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Nonpoint Source Pollution - Visual Description

Runoff from agricultural area draining into a river
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Adopting conservation practices reduce edge-of-field emissions
X no till, cover crops, apply less fertilizer, land retirement
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Abatement Actions: Reduced (no) Tillage
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Abatement Actions: Cover Crops

Cover crops: winter rye

Cover crops: winter rye, no tiII"_
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Land Retirement

Gamm a grass-big blue stem planting
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* Analyze the impact of the existence of a carbon offset market on
the efficiency of a water quality trading program for non-point
sources:

the water quality trading program is a local cap and trade
program (1.e., at the watershed or state level).

the carbon market is a wider market (i.e., nationwide) with no
specific cap requirements at farm level.

Goal
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A point-based trading program for non-point sources

= Assigneach abatement practice a point value, based on its effectivenessin
reducing edge-of-field emissions

Eachfarmerrequiredto hold points per acre to satisfythe target
requirement

Farmers can buy/sell point with each

Can have trading ratios, allow new practices once proven, etc.

fow el Mlomooin

orE, diEsertation.

A point-based trading program for non-point sources
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Assigning the Point Values

1. Linear approximation of the water quality production function:

AF{X} — Z d?iefdrﬁeid(.x.) e=NorP
field

8 1N as 2 )
frf{x:' = Z Afield practiceXfield practice
practice

Use simulation model to generate approximation via ols

2. BUT, could use expert opinion, or other methods

Assigning the Point Values
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« Simulate the outcomes of a point-based trading market

min XX ;c;jx;j + pbi}s; st X ¥/ ajjx;; +bi}si =X;bls

L] =
.'I.-!J.EJI_ .k . . ,

x;j {0,1} the abatement action  for field

a;; the number of points associated with the abatement action j
b point requirement

b; points held

s; area of field
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+ Simulate the outcomes of a point-based trading market for water
quality in the presence of a market for carbon offsets:

min EJE CijXij pbi}s; st.X{¥ia;x; +bi}si =X;bfs;

i [
H

p. is price of a carbon offset
gj(xi;) represents the amount of soil carbon sequestration associated with

abatement action j and field

« Compare the outcomes of the two trading settings.
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* Boone River Watershed

* Soil Carbon sequestration
simulated by EPIC

* Point-basedtrading
marketsforN and P

* Price of carbon $5, $15, e oy
$25 per eMtCO2 s

Ficom Chaget
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Boone River Watershed

~0.53 million acres

«tile drained, 90% corn
and soybeans

*some ofthe highest
nitrogen loads in lowa

*30 subbasins; 2,900 :
field units . L Weoser Gty

T sGE
Ficom Chaget
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Abatement Actions

Abaternent action Abaternent action descrip tion

Baseline Mo action required

No till (N T} Mo till, fio tnore than 30 % of crop residue is removed
Reduced Fertilizer (RF) Eeducing fertilizer applicationrate by 20 %4,

Cover Crops {(CC) E stablishiment of cover crops between crop rotations.
Land retivement (CEP)  Retirement ofland from production

NT,RF Iaotill and 20 % reduction in nitrogenapplication rate
NT.RF Mo till, fio tnore than 30 % of crop residue is removed
EF, CC Feduced fertilizer and establishment of cover crops.

NT.RF, CC Mo till,20 % reduction in nitrogen application rate and cowver crops
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Abatement A ction Point Values (kg/acre) Carbon Sequestration,
Nitrogen Phosphorus eMtCO2/acre

0 0 0.00
2.35 0.17 0.28
Cover Crops 2.42 0.11 0.25

No till, Cover Crops 4.26 0.16 0.79
Red.Feit 0.62 0 0.00
Red.Fert. No tall 2.98 0.17 0.22
Red.Fert, Cover Crops 2.95 0.11 (.19
Red.Fert No till, Cover Crops 4.79 0.17 0.72
Land retirement 7.32 0.29 0.52
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30% Phosphorus and Carbon Offsets

Carbon market

15

Carbon Sequestration

{eftCo2)

% Gains

Rl

Costsavings for farmers
to the trading program

Additional total
abatement costs

Slide 16

Page: 16




CREDITSTACKING.pptx

30% N Water quality and Carbon Offsets

Total Carbon
Sequestration

Cost savings for farmers
tothe trading program

Additional total
abatement costs

Mo carbon Market

50

135,833
(eMtCo2)

2,515,932
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Land use competition: water quality vs. carbon benefits :
30 % N abatement goal

Yo carbon market £18 eADCO2

iDoi=25% % Hysee * 2 Covelrops ®  RedFerd RFCC
subbasin area Mol . HICE * RFNT

Land use competition: water quality vs. carbon benefits : 30 % N abatement goal
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Land use competition: water quality vs. carbon benefits :
30% P abatement goal

Mo carbon market 512 eI

IDot=2%% * Dieine = CoveCrops *  Redfe = = CRP

Land use competition: water quality vs. carbon benefits : 30% P abatement goal
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Land use: the change in the distribution of the
abatement actions

The distribution of the abatement actions (% of total area)
62 05 66 mS0 =S5 =SI5 mS2S

53
8
12 8 II 8
432 241
1 1
ol ol d
o A
2 : o

26
0 P
10

el ‘._Fél
& o &
) .

N reductions, %

Thedistribution ofthe abatement actions 30% N abatement goal

Land use: the change in the distribution of the abatement actions
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Final Comments

* Atrelativelymodestcarbon prices, the total program costsbecome
negative, meaningthat farmers obtain extrarevenue by selling carbon
offsets

* While the program cost isreduced, sincemore expensive abatement

actions are adopted, the total cost of implementing the abatement actions
increases.

* Loads of appreciationtothe USDA ERS cooperative ¥ ﬂ # 't that made
this possible e
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