not represent
a pasture scenario. It is straight alfalfa.
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This file contains no grazing operations and no pasture species in it. It clearly does not represent a
pasture scenario and should not be used in this report to represent a pasture.

Compare it to one below from MD in CMZ 4.1 illustrating the differences between a hay harvest
management scenario and a pasture management scenario.

The pasture file for MD CMZ 4.1 appears to be better but it uses an intensive rotational grazing
operation with only 3 grazing cycles per year which is more typical of normal rotational grazing. In
typical intensive rotational grazing systems the removal is significant in a matter of hours or a day and
the rest period cycles typically range between 3 weeks to 8 weeks but get longer in the late summer as
production slows.
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A0 > o \ Graze, intensive rotational / hi ason pasture, wd+, regrowth after arazing | 500 25500 14
\ 9147 K o \ Graze, intensive rotational / *|[7]... season pasture, w3+ , senesc to regrovith ] 000 9.5625 0.53
\ AT o \ Graze, intensive rotational / ~|[]...as0n pasture, w3+, regrowth after grazing ] 500 25.500 1.4
\ 9/1/8 / - o \ Graze, intensive rotational / hi season pasture, yi3+ . senesc to regrowth ») 4000 9.5625 0.53
\ 710/ / = o \__ Graze, intensive rotational /' *|[7...as0n pasture, wa+ regrowth after grazing ¥] 1500 25.500 1.4
\ 514 / - o Graze, intensive rotational ~I7... season pasture. w3+ . senesc to regrowth ~| 4000 9.5625 0.53
X 7 —
< | n | »

Cal ing: fuel per area ARS_General %I NRCS simple 11182015 Ecew profiles 08-21-15
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414 Drrill or_ait seedsr =10 in spac. Tall Fescue / wWheat, winter, grain 5.E. 40
5141 < Grass, cool season pasture, senesc to regrowth 2
104141 [Graze, stUBBlE or residus 25 pet
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The pasture file in MD CMZ 59 shown above attempted to model the establishment period from March
13 to Oct 1 for tall fescue seeded with a wheat nurse crop grazed out 5/1. No plow was contained in the
file if that was a requirement for analysis. The wheat vegetation file used at seeding in this pasture file
was built for use in the Southeastern US for wheat harvested as grain and the internal growth curve
contains no winter dormant period so it is probably not appropriate for MD. This vegetation also does
not include tall fescue as an understory crop. The first grazing in this scenario removes wheat forage
only 1 month after seeding. This is much too soon after seeding to begin grazing. This first grazing
operation contains removal rates representative of a rotational grazing system but calls in an incorrect
cool season grass pasture vegetation file intended for overwintering periods. Then the management
shows that this is followed by a stubble grazing operation that removes no live forage only wheat
stubble residue.

My conclusion on pastures is that there are significant differences in the RUSLE2 Net C factors because
apparently no consistent standard format, common species or defined grazing system was specified in
the instructions. Pasture files should contain species suitable for grazing not straight legumes and
should contain grazing operations rather than hay cuts. Just as you specified a specific crop and tillage
system or other crop groups, | recommend specifying a species or forage mixture and grazing system
common to the area and allow the variability of climate and production level account for the variability
across the region.

There are several common pasture species such as Tall Fescue, Orchard grass, and legume grass
mixtures that contain these species that are commonly grown in the Chesapeake Bay watershed.



The following three screen prints show the forage species and mixtures common to the three Forage
Production Zones that include the Chesapeake Bay watershed. There are slight differences in the
monthly forage production values and slight differences in yields related to the climate files used within
the vegetation files that | built for these, but not nearly the variability that exists between species grown
in various parts of the watershed.

Central Northeast:
il RUSLE2 Version 2621 un 12016) . - ————— —— -

File Database Edit View Options Tools Window Help
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HES | BER s | egl QH IR

(3 sails Mocliied Owner Group

i % iter';;:;:‘:;” stems flfalfa and rass, Central Morthaast 03/25/2010125..  Dave Lightls RZ_MRCS
0 Alaska Alfalfa, Central Mortheast 03/25/21012:5..  DaveLightle R2_MRCS
(2 Corstuction Site Vegetation Bermudagrase, Common, Central Mortheast 0E/23/2010 07:2 Dave Lightle R2_MRCS
(2] Dralt Not For Oficial Lse Birdsfoot trefoil , Central Mortheast 06/23/201001:2..  DaveLightle R2_MRCS
(2] Forest and Range Bielsfant trefuil snd Dichardgrass, Central Mortheast  13425/2M0 011 Dave Lightls RZ_MRLCS
-2 Mew Forages Blugstem or Indiangrass bunch grass, Central Northe... 03/25/2000 01:1..  Dave.Lightle R2_NRCS
£ Blaska Brassicas, spring seeded, Central Northeast 12/04/2012 02:3 Dave Lightle RZ_MRLCS
(21 Carbbean Area Brassicas, summer seeded, Central Northeast 12/04/201202:3.. Dave.lightle R2 MRCS
{10 Central and South Florida Chickary, Central Mortheast 06/23/2010M:2... Davelightle R2_MRC3
-1 Central Great Plains Claver and cool season grass, Central Northeast 03/25/2010 0:4...  davelightle R2_MRCS
~-3AE t default 12/28/2007 03:1...  dave.lightle R2_MRC3
{23 Central Rockies Forage sorghums of sudangrass, Central Mortheast 12/04/2012 02:3..  Dave.Lightle R2_MRCS
-~ Desp South Gamagrass. Eastern. Cential Nartheast 05/23/201001:2..  DaveLighte R2_NRES
-3 I':AD;“E' Mid South Kentucky Bluegrass and clover, Central Notheast 03/25/20010 01:5. . Dave Lightle R2_MRCS
g " maé‘ ol Kertucky Blusgrass, Cental Notheast 03/25/2010 015, Dave Lightle R2_HRCS
a Horthenm Gvaat Plains Lading Clover and grass, Central Mortheast 06/23/20M001:2.. DaveLightle R2_NRCS
[ Merthern Mortheast Oats, grazed. Central Mortheast 12/04/2012 02:4...  Dave.Llightle RZ_MRCS
{22 Northern Rackies Dats, late summer seeded, grazed, Cenbral Northeast  12/04/2012 02:4 dave lightle R2_MRCS
Oats, spring seeded. grazed. Central Mortheast 12/04/201202:4..  Dave.Lightle RZ_MRCS

(21 Morthwest Forage, Riange and Specialty Crop
2 Northwestem Wheat and Flange Orcl fral Northeast 03/25/2010 020, Dave Lightls RZ_MRCS

{17 Pasific |slands Area Orchardgrass, Central Mortheast 03/25/201002:0... DaveLightle R2_NRCS

(23 South Southeast Eue el 0G/Z3/2010 01-2 . Dave Lightle R2_MRLCS
{7 Southem Great Plains Red Clover. Central Northeast 03/25/201002:1...  DaveLightle RZ_MRCS
-] Southemn Northeast Fieed Canaiygrass, Central Morthesst 03/26/2010 022 Dave Lightla RZ_MRLCS
123 Subtiapical Rye, winter, grazed, Central Northeast 12/04/2012 02:4.. Dave.Lightle R2_MRCS
(23 Upper Mid Sauth Piyenrass, annusl, Central Mortheast 12/MA2012 024 dave lightle RZ_MRLCS
(23 Upper Midwest Fiyegrass, Perenrial, Cential Notheast 06/Z3/201001:3.. Dave Lightle A2 MRCS
(1 Westem Range and Inigated Ceniral Smanth Bromegrass, Cential Northeast 03/25/2010 02:4 . DaveLighte R2_MRCS
- Westem Range and InigatedNorth 11A44/2012 030, Dave Lightle R2_MRCS
{30 Westem Range and InigatedSauth 03/25/2010025... DaveLighles R2_NRCS

- 8 :e'“‘_a“fg‘ sover et harvested 03/25/2010 025, Dave Lightle A2 HRCS
ropICal-aubtropical

-[[71 warksheets

& Micr.. | C Fa... ; S 7 , il
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Lower (southern) Northeast:
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- soils Madified Owiner Group

trip-b syt
Q0 stipbaricesystems Aliafa and gass, Southem Northeast 1102010020, genehardes R2_NFCS
2] vegetations
{17 Alaska Alfalfa, Southemn Northeast 11/30/201001:4.. gene hardee RZ_NRCS
20 Construction Site Yegstation Birdsfoot trefoil and Orchardarass, Southemn Northeast  06/23/201011:4... gene.hardes RZ_MRCS
{2 Diaft Mot For Official Use Bluestem or Indiangrass bunch grass, Southem Nort.. 12/27/2010 06:0...  gene.hardes F2_NRCS
(1 Forest and Ranae Brassicas and rye, summer seeded, Southem Northe . 12/06/2012 113 Sleve Woodff  R2_NRCS
=[] Mew Farages Brassicas. spring seeded. Southern Northeast 12/06/201211:4...  genehardee RZ_MACS
- Alaska Brassicas, summer seeded, Southemn Northeast 12/27/201009:1 gene hardee RZ_MNRCS
([ Caribbean Area Clover and cool season grass, Southem Mortheast 11/30/2010034...  gene.handes RZ_MRCS
(L1 Cenhal and South Florida default 12/28/2007 09:1...  Dave Lighle RZ_NRCS
(2 Cenhral Great Plains Forage soighums or sudangrass, Southem Mortheast  12/06/201211:4...  gene.hardes R2_NRCS
() Cenhal Northeast Gamagrass, Eastern, Sauthern Mortheast 06/23/2010115...  genehardes R2_NRCS
~ ([ Central Rockies Kentucky Blusarass and clover, Southern Northeast  06/23/2010115.  gene hardes RZ_NRCS
-0 Desp Sauth Kentucky Blusgrass, Southem Northeast 06/23/2010115...  genehardes Fi2_NRCS
8 Lower Mid South Dats, late summer seeded, grazed, Southern Northe...  12/06/201211:4...  gene hardes R2_NRCS
o m'd::‘eét ol Dats, spiing seeded, grazed, Southem Norheast 12/06/2012114. . gene hardes RZ_NRCS
‘o Nonbere ot Pl | Oicharipuass and-clover, Sauthern Notheast DEAZ2010 115, genehadee R2_NRCS
Qrchardgrass, 5 outhem Northeast 11/30/2010 021 gene hardee RZ_NRCS
(] Northem Mortheast
Fied Clover, Southemn Nartheast 11/30/2010035...  gene.hardes FR2_MRCS
(£ Northern Rockies
[ Northwest Forage, Range and Specialty Crop Reed Canamgrass, Southemn Moartheast 08/23/2010120.. genehardes R2_NRCS
Rye, winter, giazed, Southem Northeast 12/06/201211:4.. genehardes RZ_NRCS
(20 Morthwestern wheat and Range
[0 Pacific 1slands Area Fiyearass, annual. Southern Martheast 12/06/201211:4...  genehardee R2_MRCS
(] South Southeast Riyegrass, Perennial, 5outhem Northeast 11/30/2010 025, gene hardes RZ_NRCS
(2 Southem Great Plains Smooth Bromearass. 5Southern Northeast 06/23/2010120.. gene.hardes FR2_MRCS
| Switcharass. Southem-tarthea 06/23/201012:0..  gene hardee RZ_NRCS
[ Gubopical =(Tall Fescue and clover, Southem Mortheast 12/01/2010 082 Steve Woodnif RZ_NRCS
-+ Upper Mid Sauth =i escue, Southern Northeast 06/23/2010120..  genehardes R2_NRCS
(0 Upper Midwest Timothy, Southern Northeas! 11/30/2010024. gene hardes R2_NRCS
(2 Westem Range and Inigated-Central
[ Westem Range and Inigated-North
[ Western Range and Imigated-South
~[_7] Permanent cover not harvested
(2] Tropical-Subtropical
(£ worksheets

all W 10:43 AM




Upper MidSouth:
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Auto update
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(3 sois WMadified Owener Group

trip-b. -spste
(3 stiprbariersystems IfalFa and grass, Upper Mid South 09/04/2011 075, Diave Lightle F2_MACS
(=[] vegetations
alfa, Upper Mid Sout A ave Lightle |
1 Alaska Faifa, Upper Mid South 08/04/2011 07:4...  Dave Light R2_NRCS
(] Construction Site Vigstation enmudagrass with overseeded winter annual, Uppe... 08/17/200310:2.. DaveLighlle R2_NRCS
-2 Dralt Not For Oficial se ermudagrass, Common, Upper Mid South 08/17/200910:2...  DaveLightle F2_NRCS
{1 Forest and Range eimudagrass, Improved, Upper Mid South 08A17/200910:2...  DaveLightle RZ_MRCS
=[] New Forages luestem or Indiangrass bunch grass, Upper Mid S0 08A17/200910:2.. Dave Lightle RZ_WRCS
-] Alaska efault 12/28/2007 09:1...  DaveLightle RZ_NRCS
(2] Caribbean Area orage sorghums of pearl milet, late planted, Upper .. 12/04/2M2 03:3..  Dave Lightle RZ_NRCS
- entral and South Florida orage sorghums o pearl millzt, Upper Mid Sout 3. ave Lightle 2|
(2 Central and South Florid h | millet, L) Mid South 11A15/2M210:3..  Dave Lighth R2_MRCS
- entral lareat Flains amagrass, Eastem, Upper Mid S outl 0. genehardee |
(L] Cenral Great PI E u Mid South 01/26/200 02:0 hard RZ_NRCS
-] Central Northeast entucky Bluegrass, Upper Mid South 03A17/200910:2..  DaveLightle RZ_MRCS
~( Cenlral Rockies adino Clover and arass, Upper Mid South 08/17/2003 10:2... Dave Lightle R2_NACS
- 8 EEEP 5;‘;“; " Upper Mid Souh DBAT/200810:3..  DaveLighle FiZ_NRCS
- ower M sod = - S0 08/17/2003 10:2..  Dave Lightle RZ_NRCS
) g m‘dﬁt ol ed Claver and grass, Lipper Mid Gauth 08/17/2009 10:2.. Dave Lightle R2_NACS
) yeqrass, Perennial, Lppsr Mid South 0/26/2010 041 . genehardes RZ_NRCS
" 23 Wother Gres Flons
wedgrass. Upper Mid Sout N ave Lightle |
(2] Motthem Northeast u Mid South 12/04/2M203:3.. Dave Light) RZ_NRCS
ort millets or crabgrass annuals, Upper Mid Soutl . ave Lightle .|
1 Northem Rockies hort il b Is, Upper Mid South  11/15/2012 103, Dave Lightl R2_NRCS
[ Morthwes! Forage, Range and S pecially Ciop 8 UB/17/2009 1023 Dave Lighlle Ri2_NRCS
(2 Morthwestem Wheat and Range all Fescue with Bermudagrass, Upper Mid South Q8AM7/200910:2..  Dave Lightle R2_NRCS
(1] Panitic Islands Area all Fescue, stockpiled. Upper Mid South 1PA15/2M210:3..  DaveLightle RZ_MRCS
(] South Southeast all Fescue, Upper Mid South 1A16/2012 02:2 . DaveLighte RZ_WRCS
(2] Southem Great Plairs s-graasd et 12/04/2M203:3.. DaveLighte RZ_NRCS
(2] Southem Northeast “Winter Small grains, grazed double cropped, Upper  12/04/2012 033 . Dave Lightls RZ_NRCS
(27 Sublropical

(1 Upper Midwest

-[] \Westem Range and Irigated-Cantral
(] Westem Range and Irigated-North
(] WWestem Range and Irgated-South
~{_1] Permanent cover not harvested

{1 Tropical-Subtropical

{21 worksheets

—_——— T —— =
| \ v | M Micr... | [E1CFa ; ! MNF. SEEBQC % W 1044 AM




Corn and Wheat

| initially had trouble determining what cropping system these files were to represent. The wheat
harvest dates are more indicative of winter cover crop termination or grazing or silage or haylage
harvests. These files are not labeled as double cropped scenarios and no clear description of what this
crop group was intended to be was spelled out anywhere in the materials | was provided for review.

To further add to the confusion, there is a statement in Appendix D of the report on page 7 that leads
me to believe that the Corn and Wheat scenarios are really intended to be a Winter Cover crop of wheat
followed by corn. It reads: “Finally, the start date of a winter cover of wheat (e.g., Corn & Wheat) is the

essentially the same day of the summer cover crop harvest, and the winter cover’s end date is the start

date of the summer cover crop’s date range.”
What this doesn’t say is that the wheat is to be harvested as grain.
This USDA paper provides some back ground and definitions of the common multi-cropping systems.

“Multi-Cropping Practices: Recent Trends in Double-Cropping, EIB-125 Economic Research
Service/USDA”*

“Strictly defined, “double cropping” refers to the harvesting of two crops or commodities in a calendar
year, ..... “Cover cropping” involves planting two crops but harvesting only one crop....... And “Integrated

crop-livestock systems” involve harvesting one crop and then putting livestock to forage on either residue
or a second crop”.

“From 1999 to 2012 double cropping occurred on about 2 percent of total cropland in most years.
Soybeans were, on average, the most common crop found on double-cropped acres over this time period,
and, in 2012, winter wheat most commonly preceded these soybean plantings.”

*Borchers, Allison, Elizabeth Truex-Powell, Steven Wallander, and Cynthia Nickerson.
Multi-Cropping Practices: Recent Trends in Double Cropping, EIB -125.

After extensive discussions, apparently the Corn wheat files were supposed to represent two crops
grown in the same year. | assumed that both crops were harvested as grain and reviewed the files for
accuracy with that in mind. These Corn —~Wheat RUSLE2 files have one common issue in that they all are
harvested wheat for grain on April 30 which is much too early for the wheat to be physically mature
enough for grain harvest. That would be a more typical date for terminating a cover crop or grazing the
wheat as forage.



The comparison table of C factors developed for this study has highlighted several Corn wheat files as
being out of range. In reality most of the corn wheat values are too low to be representative of plowed

tillage systems for these crops.

