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1. INTRODUCTION & BACKGROUND

The carbon cycle is the exchange of carbon among the Earth and its soils, oceans and waterbodies, the
atmosphere, and living things. Agriculture uses the carbon cycle to produce plant matter, both above and below
ground. Agricultural activities can lead to increases or decreases of carbon dioxide (CO,) in the atmosphere. For
example, practices such as tillage, use of fossil fuel-based agrichemicals, and running fuel-burning agricultural
equipment can increase atmospheric CO,, while the growth of long-lasting plant material above and below the
soil surface can lead to decreases of atmospheric carbon, through “carbon sequestration” in plant material and
soil organic matter. Such increases in plant material and soil organic matter can have other benefits as well, such
as improved soil health and wildlife habitat and farm productivity. The implementation of land management
practices that reduce greenhouse gas (GHG) emissions and/or increase the amount of carbon sequestered in soils
and plant material is often referred to as “Carbon Farming.”
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This template is intended be a guide for the landowner and their technical specialist (RCD Staff, TSP, etc.) to utilize
in the collaborative process of inventorying the farm, including features such as orchards, waterways, soils, and
roadways, documenting conservation practices that are currently used, and helping the landowner to select
additional conservation practices to reduce GHG emissions and sequester additional carbon. The resulting plan is
intended to be a working document to guide and record the landowner’s decisions and progress. The plan will
help the landowner to identify locations where monitoring, including photo monitoring, should be conducted to
document conservation practices. These records can help the landowner evaluate how various conservation
practices work within the farm and, if needed, help demonstrate to others the steps that have been taken to
protect and improve natural resources and sequester carbon. Lastly, the plan will provide the landowner with an
easy to reference summary of conservation practices currently in use or planned for implementation.




The implementation phase of this plan is the most exciting part. The implementation of projects may be carried
out using one or more of the following funding options:

v
v
v
v
v

Personal Finances
Grant Programs
Mitigation Banks
Voluntary Markets
Cap and Trade Market

It is important to note that some of these options may require supplemental information related to baseline
inventories, assessments, monitoring and verification of practice implementation. For example, to participate in
the Cap and Trade Market, specific protocols may be required to document baseline soil conditions so that carbon
credits may be realized. This document is intended to be a first step in realizing on-farm carbon capture potential
and additional documentation may be necessary depending on the landowners funding goals.

The carbon plan contains:

v
v
v

an inventory and analysis of current resource conditions,

on-farm carbon sequestration and GHG mitigation potential,

and the landowners’ decisions regarding the implementation of a conservation system that will address
the identified resource concerns.

Purpose: Identify practices, currently in use or recommended for implementation, that reduce GHG emissions,
improve soil health, and sequester carbon.



2. ORCHARD PROPERTY INFORMATION

Property Location

Farm Name:

Farm Physical Address:

Mailing Address, or P.O. Box:

County:

City, State, Zip Code:

Operation Type:

Size (acres):

List all Assessor Parcel Numbers (APNs) or legal description (Township,
Range, Sections) for each parcel included in this plan:

What Water Board region(s)

is the farm in?
http://www.waterboards.ca.gov/wate
rboards_map.shtml

What watershed is the farm
in?

Owner

Name(s):

Mailing Address or P.O. Box:

O same as farm address

City, State and Zip Code:

Phone:

E-mail (optional):

Tenant/Manager (if not owner)

Name(s):

Mailing Address or P.O. Box:

O same as farm address

City, State and Zip Code:

Phone:

E-mail (optional):

Other Plans & Certifications

Check the box for the plans, certifications or other documents that exist for the farm:

O Conservation Easement

O CCOF Organic Certification

0 Bee-Friendly Farming
Certification

Other:

00 NRCS Conservation Plan

00 USDA Organic Certification

0O Fire Management Plan

O Sustainable Certified
(Sonoma
Winegrape Commission)



http://www.waterboards.ca.gov/waterboards_map.shtml
http://www.waterboards.ca.gov/waterboards_map.shtml

O Salmon Safe Certification O Certified Farmers Market grower | O Timber Harvest Plan o .Demeter. Certified
(Biodynamic)
O Fish Friendly Farming O GAP Certification O Erosion Control Plan 3" Party Food Safety
Farm Goals

Landowner farm goals can be divided into production, quality of life and natural resource goals. These goals
should reflect what the landowner is trying to accomplish on their property. These goals are used to identify
management strategies and practices for accomplishing the landowners’ goals as well as to help them identify
goals that might conflict with each other. Check any goal statements below which reflect the landowners’ plans
or reword them if needed.

My goal for this property is:

To help reach this goal I(we) already have:

In order to reach this goal | (we) will need:

This Carbon Farm Plan helps achieve my (our) overall goals by:

Important/relevant history of farm ownership and production practices:

Relevant cultural history of property:

Production/Business

pass on the farm to the next generation

reduce production costs

improve efficiency

reduce family/farm debt

expand farm enterprises

develop new enterprises

increase farm profitability

increase farm resilience to drought, flood and climate change

reduce operating costs

purchase or lease more farm property

participate in public outings/tours

have the farm serve as a model of sustainable practices

O|lololglolgolololoo gl o) .

improve fruit quality




increase marketing tools

other:

Quality of Life

reduce energy consumption in the farm operation

provide for our children's college education

provide financial or other support for community organizations

reduce household operating expenses

build an emergency fund

continue farming during retirement

produce food for our local community

build a retirement fund

O|lo|lolololo)ofof o

other:

