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Understanding the Role that Farms and
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Farmers Play in the Water and Climate

Conversation in Vermont
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Northeast Annual Precip.: +4.15”/century
(1895-2013)
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Why Vermont Crops Fail (2001-10)

Since 1988, Crop Ins. provided
$213 Bil. of Protection and Paid $15 Million
in Loss Payments to VT Farmers

Cold Wet, 1%
Wind 19— ___All Other, 2%
Frost, 2%
Drought, 7%

Excess

Hail, 26%
'/ Moisture, 60%

(USDA RMA, 2012)




Trend in 1-day Very Heavy Precipitation
(1958-2010)

NOAA/NCDC
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‘In general, erosion increases at a rate
1.7 times annual rainfall increases’

(Nearing et al., 2004)
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Flooding and Downstream Impacts

Photo: Vern Grubinger, UVM/



AN T | Sediment input to the Hudson River due
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2018
Field Crop
BMP
Conservation
Practices

Jeff Carter
Middlebury, VT




Reduced Tillage
No-Till Planting




Field Practice BMPs

Improve Soil Health
&

Reduce Nutrient
Losses

Reduced Tillage
No-Till Planting




Field Practice BMPs

Improve Soil Health
&

Reduce Nutrient
Losses

Reduced Tillage
No-Till Planting
Cover Crops
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cKenzie Brook Watershe
25 125 0 2.5 Miles
I T T

. NRCS - National Water Quality Initiative
i & UVM Extension

South Lake A
2018 Field Practices Survey

- Goal 63% P reduction / year

McKenzie Brook Watershed

- 76% in Agriculture
-26 Farms

- 962 Fields

- 14,542 Crop acres

East Creek Watershed

- 46% in Agriculture
-24 Farms

- 558 Fields

- 7,414 acres




McKenzie Brook & East Creek Watersheds — 50 Farms

21,893 acres Cropland

2018 BMPS
4,838 acres Corn

Manure Inject

Cover Crops

Reduced-Till

No-Till

Conservation-Till

Total Corn Acres

m Hay = Corn = Pasture m Other 0% 20%  40% 80%

60%




CVFC - Board of Directors - 13 Farms

19,627 acres Cropland

34%

Corn

Corn

m Hay

2018 BMPs
4,349 acres Corn

Manure Inject 38%

Reduced-Till 21%

Conservation Till

Total Corn Acres

66%

66%

100%

0% 200 40%  60%

80% 100%

i

THE UNIVERSITY OF VERMONT

EXTENSION




CVFC Director Farms — 19,529 acres
Field BMP Implementation for P Reduction

% of BMP Acres supported by NRCS / VT / Farmers

100%
80%
60%
40%
20%

0%

Conservation Tillage - Cover Cropping - Manure Injection -
$219,915 / 4,478 ac $920,524 / 4,820 ac $242,417 / 3,096 ac

B NRCS BVT ™ Farmers




Farmer Adoption of Field BMP Practices

100
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40

20

2018 - % Adoption Rate for Conservation BMP Implementation

16

22

% Corn

B Vermont

66
50
30 I
Conservation Tillage

M Priority Watershed

66
47
38
30
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2
—

Cover Crop Manure

B Farmer CVFC Directors




Whatis it Worth? CVFC Directors - 13 Farms

P
BMP Cost* | Reduction

Soil Carbon | Energy Use

Ib/yr Increase Reduction

Conservation

il 4,478  $219,915 7,137 - . )
Winter Cover 4,820  $920,524 5,750 - . .
Crop

Manure 3,096  $242,417 331 - . _
Injection

Total $1.38 M @ ? ? ?

Ecosystem Services )

* BMP Cost from NRCS BMP Scenario Tool for TMDL reduction planning




Climate
Adaptation

Mitigation
Opportunities

Water Quality
Improvement
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How does agriculture impact climate change?