ﬂ:ﬁ\ 1 B 90T G otTable To  RUSL puts_08-21-15_ B
':_“i/| Home \ Insert Page layout  Formulas Data Review  View Options Design @ - = x
rﬁ afc“t calibri S Wrap Text General - ﬁ @ m Q‘ 1 X Autosum - ﬂ [ﬁ |
=) 23 copy @ Fin-
=R — B £ O [ i Merge & center - | s - % o |t % Fcourrndawtttwlonnga\v JFomat St;i‘;' Ins_:rt Delse Format ) sefa Fnos
Clipboard & Font rx Alignment & Humber & Styles Cells Editing |
H4 - fe| A v
A B C 1 K L M N a R PivotTable Field List v x
Grand
" SDE =MD 9 SNY m 2va SwWv Total Choose fields to add to report:
5 crop = 59 4.1 4.1 4.1 65 64 66 67 62 median 2% [v|state o
6 Alfalfa Hay Harvested Area 0.091 0.047 0.166 0.120 0.011 0.037 0.044 0103 0.007 0.008 0.011 0.083 0061 o046 o] | Femz
7 | Broceoli, spring 0341 0.241) Wlerop 3
8 [Cabbage 0.398] Ebate
9 Corn & Wheat ] 0.055] 0214 0.058 0.074 0.073] 0267 0.060 0.067 0amE[ 0070 o P facten
[JRes. surf. cover, fraction
10 Corn for Grain 0.211 0148 U71F O17T oe g e e 88— :208— 0217 0. 0.178] 0.179 0. [TLive surf. cover, %
11 | Corn for Silage 0429 0316 0404 0347 0.366 0.326 0.336 0.340 0405 0429 0460 0.382 0378 0374 0 | FJrockcover, %
12 | Cucumber 0.527 0.340 0.526 0.665 0.210 0133 0.352 0393 0352 0| | FNet surf. cover, Faction
13 | Other managed hay Harvested Area | 0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0001 0.001 0.083 0.052| o008 o |[Tsc, fraction
14 | Pasture / Range 0.48 0.012 0005 0.005 0.006 0.010 0.013 0.005 0.002 0003 0.003 0.031 0.020] 0008 0 IS0 ton fact -
15 Potato 0.627 0.63% 0.625 0.820 0.828 0.629 0554 0593 0.607 0.676 0660 0.628 O [ el ieteen arcas belon:
16 Snap Beans 0.583 0.583] 7 ReportFilter # column Labels
17 soybean 0.303 0298 0214 0239 0172 0188 0.193 0214 0.224 0241 0.233 0.229) 0224 o = =
18 |Soybean & Wheat 0.032 0155 0128 0.151 0119 0176 0199 0.197 0.129 0143 0151 0 e -
19 Soybean Wheat - Relay 0.072 0.072]
20 Tomato 0.354 0.372 0.398 0.375] i Row Labels I Values
21 | watermelon 0,176 0239 0227 0.241 0.220 0.224 0221] 0226 0 [ op + | [average ofc... +
22 | Wheat for Grain 0.083 0.245 0224 0243 0276 0293 0215 0167 0.8 0202 0.199 0212| 0215 0
23 Grand Total 0281 0.211_0.257 0262 0224 0.219 0140 0.162 0.212 0.207 0218 0.232 0.219)

Il avarace C-factnrs hu state.

=Y
4 4+ M| GenesPivot ~ RULSE2 C-factor Rebted Outputs

. RULSE2 Resufts for Scen Buider {1

Ready |

Average: 0.150665227  Count: 25 Sum: 3.61596545
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Vicrosoft Excel ...

T} 'C Factor review ...

These Corn and Wheat management files are inconsistent in what they represent. Some contain
operations not compatible with the crop harvested. Some files remove the grain and most of the
cornstalks while others somehow harvest corn leaving most of the corn stalks still standing. Some
contain planting operations not compatible with the tillage system intended and not compatible with

the residue conditions being planted into.



Examples of corn - wheat files from MD in CMZ 59, 65, and 66. Existing file named MD Corn7wheat59:

File Database Edit View Opticns Teools Window Help

HE % &% B G UE ) R D E S b e o R s e e S
’;,_;b; Management: tempMD Cornwheat 59
laraphic Long-term natural rough., in. 024
Fel row grade, % 100 Mormally used az a rotation? Ve bd ary
Diuration, wr 1

£dd ko this management ko make new one
Wiew/edit rotation builder used to make this management

[rrigation zystem | ha irigation j

Crop

O perations

M anagement Operations

Dtz mishly E::.?:jﬁéaarrt? Cperation Yegetation
N
5170 i Mo [ < Flanter, double disk opnr ) [ Corn, grain
/ h/240 bl Mo D Prayer preenmeTgerice bl
']/ 6/1/0 b Ma [T Sprayer, post emergence i
' 74340 - Mo [ S prayer, inzecticide post emergence -
943040 ~| ez [ — Harvest, kiling crop 70pct standing subble—~, ™
104140 - MNa [ Chisalst—pk -
104140 b Ma [T Digk, tandem secandan) op. i
104140 hd Mo [T Fert applic. zurface broadcast i
1040 - Mo [ __Duill or airzeeder_doohle disk [ WwWheat, winter Fin rows
430/ > Yes [ ] < Harvest, kiling crop G0pct standing stiubble >
N




This file represents a two grain crop sequence in just 1 year in which corn is planted in an otherwise
undisturbed soil using a conventional planter following winter wheat planted immediately after corn
harvest in a chiseled and disked seedbed and harvested for grain 2 months too early on April 30 one day
before the rotation repeats with Corn again planted on May 1. The resulting net C factor is 0.55

If this is supposed to be a plowed system, the corn year is incorrect since there is no tillage. If intended
to be No-till it is still incorrect because the planter used, can’t function properly to adequately place and
cover the seed in an untilled seedbed. Instead of a moldboard plow ahead of wheat seeding, a chisel
plow is used in this example.

The corn harvest operation used is incorrect since 70% of 8 to 10 foot tall corn stalks would not be
standing after running a combine. The combine header is typically run a foot to 18 inches above the
ground bending the stalks over at that height and the combine tires flatten considerable residue. All the
husks, cobs and some leaves and stalk material passes through the separator and falls flat on the ground
as the machine passes over the corn bending the remaining material over about a foot to 18 inches
above the ground. 50% standing is the recommended harvest operation for corn harvest.



Corn and Wheat file named MDcorn wheat65:

ﬁ RUSLEZ Version 2.5.3.1 (Nov 5 2014) = "
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Graphic

% Management: temp\MD corn wheat 65 )

Long-term natural rough., in.

! Mormally uzed az a

Rel row grade, % rotatio Man
Add to thiz management o make new one
Wiew edit rotation builder uzed to make thiz management
Crop
[rrigation system | no irmigation j
1
Operations
tanagement O perations
Date, mAddy End/Start oo Vegetal
crop pear? Dperatan —— egetation
J\ +/_|‘\ -
)/ 4."13['."'1 \ | NI:I D Splcl_wsl_. Ir\IH_CTClp ha
[N E5AA 7 A Ho [ ——  Plowmoldbosd —————
']/ DT - Ma D Dizk tandem secondam op [
— &3 —~ - Mo [ —Fi=rier, double disk oprr wllted comte—> | T ———— Cerm—grain
TR T Mo [ ——— Sprager posteneience *
/2041 = HNo |[] Fert applic. side-diess, liquid [
9/15/1 | No [ <Harvest com grain and E0pct of residue mass
104141 i Mo [T Plaws, maldbaard bl
104241 i Mo [T Dirill or_airseeder. double digk [ Wheat, winter Fin rows
- Mo [ < Harvest, kiling crop 50pct standing stubble —~

\(4;"30#’@

This is a 2 year crop sequence of Corn planted with a No-till planter in a conventional moldboard plowed

seedbed and harvested for grain with 60% of the corn stalk biomass also harvested and removed from

the field, followed immediately after harvest by wheat planted in a moldboard plowed seedbed and

harvested as grain with all the residue left and 50% standing and 50% flat, two months too early.

As this rotation repeats chronologically in RUSLE2, the sequence of dates with wheat harvest on 4/30/2

and a sprayer the same day in year 1 tells RUSLE2 that there it is a full year of fallow with no operations

or crop in a 2 year crop sequence rather than 1 so it has a Net C of 0.214



Corn and Wheat file named MDcorn&wheat66

Like the MD Corn Wheat 59 file this is a 2 grain crop sequence in 1 year of apparently No-till corn
planted in otherwise undisturbed wheat residue with a regular double disk opener planter and
harvested with a combine Sept 30 leaving 70% of the corn stalks standing upright, followed immediately
by wheat for grain planted in a chisel plowed and disked seedbed, harvested for grain 2 months too

early on April 30",

EE% %@ 5808050 08 & ¢ ow oA b B @S0 @ 0V uupdte

100
Open
(1 open
nho irrigation
Info
+

510 hd o Planter, double disk oprr
54240 b o Sprayer. pre-emergence
E4140 hi o Sprayer, post emergence
74340 i a [ Zp il e
9/30/0 b es | Harvest, kiling crop 70pct standi
104140 b [o} Chizel, st pt.
10/2/0 i o Digk, tandem secondary op.
10/3/0 hd Mo Fert applic. surface broadeast
A0 i Mo [ —— Ll erairssederdonkle-disk
443041 ha ‘es arvest, killing crop B0pct standin

Yes

Corn, grain

“wheat, winter 7in rows

125

weeds: 0-3 mo

40.0

250.00

2082.4

1405.7

—— | —

Finished calculating
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These files all contain both corn and wheat crop intervals where the wheat vegetation file and the

wheat harvest operation tell RUSLE2 that the wheat is harvested as grain and that mature residue is
modeled on a mid spring date when the wheat would not be in that mature condition. No wheat grain
would be ready for harvest until about the 1°* of July. In RUSLE2 the growth curve will be truncated early
by the harvest operation on April 30" and will not represent the maximum biomass or the correct type
of residue if harvested on that date. Merely inputting an April 30 harvest date in the management
doesn’t grow the wheat any faster in RUSLE2. This directly impacts the C factor and residue cover

values. My experience as a RUSLE2 expert, as an Agronomist and farmer causes me to question whether
winter wheat is actually harvested on April 30*" for grain in this area as these files would indicate.

Unless the wheat harvest date is adjusted to around the first of July the wheat isn’t ripe for harvest on
April 30. On July 1 a short season corn is can be grown and harvested late to allow it to fully mature and
dry down.

To support my gut feeling that the April 30'" date is too early to harvest wheat as grain in your area, |
checked the straight wheat files. | find more realistic wheat harvest dates of July 15 in all states except
VA which is June 2. | also checked the official NRCS files for CMZ 4.1 and find that both double cropped
Corn and double cropped Soybeans were plowed, disked and planted on July 1 following normal winter
wheat grain harvest not on April 30 as is contained in all the double crop files in this study.

Additionally The USDA National Agricultural Statistics Service report of Usual Planting and Harvest Dates
certainly support late June to Mid July wheat harvest dates rather than the April 30*" date contained in
the Corn-Wheat and Soybean-Wheat files.

Usual Planting and Harvesting Dates by Crop — Maryland
2009 Usual planting dates Usual harvesting dates
tat Harvest
e ﬁac?:sed Begin Most active End Begin Most active End
(1,000 acres)

Barley, fall 48 Sep 17 Oct1-0Oct 21 Nov 7 Jun 12 Jun 16 - Jun 28 Jul 8
Com for grain ... 425 | Apr20 Apr 30 - May 20 Jun7 Sep 9 Sep22-0ct22 Nov 17
Corn for silage 40 Apr 20 Apr 30 - May 20 Jun7 Aug 24 Sep9-0ct1 Oct 14
Hay, alfalfa ... - ‘ 40 (NA) (NA) (NA) May 12 (NA) Nov 30
HaV-OlEE ... oo o s 170 (NA) (NA) (NA) May 10 (NA) Nov 19
Potatoes, summer . 23 |Apr7 Apr 12 - Apr 28 May 10 Jul1 Jul 20 - Aug 11 Aug 28
SOYNORNS .. - oo b sl 475 May 11 May 28 - Jun 26 Jul 16 Oct 5 Oct 18 - Nov 15 Dec 1
Wheat, winter 195 Oct 5 Oct 17 - Nov 6 Nov 19 Jun 22 Jun 28 - Jul 12 Jul 20
(NA) Not available



Usual Planting and Harvesting Dates by Crop — Pennsylvania

2009 Usual planting dates Usual harvesting dates
State Harvested A
acres Begin Most active End Begin Most active End
(1,000 acres)
Barley, fall 45 | Aug 25 Sep 15-0ct 15 Oct 25 Jun 20 Jun 25 - Jul 20 Aug 10
Corn for grain 920 Apr 30 May 10 - May 25 Jun 15 Sep 25 Oct 15 - Nov 20 Dec 10
Comforsilage ..o 420 Apr 30 May 10- May 25 Jun 30 Aug 30 Sep 10 -0Oct 10 Nov 5
Hay, alfalfa . 500 |(NA) (NA) (NA) May 15 (NA) Nov 15
Hay, other ..o 1,050 | (NA) (NA) (NA) May 30 (NA) Sep 25
Oats, spring 80 |Apri5 Apr 15 - May 10 May 25 Jul 20 Jul 25 - Aug 20 Aug 30
Potatoes, fall .............................. 95 [Apr10 Apr 30 - May 25 Jun 10 Aug 10 Aug 25 -Oct 10 Oct 30
Soybeans ... : 445 May 10 May 20 - Jun 10 Jul 5 Oct5 Oct 20 - Nov 10 Nov 30
Tobacco, Class 3A " ..o 6.2 (May 25 May 30 - Jun 15 Jun 25 Aug 10 Aug 20 - Sep 10 Sep 25
Tobacco, Class 4 * . . 2.0 |May 25 May 30 - Jun 15 Jun 25 Aug 10 Aug 20 - Sep 10 Sep 25
Wheat, winter ... 175 Aug 30 Sep 15-0Oct 15 Oct 30 Juls Jul 10 - Jul 30 Aug 10
(NA) Not available.
' Includes light air-cured types 31-32
2 Includes cigar filler type 41.

Usual Planting and Harvesting Dates by Crop — Virginia

2009 Usual planting dates Usual harvesting dates

State Harvested
acres Begin Most active End Begin Most active End
(1,000 acres)

Barley, fall 43 |Sep 18 Sep 26 - Oct 29 Nov 8 May 28 Jun 6 - Jun 25 Jul1
Com for grain .. 330 |Aprs Apr 11 - May 20 May 29 Aug 31 Sep6-0Oct 28 Nov 9
Com for silage .. 135 |[Aprs Apr 11 - May 20 May 29 Aug 12 Aug 20 - Sep 27 Oct 5
Cotton, all 63.0 |Apr23 Apr 25 - May 11 May 16 Sep 30 Oct 8 - Nov 20 Nov 27
Hay, alfalfa . 90 | (NA) (NA) (NA) May 1 (NA) Oct 20
Hay, other _. 1,090 (NA) (NA) (NA) May 25 (NA) Oct 1
Oats, fall 4 Sep 15 Sep 27 - Oct 29 Nov 9 May 28 Jun 9-Jul 3 Jul 20
Peanuts 5 12 [Apr25 Apr 30 - May 18 May 25 Sep 18 Sep 25-0ct 17 Oct 24
SOoYbRANS <. aiie 570 May 5 May 15 - Jul 3 Jul 9 Oct4 Oct 16 - Nov 28 Dec4
Tobiateo, Clss 1Y oo 17.5 | Apr29 May 3 - May 20 May 26 Jul 26 Aug 4 - Sep 29 Oct 8
Tobacco, Class 2% ... 0.7 |May 7 May 11 - May 29 Jun 4 Aug7 Aug 12 -Sep 10 Sep 20
Tobacco, Class 3A* .. 2.0 |May 12 May 16 - Jun 9 Jun 16 Aug 17 Aug 27 -Sep 24 Sep 30
Wheat, winter ... 210 Sep 25 Oct 10 - Nov 21 Dec 1 Jun g Jun 16 - Jul 5 Jul 12

(NA) Not available
" Includes flue-cured types 11-14.
2 Includes fire-cured types 21-23.

? Includes light air-cured types 31-32

If the actual scenario being modeled is supposed to be Corn grain and wheat grain with both using a
plowed tillage system, the properly built 1 year management should be as follows below: Note that the
Corn dates are two months later than regular corn and that harvest is about 6 weeks later than regular
corn but possible using a short season variety. Notice that wheat planting is about a month later than
normal wheat resulting in somewhat less growth in the fall but still harvested normally about July 1%,
Wheat stubble harvest is optional but should be included or either not included in all double cropped
scenarios to reduce variability when comparing outputs across states and CMZ’s.
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100 es
7
st by user
default
3 open
o iffigation
Operations
7 nam o Plow, moldboard efault
/ a o Disk. tandem secandary op. efault
| 7Ak o Flanter, doubls disk opnr Com, arain 125 efault
77210 o Sprayer, pre-emergence jefauilt
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15/ o (HJEW efault
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1720/ o I — L e m— efaul
120/ o Disk, tandem secondary op. efault
1420/ o Fert applic. suiface bioadcast jefauilt
720/ B Tl o gisseedes dauble dil Wheat, winter 7in rows 400 efault
£/301 = Harvest, kiling crop S0pct standing stubble 20400 default
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Upon making two revised RUSLE2 runs for MD Corn wheat in CMZ 59 and 65 using the corrected
managements the resulting net C values are much more comparible because they represent real
conditions and similar cropping and tillage systems. Revised net C for MD 59 Cornwheat double cropped
is 0.16 while the corrected C value for MD 65 Corn Wheat double cropped is 0.13. These differences are
likely attributed to differerent climate files and different yields and are much more reasonable.
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The files representing Not plowed scenarios also need to be revised and re run. In a true No-till double
cropped system where corn and wheat are both planted directly into an untilled seedbed, there is
significantly lower erosion than if the previous crop residue is plowed and buried prior to planting. Itis
critical that these managements be created correctly for Corn (or soybeans) and Wheat scenarios to
properly account for mature grain and the stage of plant growth and amount of wheat biomass entering
the residue pools at the beginning of the corn or soybean crop interval. Wheat stubble harvest is
optional but should be assumed or not assumed in all double cropped scenarios to reduce variability
when comparing outputs across states and CMZ’s

A properly constructed not plowed or No-till double cropped Corn-Wheat management should look like
this:

File Database Edit View Options Tools Window Help
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0.24

100 Tes
1
st by User
default
L open
no irrigation
Dperations | [nfo
o o Eet appli face bioadeast lefault
—FH o < Flanter, double disk opnr w/fluted coulter Coin, qrain 125 lef ault
7420 o lefault
74150 o Spiayer, post emergence weeds; 0-3 mo 250.00 lefault
1 o Sprayer, insecticide post emergence lef ault
10719/ Yes Harvest, killing crop 50pct standing stubble: 4705 jefault
10420/ No Eed apgl faca-bioadast lefault
1 No il or air seeder sinale disk openers 7-10 in spac. ‘wheat, winter 7in roves 400 lef ault
643041 Tes 2040.0 default

e ,

| also noted in one Corn Wheat scenario that the corn yield was using the 112 bu default yield instead of
the 120 bu yield used for corn in that CMZ. This is another error causing variability made either when
creating the Corn Wheat management or not checked and reset when making the run.



Soybeans and Wheat double cropped management scenarios

The comparison table of Net C factors shows only one scenario in DE as being out of range with the
others. What this doesn’t indicate is whether all the others are incorrect as well.
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This is the file representing the out of range value in the summary table

DE Soybeans wheat 59 file

HES L o (N C 0 QB[N ¢ Dl R b e @S0 @8E Taoumde

detlSAND elawarsiKent County o

Delawaremé, Mullica mucky sandy bam, 0 to 2 percent siopessulica Mucky sandy loam drained 505

150 1.0
tempADE sopbean wheat
2 open
2 open 0 open 1]
[none] Momal res. burial =
ITKILL ops
5. rowss up-and-dowr bl
[none]
[nane) L
o+ ) -
[rone] 1 0
Operations | |nfg
T 5
10414 o Diill or air seeder single disk openers 7-10in spac. Wheat, winter 7in rows 400 lefault
C AT o Harvest, kiling crop EDpct standing stubble 1513.2 lefault
7 v -l o | Planter, double disk opnr w/fluted coulter Soybean, mw 15 - 20 in rows 250 lefault
E/5/2 o Sprayer, post emergence weeds: 0-3 mo 250.00 jefanlt
5/30/2 o Harvest, kiling crop S0pct standing stubble 450.00 default
q i, LA

This is a No-till soybeans and wheat file not a plowed tillage system. Note the absence of tillage.
Wheat harvest is too early on April 30. Soybeans are planted in narrow rows rather than drilled as in
other scenarios so canopy closure would be slower than drilled beans.

