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Compost Results: Carbon

Organic matter amendments increased soil carbon by 50 MT C
ha! in the top meter of sail

1200 -

Change in carbon (g C/m?)

(Ryals et al, 2015. Ecological Applications, 25(2): 531-545.)



Projected Atmospheric CO, (ppmv)

We can meet our GHG reduction goals by investing in soils and
working lands as major sinks for atmospheric carbon.

IPCC SPM 2.4 p. 16 (2014): "A large fraction of anthropogenic
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Compost Results - Moisture

Compost increased soil moisture. ...
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Compost Results — Forage

Plant production (aka forage) has increased everv vear following a one
time compost application

I control compost
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Pasture production increased 50-70%.




Mmmmmm, good!




WHAT IS CARBON FARMING?

A process designed to maximize agriculture’s potential for
moving excess GHGs from the atmosphere into soil and
vegetation.

20-30 Carbon farm practices are designed to:
increase water infiltration / water holding capacity
soil organic matter / productivity
promote long-term carbon storage / build climate resiliency
And OTHER BENEFITS....
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20 USDA Natural Resources Conservation Service

Approved Practices

Forests, Trees & Shrubs Streams & Wetlands
Tree/Shrub Establishment Riparian Restoration
Silvopasture Establishment on Grazed Grasslands Riparian Herbaceous Cover
Windbreak/Shelterbelt Establishment Riparian Forest Buffer
Hedgerow Planting Critical area Planting

Wetland Restoration
Grasslands, Pastures & Rangelands Filter Strip / Grassed Waterway
Range Planting
Restoring Degraded Rangeland w/ Compost Ranch Facility & Operations
Prescribed Grazing Anaerobic Digester
Forage Biomass Planting Combustion System Improvement (for Farm
Conservation Cover Equipment)
Improved Nutrient Management
No Till

Field Border
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| Grasslands, Pastures & Rangelands
~ Range Planting

! No Till or Reduced Tillage

Restoring Degraded Rangeland w/ Compost
Improved Nutrient Management
Prescribed Grazing

Forage Biomass Planting

Conservation Cover

Field Border




o e T Tree/Shrub Establishment

i  Silvopasture Establishment on Grazed Grasslands
Windbreak/Shelterbelt Establishment
Hedgerow Planting




Wetland Restoration
Filter Strip / Grassed Waterway




Methane Digester
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Marin Carbon Project
DRAFT
Carbon Farm Plan
CORDA RANCH

MARIN RESOURCE

CONSERVATION DISTRICT

Legend

Parcel Bounda
Corda Ranch: 856 acres

Ranch Infrastructure
Fencing, Existing
©  Water Developments, Existing
Completed Practices
v';_"Z/; Compost Application/ Mulching
Planned Practices
© Silvopasture: 6 acres
Field/Riparian Forest Buffer: 20 acres
‘ Stream Crossing Repairs: 4
e Stream Restoration and/or Planting: 6.7 miles
Riparian Buffer Planting: 34 acres

«h=he Hedgerow/Windbreak: 7205 linear ft

=== Fencing/Access Control: 6500 linear ft/ 1.2 miles
Water Development
Pipeline: 1730 linear ft
O Troughs: 4

Proposed Conservation Practices (NRCS Practice #)

1. Compost Application/ Mulching (484) (initiated, fall 2013)
2. Critical Area Planting/Riparian Herbaceous Cover (342/390)
3. Fencing/Access Control (382/472)

4. Field Border (386)

5. Range Management Plan/ Prescribed Grazing (110/528)
6. Hedgerow Planting/ Windbreak/Shelterbelt (422/380/601)
7. Livestock Pipeline/ Water Facility (516/614)

8. Nutrient Management (580)

9. Pasture Planting (512)

10. Range Planting (550)

11. Riparian Forest Buffer (391)

12 Silvopasture: Establish Trees & Native Grasses (381/612)
13 .Structure for Water Control (587)

14, Wetland Restoration (657)

Author Lynette K Niebrugge Date Saved: 520/2014 4:26:28 PM







Marin Carbon Project - Carbon Farm Plan
STEMPLE CREEK RANCH

Compost Application: Completed 2 Legend

40 acres Compost Applied 58 ﬁ hlg CO2el ycrel year I
(Ryals and Silver 2013 Local Dt G Fropeny Boundary
Ranch Infrastructure
Fencing
Permanant
Electnc
PerennialStream
Riparian Forest Buffer: Cm‘npietud 2015
t

