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January recap:

Changes to the acres of Grain with Manure and Grain

without Manure

e Ratio would change based on differences in plant available nitrogen
(PAN)

Investigate state and county specific examples of

nitrogen replacement

* High/low manure counties or additional counties of interestin a
respective state.



For today’s presentation

e owtayearsconarioyear

Crop application goal
Crop yield

Organic nutrient lbs
Inorganic nutrient lbs
BMP data
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 Datayear—-Have all the required elements to run CAST are available
 Scenarioyear - Lack all the pieces of data required to run CAST



Crop need =
(expected yield
X application
goal)
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crop need
100
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Crop need Organic
applications =
Application curves
distribute manure

manure
Crop A,
crop need Crop A
100

Ib.




Crop need Organic Inorganic application —
application Application curves distribute
state fertilizer sales

351lbs N

inorganic

I 75 lbs N

75 Ibs N
manure manure
Crop A,
crop need Crop A Crop A
100

Ib.




Crop need Organic Inorganic application
application

* 100 lbs of N needed
35 Ibs N * /75 lbs of organic applied

inorganic * 35 lbs of inorganic N applied
* 110 lbs N total

* Establish percent of crop need
met
» * 110lbs applied/100lbs
75 Ibs N 75 Ibs N needed =110%
manure manure * Numbers are KNOWN from
sy datasets
crop need Crop A Crop A
100
Ib.




Scenario year

Crop need = [Last
known year
percentage of crop
need]

=)

Crop A,
crop need
100
Ib.

8
110%




Scenario year

Crop need Organic
application
(KNOWN amount)

* Scenario crop need is 110%
of 100 (bs.
e 1.1*100=110 lbs
e Satisfy a portion of crop need
with KNOWN manure
nutrients

80 lbs manure N available
# - + 110lbs-80lbs = 30lbs of
80 lbs N

remaining crop need

manure
Crop A,
crop need Crop A
100
b.

9
110%



Scenario year

Crop need Organic Inorganic application — filled
application based on remainder of crop
need

e Scenario run has 30lbs of
remaining crop need
* Filled automatically with
inorganic fertilizer

30 lbs N

inorganic

80 Ibs N 80 Ibs N
manure AL
Crop A,
e e Crop A Crop A
100
b.

10
110%



Scenario year — With a BMP

Crop need

Organic
application

Crop A,
crop need
100
Ib.

80 Ibs N
manure

Crop A

110%

Inorganic application

30 lbs N
inorganic

80 1lbs N
manure

Crop A

Manure transport
removes manure

Inorganic nutrients
are used to replace

nutrients transported manure

30 lbs N
inorganic

80 lbs N I

manure

Crop A

Still meeting crop need

60 lbs N
inorganic

50 Ibs N
manure

Crop A

11



Notes on Scenario Run with BMPs

Inorganic fertilizer in Scenario

mode IS:

e NOT bound by a stock

* Applied based on percentage of crop
need



Part 1

Changes to the acres of Grain with

Manure and Grain without Manure

e Change in PAN alters ratio of acres for Grain
With Manure vs Grain Without manure

e TEST: Alter Manure Transport/Treatment



A starting point for analysis

Phase 7 Progress run

e 2023 scenario mode

e New manure curves

e Updated yields

e New pasture and hay land uses,

e Smoothed state fertilizer

e BMP updates

e Hillandale layer populations added in




Comparing scenarios

e Phase 7 e No Manure  Two times
scenario Transport the progress
mode amount of

Manure
Transport

NOTE - Changing Manure Treatment/Transport alters Plant Available Nitrogen (PAN)



Acres

MD Acres compared between Scenarios
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How are these acre changes happening?

* Need to investigate specific counties

* Organic nutrients are locked in unless transported
* Export Import dynamics
* Acres presentin each county

e Let's look closer at MD



Manure Exporting County
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acres

Manure Exporting County

Manure Importing County

MD acres of Grains ( With and Without Manure)
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Acres

Wicomico MD Acres compared between Scenarios
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Kent MD Acres compared between Scenarios
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Other states quickly



DE Acres compared between Scenarios
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NY Acres compared between Scenarios
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Acres
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WV Acres compared between Scenarios
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Summary

Acres of Grain with Manure vs Grain without Manure change
when PAN changes

Influenced by multiple other factors

e Specific county import/export
e Acres available in each county




Part 2; Nutrient backfilling

Investigate state and county specific

examples of nitrogen replacement

e How often does it occur that we exceed 100% of
crop need?

e Same P7 progress run
e Compare nutrient requirements to applications



DE N crop need and Plant Available Nitrogen Calculated Application
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MD N crop need and Plant Available Nitrogen Calculated Application
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NY N crop need and Plant Available Nitrogen Calculated Application
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PA N crop need and Plant Available Nitrogen Calculated Application
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VA N crop need and Plant Available Nitrogen Calculated Application
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WV N crop need and Plant Available Nitrogen Calculated Application
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Overall state applications relative to crop need

If value exceeds 1 then a state applies MORE N than the crop application goal suggests it should receive

Jurisdiction Percent of N Percent of N Number of Number of
applied relativeto |appliedrelativeto |[countiesthathave |countiesthat have
crop need crop need at least one crop at least one crop

(application goal) |[over 100% over 120%

DE 1.37 +37% 3

MD 0.72 -28% 2

NY 0.55 -45% 0

PA 1.04 +4% 42

VA 1.08 +8% 61

WV 0.21 -79% 0




Data requests:

DE MD PA VA WV
Kent Queen Anne’s Steuben Berks Page Hardy
New Castle Somerset Snyder Rockingham Jefferson

Sussex Frederick Lebanon



https://www.chesapeakebay.net/files/documents/Copy-of-P7-scenario-mode-2023-progress-Feb_26.xlsx

4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre
| PIAmanurelbsacre
B PlAbiosolidlbsacre

NitrogenNeed

' ' | '