There are similar problems with the Soybean and Wheat double cropped management scenarios in this
crop grouping having wrong planting and harvest operations, and missing tillage operations if they are
to represent plowed systems. The harvest date for wheat is universally too early as described under the
Corn Wheat discussion above.

MD Soybeans wheat 59

This file represents 2 soybean crops plus 1 wheat grain and one wheat cover crop in 2 years not 2 crops
in 1 year. Notice the second wheat crop is not harvested but gets terminated and disked under as the
rotation cycles back to year 1.

The same error exists in wheat harvest date as seen in the corn wheat files. If this is supposed to
represent a plowed scenario, there is no plow in any of the years and in fact it includes No-till drills.
Yields for soybeans are 20 bu in one year and 30 in another.
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Giraphic [] [ Long-tem naturaliaugh.. in. 024

Rel row grade, 2| T | Homaly used 3 i Management STIR Avg, annual STIR
Diuration, yr 2z

Add to this management to make new one Haw set crap vear end/start? all KILL aps =

Fuel for all operations [ ——defag—] Crop Year STIR Values ]
Wiew/edit rotation builder used to maks tis management Base equiv. dissel use, galiac EE] Startdate. End date

Base energy use , BTU/ac [ 7200000 Crop vear Ciop mdly  middy STIR

Inigation spstem [ ha irmgation = | Base fuel cost, US$/ac 0]
1 I I I

Operations | |nfg

Management Operations

Standing
Cover matl res, added
e Operation Vegetatian R Type of cover materia adiiemey D24 Fhy0p ™ il used s opera
&, Ibiac dese.,
+ - ) Ib/ac
V4301 = o < Disk tandem heavy pimavop__—~> - ETEN] 83 0 efault
| T = o Fertapp brodeE ] efault
| 514 b o Dl or anseeder, double disk x| Soybean, mw 7in rows ] 300 efault
Al A ! o Sprayer, post emergence - / weeds: 0-3 mo = 25000 14 efault
| IETETS] = o Harvest, kiling crop S0pct standing stubbls A/ \ 522,00 26 ] efault
10414 b o Disk, tandem heavy primary op, = [ \ efault
104141 ! o Diill or air seeder single disk openers 7-10in spac, - Wheat, winter 7in rows: =] 400 \ efault
1/2/2 i Eett applic._surtace brosdcast = | Efault
= o Harvest, kiling crop Blpet standing stubble——| | | 16132 E] 2270 efault
(] 54142 = o il or anseeder, double disk. - Soybean, mw 7in rows =] 200 | efault
5172 = o Fett applc. surface broadcast ] i efault
\\| 9/30/2 = o Harvest, kiling crop S0pet standing stubble = // 260.00 19 [EEN] efault
10472 = o Diisler-tarcleih BAFER-00 = efault
oAz = o il o sit seerder sinls disk operers 7-10in spas =il | N\ Whest, winter fir rowes = ] defalt
No harvest ? ’
< i v

R2_DL =&l NRCS simple 11182015

Correctly built Soybean wheat plowed double cropped example:
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£ Management: temp\MDSoybean&uwheat plowed dbl cropped 59 DTL

Giraphic | Long e natural rough..n | 024
Rlel. row arade, % [ 100 Normall used as a rotation? Maragement STIR Ava. anrusl STIR
Duration, yr
£dd ta this management to make new one Hew set crop pear end/start? Al KILL ops |
Fuel for all aperations [ default ~ CropYear STIR Values _
Vigw/edit rotation builder used to make this management Base equiv. diesel use, galfac Eli] Shart date, End date,
Base energy use . BTU/ac [ 7300000 Crop year Crep iy midsy STIR
Irrigation spstem [ no iffigation [=| Base fuel cost, U5$/ac 0
1 I Soybean, mw Tin rows [ 7AM [ 1043/ [ 100
E| wheat_winter 7in ows [ 10/20/m | B/ana 00
Operations | |nfg
Management Opetations
Standing
Yield [hary. Cover matl res. added
Date, méddy Efﬂ" 3;:’,'7 Dperation g ) T siesa moeTd add/remoy gg;ﬁ[ﬁ?’ﬂ byop.  Fusl ussd this opera
Hlac e, lbfac © desc.
= - Ib/ac
| G o Plow, moldboard = efaul
| = o Disk, tandem secondapy op. = efault
4' 7N/ = Mo Diil or airseeder, double disk > [ Soybean, me 7in rows = 300 jefault
75210 = o Draper. [reemeaence - jefault
741540 - o praper, post emergence ) weeds; 0-3 mo = 250.00 14 letault
=] o Spraver, ici ence: =] lefault
1119/1 = es Srvest, killing crop S0pct standing stubble = 1047.6 16 1050 jefault
NJ0/20¢ = o Plow, moldboard - efait
120/ =] o Disk, tandem secondary op. ] lefault
/2071 - ] Fert applic, surface higadeast - letaLilt
= o < Dill orsseeder doubledisk > ‘wheat, winter 7in raws = 400 efault
\Il CE/301 D> 2| Ves < HarvesT, Kl CTop SOpet yrardig stubble__—. 20400 7 2040 defaull
] m b

Finished calculating R2_DL =&l NRCS simple 11182015
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Note in this revised Soybean-wheat double crop example below that the Soybean planting dates are two
months later than regular soybeans and that harvest is a bit later than regular soybeans but possible
using a short season variety. Notice that wheat planting is about a month later than normal wheat

resulting in somewhat less growth in the fall but still harvested normally for grain about July 1°t with
soybeans repeating.

Upon making revised RUSLE2 runs for DE Soybeans wheat in CMZ 59 and MD Soybeans and Wheat in
CMZ 59 using the corrected managements the resulting net C values are much more comparible
because they represent realistic conditions and similar cropping and tillage systems. Revised net C for
DE 59 Soybean wheat double cropped is 0.21, the corrected C value for MD 59 Soybeans Wheat double
cropped is 0.18 compared to the corrected Soybeans Wheat double cropped MD 65 is 0.16. These
differences are likely attributed to differerent climate files and different yields and are much more
reasonable.
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HE%| \ (g0 fF(C 8 DE[NHE $ o DA s b B BB W E| 000w
Profile: DE wheat Soybeans plowed double cropped revised D EI@
TEF T ChOoms=-inestior-to-ssl-clmal Localion | ——de"05A Delaware\Kent County o] a
STEP 2: Choose soil type: Soil [7... Delawarz\Mma Mulica mucky sandy lam, 0 to 2 percent slopesiMullica Mucky sandy loam drained 50%
STEP 3: Set slops topography: Slope length [slong slopel. ft Awvg. slope steepness, %
STEP 4a Select base management Base management [ temphDE Sopbeantwheat namow row plowed dbl ciopped 59 DTL =
" STEP b; Modiy/build man. sequence If desired Flotation builder —
&5 Management: temp o [ = =
raphic STEP dc: adiust marnagement inputs it desiied: Adjust yields Adjust ext. res. addition Fockcover, %[ 0 | =
Flel row prade. % I
Fugl type: fior entire R | [none] o] Adjust res. burial level Momal res. burial !
addto Energy use for eniire smulation, BTL/ac [~T200000
Enquiv. diesel use for entire simulation, gal/ac 88
View edit rotation bl Fuel cost for entire simulation, US$/ac 1] Met C factar 021
Irrigati i
el [ETE T Np————
Contowing [ . 1ows uprand-dovn hil ] Relative row grade, % [ 100 Ciit. slope length, ft L
Strips/haiets | [none] = 13 offset from start year (M4
Segment 13 offset
Diversion/tenace, sediment basin | Thone) = from start
+ ) -] veauw
Subsuface diainage nane] = 1[0
Operations | [nfa et
Management Operations
Standing
2 Cover matl 1es. added
End/Start a Yild [h C r
a0 el Operation Vegetation u:ﬁw]‘[ i Type of cover material a‘;dmwcnv il Eyesncp Fuel used this opera
< Ib/ac
/ 7A1/0 o Plow, moldboard e lefault
/ 710 o Disk, tandem secondary op. = et ault
7410 o Diill or airseeder, double disk. b Sopbean, mw 15 - 20 in rows b 25.0 jefault
7/2/0 o Sprayer, pre-emergence. e lefault
M50 = o Sprayer, post emergence =] weeds; 0-3 mo =l 250,00 14 et ault
15/0 =} o Sprayer. insecticide post emergence =) jetault
419/0 =] =3 Harvest, kiling crop 50pct standing stubble e 922.08 42 922 lefault
12070 o Plow, moldboard = et ault
/20700 o Disk, tandem secondary op. = efait
\ /2040 o Fert applic. suface broadcast - lefault
\ 1£20/0 o Diill or airseader, double disk =] ‘Wheat, winter 7in ows = 400 et ault
\_ /301 /- Tes Harvest. kiling cron 500ct standing stubble ~ 2040.0 70 2040 lefault
Finished\alculating R2_DL %I NRCS simple 11182015 (] CBW._profiles_08-21-15
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| recommend that all Soybean Wheat management files be corrected as illustrated and that all the runs
be re done in this crop category. Wheat stubble harvest is optional but should be assumed or not
assumed in all double cropped scenarios to reduce variability when comparing outputs across states and

CMZ’s. This will eliminate variability due to different systems and incorrectly built managements being
being run and compared.
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=z Profiles MD wheat soybean plowed dbl cropped 59 DTL 53 |
STEF 1. Chooss focat : ] mdUSA M anland\wicomico County ] A w
STEF 2 Choose soi type Soil [T ..icomics County, Mayland\Hid Hambrook sandy loam, 0 to 2 percent slopes"Hambrook Sandy loam 0% o
STEP 3: Get slops topography: Slope length (alang slope), ft g, slope stespness, %
| | 5TEP 4a Select base management Base management [ temp“MD Soybeankwheat plowed dbl cropped 53 DTL = |
= M t S (=@ =]
fm"—ﬂ“"“geme"m STEP 4b: Modify/buid man. sequence i desired Fictsticr builder =
Fiel row gradd | 5TEP 4c: adfust management inputs if desied: Adust ields Addust e, res. addition Frock cover, 5 [ 1| -| B
Fuel typs for entire un [ fnone) o] Adjust e burial lsvel Mormal res. burial = =
) Energy use for entire simulation, BTU /ae [ 1200000 _
View/edit rotal Equiv. diesel use for entire simulation, gal/ac [ 2.8
Fuel cost for entire simulation, L1S$/ac [0 0 Sz
Iigation sys
100
STEF 5. Set supporting practices: 100
Contouring [ . rows up-and-down ill +] Relative ow grade, % 100 Ciit. slope length, ft
Strips/bariers | [nore) = s offset from start year (M4
Geqment T offset
Diversion/tenace, sediment basin | none] = fiom start
+ )] weanw
Operations | Info S ubsutace drainage 1 [ 0
Standing
- Tover mal es. added
Date, m/d/ End/Start : Yield [h ) Cover f )
eRmiy e Dperation Vegelalion e Type of cover material aditonoy COUIE " oyon Fuelused i cpera
. . Ib/ac
T = o Flow, meldboard = efault
1A = o Disk, tandem sscondar op = efault
71 = o Drill o airsssder, double disk =] Soybsan, muw 7in 1ows = ] efault
772 = o Spraper, preemergence = efault
7115, = o S prayer, post smergence = [ weeds; 0-3mo < 25000 14 sfault
15 = o Sprayer, insecticide post emergence = efault
0/15/0 = es Harvest, killng crop S0pet standing stubble = 10476 [ 050 efault
0/20/0 = o Flow, maldboard = sfault
0/20/0 = o Disk, tandem sscondary op = efault
0/20/0 = o Fert applic. suilace boadeast = efault
0/20/0 = o Dill or airseeder, double disk = ] wheat, winter 7in iows - 400 sfault
6/3041 = ves Harvest, killng crop 50pct standing stubbls = 20400 70 2040 default
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HE%| [0 = |58 B3 C BN b e DA e B B S @R VAo pdste
== Profile. MD soybean wheat plowed dbl crop 65 DTL
STEP T:Choose 5 GTETT md\USAMarpland\Fredernick County | -~
STEP 2: Chose soil ype Soil [7]__Frederick County, MarylandsHab Hagerstown loam, 3 to & percent slopsshHagerstown Loam 65% o]
STEP 3: Set slape topography, Slope length [slona slope), i fwa, slope stespness, %
STEF 4a: Select baze management Bass management [ tempMD Soybeantwheat plowed dbl cropped 65 DTL =
e Mansgement: tempi M| | STEP b Modiy/build mar. sscusnce f dssisd: Rotation builder ===
EA— ;a’jzhg E STEP dc: adjust management inputs if desired: Adjust yislds Adjust ext. res. addtion Rockcover %[ 0 | 3
Fuel type for entire in [ [nong] |« Adjust res. burial level Mormal res. burial
Add to this Eneray use for entire simulation, BT U/ac [T 300000
Equiv. diesel use for entire simulation, gal/ac 0
S Fuel cost for enire simulation, LUS§/ac [0 Net € tactor [ 0716
Irrigation spstem
STEP & Set supparting practices:
Contauing [ 2. 1ows up-and-down hil o] Relative row grade, % 100 Ciit. slape length, ft
Strips/bariers | [none] [=| s offset from start year (M4
5 ' T3 offset
Diversion/teriace, sediment basin [ [rone] .| S from start
- ) weanyr
Subsurface diainags [rone] = i ] 0
Operations | Info i
Standing
Cawer matl res. added
Date, m/d End/Start “ield (harv. C i
ale. midiy C'”Dp ye:'r? Operation Wegetation u;:ts],[ ﬂ;’c Tupe of cover material anidi“l;muv a;;;'w'f; l;isncp Fugl uzed this operz
+ [ Ib/ac
14 ] o Plov, moldboard x| efault
74 =] o Disk, tandemn secondary op. - efault
A =] o Drill or airseeder, double disk. = Sopbean, me 7in iows - 300 efaLilt
742/ ] o Sprayer, pre-emergence x| efault
715, =] o Sprayer, post emergence - weeds: 0-3 mo = 25000 14 efault
8/15/1 = o Sprayer, insecticide post smergence ] efault
0415/ s es Harvest, kiling crop 50pct standing stubble - 10476 4B 1080 efault
0/204 ] o Plovs, moldboar =) 3
0720/ - o Disk, tandem secondary op. = It
0204 =} o Fert applic. suface broadcast = It
0/204 ] o Dl or airseeder, double disk =) Wheat, winter 7in rows: = 400 3
673041 ] Tes Harvest, kiling crop 50pct standing stubble = It
calculating 5




Wheat for grain
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AT6 - e ‘ Pasture / Range ¥
A B e D E F G H 1 i) K L M N Q R S T u v W
64 overall average C-factors by crop
65 Average of C factor, fraction state cmz
66 RUSLE2 Crop Type DE MD NY PA VA wv c-factors by E[D[.l
67 59 4.1 59 65 66 4.1 4.1 65 64 66 67 62 average median |2*5tDev < 2%StDe\=2*5tDev
68 Alfalfa Hay Harvested Area 0.09 0.05 017 | 0.12 | 0.01 | 0.04 | 0.04 | 010 | 0.01 | 0.01 | 0.01 | 0.08 0.06 0.05 0.103 0.149
69 Broccoli, spring 0.34 0.34
70 Cabbage 0.40 0.40
71 Corn & Wheat 0.06 | 0.21 | 0.06 0.07 | 0.07 | 0.27 | 0.06 | 0.07 0.11 0.07 0.166 0.236
72 Corn for Grain 0.21 | 015 | 021 | 0.17 | 0.19 | 0.4 | 015 | 015 | 0.19 | 0.20 | 0.21 | 0.16 0.18 0.18 0.057 0.122 0.237
73 Corn for Silage 043 | 032 | 040 | 035 | 0.37 | 033 | 034 | 034 | 041 | 043 | 046 | 0.38 0.38 0.37 0.094 0.280 0.467
74 Cucumber 0.53 | 0.34 | 053 [ 0.66 | 0.21 0.13 | 0.35 0.39 0.35 0.379 0.730
75 Other managed hay Harvested Area | 0.06 | 0.01 | 015 | 0.01 | 0.15 | 0.10 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.08 0.05 0.01 0.115 0.123
76 |Pasture / Range 015 | 001 | 001 | 0.00 | 001 | 0.01 | 0.01L | O.01 | 0.00 | 0.00 | 0.00 | 0.03 0.02 0.01 0.082 0.087
77 Potato 0.63 0.64 | 0.63 0.82 | 0.83 0.63 0.55 0.59 0.61 | 0.68 0.66 0.63 0.184 0.444 0.812
78 Snap Beans 0.58 0.58
79 Soybean 0.30 0.30 | 0.21 | 0.24 | 0.17 | 0.19 0.19 0.21 | 0.22 | 0.24 | 0.23 0.23 0.22 0.083 0.141 0.307
80 Soybean & Wheat 0.03 015 | 013 | 015 012 | 018 | 0.20 | 0.20 | 0.13 0.14 0.15 0.102 0.049 0.253 =
81 Soybean Wheat - Relay 0.07 0.07
82 Tomato 0.35 | 0.37 | 0.40 0.37
83 Watermelon 0.18 | 0.24 | 0.23 022 022 0.22 0.23 0.047 0.179 0.273
84 Wheat for Grain <1 0.08 0.25 | 0.22 | 0.24 | 0.28 | 0.29 | 0.21 | 0.17 | 0.19 | 0.20 | 0.20 021 I 021 0.114 0.100 0.329
35 Average C-factors by state/CMZ 028 | 0.1 | 0.26 | 0.26 | 0.22 | 027 [ 034 [ 016 | 0.21 | 0.21 | 0.22 | 0.23 0.22
86
87 Specialty - low and high inputs [ 058 [ 039 [ 046 057 043 [ 051 [ 018 ] 029 [ 045 048 [ 050 [ 051 [ o045 [] o047 0232 0241 0705
88 (average of: broccoli, cabbage, cucumber, potato, snap beans, tomate, watermelon)
89 - low C-factor value relative to other state/CMZ average values for the same crop
an - hinh C.factar ualia ralativa tn nthar ctata/C7 avarane ualuas for the came rran
I 4 4 » M| GenesPivot RULSE2 C-factor Related Qutputs RULSE2 Results for Scen Builder Crop Residue Avgs (%) ! I i
[| Reacy [EEET e 0 +

— |
& ol A 10:52AM
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These files appear to be in pretty good shape except the DE wheat file is not for a plow based tillage
system and did not bale and harvest the straw therefore a significantly lower net C factor of 0.08
resulted. See below.
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WAFC 0l OHE|w

% | |= BT ETYY T

in Movagement: temp\DEwheat ) (=)o)

Graphic [] | Long-termn natural rough., in. 024

[T~——Fel row giade, % Nomally used 4 3 ratation? Management 5TIR Avg el STIR

Duraticn, y1
Add to this management to make new one How set ciop year end/start? allKILL ops =
Fuel for all operations [ default = Crop*ear STIR Yalues |

Visw/edit 1otation buider used to make this management Bases equiv. diesel tee, galac | 27

Base energy use . BTU/ac [~ 370000 Crop year Ciop St:t/dd:‘a;a, ET‘/‘;T' STIR

Iirigation spstem [ nio irfigation [=| Ease fuel cost, S$/ac 0
i I “wheat, winter Fin rows [ 72a [ w12 | e}

Operations | nfg

Management Dperations

Standing
Cover matl fes. added
PR B Operation Vegetation e Type of cover materia adtemoy 240 Zby op el used tis opera
&, Ib/ac desc.,
T Ibtac
5715/ = Disk, tandem secondary op, > =] efault
9430/ =] o E = lefault
9304 =] o Fert applic. surface broadcast - lefault
10414 =] o Diill or airseeder, double disk x> ‘wheat, winter 7in rows = 500 lefault
7142 =] Tes Harvest kiling crop 50pct standing stubble = 2465.0 77 2470 default

Straw not baled

and removed
N




Several of the other wheat grain files | checked include a plow and disk and baled the straw after grain
harvest but some omitted the straw baling. This inconsistency in the amount of crop residue being left
after grain harvest affects the Net C factor. Continuous wheat is not as likely to be grown as frequently
as continuous corn, corn silage or soybeans due to disease and insect problems, commodity prices and
government programs.