Burning of
residue
0%

Rice cultivation
1%

U.S. agricultural greenhouse gas sources (Adapted from Archibeque et al., 2012)




Reduced erosion of carbon
Reduced gaseous loss of carbon




Initial or pre-intensive

cultivation level Intensification of

Agroecosystems
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(Blanco-Canqui et al., 2015)







.7 Based on most recent estimates, cover crops

¢ ‘on Vermont cornfields could sequester:

g
U

L
1\\"‘ Medium 44,800 9,600 $688,000
W High 240,000 51,200 $3,700,000

*Sequestration estimates from Tellatin and Myers, 2018
**Carbon pricing as of 1/22/19 from CA (calcarbondash.org); $15.35/t COz2 eq.
***Does not include value of other ecosystem services
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Perennial Forage

1 « 338,000 acres, not including pasture
Carbon sequestration, wildlife habitat, and
pollination services

Ecosystem services of $33.90 per acre per year (the
Trust for Public Land, 2018)

11.46 millio
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First-Ever Rice Farming Carbon Credits Sold to
Microsoft

JUNE 14, 2017 01:56 PM

Save the climate, pay a farmer

By Nathanael Johnson

m

ENERGY & ENVIRONMENT SPECIAL REPORT: FOOD FOR TOMORROW ke speed toward
i

A Boon for Soil, and for the Environment

By BETH GARDINER MAY 17, 2016







2 Years Corn

4 Years Hay
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g 1 cy increase in organic
+1.3% with improved o O matter can result in up to

razina manaagement gallons of available soil
¢ . ¢ $80 20'000 water per acre*

*USDA-NRCS




RANKINGS BY USE OF CONSERVATION PRACTICES

rRank:1 I . S0
WA
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https://www.ucsusa.org/food-agriculture/food-system-scorecard#.XEqaJs17k2w



Southern Seaboard
Mississippi Portal
Northem Crescent
Northemn Great Plains
Prairie Gateway

U.S. average

Eastern Uplands
Fruitful Rim
Heartland

Basin and Range

— US Average 2%

Cover Crop

] | i

2 3 4
Percent of cropland acres

Source: USDA, Economic Research Service and National Agricultural Statistics Service, 2010-11
Agncultural Resource Management Survey




Vermont S

oil Health Database

Healthy soils have high water holding capacity

4.5

3.5

2.5

1.5

0.5

- 10/ increase in organic
O matter can result in up to
20.000 gallons of available soil
’

water per acre*

*USDA-NRCS

mvT

Organic Matter
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LAKE VERMONT

TICUT VALLEY LAKE
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Winter 2018
Joseph Amsili






Technology to Measure and Monitor

[ -










Trends in Extreme Precipitation

Increase in the number of 2” rainfalls per year from 1958 to 2011
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UNIVERSITY OF
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CULTIVATING HEALTHY COMMUNITIES
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ECOSYSTEM SERVICES

Provisioning * Food and forage

FOOD * Increased soil-water-holding-
FRESH WATER

WOOD AND FIBER capacity .

FUEL * Water-purification

’  Groundwater recharge

* Increased stream-baseflow

Supporting Regulating | * Increased soil-carbon
NUTRIENT CYCLING CLIMATE REGULATION * Reduced:

SOIL FORMATION FLOOD/REQULATION * Flooding
PRIMARY PRODUCTION SLEEAHEE AP0

WATER PURIFICATION : * Drought. .
 Eutrophication and

water-pollution
Cultural * Infrastructure damage

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY




TABLE A1. ESTIMATED ANNUAL PER-ACRE VALUE
OF NATURAL GOODS AND SERVICES BY LAND COVER TYPE

Land cover type* . Natural goods and services - Annual value per
5 ' acre (20189%)

Deciduous Forest . Air pollution removal, carbon sequestration, carbon : $180.00
. storage, erosion control/water quality '

Mixed Forest . Air pollution removal, carbon sequestration, carbon $174.00
:  storage, erosion control/water quality :

Carbon sequestration, habitat/biodiversity, livestock/
livestock products, and pollination services

Evergreen Fores ——Apelutionremaoual carhan s e ; $168.00
. storage, erosion control/water quality '

Cultivated Crops Food production, pollination services $63.10

woody Wheighdf OOOmA@itesarHay & Pasturef- 590.00

Shrub/Scr

amplime nﬁsofﬂm ivestock Ind ustry

Wetland
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Trust for Public Land, 2018




Farmers have met changing
‘market-demand through history
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COSYSTEM SERVPCES K3
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