”ru-uuuuuuu.muuuuruuuumuuuu ssalfoid
m:---"-|||1m||||".||||m|||| 1A 8ignoQ
“ " _ _ N RICrA

' ssalfold
1 ]

| m _ | LN @(gnog
St e S B Loz
s ssalbold

LW 3|gnoQ
' N osszZ
ssalfold
".._.E 8|gqnogd
I L ooz
ssalbold
1IN 3lgnoQ
1IN olsZ

_—_—— = =

F sl =2 = =

_—_—— = =

[E] oz
- I ssalfold
I 1IN 8[gnoq
1IN 0l87
ssalbold
LW 3[gnoQg
1IN 0la7
ssalbold
1IN 3[gnoQ
1IN 0l87
ssalfold
1IN 8[gnoq
1IN 0le7
oo - R ssalbold

||||.w||||".||||m||||.".||||m ||||| m.._.s_m_n:oo
L L | L

1
O Y [N NSS! R
_ " _ " _
_ _
_
_

IIIIIIIIIIIIII T LTI

AlA| A

|||||

1
1

1

1

1

1 J ]

1 : 1 | 1 | i
1

1

1

1

1

L | IN o1az
". ssalbold

- LN 319noQ

] o7

ssalfold
1A 8ignoQ

1IN 0l87
ssalbold

_ _ | “ L ®lgnod
m:uuunuuuuunuuuunuuuuu .u_ | LN 0132

: ssalfold
"._.E a|qnoQ

o

_—_—— = == =

T=
1
1
1
1
1
1
1
1
r
1
1
1
1
1
1
1
1
+

|||||||||

_—_—— = =

1000

aloe/sq

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

alnised

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue\ yum uiels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



[

|||||

_—_—— = =

NitrogenNeed

[

|||||

_—_—— = =

[

|||||

_—_—— = =

[

|||||

_—_—— = =

_—_ — = = = =

4 |nOrganicEligibleCropNeedacre

OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre

| PIAmanurelbsacre

B PlAbiosolidlbsacre

A

| LN 0187

". ssalfold

A A

“.._.S_ 8|qnoQ

' |y otz

ssalbold

1A ®i9qneq

1IN ol=7

ssalbold

LA 8[gneq

L [N oz

“. ssalfold
- 1Al 8|qnogQ

1IN ol=7

ssalbold

1A |19qnoQ

cooodooocobooodo o od

IIIIIIIII |

||||||||||||||||||||||||||||

1IN 0187
ssalbold

LA 8[gneq

1 0187

ssalfold

1A 8iqnoQ

1IN ol=7

ssalbold

1A |i9qnoQ

1IN ol=7

ssalbold

1A |19qnoQ

1IN o187

ssalfold

1A 8iqnoQ

1IN 0le7
ssalbold

1A |i9qnoQ

Lo O G i

L |\ oia7

! ssalbold
]

-1 A 8|qnog

1IN o187

ssalfold

1A 8iqnoQ

|||||

_—_—— = =

1IN olsz
ssalbold

1A |i9qnoQ

1IN ol=7

ssalfold

1A |19qnoQ

aloe/sq

o

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

aln)sed

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue Yym urels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre

NitrogenNeed
| PIAmanurelbsacre
B PlAbiosolidlbsacre

S RGREECETIEEE PR e e B

«
1
U [ oL ___ ssalbol
| ! " L | < | d
oot R 1 %000
1 1 L
1

R . LW 07
R [ U I P ' ssalfold
i 1 0 1 |
R e I e « ".._.Em_n:oo
1 |
e - EULL
I ssalfiold
_1||||"||||1”||||".||||_| : 1 3|gnoQ
1 | I T T
R ATt B  Lnoisz
A < ! ssalbold
I 1 1 | |
||||| _||||1_||||r|||._ « ".._.Em_nsoo
1 1
SIESTREIERIER - BUL
A U S » ssalfold
S LW 3o
1 |
L REREEEEEEEEEE R SEEEE EEEE - W LWokz
Whocodomoodooo-L___d____1____i___|q7" ssaiboid
I 1 ' | ' '
m._:---_ ......... oo o o oo L 1IN ®|gnog
1 | |
L ARRECEEE ECLEEERE = ke
d”ruu||_||||.T-uuruu-umu-uupuu-I ssalfoid
T e ERCE Pt + [T
1 1 1
I RRRE LR EEEE EEEE ELh LW 015z
%_ru-uu.-uu-.T-uuruu-uT-uu < ssaifoldg
' 1 ' 1 '
O e T S P 1A ®19noQ
e B L s UL
' 1 ' 1 '
mu”ru-uu.-uu-.T-uuruu-uT-uup ssalfiold
mm:---"-|||1m||||".||||m|||| 1A 8I1gnoQ
o 1) A T S ssalfoid
I 1 |
2 R r_ 1 3|gnog
o 1 ]
SRR EE LR it EEEE ELE g Lnoez
P S [ P (U A 1 ssalbold
c |
HT---" ......... ":-------L_.--------m.._.s_m_n:oo
3 p— |
mmruuuunuuu o "mmm:mogn_
d”:---"--- -« _.._.Em_n:oo
B - I R L 7
M.”r el _ ssaiboig
I 1
S ) 1A 8ignoQ
C_:---“----.T--L.----" ||||||||| - - -t LN OIBZ
= | 1 i 1 i i
e e e e el e e e el e e e el - — o = _ _F] ssalboud
Ly I " " " :
Qr----! - - - - - -="t1A 3[gnogd
1
> | I 1N o482
(O | ;
%nuuuu ” m ssalfold
- m | * LW agnog
o

aloe/sq

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

alnised

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue\ yum uiels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