File Database Edit View Options Tools Window Help
HESTE e o o s c 0 QS E ¢ ko [ F b B B S o W ] Vo pdate

024
o0 Yes
1
all KILL ops
default
2 open
no irfigation
Dperations
T

8428/ o Plow, moldboard lefault
29/ o A Disk. tandem heawy primary op. lefault
04 o N Fert applic. surface broadcast lefault
072/ o Disk, tandem secondary op, — lefault
043/ o Drill or air seeder single disk openers 7-10 in spac. Wheat, winter 7in rows 50.0 lefault
34212 o Sprayer, post emergence and fert. tank mix weeds; 0-3 mo 250.00 lefault
5A1/2 o Cpraver, insecticide post emergence jefault
7142 Yes Harvest, kiling c1op S00ct standing stubble 2465.0 lefault
742 No Bale straw or residue default

HEe ER BRemed el GENE o Dl R e B B S W o e
024
es
1
allKILL ops
default
52 open
o imigation
Operations
[+

10/8/41 o Plo, moldboard efaLilt
105941 L] Disk, tandem heavy primary ap. efauilt
104114 o Fert applic. surface broadcast efault
10/1241 o Disk, tandem secondary op. efault
10£1341 o Diill or air seeder single disk openers 7-10 in spac. “wlhieat, winter 7in rows 50.0 efaLilt
322 o Sprayer, post emergence and fert, tank mix weeds: 0-3 mo 260,00 efault
61172 o Sprayer, insecticide post emergence efault
71342 Yes Harvast, kiling erop S0pct standing stubble 24650 efaLilt
74402 No Bale straw of residue default




File Database Edit View Options Tools Window Help

HEG Lm0 03 Ccl OS¢ w0 A b B BE

0.24
100 Tes
1
default
3 open
no imgation
Operations
T

926/ o Plow, moldboard
9728/ o disk_ tandem secondary op
9429/ o Fert applic. suface broadcast
9304 o Disk, tandem secondary op.
10414 o Diill or sirseader, double disk ‘wheat, winker 7in rows
4/15/2 o Fert applic. suiface broadcast
772 Yes Harvest, kiling crop 20pct standing stubble
741542 Mo ke o Windio!
8/1/2 Mo Bale stravs or esidus

File Detabase Edit View Options Tools Window Help

- [¥] Auito update

40.0

STKILL ops

3264.0

HBE%G| L ane (o cl oB|w

0.24
100 Tes
1
default
L open
no irrigation
Operations
]

9254 o Plow, moldboard
926/ o Disk, tandem heawy primary op.
97277 o Fert applic. surface broadcast
928/ o Disk, tandem secondary op.
10414 o Diill or air seeder single disk openers 7-10 in spac. Wheat, winter 7in rows
31272 o Sprayer, post emeraence and fert.tank mix
B/11/2 o Sprayer, ence:
742 Yes rest, killing crop 50pct standing stul
7402 Mo Bale stravs or residus

4 ] P s i e Bl (V)P0 i

50.0

weeds; 0-3 mo

STKILL ops

250.00

2465.0
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HES| : 2R ~ (e c i SA|N

bty e U il A g e B B E W /F | V] Auto update

0.24
100 Tes
1
Al KILL ops
[none]
1 open
o irfigation
Operations

5715/ o Flow, moldbozrd efaul
9/20/ o disk. tandem light finishing efault
10454 o Cultivator, field 612 in sweeps efault
10/54 o Diill o sitseeder_double disk ‘Wheat, winter 7in rows 400 efault
74142 Tes arvest, kiling crop S0pct standing stut 2040.0 default

File Database Edit View Options Tools Window Help
BE%|: e [0 wE[c 8 S H~

$ e ) il R e e B S

- [¥] Auito update

0.24
100 Tes
1
all KILL ops
[nane]
22 open
no irrigation
Operations

5/5/1 o Plow, moldboard eFaul
94201 o Disk, tandem secondary op. jefault
9/2541 o Fert applic. surface broadcast lefault
3/301 o Disk, tandem light finishing jefault
10/1041 o Diill or air seeder sinale disk openers 7-10 in spac. ‘wheat, winter, mid-south B0.0 jefault
4172 o f lefault
B/17/2 e Harvest, kiling crop 20pct standing stubble 4067.3 default

File Database Edit View Options Tools Window Help

(=] 5@| % A | o o | BE S0 23 =8 5 P ] [#] Auto update
100 Tes
1
all KILL ops
[nane]
2 open
no irrigation
Operations
E——
54201 o Plow, moldboard lefault
10414 o Disk, tandem secondary op. jefault
1041041 o Fert applic. surface broadcast lefault
1041141 o Disk, tandemn light finishing lefault
1072041 o Diill or air seeder sinale disk openers 7-10 in spac. ‘wheat, winter, mid-south B0.0 jefault
3/20/2 o Ead-applie- broad lefault
B/7/2 Yes Harvest, kiling crop 20pct standing stubble 42709 default




B RUSLE2 Version 26.2.1 (Jun 1 2016) ol

File Database Edit View Options Tools Window Help

Bl % e R EIE T N T e S V] ko udete |
£ Management: va\CMZ 67\a Single Vear/Single Crop Templates\67 North\CO1. FALL SMALL GRAIN, GRAIN\201. SMALL GRAIN, gr. MID, CT pka-dsQ [r=]
- Geraphic ] I Long teim natural raugh..in. | 024 |
Rl row grade, % | 100 Mol e S A T [ Tew Maragement STIR Aivg. annual STIR
Duraticin, yr
£dd ta this management to make new one Hew set crop pear end/stait? allKILL ops =
Fuel for all operations nane] Crop Year STIR Yalues
Wigw/edit rotation builder usad to make this management Base squiv. dissel use, galiac Statdats, End date.
Base energy use , BTU/ac Crop year Ciop widy . medsy SR
Iifigation system | o ingation =| Biase fuel cost, US#/ac
T wiheal, winter, mid-so.th [ 6734 [ &2 | 120

DOperations | ko

Management Operations

Standing
Cover mat 1es. added
Date, m/dd End/Start *Yield (hary. C fi
oy B Operation Vegetation e Topeof cover mateal addtemer ML oo Fuelused i pere
- Ib/ac
104171 =] o Plow, meldboard = lefault
1041041 =] o Disk, tandem secondary op. x> lefault
1042041 =] o Fert applic. surface broadcast =] jeFault
10/2141 =] o Dizk, tandermn light finishing = lefault
1144 =] o Diill or air seeder single disk openers 710 in spac. ! wheat, winter, mid-south [ ) lefault
341542 =] o =] lefault
B/2/2 =] = 42703 92 1070 default

Fert applic. surface bioadcast
Yes el T ing crop 20pct standing STbbiE—

Climatic differences and yield differences correctly account for the majority of differences between Net
C factors across the other states and CMZs in this wheat crop type. However the fact that straw was not
baled and removed in DE, WV and VA are likely the cause for Net C factors to be lower and residue
amounts higher in these areas.

| recommend a common scenario be defined as to tillage system and whether the straw is baled and
removed or not removed and depending on the decision, the Wheat grain management files be revised
accordingly to represent the same system throughout the watershed and re run.

Corn for grain
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AT76 -0 £ | pasture / Range ¥ B
A B e F G H 1 J K L M N o} R s T u \ W
Grand
4 -DE ~'MD =INY -PA SIVA ='WV Total
5 crop [~] s a1 66 41 a1 65 64 66 67 62 median 2°StDev < >
6  Alfalfa Hay Harvested Area 0.091 0.047, 0.166 0.120 0.011 0.037 0.044 0103 0.007 0.008 0.011 0.083 0061 0.046  0.103 0.149 croplan|=
7 Broceoli, spring. 0.341 0.341 pasture|
8 Cabbage 0.398 0.398 hay
9 Corn & Wheat 0.055__0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10Camtar Grain 0211 0.48 0.214 0171 0190 0.136 0.155 0.147 0.188 0204 0212 0158 —>0178 0179 0.057 0122  0.237
11 Corn for Silage 0425 0316 0404 0347 0366 0.326 0.336 0.340 0.405 0429 0.460 0.382 0.378 0.374 0.094 0.280 0.467
12 | Cucumber 0527 0340 0526 0.665 0.210 0.133 0.352 0393 0352 0379 0.730
13 |Other managed hay Harvested Area  0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0.001 0.001 0.083 0052  0.008 0.115 0.123
14 | Pasture / Range 0148 0012 0.005 0005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0020 0.006 0.082 0.087
15 Potato 0.627 0.638 0.625 0.320 0.328 0.629 0554 0593 0.607 0.676 0.660 0.628 0184 0444  0.812
16 Snap Beans 0.583 0.583
17 |Soybean 0.303 0.298 0.214 0239 0172 0.138 0193 0214 0224 0.241 0.233 0229 0224 0083 0141  0.307
18 Soybean & Wheat 0.032 Average of C factor, fraction 0.119 0.176 0.199 0.197 0.129 0.143 0.151 0.102 0.049 0.253
19 Soybean Wheat - Relay Value: 0.298 0.072 0.072
20 Tomato Rows: Soybean 0354 0372 0398 0375
21 Watermelon oaplumMe 9 0.220 0.224 0221 0226 0047 0179 0273
22 | Wheat for Grain 0.083 0.246 0.224 0243 0276 0.293 0215 0167 0186 0.202 0.199 0212 0215 0114 0100 0.329
23 Grand Total 0.281 0211 0.257 0262 0224 0219 0.140 0.162 0.212 0.207 0.218 0.232 0.219 -
24 | (averall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs 0579 0385 0463 0571 0426 0514 0.177 0.288 0454 0483 0.503 0.509 0446 0473 0232 0241  0.705
27 (average of: broceoli, cabbage, cucumber, potato, snap beans, tomato, watermelon)
28
alia ic tha sua 3 i warana from fraar
4 4« + M GenesPivot RULSE2 C-factor Related Outputs RULSE2 Results for Scen Builder -~ Crop Residue Avgs (%) ]T- m I
!. Ready |EET g Tl

= |
HEE G &M B ol 1156AM




This crop group was not identified as having inconsistent C factors. However, | found some errors and
inconsistencies in these corn grain management scenarios. Some files included a stalk shredder after

harvest that would increase the percent residue cover over winter and early spring prior to plowing

when compared to systems lacking this operation.

Good example correctly built:

=i sion 2.6.2.1 (Ju 1
File Database Edit View Options Tools Window Help

HE % ¢ o o8y B E|SH ¢ w0l A e B B S @ | V)00t e

detUSaNDelawareiKent County
... Delawarei\Mma, Mulica mucky sandy loam, 0to 2 percent slopesitullica Mucky sandy loam drained 50%
150 20
temphDE com grain 59 no weeds
[ open
2 open £ open [i]

(none] Mormal res. burial

a. tows up-and-dawn hill
[none)

Trone]

[none] 1 1]

DOperations | nfo

4/THD o Flow, maldboaid

/1010 o / Disk, tandem secondary op. \

A5A0 o 7 Disk, tandem secondary op. \

/2610 o Harrow, coiled tine

514 o Planter, double disk opnr Corm, grain 125

5/2n o S praer, pre-emetgence

20/ o Cultivator, row 1 in ridge

15/ o Fert applic. side-dress, liquid

16/ o \ Cultivator, 1ow 1 in ridge

18/ o \ Sprayer, post emergence: / weeds; 0-3 mo 260,00

01/ = es \ Harvest, killing c1op 50pet standing stubble 34706

R2 DL &I NRCS simple 11182015
x| = e] ~ U ]

jefaul

jefaul

lefaul

jefaul

lefaul

jefaul

jefaul

lefaul

t
t
t
t
jefault
t
t
t
t
1§

jefaul

default
I CBW profiles 08-21-15
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HES| : 2R ~ e c i SA|N

130

[ _open
[ _open
rone]
default
frone]
Operations
4751 o Plow, moldboard
/201 o Disk. tandem secandary op. AN
/304 o Fert applic. suface bioadeast \
5A/1 o ] Disk, tandem light finishing
/107 o | Planter, double disk opnr
511/ o | S praer, pre-emergence
6107 o\ Fert applic. side-dress, iquid
21t Yes Harvest, killing crop 50pet standing stubble
Finished calculating
() X |

vaUSAWiginia\iugusta Caunty

[none)

(none)

Corm,

2 open

iain

$ e O] B s e e BB | V) update

wahFrederick County, Virginia\ 10 Craigsville cobbly sandy loam'Craigsville Cobbly sandy loam 85%

MZ B4%a Single Year/Single Crop Templates\B01. CORN, GRAINYTO. CORN, gr. EARLY. CT plow+disk

Momal ies. burial

128

R2_DL &I NRCS simple 11182015

& |

=

34706

[ CBW_profiles_08-21-15

These two files are correctly built but neither has a stalk shredder following harvest as most of the rest

of the corn grain managements do in the other states and CMZs across the region.



MD corn grain 65 example:

File Database Edit View Options Tools Window Help
MBS R |2 cioH|w

St e Ot A s e e NS @ (@ YAt update

a5 aylandiFrederick Caunty =
Frederick County, Marland Ha Hagerstown loam, 3 to & percent slopestHagerstonn Loam 852
750 40

TempAHD Corm, giain 65

7 open
7 open [ open [1] =
[rone) Mormal res. bunal
. tows up-and-down Fal
[rone]
[nane)
ti [+ -]
[none] 1 0
H Dperations
I —
1l 3104 o Plows, moldboard efault
M 372001 o Disk, tandem secondary op. efaul:
[ 342541 o Harraw, cailed tine efault
1l 44141 o r, double disk opnr w/fluted coulter with starter fertilizer Corn, grain 120 efault
M 5715/ o Sprayer, post weeds; 0-3mo 250.00 jefault
5207 o Fart applic, side-diecs ouid efzult
1041/ Ves Haregtkiling cop A0pclstanding siubble—— 45787 efault
1047/ = No Shired residue, & inch stubble: default

R2_DL &I NRCS mple 11182015

SLE2 Ve
File Database Edit View Options Tools Window Help
[~ =) e L C 0 B E|w bt e ) i AR g b B e OB S /Y] Autoupdate
ryJ5ANNEw YorkhTioga County A
Tioga County, Mew York\Ecs Bath charnery silt loam, 5 to 15 percent slopeshBath Charnery sit loam 80%
200 i
temp Y corm grain
0 open
2 open &2 open 0
[rone] Motmal res. burial -
a. rows Lp-and-down hill
[hane]
[rone]
S
[none] 1 0
perations
11041 o Plow, moldboard lefault
/201 o Disk, tandem secondary op. jefault
/2541 o Harrow, coiled tine lefault
54141 o r, double disk apnr wfuted coulter with starter fertilizer Cain, qrain 120 lefault
6415/ o Sprayer, post emergence weeds; 0-3 mo 250.00 jefault
/204 o Fert g ide-diess, liquid lefault
0/ Yes __—H=rest, Kiling crop 30pct standing 46787 et ault o
Mo Shied residue, 6 inch stubble: detault

R2_DL %I NRCS simple 11182015 [E] CBW_profiles_08-21-15

]
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&% R - R =1k

$ e D) il A g e e BN S @[V Auoupceie

& v — | e = =]
== Profile: PA comn grain 65 revised slope
el - Choose location to set climate; Location [[1  pa'USA\PennsylvaniatUnion County o) P 120
STEP 2 Chaose soil type: S0l [ patUrion County, Pennsylvania\AiC Alvirs silt loam, 8 to 15 percent slopes\Alvira Silt loam 80% = | =
v ) ]
2% | STEP 3 Set slope tapogiaphy: Slape lenath [slong slope], it #wvg. slops steepness, % j;e -
It | STEP 45 Select base managemsnt Base management [ tempiP4 Carn, grain 65 | A 0
STEP 4b: Madify/build man. sequence if desired: Rotation builder
STEP 4c; adjust management inputs f desied Adiust yields Adiust st res. adetion Flock cover, 20|
k- e = =]

Managem| Fuel type for entire run [ [none] ] Adiust res, burial level Normal res. burial

Energy use for entire: simulation, BTU/ac [ 530000
60

Rel. row Equiv. diesel use far entire simulation, galrac 120
Fuel cost for entire simulation, US$/ac 0 Net C Factor 018 ﬁ
View/edt| | STEP & Set supporting practices: k. B

- Contouing [ 2. rows up-and-dawn il 2] Relstive ow grade, % 100 Cit. slope lenath, ft [ 760 STIR o

rigatior
Stips/bariers [ Trone] | ¥ olfsel from stat year (M2 [ 1@

St ‘s offset —

Diversion/tenace, sediment basin [ [none) = fiom start —

T peaw L

Subsutace drainage 1 [ 0 —

perations | T

Management Operations

Standing
Cover matl res. added
Date, m/ddy Er';dpff;aa;lﬁ Operation ‘Vegetation \E:l‘:]"}fﬂ,';c Type of cover matesial addfgﬁ:ﬂov Ea;i’ﬂ'ﬁ'ﬁ;’ gi So’:n Fuel used this opera
o —— Ibtac
1041 = o Plow, moldboard = lef ault
72071 = o Disk, tandem secondary ap. - jetauit
/2541 =] o Harrow, coiled tine x> lefault
5141 =] o r, double disk oprr w/fluted coulter with starter fertiizer ! Corn, grain =] 120 et ault
7157 = o Spiayer, post emergsnce = ] weeds; 03 mo -l 25000 19 jetauit
5720/ =] o A i x> lefault
3/30¢ = Ves Harvest, kiling ciop 30pct standing stubble . 46787 a3 2010 et ault o
1047/ =] Mo Shied residue, B inch stubble ~ default
Finished calculating R2_DL Z&I NRCS simple 11182015 (5] CBW_profiles_08-21-15
| T =
@ Sent ltem... "= RE: Rey 4[ | GATOSH .H.En -....-H‘!'J Factorr... w ) & " B o 1219PM z
3 RUSLE2 Version 2621 lun 12016) | P
File Database Edit View Options Tools Window Help
HE % | [G2 0 23 C B QB[N ¢ o O e B B S @ E 7)o pdate

£ Mana = |—u£ﬂ_ e ==

& PriTis Profile; PA comGRAIN 4.1 revised slape 5 = ==

] S TEP~r~Ghoaselozalion to st clpale————Tocation [ pa\JSEMPennsyivaniatnion County o] -
STEP| | STEP 2 Chonss soil type: Seil [0 paUnion County, PennsylvanisharC Alvira sit loam, § o 15 percent slopeshlvira Sit loam 802 = =l
Viee! | STER| | 5TER 3 ot sops opomraphy: Slope length [along slape]. fug. slape steepness, % an |
it B e | e o Gt b B e e o] =
STEF) | STEP db: Modity/build man. sequence if desiied: Fotation builder

STEF) | STEP de: adjust management inputs if desied: Adjust yields Adjust ext. res. addiion Rockcover [ 0 | —

i Management: Fuel type: For entire: un [ [none) <] Adjust res. burial level Marmal res. bural = [= = |[=]
Grapl Energy use for entire simulation, BTU/ac [ 830000
Rel. row grade,| Equiv. diesel use for entire simulation, gal/ac 6.0 :IZU
Fuel cost fiar entire simulation, US$¢ac 1] Met C factor [RE]
A =
Wiew/edit rotatif | STEP 5: Set supporting practices: -
Cantauring [ a. 10w up-and-down hill ¢] Relative row grade. % 100 Crit. slope length, ft STIR
Irrigation syt

Strips/bariers [ [nore] [=| s offset from start yeafr [ 120

g t I3 offset

Diversion/tenrace, sediment basin | Tronel = BT from stan

+ (- ] veanyr

Subsurface disinage {none) = 1 | 0

Operations | |nfo

Management Opesations

Standing
Cover matl 1es. added
Date, méd/ End/Stat ’ Yield [h Cover )
ate, middy Unn D y;ﬁ Operation ‘Vegetation H:IS]F ua,";c Type of cover material agd.“ﬁ:gv ag;i’ﬁf’g gi Son. Fuel used this opera
=+ I - ) Ibfac
11041 =] o Plowy, moldboard =} lefault
7201 =) B Disk, tandem secondary op = efauit
/251 - o Harrow, coiled ting b lefault
51 - o 1, double disk oprr w/fluted coulter with starter fertiizer =f Coin, giain -l 120 lefault
615/ =) B Spraer, post emergence = [ weads; 0-3 mo = 14 efauit
B/20/ = o E; ligesi liquid = efaull
3/30/ - Tes Harvest, kiling crop 30pct standing stubble’ = 4E78.7 a3 2010 lefault
T T Shie tesiclun, R inch shbbl | kil L
Finished calculating [@R2_DL %I NRCS simple 11182015 ECBW_per\lEs_08—21—15
| = =
@ Senitem.. "ERE Reve. | [GVOSL. [FWcoson. M Roctorr. | & 7 = & P B o O 12220M




Corn grain files in MD, NY and PA are very similar and correctly built. Yields are similar but compared to
the DE and VA corn grain files a more aggressive harvest operation leaving only 30% standing stubble
and an additional stalk shredder operation are included that flattens the corn residue thus lowering the
C factor and increasing the residue cover.