179 Troes and Compost Demonstration Site

Compost Application” 40 acres, 2013
Carbon Farm Practices, Grazdng Managmeant
Compos!l Application, 200 acres
Mutrient Manag t, 300 acres
Pasture Planting, acres
Range/Prescribed Grazing, 300 acres
Windbreak: r | " Agroforesty Systems
400 linear fest : i : ' Windbreak Planting; 18,000 linear feet

Plannad 2017 mimimi Low and Medium

Medium

Compost Application: Completed 2644 . . | smmim fedium (double)
50 acres Compost Applied q CO2elapre/year : : = : ;
{Ryals and Silver 2013 Local D¥ta3 J ! T R I T
i . | wsminm Low, Medium and Tall
Trese & Shiul B ghmenl, 18 acres

Critical Area Planting: Completed 2015 - - = 7 E ) Silvopasture, 21 ac
Willg Riparian Forest Buffer, 25 acres
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Calculations

3ta-p4 Enter the acreage associated with each conservation practice you selected

Approximate Carbon Sequestration and Greenhouse Gas Emission Reductions’

(tonnes CO; equivalent per year)

Carbon Dioxide
NRCS Conservation Practices
(Click Practice Name for Documentation)
Residue and Tillage Management - Mo-Till [CPS 328) -
Intensive Till to Mo Till or Strip Till on Mon-lmigated 13
Cropland
[ delete ]
Mutrient Management (CPS 530) - Replace Synthetic N
Fertilizer with Compost (CH ratio 10) on Managed 12
Irrigated Pasture
[ delete ]
Riparian Forest Buffer (CPS 391) - Replace a Strip of
Cropland Mear Watercourses or Water Bodies with 3
‘Woody Plants
[ delete ]
Riparian Forest Buffer (CPS 291) - Replace a Strip of
Grassland Mear Watercourses or Water Bodies with 0
‘Woody Plants
[ delete ]
Total 28.00

"Megative values indicate & loss of carbon or increased emissions of greenhouse gases
2alues were not estimated due to limited data on reductions of oreenhouse gas emissions from this practice

Total COg-
Nitrous Oxide Methane Equivalent
05 8] 14
2 0 14
0.1 NE? 3
0 a 0]
2.60 0.00 30.60

Download and Print COMET-Planner Resulis




Approximate Carbon
c tion Practi Sequestration and Greenhouse
Year onslervr fon tr:c ce Acres Gas Emission Reductions Calculation References
mpiemente (MTCO,, e per acre per year)
Annual | 20 Year | 40 Year
2013 Compost 39 59.6 1192 2384
2014 Compost 50 74.5 1490 2980 Ryals and Silver 2013, Delonge et
al, 2014; Ryals et al 2015.
2015 Compost 65 96.58 1931.6 |3863.2
2015 Riparian Forest Buffer 1.5 5.8 116 232
. COMET -Planner
2015 Rlpqr.lqn Forest Buffer (Redwood 0.76 308 61.6 123.2
Planting)
2015 Critical Area Planting (willows 0.5 0.5 10 20
around pond)
2017/18 |Windbreak 0 0 0 0 COMET -Planner
2014 Prescribed Grazing 300 54 1080 2160
2013 Range /Pasture Planting 200 68 1360 2720
—
TOTAL 657 (362 7,241 14,482
S ——

Mg= 1 Megagram or 1 Metric Tonne




CO.,e Sequestration — 657 acres

e= 7 GRG emi

e 76.5 passenger cars driven in one year OR

* GHG emissions from 867,589 miles driven by an average
passenger car



Cost for 1 Ranch

Total Costs Total Returns
WH For
USDA NRCS Practices Size | Size Unit  Cost USDA COze SOM (AF/;:O B:nqegfiei
Funding | (Mg/20 yrs) (Mg/20 yrs)
yrs) ($)
999 - Compost Application 3,808 Cubic Yd $91,392 $0 31,826 17,344 159
382 - Fence Feet $0 $0
380 - Windbreak Establishment 40,040 Feet $16,384 $8,192 404 98 1
391 - Riparian Forest Buffer 32  Acre $45,882 $34,412 7,353 1,048
342 - Critical Area Planting 32  Acre $24,488 $12,244
390 - Riparian Herbaceous Cover 32  Acre $69,418 $56,099
528 - Prescribed Grazing 4,411  Acre $16,946 $8,473 15,800 8,610 79  $26,667
516 - Livestock Pipeline Foot $0 $0
614 - Watering Facility Gallon $0 $0
345 - Reduced Till 537  Acre $19,364 $9,682 2,080 1,134 10
381 - Silvopasture 134 Acre $62,209 $46,657 1,880 270 2
Total Plan Costs and Returns $346,083 $175,759 59,343 28,504 251 $26,667
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GHG sequestration/reduction for 9 Marin County Ranches