(O]
| -
S o
o
Q
i
Ne
[}
8Z o
o O o
Q8 g ooeg
L0 SETRT)
22 S38%
28 3889
TH= LoD
ozl S N30
Z g2 .I..mnS
O = ® S LES
202 Z LI
2 £0 Zooo
Z < o [T
e Rk L-ocfo- - < I oz
I Y AR ssalfoid
I 1 1 | 1 | 1
_:---u-|||1_||||".||||"|||L_.||.A.1 LA 8lqnoQ
R [ S R T 1IN 0487
i 1 1 1
I J Y g ssalfold
m:-uuu ......... ":------L_.A-- 1IN ®|gneq
SRS - N
I A _mmm:mogn_
I 1 | |
e S boocodooood o _._.Em_n_soo
1 | |
e Bk R ; Loz
I p ! ssalbold
I 1 | 1 |
e T ruu-um....uu_ ' LN ||gnog
1 1
Chmmm oo L - _ 1IN 043z
I 1 | 1
..m_r||||_||||..||||r||||l-|| _ ssalfold
' 1 1
.m”:-uu_ ||||||||| bm e e = - _ 1A 8|gnoq
— 1 I T
Wm:uuu_ ||||||||| Lo oo b ] Loz
' 1 1 1 *
S~ G H % ssalbold
I 1 ' | ' | '
MT--||_||||1”||||r||||T|||+||||m||1%._.Em_n_soo
-— 1 1 1
Blocooondo-e- bomccinmm ool nosez
2 A S S P B ssaiboid
%m:-uu" ||||||||| R R R AP 1IN @gnoq
1 1 1
IR RaEE ROEE R Rt St S ; wossz
). [ S S ! ssaifoig
mm:-uuu ......... ":---T--L_. |||||||| - 1IN ®|gnoQ
= R —
m”ru-||_||||..||||r||||||||p||uu ssalfoid
I 1 | |
Ly - - - - P A _._.S_m_n_:oo
r— 1 | |
R p===c- - {0 L 015z
S G A S Y T FRpUpE S | ssalfold
-
m_ruuuun ||||||||| u.uuuuuluuh_.._ _._.S_m_n_:oo
— 1 1 1
R EREE R R AR et e [ Lnoiez
.m_ru-uu.-uu-..u-uuruu-umuuuup |||||||||| ! ssalfold
I S S S S I T_}_m_%oo
%m:uuun ......... "|||A|m|| _ - 1N 0487
' 1 1 ' 1
m”ruuuu_uuuu..u-uuruuAuTu ".mmm:men_
w.m:-uu" ||||||||| u.uuAuTu | | IN a1gnoq
S S S I | 1IN 0187
I 1 | '
o T G T e _ ssalfoid
e 1 | 1
[ e I - - |T|+ _ LA 8|qnoQ
= RS - R T
%_ru-uu.-uu-..u-uuruu-umuuuup ||||||||| +| ssaifo.id
mm:---" ......... ":---T--L_. ||||||||| 41N 8|gnogd
i S N — N
N T U SRS ! (N ssaJfold
o | : j sseid
u" 1 | _._
Q":---“ ......... ”:------L_nu || LW 3ignog
o o o o
o o o
o (Y —

aloe/sq

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

aln)sed

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue Yym urels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



|||||

EF — = = =

|||||

F — = = =

EF — = = =

F — = = =

EF — = = =

|||||

F — = = =

|||||

b = = = =

F — = = =

|||||

EF — = = =

4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre
| PIAmanurelbsacre

_ B PlAbiosolidlbsacre

NitrogenNeed

i 0J3
FEDETSTRE SRS LRRLl - FULL
-|||.w||||"|||||m||||+||||mll_H-mmm‘_mEn_

1A 8[gneqg

s = Y L 1IN 0137
e e e & ! ssaiboid

e | LI sjanog
1IN ol=7

||||.W||||_|||||m|||. ssalboid
L E e e L LN 8ignog

S T LI\ 0187

i - -~ TR Lw aianog

i I R R LA 0487
-|||1m||||"|||||m||||+||||mnl ssaiboid

----.T---r----m----h----rjgm_%oo
_ _ _ _ :
! ! ! LI ossz

IIIIJIIII_lIIII"IIII._.IIII"IIIIA.
-||-quuuumu||||m||||wuuuumuuulm. ssalfoid
EYE R Y A A —_— Sl

A M- __ ssaiboid
SR S L 1W @gnog

LA 0187
||||.M||||_|||||m ssalboid

1A |i9qnoQ

||||..||||_£|||||.A _.._.S_EmN
" | _

||||1"||||T||||m|.A | _.mmm‘_mEn_

L bRl SRR L 3ignog

ssalfold

1A |19qnoQ

||||||||

e EEEEE EEEE R, I LA
-||-Jmuuuunu||||M||||+||||muuulu ssaifold
_ | _ | LIN 8ignog
LIN 0187
||||JW||||_|||||M|||. ssa.ifoid
SIS DTSl LIN 3lanoQ

o

aloe/sq

Mo doip Ayeloadg

ybiH doin Ajeroadsg

sulels) pue sulels) ||jews

alnised

AeH Jay10

sdoig olwouolby JaYyio

alnjsed pabeue

AeH pabeuey

aInNuUB\ INOYNIM UlelD

2INUBIAl YlIMm Ulels)