Corn grain Not plowed

= RIJSLQV sion 2.6.2.1 (Ju » .
File Database Edit View Options Tools Window Help
HE % ¢ ol 5 ed|C 0 SE| SR ¢ o (A b B B S @ |7 Au0 upaie

va\J5A N iginiahugusta County =
va\Frederick Courty, Virginias10 Craigsville cobbly sandy loam'Craigsville Cobbly sandy loam 852
130 580

...B#ha.Single Year/Single Crop Templates\B01. CORN, GRAINYI0T. CORN, gr. EARLY. CT NO plows+disk

& open
53 open 3 open [1]
[none] Normal res. burial
default
efaul L ops
[none]
[none)
L -]
[none) 1 0
Results | Additional Results | TRACK_RESIDUE_AND_CANDPY i
Olperati
/307 o Eettappl Face-breadaast efault
/107 o Flanter, double disk oprr Corn, grain 125 efault
11/ o —géLpragel, re-emegence efault
10/ o Fert applic. side-diess, liquid efault
27} =l !u Grvest, kiling croj et standing ST J470E default
Finished calculating [@R2 DL %EINRCS simple 11182015 [E] CBW profiles 08-21-15

LA T

The yields are fairly consistent but there are some errors in the no plow managements such as incorrect
planters and row cultivations that would not be done in No-till systems and some post emerge sprayer
operations two months too late in the growing season. | also see that some No plow Corn grain
scenarios have a stalk shredder and some do not just as they did in the plowed corn grain scenarios
across the region. This affects C factors and residue amounts.



| found one run in DE that was supposed to be Corn grain with weeds not plowed but it still had the
plow and disking operations in it. There was no management saved for the no plow scenario so it had
repeated the plow and disk scenario. This is probably just a saving error or omission.

File Database Edit View Options Tools Window Help

HE % ¢ =l 5w g = it DECEY Y L P e
wva\va corn =
de\USAND elawarstkent County =
... DifawareMmé Mullica mucky sandy loam, 010 2 pereent stapeshulica Mucky sandy loam drained 50%
160 20
temp DE com grain 59

com grain [ _open

— [ _open [0_open 0

rone] Narmal res. burial

a. 105 up-and-down hill
[hone]

[none)

e -]
[none] 1 1]

Operations | pfg et
10/6/9 No Beginweed guowth ‘Weeds, winter, Central 1120 efault
4141 es Plow, maldboard 666 66 efault

11041 L] Disk, tandem secondary op. efault
/1541 o Disk, tandemn secondary op. efault
/2541 o H jled fine — efault
5141 L] Planter, double disk apnr Carn, grain 125 efault
5/210 o Spiayer, prie-emergence efault
5720/ o Cultivator, row 1 in ridge efault
/157 o Fert applic. side-dress, iqud jefault
B/1E/ o Cultivator, row 1 in ridge efault
8/18/ o Sprayer, post emergence weeds: 0-3 mo 250,00 efault
1041/ Yes Harvast, kiling crop S0pct standing stubble 34706 default

calculat) DL RCS simple 11182015 & CBW_profiles_08-21-15




=l RUSLQV sion I=’_ i -
File Database Edit View Options Tools Window Help
= R R I A i e DA s b B B S @R[V Ao pdets

v mdUSASM arylandFrederick Courty a

Frederick County, Maryland\HaB Hagerstown loam, 3 to 8 percent slopes'H agerstown Loam 85%
150 40

temp WD Corn, grain 65 - no plow or disk

IC3 open
[0 open 3 open a
[rone] Normal res. burial =
a. rowss up-and-down hill
[rone]
[none]
C+ -
[none] 1 0
Dperations
Results RACK RESIDUE AM AMOPY hv/
—— ]
414 o ., double disk opnr w/fluted coulter with starter fertiizer Coin, grain 120 letault
5/15¢ o Sprayer, post emergence weeds; 0-3 mo 250.00 lefault
5420/ o Eert anplic side-drs liguid lefault
10417 o Harvest, kiling crop 30pct standing stubble — 46787 jefault
10474 o Shied residue, £ inch stubble default
jished calculating [@R2_DL %EINRCS simple 11182015 [E] CBW_profiles 08-21-15

Taken individually the effects of these inconsistent entries in the Corn managements aren’t large but
when several errors exist in the same management they cause the outputs to be inconsistent with
others in the same crop group set. | recommend that the corn grain Not plowed system to be modeled
and compared across the region, be more consistent as to whether stalk shredding be done or not and
that when Not plowed is modeled that the correct operations be included for a No-till system.



Corn silage
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AT v '\,&Rasture / Range A
Y B G H 1 i) K L M N Q R S T u v W
Grand
4 =~DE =MD & SNY  ZPA VA ='WV Total
5 crop 59 4.1 4.1 65 64 66 67 62 median 2*StDev < >
6 Alfalfa Hay Harvested Area 0.091 0.047 0.044 0.103 0.007 0.008 0.011 0.083 0.061 0.046 0.103 0.149 croplan| =
7 | Broceoli, spring 0.341 0.341 pasture
8 Cabbage 0.398 0.398 hay
9 Corn & Wheat 0.055 0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10 Corn for Grain 0.211 0.148 0.214 0.171 0.190 0.136 0.155 0.147 0.188 0.204 0.212 0.158 0.178 0.179 0.057 0.122 0.237 I
srComforsilage 0429 0316 0.404 0.347 0.366 0.326 0.336 0.340 0.405 0.429 0460 0382 037> 0374 0.094 0280 0467
12 Cucumber 0.527 0.340 0.526 0.665 0.210 0.133 0.352 0.393 0.352 0.379 0.730
13 Other managed hay Harvested Area  0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0.001 0.001 0.083 0.052 0.008 0.115 0.123 I
| 14 Pasture / Range 0.148 0.012 0.005 0.005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0.020 0.006 0.082 0.087 [
| 15 Potato 0.627 0.638 0.625 0.820 0.328 0.629 0.554 0.593 0.607 0.676 0.660 0.628 0.184 0.444 0.812
| 16 Snap Beans 0.583 0.583
: 17 Soybean 0.3| Average of C factor, fraction|0.239 0.172 0.188 0.193 0.214 0.224 0.241 0.233 0.229 0.224 0.083 0.141 0.307
| 18 Soybean & Wheat 0.0| Value: 0.583 0.151 0.119 0176 0.199 0.197 0.129 0143 0151 0102 0.049  0.253
[19 soybean Wheat - Relay EZ“"‘J;’H‘“EEBEZ’: 0.072 0.072
| 20 | Tomato . 0.354 0.372 0.398 0.375
| 21 Watermelon 0.176 0.239 0.227 0.241 0.220 0.224 0.221 0.226 0.047 0.179 0.273
: 22 Wheat for Grain 0.083 0.246 0.224 0.243 0.276 0.293 0.215 0.167 0.186 0.202 0.199 0.212 0.215 0.114 0.100 0.329
|| 23 Grand Total 0.281 0.211 0.257 0.262 0.224 0219 0.140 0.162 0.212 0.207 0.218 0.232 0.219 [l
24 |overall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs. 0.579 0.385 0463 0571 0426 0514 0177 0.288 0.454 0.483 0.503 0.509 0.446 0.473 0.232 0.241 0.705
27 (average of: broccoli, cabbage, cucumber, potato, snap beans, tomate, watermelon)
28
29 Earh yalua ic the avaraga nf 12 manths: aach manthh: valia is the avarasa from A waare?
4 4 » M| GenesPivot RULSE2 C-factor Related Qutputs RULSE2 Results for Scen Builder Crop Residue Avgs (%) ! I

This group appears to be fairly consistent. Corn Silage yields are consistent. The plowed scenarios

appear to be built fairly well except for incorrect planter operations in a few cases.
. RUSLEZ Version 2621 0un 120160 T T T -

File Database Edit View Options Tools Window Help

HEG @ mmle 20 m23|C 0 OF |5 o D@ wh =08 Aulo update \
== Profile: MD corn silage 65
1: Choose location ta st cli Location (] md\USA\Manyland'Fraderick Courty |«
STEP 2: Choose soil type: S0l [ Frederick County, Marpland\HaB Hagerstown loam, 3 to 8 percent slopesi\Hagerstown Loam 85% = |
STEP 3: Set slope lopography: Slope lenath (slong slops). ft [ 150 ] Avg slope stespness, %
STEP 4a: Select base management Base management [ tempMD Coin, siage 65 =
. STEP db: Modify/build man. sequence if desiied Fiotation builder
&= Manage|
STEP 4c: adjust management inputs if desired Adiust yields Adjust ext. res. addition Fockcover, 2 [ 0|
= Manage Fuel type for entite run [ fnone] o] Adjust res. burial level Normal 125, burel =
Energy use for entire simulation, BTL /ac [ 40000
Rel. o Equiv. dissel use for entire simulation, galfac [ 4.7 R[ 120
Fuel cost for entire simulation, US$/ac 0 Met C factor [TEE]
Yiewled | STEP 5: Set supporting practices: .
| Contouring [ a. rws up-and-down hil o] FRelative row grade, % [_100 Cit. slope lenath, ft [ 150__] 7, STR
migal
Strips/bariers | [nare] =] [rrs offset from start year (WAl A1 20
et Y15 offset 4
Diversion/terrace, sediment basin fnone] = from start
+ J[ - ] yearw
Subuoce e R
Operatiors [rms—
tManagement Operations
Standing
2 Corver matl 1es. added
Date, m/d/ End/Start *ield (b o fi
ate, mdddy :rr::u y;fﬂ Operation Wegstation u:ls],[ u‘i;;c Type of caver material atid{éjr;cw ag;ﬁ(g:g S’;;:p' Fuel used this opera
| Ib/ac
341041 x o Plowy, moldboard =] et ault
37201 x| o Disk, tandem secondary op. ] lefault
372541 =) o H et lefault
414 - o ., double disk opnr w/fluted coulter with starter fertiizer Carn, silage £ 23.0 letault
54151 = o L e R Ll i = (] weeds: 0-3 ma « 25000 14 efauit
572041 =) o Fert applic. side-dress, liquid =] et sult
94141 = Tes Harvest, silage b 764.75 25 805 default

Finished calculating DL SEINRCS simple 11182015




File Database Edit View Options Tools Window Help

HE % SRR E -y =1L $ o e ) i B s e e BB | VAt update

detUSANDelawareKent County
. Delaware'Mmé Mullica mucky sandy loam. [ to 2 percent slopesitullica Mucky sandy loam diained 5077
150 10
temp*DE com silage 53
[C1_open
IC3_open 0 open 1]

[none] Noimal res. burial

1w up-and-dovn hill

[none]
[none)]
Operatiors
T S
9/6/0 No Begin weed growth Weeds, winter, Central 1120
31041 e Plowy, moldboard 926.08
37201 o Disk. tandem secondary op
34251 o Disk, tandem secondary op.
4141 o Harrow, coiled ting
5141 o Planter, double disk oprir Carn, silage 230
826/ o Sprayer, pre- e
6/10¢ o Cultivator, row 1 in ridge
6117 o Fen applic. side-dress, liquid
B/25/ o Cultivator, row 1 in ridge
815/ o Sprayer, post emergence weeds; 0-3 mo 250.00
94141 Tes Harvest, silage 764.75

File Database Edit View Options Tools Window Help

CEEIRE Y AT T EYTY N1 YL

mc US4 arplandFrederick County
Frederick County, MarplandiHaB Hagerstown loam, 3 to 8 percent slopesiHagerstovn Loam 85%
150 40
tempitD Com, silage 65 - no plow or disk
2 open
] aopen 53 open [1]

(none] Momal res. burial

a. 1ows up-and-dovn hill

(nane]
[rone]
-
[none] 1 1]
Operations

414 N 1, double disk oprr w/fluted coulter with starter fertilizer Carn, silage 230
5/1671 Ho Sprayer, post emergence: weeds: 0-3 mo 250,00
5/2041 No Fert applic. side-dress, liquid
9141 Nor Harvest, silage 764.75

defaul
defaul
defaul
defaul




File Database Edit View Options Tools Help
&% ¢ bl ]88 e ag = B 4 % e U] i AR g B B e BN B WA | V) Auto update

det\USANDelaware K ent County o
.. DelawareMmé, Mulica mucky sandy loam, 0 to 2 percent slopes\Mulica Mucky sandy loam drained 50%
150 10
temphDE com silage 53 no weeds - no plow or disk
3 open =
2 open &2 open 0

(none] Mormal res. burial

5. t0ws up-and-down il
{none]

[none]

[rone] 1 0
Operations
5141 o Planter, double disk ophr Corn, silage 230 efault
5/26/ o c& efault
6104 o Cultivator, row 1 in ridge lefault
B/114 o it 3 FAEES Tigui efault
6725/ o < Cultivator, row Tin ridge Jefault
a/15¢ o Efce weeds; 0-3 mo 250,00 lefault
9141 o Harvest, silage 7B4.75 default

[0R2_DL %INRCS simple 11182015 [E CBW_profiles 08-21-15

¢ TE b PO e | [PEOS (iMoot [ | @ » S 71 = B’ =@
However, there are inconsistent operations in the not plowed scenarios including conventional planters
and row cultivations that would not be correct for No-tilled conditions. This additional tillage buries
residue and increases Net C factors over what they would be if built correctly for no-till.




Cucumber
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AT6 - 5 ‘ Pasture / Range ¥
A B G G H 1 1 K L M N Q R S T u \ W
Grand
4 =DE =MD =INY  =PA =VA ='WV Total
5 crop E‘ 59 4.1 4.1 4.1 65 64 66 67 62 median 2*StDev < >
6 Alfalfa Hay Harvested Area 0.091 0.047 0.037 0.044 0.103 0.007 0.008 0.011 0.083 0.061 0.046 0.103 0.149 croplan/=
7 | Broccoli, spring 0.341 0.341 pasture
8 Cabbage 0.398 0.338 hay
9 Corn & Wheat 0.055 0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10 Corn for Grain 0.211 0.148 0.214 0171 0.190 0.136 0.155 0.147 0.188 0.204 0.212 0.158 0.178 0.179 0.057 0.122 0.237
11 Corn for Silage 0.374 0.094 0.280 0.467
STZ Cucumber 0352 0379 0.730
13 Other managed hay Harvested Area  0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0.001 0.001 0.083 0.052 0.008 0.115 0.123
14 Pasture / Range 0.148 0.012 0.005 0.005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0.020 0.006 0.082 0.087
II 15 Potato 0.627 0.638 0.625 0.820 0.828 0.629 0.554 0.593 0.607 0.676 0.660 0.628 0.184 0.444 0.812
16 Snap Beans 0.583 0.583
17 Soybean 0.303 0.298 0.214 0.239 0.172 0.188 0.193 0.214 0.224 0.241 0.233 0.229 0.224 0.083 0.141 0.307
18 Soybean & Wheat 0.032 0.155 0.128 0.151 0.119 0176 0.199 0.197 0.129 0.142 0.151 0.102 0.049 0.253
19 Soybean Wheat - Relay 0.072 0.072
20 Tomato 0.354 0.372 0.398 0.375
21 Watermelon 0.176 0.239 0.227 0.241 0.220 0.224 0.221 0.226 0.047 0.179 0.273
22 Wheat for Grain 0.083 0.246 0.224 0.243 0276 0.293 0.215 0.167 0.186 0.202 0.199 0.212 0.215 0.114 0.100 0.329
23 Grand Total 0.281 0.211 0.257 0.262 0.224 0219 0.140 0.162 0.212 0.207 0.218 0.232 0.219
24 (overall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs. 0.579 0.385 0463 0571 0426 0.514 0.177 0.288 0.454 0.483 0.503 0.509 0.446 0.473 0.232 0.241 0.705
27 (average of: broccoli, cabbage, cucumber, potato, snap beans, tomato, watermelon)
28
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File Datsbsse Edit View Options Tools Window Help
HE%| & EBRo ~|gaig(cl ORw

$ o il F e e BS @

Auto update |

i=s Profile: DE Cucumber = ]
e —r—— Location [ deSLISANDelawarstEent County o] q a
STEP 2 Choose sol e, 5ol [(7... D elaware\Mmé Mulica mucky sandy loam, 0 to 2 percent slopes\Mulica Mucky sandy loam dianed 50% ]
o1 | 55 | 57€R 3: et slops topomraphy Siope length (slong sope), 1t T80 Avg. dope steepness, %
STER | STEP 42 Select base menagement Base management [ temp"DE cucumbers 53 = |
= ME”EBE’"EE”“ 1| STEP 45: Modlty/build man, sequence i desied: Flotation buider — H
ap
Fiel. row grade. | | STEP 4c; adjust management inputs if desired: Adist yields st exl, res, addiion Rockeover, %[ 0| 3
A Fuel type for entite 1un [ frons) Adjust res. burial level Mormal es. buial = = £
) Energy use for entire simulation. BTU/sc [ 800000
Yien/ed rotstio Equiv. diesel use for entire simulation, gal’ec [ 58
Fuel cost for entie simulalion, US$/sc [0 Net € factor [ 040 STIR
Inigation spstef
STEF 5. Sel supporing piactices
Cortouting [ a. rows up-and-down hill =] Relative row grade, % 100 Crit. slope length, ft b
Stips/harriers | [nane] = | ¥1s offset fom start ue;. [
5 ' s offset
Diversion/terrace, sediment basin [ frone] = S9SN from start
e -] yeanur
- Subsuiface diainags [rone) = I
Operations | |pfin il
anding
Cover mall res. added
(sl ey E,”D“")’f;'r‘? (Ui Vet Eﬁf]”“fjgc T e et addienoy Eg;;’;’f"ﬂ byop. Fuelused s opers |
T o Ib/ac I
15/ = B Flow, moldboaid = efaul
1/ = B Disk, tandem secondary op. = efaul
257 = o Fert applic_swifsee buadeast = efaul
/26 - o indemm light finishing ~_ = efaul [
41/ = o lanter, small veg seed = Cucurnber . =] efaul [
47571 = o 4 Sprayer, pr N fault |
47151 = B Cultivator, row 1 inridge A= ofaul [
5/5/1 = B /— Spiaver, inseclicide post emergence \iz} efaul [
5/6/1 = o [ Cultivator, row 1 inridge = efaul [
57741 = o \ Fert applic. side-dress. liquid = efaul [
5/15/1 = o \ Cultivator. row 1 inridge yi= efaul [
5/16/1 = B N\__Sprover, insecticide post emergence /= efault
1A = B Harvest, vine ciops, mechanical = 13166 54 i sfault
Fi DL “EINRCS simple 11182015 [E] CBW _profiles 0

| compared the low value file to one of the higher files. These are two different systems. The DE file is
flat planted and uses mechanical weed control vs. the PA 4.1 file which is bedded uses plastic mulch. |




recommend that one common system be described and the files revised to allow the same system to be

compared.