_ A""""j 20 Year o  The voluntary Marin CAP
Practice Acres MTCO, MTCO e . .
Improved Nutrient Management 1,433 99 1,972 gOGI fOI‘ emission
Filter Strip / Grassed Waterway 2 14 282 reduction th I'OUgh methane
Tree /Shrub Establishment 151 131 2,624 capiure iech nologies on
Silvopasture Establishment on Grazed Grasslands 384 265 5,308 . . . .
Windbreak /Shelterbelt Establishment 33 62 1,240 dairies is estimated at
Hedgerow Planting 4 16 311 4,638 (MTco2e).
Range Planting 1,218 340 6,810
Restoring Degraded Rangeland w/ Compost 1,929 1,170 40,886
Prescribed Grazing 3,135 567 14,370
Riparian Restoration 40 207 4,140
Riparian Herbaceous Cover 76 117 2,155
Riparian Forest Buffer 147 185 6,191
Critical area Planting 58 57 1,131
Conservation Cover 1 1 20
Forage Biomass Planting 351 128 2,554
Wetland Restoration 9 10 57
Anaerobic Digester 2 1,645 32,900
Field Border 10 12 240
No Till 70 25 490
9,054 5,049 123,679




20-year Averages of MTCO,e Sequestered Per Practice
for 9 Marin County Ranches

B |[mproved Nutrient Management (590)
B Combustion Sys. Improv. (for Farm Equipment
40,000 ys. Improv. ( quipment)
 Filter Strip / Grassed Waterway
B Tree/Shrub Establishment
35,000
| B Silvopasture Establishment on Grazed Grasslands |
® Windbreak/Shelterbelt Establishment (380)
ey ® Hedgerow Planting
I H Range Planting I
25,000 I B Restoring Degraded Rangeland w/ Compost I
| = Prescribed Grazing |
20,000 | M Riparian Restorqﬁonl
= Riparian Herbaceous Cover
15,000 | Riparian Forest Buffer |
B Critical area Planting
i Conservation Cover
10,000
" Forage Biomass Planting
= Wetland Restoration
5,000
| anaerobic Digester |
Field Border
o .

" Notill
GHG Reduction/Sequestration Practice



Potential MTCO e Sequestered at 20 year benchmark for 9
Marin County Ranches — 123,679 MTCO e
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Statewide

Santa Barbara RCD etc & Rangelands
Gold Ridge RCD & Orchards

Sonoma & Napa RCDs & Vineyards
Mendocino RCD & Forestry

San Mateo RCD & Biochar

California Resource Conservation Districts
and
Partner Organizations Pursuing the
Development of Carbon Farming Programs




We are working
with Marin Carbon
Project to fight
climate ch‘aqg_g_
and enhance

ecosystems
through carbon
farming, ice.
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Work to be done

Complete 6 more carbon farm plans
Complete implementation at 3 demo sites
Work on cost estimates / cost-benefit calculations —

(Restoration of 3.2 miles of stream to sequester 84,160 (Marin CAP goal) will cost approx.
$1.6M.)

Provide annual carbon farm plan updates
Assist all ranches with implementation

e Help them apply to State’s Healthy Soils and
Alternative Manure Management Program $$



Marin CAP

e Agricultural emissions (110,000 MTCO,e) =

approximately 5% of countywide 2010 emissions (2.3
million MTCO,e).

e |f compost were applied to 5% of Marin’s rangelands
(8,027 of 160,550 acres) an average annual GHG
reduction of 23,000 MTCO,e would be achieved.

e (equivalent to 74% of local emissions reductions in
the CAP).



Marin CAP

e Expanding the Marin CAP to include terrestrial
sequestration is critical for a comprehensive plan that
will make significant, beneficial and lasting
contributions to Marin CAP goals.



Carbon Cycle Institute

Marin Agricultural
Commissioner

Marin Agricultural Land Trust

Marin Resource Conservation
District

Nicasio Native Grass Ranch
and many morel

UC Cooperative Extension —
Novato

UC Berkeley

USDA Natural Resources
Conservation Service
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