sueagkog uoseas ||n4

pueT paddol) s|gho(

Land Use



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre

NitrogenNeed
| PIAmanurelbsacre
B PlAbiosolidlbsacre

R REEETEEEEEEEEEEE o | L 087

1
Fa e R s S  ssebold  mo dou Ayeroeds
L oo coodoocobonodnooa s ok ! LN ®|gnoQ
1 I I
Fooss e ee e P s ey LN o152
R et skl S A ssaiboid —yBiH doiD Ayeroads
..... booodoooolonsdo s s &=d 1 @|gnog
1 I I T
et el el et it Bl LN o152
R AEEEE EEERh bbb shbht bl sseifoid sulelg) pue sulelo [[ews
||||| oot ooonbono go oo b od LW 8|gnog
1 I 1 I
pooocbosadsocshooapos ;, LW o1z
S e T , sseoid ginuely Inoym abeyis
_Iu|||_||||1_||||r||||mA|||_ ' LN ||gnog
1 I T T
pooocbosodsacsbonos hood B LW ooz
[ ss2f0id  ainuepy ypm obels
SRR CEEEE EEEEEEEEEAEEY | LIN ®ignog
— | T T ]
R R e B
SR Rk B b bt R b s it] It ainjsed
D.”:-||_||||1_||||r||||m||||+||||_|||.ﬁ._._zm_n_:oo
b _b. 0J3
m_ 1 _ ] _ 1 _ m._.___;._ 4
t- i et Rt Sl el Rl wied B Iy AeH 18u30
m_:-||_||||1_||||r||||T|||+||||T.H|_H._.S_m_n_soo
1 I I
= B B R BGEE Rt L/ 057
Ob-mmormmmdmmmmbommmm oot ook - s5200d sdoug olwouoIBY Jaul0
T e S T e S (UL CUSe
o Ao Y P LIN 0187
o 1 0 | 0 |
bbb e Rt ssaifoid - ginjsed peBeue|y
em.l|||_|||||m||||r||||m||||._.||.“| 1 =gnog
o) SRR PR R A O I 1w oz
a" 1 0 | 0 ! |
I R i e [ sseboid AeH pabeuep
M_Iu|||_||||1_||||r||||m|l“-|+ 1IN ®|gnog
1 I I
£ R Rl IGLLUELEE St i N0z
oo S i it Sl etk Sttt et TR\ L IS LV TV R
S T Rl
2L - < -
SR e - | LW oisz
1A i itk Rt sl s i  Sseifoid - ginuely InoyM ulelD
%”‘u-uu_-uu-;”u-uuruA.uTu | 1N e|gnog
il ! ! i ; :
=N i e bl Bl LN o°z
S B s Rt [ ssePoid  aunuepy ypm uieio
R T 1 @|gnog
< | m | T ; " | )
P R LR L EEEE SRR EEEELEREE B\
Sfocoomoooiooobo-oom---i----b---i sse0d supagfiog uosess |ind
i e ey e S N 1 R CUCl
[T 1 ] ] _
AR R R EEEE EEE RS R LW oisz
Rk b e S ss2iboid  pue paddoi sjgnoQ
H_ru|||_||||1”||||r||||m||||tu.| LI 31gnog
' | ' | i | T
o o o o
o o o
o N -

aloe/sq

Land Use



O]
| -
S
o
Do
R
Z 0
6Z ©
o O o
5 §J g
= o Q
2% S888
228 30838
o =35
U= R oD
o =W c N353
Zz O O=cw
= 8c EEwmo
o 28 S5 QEQ
202 Z <<
= £0 ANnPPP
Z 4 a 1
AP R g LI 0137
il C oo oUooodoo__1__g-i ssalfold
m:-||"||||1m||||".||||m||||=_.||AL 1IN ®|gnoQ
Tuuuumuuuu|"||||m|||4|_||||_ 1IN 043z
mru-uu.-uu-.T-uuruuAumu-uu ssalfold
' 1 ' 1 '
I I e LA 81gnoQ
T----n----|T|||".||||m||||h|l._l- LN 0132
' 1 ' 1 ' 1 * '
I Y R ssalfiold
m:---u----Luuuuruuuumuuuuhulu_# LA 8|gnoQ
".uu||m|||||"||||m|||||_|A||W| | - 1IN 043z
iU ge-i- ! ssaifolg
I 1 1 | 1 |
R T LT T L LIN ®|gnog
".||||“|||||"||||“||||L_.---h 1IN 043z
I 1 1 | 1 |
I 1 ssalfold
nm:--u"-u--.wu-uuu.uuulm.|||L_. 1IN ®ignog
.mm:...“....."||||"|||||T|||h ||||||||| LN 0132
mmru-uunuuuu.wuuuuu.uuuumuuuuh ||||||||| + ]l ssaiboid
— 1 ' | ' |
g T} PP RS Y R . —— e
ol 1 1 1
S R Rt b EEEE SEE bt RER S L 0157
M”ru-uu.-uu-.T-uuruu-uT-uup ||||||||| ssalfoid
;&.m:-||"||||1m||||".||||m||||h||||| - [ 1 ®/gnoQ
M_.u|||“|||||_||||“|||||_||||h ||||||||| LIN 0187
" " " 1
m_ru-uunuuuu.muuuuu.uuuumuuuuh |||||||||| 1 ssaibo.d
h_.,.num:---u----.w----u.uuuumuuuuh_. |||||||||| T._.S_m_n_:oo
@ b oo L_ 1ol LIN 0187
o 0
m”ru-uunuuuu.muuuuu.uuuuuuuuh |||||| ssalfiold
mmru-||"||||1m||||".||||||||=_.||.. L LIN 8|gnoq
e_:...“....."||||“|||||||||h - - 1IN 0487z
— 1 ' | |
ol o Lot o ssaiboig
_— 1 1 | |
.m_:-uu_uuuul_uuuur ||||||||| t.,||+ 1IN ®|gnog
M_.uu||“|||-.uuuuunuuuuuuuuuuhuuul ||||| ; LW oseZ
I 1 1 | 1 | 1
=3 A A Y B SN (S “.mmmt_men_
AR _ ; _ " _ " ! LI ®|gno
a " : - _ + | _._.S_ [gnoQg
Or----'----d----L_q----- - 1N 0487
' 1 ' 1 1
m”ruuuu_uuuu.muuuuru.‘-uu-u ".mmm:men_
I 1 ' |
mwuuuu_uuuulnuuuuru._.-uu-u ' 1A @ignoQ
m_:---“----."----“. |||||| 1IN 0487z
I 1 ' |
o S s J ssalfoid
S N N PR s|gno
5- I - L _ ._ LA 8|qnoQ
N_:---m ......... m|||||"||||+||-|_ ...... 1IN 043z
v.,mru-uu.-uu-..u-uuruu-umuuuup ||||||||| +| ssalboid
' 1 1 ' 1
A R Y 4 1N s|gneQ
[l 1 1 | 1
T S F R S [ 1IN 0187
' 1 1 f 1
.w”ru-uu.-uu-..u-uuruul_“u-uup ssalfold
D 1 1 ; 1
SR leoccsooos boo ot mo oo LA B1qnoQ
w | | i |
o o o o
o o o
o (9] A
210B/Sq]