File Datsbase Edit View Options Tools Window Help
HE%| = L S Dl A b e B S ()00t st
pa\USA\Pennsylvania\Urion County S n
patUnion County, Pensplvania\AiC Alvira silt loam, 8 to 15 percent slopestAlvira Sit lam 80%
130 35
temp\FA cucumbeid 1
3 open 0
5 _open [ open 0 -
inone] Normal res. bural
& rows up-and-down kil
fnone]
[nane]
=]
frone] 1 0
0
Dperations
5/5/1 s Plow, moldboard 13166 efault
/571 o Lisktand ! efault
12t o < Bedder, hipper, disk hiller efauit
13/ o Fel applic. suface broadoast efault
147 o Eed shaper efault
715/ o < Plastic mulch applicator 75 percent cover efault
6/ o Gnter b Cucumber 600 efault
157 o Sprayer. insecticide post emeigence efault
207 o Spraer, fungicide efault
7207 o Harves!, hand pick vegetables efault
lashic mulch, remove etault

imple 11182015 (5] CBW profiles 08-21-15




Other managed hay

- =
NI 1= el e T
- Page layout  Formulas Data Review  View @ - = x
= & e Calibri -lu -A K| [Z = =" |SiwepTe General - ii‘ ﬁi' 0 | 3‘ 'E_J e ﬁ ﬁ
~— 23 copy . - =2l 2 0 : ] Fin-
Paste g Format painter || B £ U ~||EE-|| - A EEMerge & Center + | |~ % o || %8 5%/ FC‘;TH‘:S:;":'_ Format_ Sé‘i‘;_ fnsert Delete Format | s Clear~  ponee Find®
Clipboard ] Font ] Alignment. ) Number i) Styles Cells Editing
AT6 - Je | Pasture / Range Al =
A B [ F G H 1 J K 15 M N Q R S T u v W
Grand
4 =DE =MD =INY  =PA =VA ='WV Total
5 crop E 59 4.1 66 4.1 41 65 64 66 67 62 median 2*StDev < >
6 |Alfalfa Hay Harvested Area 0.091 0.047 0166 0.120 0.011 0.037 0.044 0.103 0.007 0.008 0.011 0.083 0.061 0.046 0.103 0.149 croplan)
7 |Broceoli, spring 0.341 0.341 pasture
8 |Cabbage 0.398 0.398 hay
9 |Corn & Wheat 0.055, 0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10 Corn for Grain 0.211 0.148 0214 0171 0.150 0136 0.155 0.147 0188 0.204 0.212 0.158 0.178 0.179 0.057 0.122 0.237
11 Corn for Silage 0.423 0.316 0404 0.347 0.366 0.326 0.336 0.340 0405 0.423 0460 0.382 0.378 0.374 0.094 0.280 0.467
12 |Cucumber 0527 0340 0526 0GRS 0210 0133 0350 0393 0352 0.379 0.730
< Ofher managed hay Harvested Area  0.064  0.008| 045 0.008| 0,146 0101 0.007 0.007 0.001 @52 0.008  0.115 0.123
14 Pasture [ Range T I8 00T 000 0n00S 00080010 0013 U.005  0.002 0.003 0.003 0.031 0.020 0.006 0.082 0.087
15 Potato 0.627 0.638 0.625 0.820 0.828 0.629 0.554 0.593 0.607 0.676 0.660 0.628 0.184 0.444 0.812
16 Snap Beans 0.583 0.583
17 |Soybean 0.303 0.298 0.214 0.233 0.172 0.188 0.133 0214 0.224 0.241 0.233 0.229 0.224 0.083 0.141 0.307
18 Soybean & Wheat 0.032 0155 0.128 0.151 0.11% 0176 0.1%% 0.197 0.129 0.143 0.151 0.102 0.043 0.253
19 Soybean Wheat - Relay 0.072 0.072
20 Tomato 0.354 0.372 0.398 0.375
21 Watermelon 0.176 0239 0.227 0.241 0.220 0.224 0.221 0.226 0.047 0.173 0.273
22 |Wheat for Grain 0.083 0.246 0.224 0.243 0276 0.293 0.215 0167 0.186 0.202 0.199 0.212 0.215 0.114 0.100 0.329 =|
23 Grand Total 0.281 0.211 0.257 0.262 0.224 0.219 0.140 0.162 0.212 0.207 0.218 0.232 0.219
24 |(overall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs 0.579 0.385 0463 0571 0426 0514 0.177 0.288 0454 0.483 0.503 0509 0.446 0.473 0.232 0.241 0.705
27 |(average of: broccoli, cabbage, cucumber, potato, snap beans, tomato, watermelon)
28
24 |Each valia ic tha avarana of 12 manths: aach manthlirvalua is tha avaraca fram & waars?
4 4 » ¥ | GenesPivot RULSE2 C-factor Related Outputs RULSE2 Results for Scen Buider Crop Residue Avas (%) |1 I |
| Ready [EEEETTNE 0 * I )
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There is a large variability in the Net C factors in this other managed hay crop group because the
managements do not describe similar systems. Additionally the files representing Net C factors that

were assumed to be correct are in fact incorrectly built.
& RUSLEZ Version 2621 (un 12016) 0 L [ x|

File Database Edit View Options Tools Window Help
HE % \ lge w3 c B 9 HE|w

4 e ] i B s B e Bl (V)P0 i

| & Al = Profile: Mnm
? STE S i to set climate: Location [ mdWISAMarylandvwicomico County ]
TEL | | STEP 2 Choose soil type: Soil [ ...icomico County, MarylandiHba Hambrook sandy laam, O o 2 percent slopestHambrook. Sandy loam 80% 4]
= M“’"““‘*ﬁ”“ :‘ STEP 3 Set slape topography. Slops length [slong slope), # [ 150 fwg slope stespress, Z [ 25 ]
1apl
Rel. row grade. § | STEP 45 Select base management Base management [ tempiMD hay dton 53 ]
Ad | STEP db: Modify/build man. sequence i desired: Rotation buider
View/edit ratatior) | STE 4c: adjust management inputs if desired: Adiist vields Adjust ext. 1es. sddtion Rock cover % [ 0| ST |
Imigation systed Fuel type for entice n [ none] o) Adiust res. burial level Mormal res. burial ~ I
Eneray use for entire simulation, BTU/ac [ 3200000 N N F
Equiv. diesel use for entire simulation, galfac [ 24
Fueel cost for entire simulation, US$/ac i MetC factor [ 012
STEP 5: Set supporting practices
Contauing [ . 10ws up-and-down hill o] Relative row grade, % 100 Crit. slops length, ft
Shrips/bari = iz oifset from start year M
— — = 1 mEmmE -
Standing
- Cover matl 185, added
Date, m/d/ End/Start Vield [h Caver f
ate, middy mrép yeaafﬂ Operation ‘Vegetation u;ﬁls]f u‘*};c Type of cover matsiial agd‘/ﬁamcw ag;ﬁl’w’f"ﬂ Sye::p Fuel used this opera
e Ibfac
31541 x| (] Plow, moldboard ] 437.08 22 1] lefault
3/2001 = o Disk. tandem secondary op. = lefault
3/251 = o Disk, tandsm secondary op = efault F
141 = o Fert applic. surface broadcast =} jetault
/271 = o Harow, coiled tine: = lefault
/371 = o Dl o sirseeder, dovble disk 74 Alfalfa, spring se=d = N efault L
81071 = o redder, rotary mower = N weeds; -3 mo -] 500.00 % efault
104141 = o Harvest, hay, legume Altalfa, spring seed senes to 42 regrowth o] 405.00 20 lefault
5/25/2 = o Harvest, hay, lsqume Alfalfa, yi2 rsorowth after cutting = \ 183.13 93 efault F
7/5/2 = o Harvest, hay, legume - Alfalfa, yi2 regiowth after cutting = \ 379.69 iE] efault -
104172 = o Harvest, hay, lequme [ Alfalfa, 2 seres o y3 iegronth =) | 270.00 14 lefault F
44143 = o Fert applic. surface bioadcast | | efault -
5/25/3 = o Harvest, hay, legume = Alfalfa, yi3 regiowth after cutting - 150 ) 282.20 15 efault -
7/5/3 = o Harvest, hay, legume Alfalfa, yi3 regrowth after cutting = 100 [/ 379.69 13 lefault F
10/1/3 = o Harvest, hay, lequme Alalfa, yr3 senes to yid reqrowth 1.50 270.00 14 lefault F
2174 = o Fett applic. surface bioadcast = efault F
5/25/4 = o Harvest, hay, legume =|[S_ Alfalfa, yid regrowth after cutting = 150/ 282.20 15 lefault
754 = o Harvest, hay, legume =01\ Alfalfa, yid regrowth after cutting - 1 373.69 13 | lefault
Finished calculating R2_ DL SEINRCS simple 11182015 [E] CBW._profiles 08-21-15
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The MD Hay 59 file shown above as well as the MD hay 66 file shown below describe alfalfa hay but
should not be included in this Other hay crop group. This file has one harvest in the seeding year and
three harvest cuts in the following years with yields correctly entered to trigger growth at that level and
delivering the yield to the next cutting. Good file. Just included in the wrong group.

. RUSLE? Version 26,21 (Jun 12016)
File Database Edit View Options Tools Window Help
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fs Profile: MD hay66
STEP-+-Bhassetacation to st climate Location [[]_md\USAManyland\anne Arundel County ]
fw Managen| | STEP 2 Choose soll type: Sail [ .. el County, Maryland“Cad Colington-w/ist comples:, 0 to 2 percent slopes’Collington Fine sandy loam B0% o]
Risl 1o | STEF 3 St slope topagraphy: Slope length [slong siope). ft 150 Ava slops stespress, %
0 STEP 4a: Select base management Base management [ tempsMD hay dton B6 =
=5 - E —
View/ed| | STEP db: Modify/build man. sequence if desired Rotation builder [7_open | e, -
Inigatif | STEF 4c: adjust management inputs if desired: Adjust yields Adjust ext 1es. addition Rock cover, %[ 0| P
1] 150
Fuel type for entire run [ [nons] o] Adjust res. burial level Marmal res. burial !
N Eneragy use for entire simulation, BTU/ac | 3300000
= Equiv. diesel use for entire simulation, galfac [~ 24
| Fuel cost for entire simulation, US$/ac a Net C factar 012
STEP 5 Set supporting practices:
Contauring [ a. 1ows up-and-down hill ] Fielative row grade, % [ 100 Ciit slope length, ft [ 150 ]
Operations
Stiips/barriers [ [none] = "z offset from start year (M
Sz Tz offset Standing
B Diversion/tetrace, sediment basin | {nane] = from start L res. added
2 . — bpop.  Fuel used this ope
7 i &, Tb7ac ©T desc,
o | e—— Ihéac
15/ = Bs Plows, moldboard = 43705 22 i} efalt
/207 b o Disk, tandemn secondary op. =] efault
25/ ! o Disk, tandem secondary op. x| efault
TEil - o Feit applic. surtace broadcast = efault
= JE) VS - o Harrow, cailed ting =] efault
4141 x> o Duill or airseeder, double disk =V Alfalta, spring seed 1.50 efault
= 61041 = ) nedder, rotary mower = (] weeds: 0-3 mo ~| _500.00 2l efalt
10414 ! L] Harvest, hay, legume ) Alfalfa, spring seed senes to u2 regrowth =]\ 405.00 2 efault
5/25/2 x> o Harvest, hay, legume: Alfalta, pr2 regrowith after cutting =] \15 18812 & efault
74542 - o Harvest, hay, lsqume: Alfalfa, yr2 reqrowith alter cutting - 37969 1 efault
104172 ! L] Harvest, hay, legume = Alfalfa, pr2 senes to pr3 regrowth - 5 270.00 1 efault
44143 = o Fert applic. surface broadcast x| efault
m 512543 - o Harvest, hay. lsqume =1 Alalfa, yr3 regrowth after cutting I ) ] 26270 15 efault
Il 74543 ! L] Harvest, hay, legume =1 Alfalta, pr3 regrowth after cutting - ‘L’QU 37969 19 efault
I 10412 > o Harvest, hay, legume =1 Alfalfa, pr3 senes to prd regrowth ~ 150 270,00 14 efault
i 44144 - o Fert applic. surface broadcast - efault
Il 5/25/4 - L] Harvest, hay, legume (i} Alfalta, yrd regrowth after cutting - 50 282.20 15 efault
I 74544 > o Harvest, (] Alfalta, yr4 regrowith after cutting = /100 IF9ES 19 efault
i 104174 - o Harvest, hay, legume X Alfalfa, 4 senes o wS regrowth =l / 150 270.00 14 default
= X 7
Fin calculating R2_DL 5| NRCS simple 11182015 3 CBW_profiles 08-21-15
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By comparison, files such as MD Hay 4.1 shown below describe Tall Fescue grass hay with three hay
harvests in the seeding year. This file represents Fescue hay seeded on 5/1 but it would not produce a
total of 10,000 pounds of hay in the seeding year. This file is incorrectly built using fescue vegetation
regrowth files for years 2 and 3 which were built to represent a maturing stand. With tillage and
planting beginning the crop interval, this file should include vegetations to represent the seeding period
and regrowth for the 3 cuttings instead of the more mature vegetation files.

ol E2 on 2.

File Dotsbase Edit View Help
BE%| ¢ =07 5w c EIRI ST EYTY ' FY Feleress

mdUEA M anland'Garett County A
in Gilpin Ungers channer loams. 10 to 20 percent slopes. moderalel erodedaipin Channer loam 305
150 El
tempHD hay 4.1
[ open =
T _open o 0 =

(none] Moimal res. burial =

. tows up-and-down bl
Tnone]

[none]

[Mmone] 1 1]
Operations | |nfa
L+
4151 &s Plow, ooldboard 4000.0 lefaLilt
6141 o < Planting, broadcast seeder > Tall fescug y3+, regrowth after cut 3000 lefault
B/541 o —Fertapplie—strfaee-broadeast lefaualt
7151 o Harvest, hay, grass Tall fescug y3+)iegrowth after cut 3000 382,50 letault
7201 o Fert applic. surface broadeast lefault
9141 o Harvest, hay, grass Tall fescug, y2)senesc thiu_ w3 green 4000 38250 lefaualt
4/30/2 o No operation defauilt

d calculating R2_DL SINRCS simple 11182015 [E] CBW_profiles_08-21-15
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The same errors are contained in other MD, NY and PA files.

File Database Edit View Options Tools Window Help
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e | F— ——
= 3
%Pmﬁlaﬂ MD hay 65 ) |2 =]
STEP%-LChoose locationtoset climate: Location [ mdwUSAMMaryland\Frederick County ] - S
STEP 2 Choose soi type: Soil [T Fredsiick County, ManlandvHaB Hagerstown oam, 3 to B percent slopsshHagerstonn Loam B5% o)
STEF 3 et slope topography Slope length [along slope], ft g slope steepress, %
STEP 4a: Select base management Base management [ tempMD hay E5 [=|
STEP 8b: Modify/build man. ssquence if desiiad: Ruotation builder E
I Il
= STEP 4c: adjust management inputs if desied: Adiust pields Adjust ext. res. addtion Rockcover %[ 0 | S ———
&= Manage|
J Fuel type for entire in [ [hone) |« Adjust ies. burial level Normal res. burial =
o Eneragy use for entire simulation, BTU/ac [~ 550000 =
i Manageme: Eqiv. diesel use for entite simulation, galfac [ 62 i
Fuel cost for entire simulation, US$/ac 1] Net C factor [ 00058
Rel. row gr ]
STEP 5 Set supporting practices: -
Contauing [ . tows up-and-down hil o] Relative row grade, % 100 Ciit. slope length, ft |
Wiew/edit ri
Ships/bartiers [ [none) = iz offset from start year (M& STIR
Irrigation Segmat *rrs offset
Diversian/tenace. sediment basin | [rone] .| from start 3
-] peanyr
Subsurface drainage [nore) = 1 [ 0@
UDelatIOﬂS’_l — = e
tan; ions:
Standing
Cover matl res. added
PRl Dperation Vegetation e, V8 Type of caver materia ooy Coier o brop.  Fuelused i cpera
+ - ) Ib/ac
341541 x> es Plow, moldboard /] 4000.0 EE] 0 efault
4717 = o Planting, broadcast seeder | <1 Tallfescue y3+ regrowth after cut =] 3000 || fault
B/ =) o Fert applic. surface broadcast | = efault
151 = o Harvest, hay, grass \= Tall fescue p3+, regrowth after cut = 3000 |/ 30250 19 efault
/2071 - o Fert applic. surface broadcast efault
0414 - L] Harvest, hay, grass A Tallfescue, 2 senesc thiu w3 areenup  »| 4000 / 382,50 19 efault
/30/2 =) o No operation = efault
Finished calculating DL EINRCS simple 11182015 (5] CBW_profiles_08-21-15
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= Profile: NY hay
STEP 1: Choose location to set climate: Lacation [ rptUSAWNew Yorkh Tioga County = |
i Manage STEP 2: Chaoss soil type: Sail [7 .. arnery sikt laar, 9 to 15 percent slopes, modsrately deepMardin Channery sit loam moderately desp 75% L) [
— -
- STEP 3 Set slaps topoaraphy: Slape lenglh [along slapel, it [ 100 | Aug slope stespress, %
s Managemen
o T | STEF 4o Soloot base management Bisss managsment [ Tomp Y hap 4.1 =
= Rel. row graf EE]
= STEP 4b: Modifybuid marn. ssquerics | desired Fiotation builder
L x|
STEP 4z adjust management inputs if desired: Adjust vields Adjust ext. res. addition Rockecover, %[ 0 |
Wiew/edit ol I

Fuel type for entite run [ frons] o] Adiust res_ buril lsvel Hormal res. buial = STIR

rl Irrigation sf Erergy use for entire simulation, BTU fac [ 550000
E2

Eqiv. diesel use for entie simulation, gal/ac 3
Fuel cast for entire simulation, 15$/ac i et C factor
STEP 5: Set supporting practices:
Contouring [ a. 1ows up-and-down hill <] Relative 1ow grade, % [ 100 Ciit. slope length, ft
Shipsbanisrs [ (nong] = | 'Yrs offset from start pear (WM&
Segment 1S offset
Operations | Intg Diversion/tenace, sediment basin [ [nans] = from start
- veanm
Subsurface drainage 1 | 0 _ | Standing
B, o res. added
p— Uperation Egetanan i) Hiae THpE of cover matenal m;,un;j!: dditon % l;:;:u.’ Fuel used this opera
o | e—— [
/1641 x| (=3 Plow. moldboard = 4000.0 83 0 efault
514 =] o Planting, broadcast seedsr = Tall fescue p3+, reqrowth after cut = 3000 efault
/571 = o Fett applic. suiface broadcast = \ fault
/1641 x| o Harvest, hay, grass Tall fescue p3+, regrowth after cut = 3000 \ 382,50 19 efault
7/2041 =] o Fert applic. suiface broadcast ] efault
107171 = o Harvest, hay, grass B Tall fescue, y2 seresc thiu yid greenup =] 4000 | /. 38250 iE] fault
4/30/2 =] o Mo operation = efault

ed calculating
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(\ iz Profile: PA hay 65 ) =0 R N T
TSTER-t+-Ehesseesatiorr T set climate: Location [ paiUS4\PennsylvaniatUnion County o -

&1 Manage STEP 2: Chaose soil lype: Sal O pailinion County, Pennsphvania®AIC Alvira sik loam, 8 to 15 percent slopestAlvira Silt loam_80% - = s
STEP 2 Set slope topogiaphy: Slope length [along slope), it #vg, slope steepness, %
B Managemen [=s@]|=]
& STEP 4 Select base management Base management [ temphPA hay E5 = e
- Reltowgral || | STEP ab bodiy/buld man. sequence i desired: Retation buider [ _open_|

STE 4o adjust managsment inputs f desied Adiust pilds st e, res, addlion Rock cover, %[ 0] ilzlv
Yisw/edit rot Fuisl type for entirs run [ fnone] o] Adjust res. burial level Hoimal res. burial

Energy use for entire simulation, BT1/ac [ B50000 — =

m

i Management: td Equiv. diesel use for enire simulation, galéac [ 6.2 == ][=]
HI  Graphi Fuel cast for entire simulation, LS $/ac 0 Net Cfactor | 0.0051
Rel. raw grade,
Ady | STEP & Set supporting practices: x|
Contouring [ . tows up-and-davn hil -] Relative row grade, % [ 100 Ciit. slope length. ft
Wiew/edit rotatio
Strips/harriers [ [none] = | s oifset from start pear (W& STIR
Imigation spster Segment ‘1z offset
Diversion/tenace, sediment basin [ [none] = from start 66
+ [ - ] yeanwr
Subsurtace drainage [none] = 1 | 0

(] | Operations | |nfo

Management Operations

Standing
Cover matl 1es. added
Date, m/ddy End/Start Cover from
et Dperation Wegetation Type of cover material aitﬂf;j;‘\cnv ddition, % l;isﬂcp Fuel used this opera
[ —— Ibtac

A 3154 ] (3 Plow, moldboard / £ \ 4000.0 EE] 0 lefault
H 4141 =] o Flanting, broadcast seedsr [ = Tall fescue p3+, reqrowth after cut = 3000 \ lefault
H B/5/1 - o Fert applic. suface broadcast | - | efault
H 754 ] o Harvest, hay, grass \ £ Tall fescue p3+, regrowth after cut = 3000 Ji 38250 19 lefault
H 7204 =] o Fert applic. suiface broadcast \ = / lefault
H 104171 - o Harvest, hay, arass - Tall fescue, y2 senesc thiw ya reenup =] 4000 | /. 38250 13 efault
H /3042 =] o No operation = default

Eped k) R
@ .l 2 353PM
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= Profile: PA hay 4.1
1. Choose location o s=f climale; Location [T pahUSANPennsylvariatUnian County ]
STEP 2 Chonse sail bype: Soil [[]_ Pennspivaniank dC Edom comples B 1o 15 percent siapssi dom Channery sit loam moderately desp 452 o]
= STEF 3: Set slope topography: Slope length (alona slope), ft Avg. slope steepness, %
s Managemen
Gr| STEP 4a: Select baze management Bass management [ temp'PA hay 4.1 = |
o Rel. row gral
& STEP db: Modify/build man. sequence if desiad Rutation builder
STEP 4o adjust management inputs if desiied: Adjust vields Adjust ext. res. addition Rockcover,Z[ 0 |
Wiewedit ot L
Fuel type for entite run [ Tnone] <] Adiust res_ burial lsvel Hormnal res. burial = | sTR
Energy use for entire simulation, BTU/ac [ 550000 —
Management: temg Equiv. diesel use for entire simulation, gal/ac 6.2 (=@ =]
raphic Fuel cost far entirs simulation, US$/ac 1] Net C factor [ 0.00E7
Rel. raw arade, %
Addtd | STEP 5: Set supporting practices: ]
Contouring [ a. 1ows up-and-down hil =] Relative row grade. % [ 100 Cit. slope length, ft
Wiew/edil rotation b o
Strips/barriers [ [nane] = “rs offset from slaltye;:ufr (M i
Imigation system E t 15 offset
0 Diversion/teace, sediment basin | Tronel = SO o start
+ [ -] veaLw —
Subsurface disinags fnane] = i [ 0
era
Dperations | nfo —
Management Dperations —
Standing
Cover matl 1es. added —
Date, m/d End/Start “vield (harv. C fi —
ale. miary C'”DD y:ar'? Operation Yegetation uﬁls],[ ;ﬂ.’;’c Type of caver material anidi“;??éw aiéi’u:; l;ye:cp Fuel uged thiz opera [
[ — Ibfac
41541 ] (3 Plow, moldboard | 4000.0 EE] 1] lefault
5141 =] o Flanting, broadcast seeder - Tall fescue p3+, regrowth after cut = 3000 lefault
B/5/1 ] o Fart applic. suiface broadcast = AN efault
741541 s L] Harvest, hay, arass Tall fezcue w3+, regrowth after cut «| 3000 \ 382.50 19 jefault
7/2041 =] o Fert applic. suiface broadcast | lefault
107171 = o Harvest, hay, qrass Tal fescus, y2 seneso thiu_yd gresrup =] 4000 Vi 38250 13 efault
473042 - o Ma operation = / default

ed calculating
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Profile: PA hay 65 revised slope il
STEP 1: Choose toeation o et chinate: Lacation [ pa\US&\PennsylvaniatUnion County ] N &
i Managen| | STEP 2 Choase soil pe Sall (3 patlnion County, Pennsplvania®AiC Alvira silt loam, 8 to 15 percent slopestAlviia Sitloam 20% ]
- STEP 3 Set slape topography Slope length [along slope]. t Avg, slope steepness. %
&5 Managemq [= =] =]
STEP 4a Select base management Base management [ tempPA hay B5 =
Rel. row —_ 4
STEP 4b: Modify/build man. sequence if desired: Ritation builder |
STEP dc: adiust management inputs if desired Adiust pields Aeljust ext. res. addition Rockeover %[ 0 | 3 =
Wiew/edt H
L Fuel type for entits un [ {nane] o] Adiust 1ss. burial level Nomal res. burial =
s Managemer Energy use for entire simulation, BTL/ac [~ BE0000 ==
Equiv. dissel use for entite simulation, galfac | 6.2
Rel g Fusl cost for sntie simulation, US$/ac ] Net C factor [ 00052 |
STEP 5 Set supporting practices: . |
View/editia Contauing [ . rowss up-and-dowin il -] Relative row grade. % [ 100 Ciit. slope length, ft —
I Strips/bariers | [none) = | i< oifset from start year (M4 Sl
I Geqment V1S offset
Divarsion/tenace, sediment basin | Tnone] = 8 fiom start [ &6
e - ) veanyr
Subsurface drainage fnone) = 1] 0
(] | Operations | |nfo
H Management Operations
Standing
Cover ma tes. added
PRty MR Operation e e Tupeol cover materal addfcmar o) byop  Fuelused s opea
[ — Ibfac
- 341541 =] Yes Plow, moldboard = 4000.0 E] i jefault
H 414 = o Flanting, broadcast seeder / = Tallfescue y3+, reqiowth aftercut o] 3000 | \ lefault
H 5/5/1 = o Fert applic. surfacs broadcast [ \ efault
H TA5 = o Harvest, hay, giass |- Tallfescue y3+, regrowth aftercut w3000 ] 382.50 iE] jefault
H /201 = o Fert applic. surface broadcast \_ = ] lefault
H 10171 = o Harvest, hay, aiass N_=I[] Tallfescue, y2 senesc thiu yi3 arserup =] 4000 | /. 382.50 13 efault
H 3/3072 = o Mo operation default
ed calculatin
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&= Profile: va\wa hay64

| [STEP T: Chonze location to sef o Location [[] _ vaUSAWirgnasaugusta County |

STEP 2 Choose soi ype: 56l [ vaVFrederick County, Viginia\l0 Craigsvill cobbly sandy loam\Craigsville Cobbly sandy loam 85% ]
STEP 3 Set slape topography: Slope length (along slopel, it [ 707§ v slope steepness, - N
e Management: va| | STEP 4a Selsct bass management Ease management [[]__.rop TemplatesiEDT. PERMANENT GRASS HAYYT01. GRASS HAY, PERMANENT, cool season [fesuce] ]
13PN | STEP b Modity/build man. sequence if desired Rotation builder

Rel. row grade., %]

et | STEP 4o adust management inputs i desired, Adjust yields Adjust ext. res. addiion Fockoover, 2 [ 0|
Viewdedit ratation Fuel type for entire un ["none) Adiust res. burial level Wormal res. bural L

Eneray use for entire simulation, BTU/ac [ 540000 . 0
e Equiv. diesel use for entie simulation, aalac [ B E
migation spstem Fuiel cost for entire simulation. US$/ac 0 Net C factar [ 000053
STEP 5: Set supporting practices:
Contouring [ default 2] Relative row grade, % [_100 Ciit. slope lenath, ft
Strips/bariers | [nore] = '¥rs offset from start year (WA
Seqment 115 ofiset
Diversion/terrace, sediment basin | fnone] = from start
| Operstiors o | [+ ) -] veaw
Operations | nfa Cohendana desesna [ et 1 T q T n 2
= Standing
Cover matl 1es. added
PRemity Operalion Vegetalion 2 Type of cover maleril sciiemoy DEION Ty op ™ Fuetused ihis opera
e, lb/ac desc.,
= Ib/ac
/171 = o Harvest, hay. giass ST Tallfescuey3+ egrowth altercut <] 3000 510.00 % efaul L
6/5/1 = o Ferl applic. suface boadeast / = efaul
71501 = o Harvest, hay, orass / [0 Tallfescue 3+, reqronth aftercut__ | 3000 | \ 38250 13 efaul
7201 = o Ferl applic. suiface broadeast | = \ efaul
9141 = o Harvest, hay, grass | =|[7 Tallfescue, y2 senesc thiu w3 gieenup | 4000 | | 38250 13 efault s
5/23/2 = B No operation | = i default




A more realistic establishment file for Tall fescue would delay harvest until year 2 to allow the stand to
more fully establish over winter and would likely have only two cuts per year thereafter. See corrected
file below:

& RUSLE2 Version
File Database Edit View Options Tools Window Help
HE%| ¢ =@ e g E fit—4 i A g b B e XSS @ A (V)00 update

mdWUSAMMaryland\Garett County o
- Ivin-Gilpin-Ungers channery loams, 10 to 20 percent slopes, moderately eroded\Gilpin Channery loam 305
150 30
..10p Templatesh67 HorthhCO1. FALL SMALL GRAIN, GRAINSMD hay 4.1 seeding year plus 1 plowed DTL
[C open
2 open £ open 0

va' [none] Moimal res. burial =

. tows up-and-down bl
Tnone]

[none]

= =
[nhone] 1 a -
[u]
Operations
41541 o Flow, moldboard 33445 efault
5141 o Planting, brosdcast seeder Tall fescue, spring seed 13t year 4000 efault
6/541 o Fert applic. surface broadcast efault
5/31/2 o Harvest, hay, grass Tall fescue, y2 regrowth after cut 3000 48044 efault
9142 o Harvest, hay. grass Tall fescus, ¥2 senesc thru_yr3 areenu 4000 36250 default
d calculating R2_DL %I NRCS simple 11182015 [E] CBW._profiles_08-21-15

I recommend that decisions be made to revise all the Other Hay management scenarios using a species

common to all areas such as Tall fescue and use proper vegetation files in the correct order and
modeled for at least a two year period.



Potato
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F ‘ Pasture / Range

[ B G

=MD
crop E‘ c median 2*StDev
Alfalfa Hay Harvested Area h . . . 0.046 0.103 croplan/=
Broceoli, spring pasture
Cabbage . hay
Corn & Wheat
Corn for Grain

Corn for Silage
Cucumber
Other managed hay Harvested Area

Pasture / Range
Potato
Snap Beans

Soybean

Soybean & Wheat

Soybean Wheat - Relay

Tomato

Watermelon

Wheat for Grain 0.083
Grand Total 0.281
(overall average C-factors by state/CMZ)

Specialty - low and high inputs 0.579 0.385 0.463 0.571 0.426 0514 0.177
(average of: broccoli, cabbage, cucumber, potato, snap beans, tomato, watermelon)
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GenesPivot .~ RULSE2 C-factor Related Outputs ? RULSEZ Results for Scen Buider - Crop Residue Avgs (%)
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There is high variability in this crop group even within the same CMZ. Although the yields are the same,
the systems are significantly different with the VA 66 potato scenario planted on raised beds with extra
tillage and harvested with residues left on the surface while the MD 66 Potato scenario was flat planted
and harvested with residues buried. See below:



ﬂ RUSLE2 Version 2.6.2.1 (Jun 12016) r
File Database Edit View Options Tools Window Help

o AR CICESF{ hml it uwnEAE S

Profile: va\va potatoss \

ove location = Location [1  valSAWignievhmelia Counly o]

STEP 2 Choose soil lype Soll [ _Amelia County, Yiginia1B Appling fine sandy loam, 2 t0 7 percent slopes\Apping Fine sandy loam 0% _|]

STEP 3: Set slape topography: Slope length (along slope]. it Avg. slope steepness, %

STEP 4a: Select base management Base management [ ..H POTATOMIT. IRISH POTATO, on BARE SOILVIOT. IRISH POTATO. EARLY plant CT plow-disk+bed o]

& Management:
i
Rel row grad

STEP 4b; man. sequence if desiied: Rotation buider
STEF 4c: adjust management npuis I desirod: Adhus yields At ext s, addiion Fiack cover, % [ 0| 2|
Fuel type for entire run [ rone) ] Adjust res. burial level Narmal res. burial & L

Enetgy use for entire simulation, BTU/ac [ T100000
Wi Equiv. diesel use for entire simulation, gal/ac [ 79

W Fusl cast for entie simulation, L1S$/ax [T Net C factor Sl

m

L 230
STEP 5: Set supporting practices:
Contouring [ default v] Relative row grade. % [ 700 Cit. slops length. ft
Stiips/hariers | [none] = | i offset from start year (MA

Seqment T olfsel

Diversion/terrace, sediment basin [ none) = from start

[+ ) - ) yeaLy

m Subsurface drainage Trione) = | 1 I 0 -
M anagement O perations
Standing
" Cover mall res. added
Date, m/déy E,’;dpfi;:',‘? Operation \iegetation mg}"ﬁ; Type of cover material add‘/m;v gg;ﬁ’ﬁ'jﬁl}‘ léyesucp Fuel used this opera
+ C— ) Ib/ac

1430/ = o Plow, moldboard = Jefaul
2710/ = o Disk. tandem secondary op. = efaul
2415/ = o K. fandem gt hn‘l{*g\us T = efaul
2720/ = o Fert apphic. suiface broadeast = efaul
2/21/ - o i/ Bedder, hipper, disk hiller ) jefault
3141 = o Planter, potate, & in beds =) Patato, lrish = 260 Jefault
3/15/1 = o Cultivator, iow 3in ridge = efault
2141 = o Cultvator, row 3in ridge = efault
/2001 = o ol ds = efaul
141 - o Spraper, fungicide and insecticide tank mix =] et aul
71001 = o Sprayer, fungicide and insecticid tank mix = efaul
72001 = o Sprayer, fungicide and insecticide tank mix = efaul
/1071 =] es prayer, = 2730 efaul
JE1i] = Ho Harvest, dig 1o ciops tes. on 0 =} efaul

ﬁ RUSLE2 Version 2.6.2.1 (Jun 1 2016) r
File Database Edit View Options Tools Window Help

HE%| | v |gr 3 Cc EESF {hwml @t unB-BEaEE
Profile: MD potato 66 1
1. Choose location {0 set climde: Location [ _md\USAMarylandvinne Anundel County ] N =
i Mand | STEP 2: Chaose sai ype: Soil [(3 ...l County. Manland\Cof Calingtanist complew, O to 2 percent slopes\Colington Fine sandy loam 0% 4]
- STEP 3: Set slope topography Slape length [alang slope), ft Avg. slops steepness. % )
" STEP 4a Select base management Base management [ temp'MD potato BE =) -
== Managem{ (o= ][ =]
- STEP 4b: Modify/buid man. sequence if desirer: Fiotation builder —
= Managen| ===
STEP 4c: adjust management inputs i desirec: Adjust yields Adjust ext. res. addition Rock cover [ 0]
Fel. row T80
Fuel type for entire un [ none] o Adjust res. burial lsvel Normal res. burial = r
Energy use for entire simulation, BTU/ac [ 920000 ]
Equiv. diesel use for entie simulation, gal/ac [~ 66 |
View/ed Fuel cost for entire simulation, US$/ac [0 Met C factor [ 080 =
= sTR
Iigatiol
STEP 5: Set supporting practices. 60
Contouring [ a. 10w up-and-dovn hill ] Felative row grade, % [ 100 Crit. slope length, it
Stipsébariers [ [nane) I s offset from start year (M2
Segment Vi olfset
Diversiandtenace, sediment basin | Tone] = I from slart
o)) yeanyr i
. e
Operations | Info
Management Opeiations
Standing
Cover mall res. added
Dt md End/Start Yield [h Cover f
Rl ety U”Ep y;’ﬁ Operation Vegetation u:‘m[ e Type of cover material add\fﬁranfv agéi’ugﬂ’; Et socD Fuel used this opera
— —— Ib/ac
207 = o Plow, moldboard = efault
/257 = o ~Tandem secondary op- = efault
V2T = o Fert applic. suface boadoast s fefault
28/ = o Disk, tandem light finishing N efault
Tl = o Plarter, double disk oprr = ) Potato, lish Ll 260 efault
Vil = o Spraye. fungicide efault
2F = o Culivalor. 10w 3 in idge = efault
Yeli = o Spvapel,?s—msec e post emeigence = efault
17 = o Culivator, fow 3 in ridge =} efault
5/20 = es Spraper, defoliant = 2550 efault
6/1/1 = T Harvest. mém ciops ies. buied > efault

L %I NRCS simple 11182015

& Microsoft Excel

| recommend a common planting and harvesting system be decided upon and all the potato files
revised accordingly and re run.