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

aln)sed

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue Yym urels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre
| PIAmanurelbsacre
B PlAbiosolidlbsacre

NitrogenNeed

el T LN oz
' ' 1 ' 1

”ru-uuuuuuu.muuuuruuuumuuuup ! ssaufoid
m:-||"||||1m||||".||||m||||;_. "1 ||gnoQ
1 1
1 I '

moT doi) Ajeloadg

Land Use

: } LN 0197
I 1 | 1
e i i | sseiboid yBiH doud Ayeroads
e L O e L " LN ®|gnog
A S T | LW oisz
I 1 I 1 I 1L
e e e sseifold - sulel) pue sulelo |[ews
A T T e T 1IN 3|gnoq
AP SRR P - | | L LN 0187
' 1 ' | 1
R R R - ssaibold  ginuely Inoyum abe|is
hmmmmlemm - e rT ' LIN ®|gnog
1 1 T
m.||||" |||||||| P _ 1IN o187
| ssaiboid  ainuel yim abelis
A R | LA 8jgnoq
| _ _ 9
)RR EEE EORE i SEEE eEH B b
...mmulIII"IIIILIIII"|IIIImIIII.".IIIImIII._.| mmmgmo‘_ﬁ_ mn:.;.wmn_
wwuuuu_ ||||||||| ruu-umuuuupuuuumuulm._.Em_nsoo
T 1 I I
oS R . S s SEet TSt = LN 0187
Qi ! ! | ! |
AR bR bbbk R bbbt S Rt ReH 1ay10
ol ocgs oo o cocadcc ol oo o om 3|gho
3 ! - _ & m#H_:,,_ IgnoQ
L el I L4
Qi Tt omoboooomoooi----R-- A ssebed sdoig ojwouoiBy Jeyi0
[ T R S g e S AU CuCle
mm m ! m : LN o152
SiT T TTTiTtoobooootoooiodl ) sl gunised pabeueiy
o S U T A T 1A 3|gnog
- | 1 ' I : 1 e
R e . | LN 0197
' 1 ' |
mmr----"---lm:--".---k | ssaiboid AeH pabeuep
Sr---tmmedeeee--- 1 | LA 8jgnoq
S hoeodi o dou_ Aot L___d LIN 0187
> ! ! | [ m ! | ]
Lot e m.mm.&moi AeH shouiwnbBaT
I P (L B1aneg
(-t R  Sseifoid - ginuely InoyM ulelD
= A TR SR ¥ ' LN 3[anog
mm:-uum ||||||||| _ LIN 0187
L R R Gl _ ssaifold  ginuey YIMm ulels
oY A R S 1 | LA 8jgnoq
Zfoooormmdm b o omosde ook o oo ] S59P0 sueagfos uosesS (In4
B e e e e SR CUCe
1 I 1 L
P R AR Rt * | noez
e e ] ssaifoid  pue paddold s|gnoQ
Br---- e e d - - === im - o LW 8[gnog
' | |
o o _0 o
o o o
o N -

aloe/sq



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre
| PIAmanurelbsacre
B PlAbiosolidlbsacre

NitrogenNeed

e R R P | 1 LN 0i87

mr----"---lm:--".----M----+m.mmemea mo doi) Ayjeroadg

L T Ty SR S L1 8ignoQ

AR SRR SRR SRR - b L 1N o187

: S e et + ssaiboid ybiH doin Ayeroads
” _ L 1IN @lgnoQ

L o187

ssaifoid sulels) pue sulels) ||lews
1 =|gnog

' 1IN olaz

: - - ssalfold  ginuepy Jnoyum abe|is
S LE T S Y LI 8|anog

= = = =

ssailboid  ginuepy yum abe|is
1 @janog

LIN 0187

ssalboid alnjsed
1A 8|gnog
LA 0187

ssalfold >MI 1BYl10
1Al 8|gnoQ

L LN ooz

- ssaibold  gdoyn) olwouolBY 1Byl
' LW @|gnoQ

LIN 0187

ssa.foid alnjsed pabeue|y
1 8ignog

LI\ 018Z

ssalboid AeH pabeuey
1W 8|gnoq

LN 0497
ssaJfold >mI w:Oc_Ejmmn_

ssaiboid aInuep INoYyMm uiels)

ssalfoid aJnuep Yylim ulels
1IN 8[gneQg

LA 0197

ssaibold  supagAhog UOSESS [|N4
1 =|1gnog

LA 0187

ssalboid pueT paddol) s|gno(
LA =|gnog

S10B/Sq7

Land Use



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre
["] PlAfertilizerlbsacre
| PIAmanurelbsacre
B PlAbiosolidlbsacre

NitrogenNeed

[

m | olaZ

! ssalbold
- 1IN 8|1gnog

U LIN 0187

' ssalfold

- 1IN 319noQ

1IN 0187
ssalbold

LA 8[gneq

L [N oz

! ssalbold

[

llllnmllllunll_A

".._.E 8|qnoQ

ssalbold
1IN 3lgnoQ
1IN 0la7
ssalbold
LW 3|gnoQ
1IN 0l87
ssalfold
1IN 8[gnoq
L N osez
' ssalfold
-1 8|gnoQ
1IN 0la7
ssalbold
1IN 3[gnoQ
1IN 0l87
ssalfold
1IN 8[gnoq

aloe/sq

CON] .1 >

ssalfold
1IN 8[gnoq
1IN 0l87
ssalbold
LW 3[gnoQg
1IN 0la7
ssalfold

1A |19qnoQ

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

alnised

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue\ yum uiels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



O]
| -
S o
o
Do
R
<9
o<z @
,Qm. %eee
5 8660
2% S 888
22 3903838
JH= L 0T
e.mE n.Eum
Zz O O=cw
c Sc Stwco
O = ® S LES
202 Z LI
2 £0 Zooo
Z < o [
I 1 ' | '
I ssalfoid
I 1 1 |
e e b - - - LA 8lqnoQ
Tuuuun ......... Lot 1IN 043z
I 1 |
I pp ssalfold
' 1 1
R e L e LA 81gnoQ
":---“-||||T-||“|||-|T-||“ LN 0132
' ' 1 ' 1
Y T ssalbold

1A 819noQ
L 1IN 0187
! ssalbold

_—_—— = =

T T
i g

| | L LN @jgnog@
| IR L 2
ssalbold
| 1IN 3[gnog
m m 1IN olaz
” | | | ssalbold
wm m | | LI aignog
3! i m i m i ) LW 0157
I g Ay ssalfoid
Mm:-||"|||-Luuuuruuuumuuuuhuuuum 1IN ®ignog
D ! 1 1 1 |
+ e i Sl Sl il Ea j LN oIZ
"= YNSRI P AU IR A I S ! ssalbo.d
m_:-||"-||-.w----u.uuuumuuul_.uuuum ||||| _.._.S_m_n:oo
S SRTTIROICESERESRE SRS o WL
%”ru-uu.-uu-.T-uuruu-uT-uup ssalfbold
mvum:-uuuuuuulmuuuuu.uuuumuuuup LIN 8|gnoq
=i 1 1
L R R - L o7
R T S B ssalfoid
b" 1 1
ol — oo ogoooo (. 1Al 3|gnoQ
ol “ “ [OJE}
=1 S N A S N s
2 e e et n.mmmz i
s Ry S 1 s[gnog
G ! ! | _ _ —
R Bt Lo < L oz
eruuuunuuuu.mu-uu".uu < ".mmm:mogn_
wwuuuu_uuuu.muuuuruu A _.._.S_m_n:oo
FRRRRRGERRERERE ¢ EULL
%”ruuuu_-uu-.”u-u ssaibold
c [
D.mruuuuu |||||||| 1Al 3|gnoQ
¥ coochbooogoooshosoe i -~ - LNoRZ
S R T S T R S SR ssalbold
= I ! " "
....... P g e SN e
L L N S ssalfold
© | : m _ LIN 3Ianog
IIIII L
[y I " ! ;

o

aloe/sq

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

alnised

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue\ yum uiels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



4 |nOrganicEligibleCropNeedacre
OrganicEligibleCropNeedacre

PANNutrientSourceacre

["] PlAfertilizerlbsacre
| PIAmanurelbsacre
B PlAbiosolidlbsacre

NitrogenNeed

S RGRERCETREEEERRTR s BUL
' ' | '

ssalfold
1IN 8[gnoq
1IN 0l87
1 1
I J ssalfold
1 ' 1 '
A e s e 1 3gnoQg
1 | T
e B e 1N oisZ
: : - ssalbold
LW 3|gnoQ
L 1N osezZ
1 ' 1
o —do---L-_[gq _.mmm‘_mogn_
" _ _
_
_

[

_—_—— = =

[

SRR e ' LN 8[qnog

e 1 o

ssalbold
1IN 3lgnoQ
1IN 0la7
ssalbold
LW 3|gnoQ
1IN 0l87
ssalfold
1IN 8[gnoq
1IN 0l87
ssalbold
LW 3[gnoQg
1IN 0la7
ssalbold
1IN 3[gnoQ
1IN 0l87
ssalfold
1IN 8[gnoq

ssalfold
1A 8ignoQ

1IN olsz
ssalbold

1A |i9qnoQ

1IN 0187
ssalfold

1A |19qnoQ
o

aloe/sq

moT doi) Ajeloadg

ybiH doin Ayeroads

sulels) pue sulels) ||jews

alnue Jnoyum abe|is

alnuey yum abejis

alnised

AeH 18Y10

sdoiD o1wouolby Jayio

alnysed pabeuey

AeH pabeuey

AeH shouiwnbBaT

alnue\ oYM ulel

alnue\ yum uiels

sueaqAog uosess ||n4

pueT paddol) s|gno(

Land Use



_Ijla_r_dy WYV; N crop need and Plant Available Nitrogen Calculated Application

==

- = =

[Ep—

==

1" """

-q---

F — = = =

==

- = =

==

[Ep—

==

==

==

==

[Ep—

==

==

==

[Ep—

==

- = =

==

==

==

- = =

==

==

- = =

- = =

==

==

[Ep—

==

==

==

- = =

F — = = =

D
g
O3
o
<9
o< ©
08 Rowpe
23 8888
55 237
PU2 QGoD
e.lE n.EUO
288 ££88
c 26 S 0CEQ
DOD Z <<
20 Zaam
Z 4 T O
R I Iy S | LN o187
"|||-1_||||".||||_||.A|,_f||||_ ! ssaiboid
SNPREE SU S PR S | LIN @janog
R SR IR I S LN 0187
S u.uuuumuuuu,_fuu..“. ssalfold
P P (R F S LI 3janog
N SRR SO PR S | | osaz
uuuuujmuuuuu.uuulruuu,_,uuu ! ssalfold
R U S ¥ |1 aianoq
R SR LN olaz
"||||1_||||".|||k“ ssalfold
SN DU A LW 8ignog
S SN S N 1IN 0197
"||||.T-uuru--umuuuu,_,uu-umu-!, ssa.foid
oo o4 e ___ 1w agnog
A PR SRR R S P 1IN o187
"|||-.muuuuu.uuuumuuuu,_,uuuumlu ssalbold
i m—dm———p—— e -~ s — - i BRI sjanog
e b et eecaee o2 Iwosez
b b oioo i ) ssaipoig
"----,m----".----M----,_,----M----A_.Em_%oo
" 1IN 0187
" ssalbold
" LW 8ignog
" 1IN 0187
" ssalfold
" | LW 8ignog
"||||Ll|||r||||"||||+||||"||||..._.Eo._mN
"||||1muu||".||||m||||,_f||||m|||l_. ssalfoid
R P S S L1 sianog
"----L----".--A-T---,_,-- | |\ ose7
m ||||||||| m.uuAumuuuu,”fuu ! ssaifold
oo e e SR | LN a1gnoq
S D LIN 0187
" ||||||||| u.uu ssalbold
e A 1W @gnog
S PR S R S N Y
"|||-Juu-uuu.uuuuwuuuu,_fu-u”u-ul ssalfold
o4 __a_______Yiwegnog
AN N I T LW o187
S S b §— ssalfold
U T 1A 3ignog
|