Soybeans

While the comparison table shows some moderate difference across the group | found the soybean file
representing the highest Net C factor and the file representing the lowest Net C factor to both be
reasonable but differ in the harvest operations and thus differ in the amount of flat residue at harvest.
Normal differences in Net C factors across the region are caused by differences in planting dates,
differences in varieties, row spacing and in yields.
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AT6 - a F ‘ Pasture / Range =
[ A [ B G 1 J K L M N |d R s T u v w
Grand
4 =DE =MD =VA ='WV Total
5 crop E‘ 59 4.1 65 64 66 67 62 median 2*StDev < >
6 Alfalfa Hay Harvested Area 0.091 0.047 0.103 0.007 0.008 0.011 0.083 0.061 0.046 0.103 0.149 croplan=
7 | Broccoli, spring 0.341 0.341 pasture
8 Cabbage 0.398 0.338 hay
9 Corn & Wheat 0.055 0.214 0.038 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10 Corn for Grain 0.211 0.148 0.214 0171 019 0.136 0.155 0.147 0.188 0.204 0.212 0.158 0.178 0.179 0.057 0.122 0.237
11 Corn for Silage 0429 0316 0404 0347 0366 0.326 0.336 0.340 0.405 0.429 0.460 0.382 0.378 0.374 0.094 0.280 0.467
12 Cucumber 0.527 0.340 0.526 0.665 0.210 0.133 0.352 0.392 0.352 0.379 0.730
13 Other managed hay Harvested Area  0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0.001 0.001 0.083 0.052 0.008 0.115 0.123
14 Pasture / Range 0.148 0.012 0.005 0.005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0.020 0.006 0.082 0.087
15 Potato 0.627 0.638 0.625 0.820 0.828 0.629 0.554 0.593 0.607 0.676 0.660 0.628 0.184 0.444 0.812
16 Snap Beans 0.583 0.583
17 Soybean 0.298 0.214 0.239 @172)}.1&8 0.193 0.214 0.224 0.2@.229 0.224 0.083 0.141 0.307
18 Soybean & Wheat 0.032 0.155 0.128 0.151 0.119 0.176 0.199 0.197 0.129 0.142 0.151 0.102 0.049 0.253
19 Soybean Wheat - Relay 0.072 0.072
20 Tomato 0.354 0.372 0.398 0.375
21 Watermelon 0.176 0.239 0.227 0.241 0.220 0.224 0.221 0.226 0.047 0.179 0.273
22 Wheat for Grain 0.083 0.246 0224 0.243 0276 0.293 0.215 0.167 0.186 0.202 0.199 0.212 0.215 0.114 0.100 0.329
23 Grand Total 0.281 0.211 0.257 0.262 0.224 0.219 0140 0.162 0.212 0.207 0.218 0.232 0.219
24 (overall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs 0.579 0.385 0463 0571 0426 0514 0177 0.288 0.454 0483 0503 0.509 0.446 0.473 0.232 0.241 0.705
27 (average of: broccoli, cabbage, cucumber, potato, snap beans, tomato, watermelon)
28
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HEg| | o g2 m g3 C 0 W E| W

Auto update

St e (O e e NS W

Profile: DE Soybeans no weeds
1: Choose location o set climate; Location [ de’\USANDelawarehfent County = |
F Men| | STEP 2 Choose sail type Soil 7 Delawars\Mmé Mulica mucky sandy laam, 0 to 2 percent slopestMulica Mucky sandy loam drained 50% o]
Slope length (slong slape), ft Aorg. slope st VE
_ STEP 3 Set sope lopography: lope length (along slope), w3, slope steepness
" STEP 4a: Select base Base ] tempSDE sopbean no weeds |
== Manage
5 STEP b Modify/buld man. sequence if desired: Flatation builder
&5 Manager
STEP de: adjust management inputs if desied Adiust yields Adiust est. es. addiion Rock cover %[ 0]
ol
- Fuel type for entis run [_none] ) Adist res, buial level Nomal res. bual
i Manage Eneray use for entire simulation, BTL/ac [ BEO000
Ecuiv. dissel use for entire simulation, gal/ac [ 48
Rel. rou Fuel cost for entire simulation, US$/ac [1] Net € factor [ 027 f
: STEP 5 Set supporting practices: ]
View/e Contouing [ & 1ows up-anid-down hil | Relative ow giade, % [ 100 Ciit. slope length. ft T
. iy
Irigat Strips barriers | fnone] = Vi offset from start year (M2
Segment 115 alfset J I
Diversiansterrace, sediment basin | (nane) = from start
=) veanw
Sl e I -
Operations | Infq
Management Operations
Standing
Cover matl res. added
Do, ety Ey’fp’f::’r‘, et Vegetation :::g][’;ff';t s s maa add/emo E;;f“'n';”'ﬂ byop.  Fuel used this cpera
&, b/ac desc..
e —— [
4717, = o Plow, moldboard = efaul
478/, - o Disk, tandem secondary op. = efaul
/26 = o Disk tandem secondag o = AT
5/1/ = o d Dl on @it seeder single disk openers 7-10in spac. =} Soybean, mu 7in rows =l 300 efaul
502/ = o prapEr e = efaul
1/, = o Sprayer. post emergence = weeds: 03 mo =] 25000 14 efaul
/15/2 = o L 1 = efaul
0/1/2 = FR= Harvest, Kiing crop 50pct standing stubble 522.00 2 522 efaul
Fi calculating L %l NRCS simple 11182015 CB 5

{8 Microsoft Excel
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HE%| & BB CciIoEH S F {hwmldifanBunBS @&
{Pmme NY soybean Fl
F 1 Choase location to set cjpbte: Loalion [ n/\JSANNew York'Tings County 1] N R
£ Mar)| | STEP 2: Choase salltype 56l [ Tiogs County, New YolBes Bath channery sit laam, & to 15 peicent lopeshBath Channery sit losm B0% o
= STEP 3: Set slope tapoaraphy Slope length [slong slopel, 1t [ 300 ] Bvg. siape siespness, 2 I
v ‘
STEP da Select base Base ] Temp Y soybean = =
&5 Manage
25 MANREM] | S TEP by Moy buid man. secpience F desieet Fiotation bder
B Manage L
| | STEP dc: adiust management inputs if desirect: Adjust ields Adjust ext. res. addiion Rock cover, 5[ 0| =
Manage
Loz vz 7 5 o e Homalies. bardl
el Eneny use for entire simulation, BTU/ac | 750000 50
s et Equiv. diesel use for entire simulation, galdac [ 54 |
Fuel cost for entie simulation, US$/sc [ 1 Net C factor —
Viewr=dh | STEP 5 Gat supporting practces S
Iigati Contouing [ 510w up-and-dawn il =] Relative row grade, % [ 100 Cit. slope length, ft [ 200 ] .
i Trere) " e affet o start vear 148 T
Segment
Diversionteriace, sedimert basin | Trone] | I from stant
) wean
Subsutace dranage T o
Operations | Infa.
Wanagement Dperations
Standing
Covermal 1es. 2dded
Date, mds End/Stat ) ieid [h Cover
SEmEeRy oo voar? Opsration Vegstation u;ve“s]fgsc Type of cover material a:dfr;mnv ol EZSEED Fe| used this opera
—— b/ac
11/ = ) Plow, cldboaid ] efaut
125/ T Disk, tandem secondary op. - efault
125/ T Disk. tandem secondary op. - efault
/300 -l o Harows_cailed tivy =) efault
3] T Dillcr sirseeder, double ik T ———Saybean, mw 7inows o #s0 efault
] S T Sprayer, post emergence - weeds: 03 mo o om0 | 04 efauit
TS o Mo Spraver fungicide and iecticide tark mix <) efault
T o] Vs Htyes ling cicp 20pel sanding st T2l |6 FIE efauit

R2_DL 5 NRCS simple 11182015

8 Microsoft Excel C Factor review of

If any revisions are made, further defining a common harvest stubble height to be modeled across the
region is recommended. The no plow scenarios should use correct planting operations for no-tilled
soybeans.



Tomato

These were confined to VA CMZs and the management files appear to be well constructed although they
utilized several tandem disk operations and are on raised beds with plastic mulch instead of low cover
conditions such as a plow tillage scenario.
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AT6 - 5 ‘ Pasture / Range ¥
A B & D E F G H [} i) K L M N Q R S T u v W
Grand
4 =DE =MD SNY  ZPA =VA ='WV Total
5 crop E‘ 59 4.1 66 4.1 4.1 65 64 66 67 62 median 2*StDev < =
6 Alfalfa Hay Harvested Area 0.091 0.047 0166 0120 0.011 0.037 0.044 0.103 0.007 0.008 0.011 0.083 0.061 0.046 0.103 0.149 croplan/=
7 | Broccoli, spring 0.341 0.341 pasture|
8 Cabbage 0.398 0.398 hay
9 Corn & Wheat 0.055 0.214 0.058 0.074 0.073 0.267 0.060 0.067 0.109 0.070 0.166 0.236
10 Corn for Grain 0.211 0148 0.214 0171 0190 0.136 0.155 0.147 0.188 0.204 0.212 0.158 0.178 0.179 0.057 0.122 0.237
11 Corn for Silage 0.429 0.316 0404 0347 0.366 0.326 0.336 0.340 0.405 0.429 0460 0.382 0.378 0.374 0.094 0.280 0.467
12 Cucumber 0.527 0.340 0.526 0.665 0.210 0.133 0.352 0.393 0.352 0.379 0.730
13 Other managed hay Harvested Area  0.064 0.008 0.145 0.008 0.146 0.101 0.007 0.007 0.001 0.001 0.001 0.083 0.052 0.008 0.115 0.123
14 Pasturs/RsngE 0.148 0.012 0.005 0.005 0.006 0.010 0.013 0.005 0.002 0.003 0.003 0.031 0.020 0.006 0.082 0.087
15 Potato 0.627 0.638 0.625 0.820 0.828 0.629 0.554 0.593 0.607 0.6706 0.660 0.628 0.184 0.444 0.812
II 16 Snap Beans 0.583 0.583 l
17 Soybean 0.303 0.298 0.214 0.239 0.172 0.188 0.193 0214 0224 0241 0.233 0.229 0.224 0.083 0.141 0.307
18 Soybean & Wheat 0.032 0.155 0.128 0.151 0.119 0176 0.199 0.197 0.129 0.143 0.151 0.102 0.049 0.253
19 Soybean Wheat - Relay 0.072 0.072
20 Tomato 0.375
21 Watermelon 0.176 0.239 0.227 0.241 0.220 0.224 0.221 0.226 0.047 0.179 0.273
22 Wheat for Grain 0.083 0.246 0.224 0.243 0.276 0.293 0.215 0.167 0.186 0.202 0.199 0.212 0.215 0.114 0.100 0.329
23 Grand Total 0.281 0.211 0.257 0.262 0.224 0.219 0.140 0.162 0.212 0.207 0.218 0.232 0.219
24 (overall average C-factors by state/CMZ)
25
26 Specialty - low and high inputs. 0.579 0.385 0463 0571 0426 0514 0177 0.288 0.454 0.483 0.503 0.509 0.446 0.473 0.232 0.241 0.705
27 (average of: broccoli, cabbage, cucumber, potato, snap beans, tomate, watermelon)
28
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HE%  cno - @eRcivBwfilidtwldatunicASaE Auto update |
& lEE]
Profile: va\va tomatobt j
STEFT. Thooe Sroim Tocation|[ ] va\ISAWigniawugusta Cany o] py T
STEP 2 Choose sl ype: Soil [T vaVFredeick County, Virginian10 Craigsville cobbly sandy loam\Craigsville Cobbly sandy loam 85% 2] WKILL ops
52 | | STEP 3: Sat slops topography Slope lengih (dlang siape),f Bvg. slope steepness, % (= [==]
STEF 4 Select base Base [(3.-7 PEFPERYT. TOMATO/PEFPER, on PLASTICKIOT. TOMATU. EARLY plank, LAT plastic, then PULL <] - |uslSTIR
STEP db: Modify/buld man. sequence if desired: Raotation buider KILL aps =
STEP de: adjust management inputs if desired: Adiust yields Adust ext. res. addiion FRockeover [ 0| L Emddue. oo
m/dy
Fueltype for entie nun Adiust res, burial level Homal res. buid =
Energy use for entire simulation, BTU fac [&/281 | 120
Equiv. diese use for entite simulation, galrac
Fuel cost for entie simulatian, US$/ac Net Cfactor [ 034
STEP 5: Set supporting practices:
Contouing [ defaull =] Relative row grads, % 100 Ciit. slape length, ft
| o0l Stiips/bariers | [none] =] [frs offset from start pear (W4 =
o -
Tperaiions
Standing
Cover mall res. added
Date. m/d End/Start “Yield [r . Cove f .
ERMEY clon pear? Operation Wegetation u'ﬂﬁ‘s]f i Type of cover material st e by o Fuslused i opera
= Ib/ac
451 = T Disk, tandem heavy primeaty op. ] efeu
/201 = T Disk, tandem secondaiy op. S efe
V] o No/ Disk, tandem ight finishing =N\ efau
/301 = No[ Fert appic. suface broadcast = | efau
11 = o\ Bedder, hipper, dick hiller S/ jetaul
7201 = T Plastic muich applicalor 50 percent cover efe
/101 = T fer. ransplanter, vegetable on 8 inch high - Tomato, fresh mk sioked ] efe
Il = T Spiaper- i - efau
/201 = T prayer, fungicide and insecticide tark i - efe
Jilil = T prayer, ungicide and insecticide tark mix = efau
Zia] = Mo , fungicide and inseclicide tank mix = efau
7201 = T nicice and insecicide ank mix = ef
11 = T praye, ungicide and insecticide tank mix = efe
101 = T Hatvest. hand pick muliple tmes - efa
27A = T Plastic mLlch. remave - efau
288 = Kill crop = 1687.0 x] 73 efa




Watermelon

This is a fairly tight comparison. The files represent a similar tillage system but there are differences in

planting dates across the region as expected. However the MD 4.1 Watermelon file is built for

pumpkins. This is a different crop with different harvest date than watermelon. Corresponding yields

are different therefore residue amounts are different. | recommend this file be corrected to bring the

lower Net C factor more in line with the others.
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16 Snap Beans 0.583 0.583
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Minor crops

| did not review these minor crops since they contained only single examples with no other choice to

compare.
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Conclusions and Comments

The take home message is that there are numerous inconsistencies in the management files for most
crop types because they have errors in them and often don’t represent the same general system within
the crop group when compared across state and CMZ boundaries. In some cases such as with the Corn
and Wheat and with the Soybeans and Wheat double crop files they are generally all built incorrectly
because the harvest date for wheat is too early for grain harvest.

| recommend developing more specific descriptions of the crop group covering what species is
harvested as is in the case of pastures and other hay crop groups. The descriptions for all the grain crops
should specify whether crop residues are also harvested or not.

The details and internal relationships are very complex when it comes to how these files are supposed
to be built in order to run correctly and produce reasonable outputs. Therefore | recommend that
revisions be done by a well trained RUSLE2 user with experience in building RUSLE2 managements and a
thorough knowledge of cropping systems, tillage systems, crops and field operations and the databases
and how the internal operations processes and vegetations growth curves work in RUSLE2.

In RUSLE2, all the details of tillage operations, planting systems, harvest operations and other soil
disturbing operations contain processes and values representing the soil roughness created, the depth
and amount of previous crop residues buried and resurfaced and etc. The vegetation files include crop
growth curves for crops planted, the canopy and root development, biomass grown and amount of yield
harvested and amount of residue produced. The calculations involve daily changes in the amounts in
the various pools of residue produced for each crop in the cropping system. This is all accounted for in
the RUSLE2 management descriptions formerly known as C factors in USLE and RUSLE1.

In my effort to determine whether the Corn-wheat and Soybean-wheat scenarios were to represent 2
grain crops, 1 grain crop and one cover crop or 1 grain crop and one forage crop, | had correspondence
from Olivia Devereux in which she stated that “No cover crops are modeled. Cover crops are a BMP and
we need data for a no-BMP system. The cover crop BMP is accounted for outside of these RUSLE-
generated data.”

I am concerned that, in the study, by modeling cover crop effects separately outside the cropping
system and separate from the Net C factor, this approach may not capture the daily changes in
roughness, cover and canopy interrelationships that cover crops have with other crops being grown in
the cropping system and tillage system. The cover crop benefit to erosion and sediment deposition
depends heavily on when the cover crop cover occupies part of the crop interval in relation to the
distribution of erosive rains and whether the cover crop residue is killed and left on the surface, plowed
under or grazed or removed as forage and how the kind, amount and composition of that plant material
affects the erosion processes in the grain crop that follows it. There is no accurate “one size fits all”
coefficient to represent a cover crop, since the benefit depends on the specific situation and whether it

is correctly modeled on a daily basis as part of the management file that results in the Net C factor.



In Appendix D the default slope length vs. slope grade table which | co-authored and created in 1996 is
incomplete because the slope grade increments above 0.5 are missing. This is the correct table:

{Ddefanlt Slope Length for each Increment of Slope Stespness
For use in all areas of the US except the “Falouse™

Length
100
200
300
200
180
160
150
140
130
125
120
110
100

&0
i)
]
&0
&0
50
50
50
50
50
50
50

Slops ste=pnazs iz the sverass of the map wnit slops rangs
Ev Lightls and Wassisz 10/1/06

The following slops lengths for the “Palonss™ (WMLFA B ¥) area wers determined by Tom
Gohlks in consultstion with Don MoCool, AR and Hamy Rishls. Tom saye, “Kaspin mind tha
many r2al L5z in the fisld ars complex slope: and consist of combinations of thez= slopa:. For
instanecs, it iz commeon to find an “L" beginning on 2 2%-3% slop= and sxtandine onto and
anding ona21%-25%zlopa. The totsl “L7 may ba lazs than the s2um of the valuss for thesa two
zagments as shown in the following tabls.™

Defanlt Slope ranges for Use in the “Palonse™

zlops ranga length
1-5% 330 &
&-10% 75 f
11-15% 125
16-20% 175 ft
21-15% 150 ft
26-35% 125 ft
36 45% 100 &

| appreciate the opportunity to review these RUSLE?2 files, in order to provide some insight into the
variability between files within the same crop groups and to make suggestions for improvement. |
would be happy to be involved further in training those who might make revisions or assist in making
revisions through another contract.

David T. Lightle

Erosion Model Consultant