300
0
100

aloe/sq

ybiH doin Ajeloadg

sulels) pue sulels) |jews

ainuey Inoyum abejis

alnue yum sbejs

alnised

AeH Jay10

sdolD dlwouolby Jayio

alnjsed pabeuey

AeH pabeuey

AeH snoulwnBaT

alnue\ oYUM ulels

sinueiN yIm ulels)

sueaqAog uoseas ||n4

pueT paddol) s|gno(g



o
—_
(TR
T
Lo
N
<9
o% g
[&]
5 §J g
= o Q
22 S38%
=2 52900
TH= LoD
e.mE nMUO
Z2 s L=ca
O =T S YES
202 ZzgIIL
= £0 ANnPPP
Z<« olDEm
SRR EEEEEEETEEER SRR T EELERS iR
Tt md oot SR mo doi) Ayeloads
..... === i LW Banog
Pessoimdmooopomoomt-go-oob- o) INORZ
Tt TooATooobeoodmetego-o-boc[ ) sl By doiD Ayeroads
..... "----._----".------A-T---m--- LN ®ignoQ
Pemsmmdmmosbmmmmm-ii--o oo - INORZ
toaoooimoooboood-oigo------[ 50 suerg pue sulel9 |lews
..... == —n e = W eianeg
|
Pessomdmmoobomoo oo -b - INORZ
e tods oA emie oo SSe0d ginuepy noypm abelis
P e —u == W einog
|
R R EE LR LR BRI | I
e e T e S s | e ST T TEB ORI
.mm,----"----._----".---.“m----ﬁ----m--.mt}_m_gsoo
- 1 ! 1 ' 1 "
@F---- Ao mm - g LNORZ
O : : :
AR R bbb el bbbt It ainjsed
oY) P TR NS G e TR U
<! “ | " " .
mm.----_----.m----_.----m----q----m-..--- LN olez
e sl e il et el B ReH 18410
Sr---- "---l_----_r----m----ﬁ----m-.“--tzm_gsoo
|
- R Et EEEE R CEEEr EERE LRl R
Pnumr----"----Lm----".----m----T---"---AT_ ssaiboid  gdoun alwouoIBY 1oyl
G B iE oS s S LA 3ignog
@2F _
R RS R B B A
e e e el ek U T = ool V Y
e_:-||"||||1”||||".||||T||L_.|.L|T|| 1W 3ignoqg
%m i m ".::m .-:T--Ju-m LN olez
P S P S [N i
G | | | " immmto-- -l - ) ssedboid AeH pabeuey
AQ
y =Rt etk el etk Itk ekt el j Loz
%"r----"---l"----".----m----+ ......... 1 ssaiboid AeH shouiwnbBaT
wl|||_|||||m||||r||||m||||._. ||||||||| 11N 2|gnog
12 " i | i " D
H R R R I esitor
BTttt oop oo oo odo ook o[ SS00M  ginueiy Inoypm ulelo
e_Iu-||"|||-1_||||".A|||T||L_.||||_|| -1 3|qnoQ
[l
N R O B ey
o e s e s el Seieieiel el 00 | IR VL= D VYT )
T SO S I T L B
e et e h: N Y4
w ss1P0ld  sueaghog uoseas In4
s e R L LR R R R LR et ARG
|
mh LN olsz
ro-ooosdsoosbooom-oogemoob--{) S0 pueq paddoi) sjgnoQ
m.vu ||||| _||||Ll|||r||||m||||._.|.|||"||| 1 =gnog
| | ' |
o o o o
o o o
o (Y —

aloe/sq

Land Use



Circling back to applications vs crop need

If value exceeds 1 then a state applies MORE N than the crop application goal suggests it should receive

Jurisdiction Percent of N Percent of N Number of Number of
applied relativeto |appliedrelativeto |[countiesthathave jcounties that have
crop need crop need at least one crop at least one crop

(application goal) |[over 100% over 120%

DE 1.37 +37%

MD 0.72 -28%

NY 0.55 -45%

PA 1.04 +4% 42

VA 1.08 +8% 61

WV 0.21 -79%




Kent County DE

County Name State [Load Source Acres Organic Eligible Crop Need [BiosolidLbsApplied |ManurelLbsApplied FertilizerLbsApplied [Plant Available Lbs Applied/Crop Need
Kent DE Silage without Manure 0 0 4706 1.378846
Kent DE Leguminous Hay 2992 0 0 4125 1.378676
Kent DE Silage with Manure 21555 233 13887 15597 1.378659
Kent DE Pasture 27554 0 650) 100950 1.378655
Kent DE Specialty Crop Low 180031 0 47302 234834 1.378647
Kent DE Specialty Crop High 0 0 355531 1.378647
Kent DE Other Hay 96164 10403 2269 123319 1.378646
Kent DE Full Season Soybeans 265211 2869 0 362763] 1.378646
Kent DE Grain with Manure 5167554 28038 3329204 3766978 1.378645
Kent DE Grain without Manure 0 0 7137964 1.37864
Kent DE Double Cropped Land 2332717 711 660854 2572642 1.37864
Kent DE Other Agronomic Crops 93127 0 24468 1217968 1.378643
Kent DE Small Grains and Grains 596627 173 169023 653339 1.378642
Kent DE Managed Pasture 14696 0 4163] 50023 1.378638
Kent DE Managed Hay 116792 2527 75243 87928 1.37863




New Castle, DE

County Name State |Load Source Acres
New Castle DE Leguminous Hay

New Castle DE Silage with Manure

New Castle DE Small Grains and Grains

New Castle DE Grain without Manure 14381
New Castle DE Double Cropped Land

New Castle DE Other Hay

New Castle DE Managed Hay

New Castle DE Grain with Manure

New Castle DE Pasture

New Castle DE Other Agronomic Crops

New Castle DE Full Season Soybeans 11779
New Castle DE Specialty Crop High

New Castle DE Managed Pasture

New Castle DE Silage without Manure

New Castle DE Specialty Crop Low

Organic Eligible Crop Need [BiosolidLbsApplied [ManurelLbsApplied FertilizerLbsApplied |Plant Available Lbs Applied/Crop Need

773 0 0 1174 1.518758
33851 17 5728 45650 1.518271
212364 3 0 322423 1.518271
0 0 4310504 1.51827
1038548 15 0 1593619 1.51827
82174 423 0 126228 1.518269
112561 116 19046 154326 1.518269
545337 140 92277, 735551 1.518269
11904 0 0 45920 1.518267

27942 0 0 60849 1.51826
83792 43 0 127175 1.518259
0 0 98327, 1.518259
6349 0 0 24491 1.518257
0 0 7986 1.518251
240 0 0 12428 1.518202




Sussex, DE

County Name State |Load Source Acres Organic Eligible Crop Need [BiosolidLbsApplied [ManurelLbsApplied FertilizerLbsApplied |Plant Available Lbs Applied/Crop Need
Sussex DE Silage without Manure 0 0 8232 1.33984
Sussex DE Silage with Manure 37931 85 27947, 22789 1.339828
Sussex DE Managed Hay 119984 515 88402 76367 1.339807
Sussex DE Specialty Crop High 0 0 697026 1.339806
Sussex DE Specialty Crop Low 712864 0 291540, 711432 1.339806
Sussex DE Double Cropped Land 2392581 145 988245 2230125 1.339805
Sussex DE Grain without Manure 0 0 13727253 1.339805
Sussex DE Grain with Manure 10563415 11347 7782891 6358676 1.339805
Sussex DE Other Hay 105497 2263 27502 114883 1.339805
Sussex DE Other Agronomic Crops 129282 0 52872 1038644 1.339805
Sussex DE Small Grains and Grains 541927 31 223840 502205 1.33980
Sussex DE Full Season Soybeans 259148 556 0 346651 1.339802
Sussex DE Pasture 9485 0 2473 53793 1.33979
Sussex DE Managed Pasture 5059 0 2089 27919 1.339762
Sussex DE Leguminous Hay 3854 0 0 5163 1.339647




Calvert,

MD

County Name State Load Source Acres

Calvert MD Leguminous Hay 121
Calvert MD Other Hay 1545
Calvert MD Pasture 1959

Organic Eligible Crop Need

BiosolidLbs Applied

Manurelbs Applied

FertilizerLbs Applied

Plant Available Lbs Applied/Crop Need

198 309 0 1.560606
58486 91198 0 1.559313
29387 45823 0 1.559295




Fairfax and Page, VA

Plant

Organic Available Lbs

Eligible Crop |BiosolidLbs |ManurelLbs |FertilizerLbs |Applied/Crop
County Name State Load Source Acres Need Applied Applied Applied Need
Fairfax VA Other Hay 7 240 240 0 632 0 2.633333
Fairfax VA Pasture 69 1041 1041 0 2737 0 2.629203
Fairfax VA Small Grains and Grains 1 95 95 0 204 0 2.147368
Fairfax VA Managed Pasture 8 555 555 0 1190 0 2.144144
Fairfax VA Managed Hay 2 323 323 0 691 0] 2.139319
Fairfax VA Specialty Crop Low 6 461 455 0 976 7 2.132321
Page VA Other Hay 8728 307954 307954 1321 397325 0 1.294499
Page VA Pasture 19087 286307 286307 1228 369395 0 1.294495
Page VA Small Grains and Grains 502 36958 36958 2 46656 0 1.26246
Page VA Managed Hay 2909 399113 399113 342 503518 0 1.262449
Page VA Managed Pasture 2121 146288 146288 6 184675 0 1.262448
Page VA Double Cropped Land 564 66776 66776 2 84298 0 1.26243
Page VA Grain with Manure 1929 313940 313940 202 396064 o) 1.262235
Page VA Silage with Manure 831 123793 123793 53 156177 0 1.262026
Page VA Other Agronomic Crops 1481 550 550 0 694 0 1.261818
Page VA Specialty Crop Low 197 16606 15792 0 19923 901 1.254005
Page VA Full Season Soybeans 578 3883 3883 2 4714 0 1.214525
Page VA Leguminous Hay 1942 6728 6728 29 8141 0 1.214328




How do we improve this functioning?

* A quick dive in Nutrient Management
* Implementation draws down overall applications
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Conclusions

* Takeaway:
* NM implementation leads to more realistic N applications

* Being in large excess (>20% Crop need) is rare
* 6 counties have crops in large excess

* The model operates differently when NM is put in place
* Without NM applications are much higher



Questions



Discussion

* Evidence suggests:
* Differences exist in runoff for organic vs inorganic sources
* Generally, farmers do not sacrifice yields

* Implications for replacement
* |Inorganic fertilizer runs off more easily

* Nutrient Management serves to mitigate application
* Likely to improve results if MT is combined with NM

* What initial reactions do people have?
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