Natural Resources & Water Quality

manage orchards to protect soil from erosion and increase production

manage other land uses to protect soil from erosion and increase production

manage property roads to reduce movement of sediment into streams and other water bodies

reduce erosion of streambanks and stabilize gullies

manage to increase tree cover and/or ground cover in riparian areas or along streams

reduce entry of sediment, nutrients and pesticides to streams or wetlands

develop/improve/expand onsite composting

reduce use of chemical inputs (pesticides, inorganic fertilizers)

reduce wildfire hazard

maintain or enhance oak woodland, native grass, or other plant communities

maintain or enhance wildlife or fisheries habitat or other aquatic resources

build habitat for beneficial insects including pollinators

reduce/manage invasive weeds

reduce tillage

incorporate livestock as orchard floor management

meet water quality regulations

reduce water use/increase water use efficiency

develop alternative water storage, water conservation strategies

improve water holding capacity of the soil

increase farm resilience to drought, flood and climate change

be part of the climate change solution through carbon farming

OO0l olglololgololo)lolologlolololoylolofoyo) o

other:




Identification of Ecological Sites

Implementation of conservation practices with the Carbon Farm framework is based upon the grouping
of land management activities by ecological site. An ecological site is determined by slope class, soil type,
and aspect, so that each farm can be described using just a few ecological sites, which commonly reoccur
on the farm landscape. Similar ecological sites can be expected to respond similarly to similar
management, and to support similar types of vegetation and ecosystem processes, including carbon
sequestration potential, assuming similar management history and similar management in the future.
Ecological site delineation helps identify those sites most likely to yield significant carbon benefits give
specific practices and those for which specific practices may not be particularly productive.

Farm Map Summary

Maps are an important part of a Carbon Farm Plan and will serve as an easy reference for the landowner
and technical specialist in identifying ecological sites, resource concerns and practice implementation
locations on the ranch. Maps should be prepared on a topographic map, an aerial photograph, or a Google
Earth image (minimum 1” = 1,000’ or 1:12,000 scales). More than one map may be used to display the
information needed to complete the plan. A more detailed map (scale of 1” = 500" or 1:6,000’) may be
needed to accurately depict stream channels, riparian corridors, or other small scale features. Each map
should have a legend and should clearly display the features that are identified in the plan (See example
map: map link inserted here).

The table below provides a summary of possible features included in a Carbon Farm Plan. Please indicate
which features are displayed on the Farm Plan map(s) by checking the boxes as indicated. Other features
not included here may also be identified during the planning process and should be added to this table
and the maps. Maps should be kept with the Carbon Farm Plan.

v Indicate Map
Name/#

Parcel Boundaries

Carbon Farm Plan Boundaries

Soil type(s) with interpretations*

Topography

Soil Organic Matter *

Vegetation Cover

Aspect (slope direction)
Land Use
Orchard identifiers

Sensitive plant and wildlife species (CNDDB) (if available)

Waterways: streams, creeks, rivers, ponds

Sensitive areas: swales, wetlands,

Water sources: Springs, wells, tanks, pipelines, reservoirs, pumps, filtration

Irrigation Type: drip, micro sprayer, solid set sprinklers, flood, dry farmed

Weather station or soil moisture sensor locations

Erosion features on land (i.e. gullies, rills, landslides, mudflows, rock falls, streambank erosion, channel
incision)
Existing/current Carbon Beneficial Practices




Potential/Planned Carbon Beneficial Practices

Photo-monitoring points (i.e. vegetation monitoring)

Other key farm features (eg, compost production site)

Equipment storage areas

Agrichemical mixing areas

Agrichemical storage areas

Maintenance and repair locations

Motor oil recycling

Fuel Storage

Photo-points for annual monitoring

Photo-points for management practice implementation and annual maintenance

Photo-points of points of discharge (drain tiles)

Photo-points to track “areas to watch”

*This can be mapped through the USDA’s Web Soil Survey at http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm



http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Carbon Farming for Orchards Template

HISTORICAL USE AND MANAGEMENT

Questions to discuss can include but are not limited to: What is known about the property prior to
current ownership? What have tillage practices been? What areas have been tilled and what was the
frequency? What is the current orchard floor/pest/harvest management strategy(ies)? What were
the historic nutrient management practices such as fertilizer application? What is the production
history of the property?




Carbon Farming for Orchards Template

3. ORCHARD MANAGEMENT AND ASSESSMENT

This section combines overall orchard management with ecological site potentials and
limitations to manage for optimum carbon capture and greenhouse gas emission reduction
within site-specific management constraints. Practices that reduce tillage, address soil erosion,
reduce area of bare soil, improve cover crop management, establish plantings such as
hedgerows or buffer strips, and revegetate riparian or wetland areas will tend to result in more
carbon sequestered in both vegetation and soils. Practices that reduce passes by tractors or
other mechanized equipment, reduce usage of imported inputs such as fertilizers and
pesticides, and reduce packaging, transport distances for processing or marketing will decrease
fuel consumption and reduce greenhouse gas emissions.

Orchard Management

1. What is the overall apparent condition of the orchards on the property?

2. Is cover cropping currently used? Describe cover crop and its management.

3. Describe orchard floor management and your activities (pruning, cover crops, weeds, erosion
control).

10




Carbon Farming for Orchards Template

4, Has the current management strategy been effective in controlling
weeds/gophers/nematodes/etc? Clarify in which areas problems still exist, if any.

5. What fruit pests do you have? What is your fruit pest management strategy?

6. Is fallen fruit harvested? If so, describe how current tillage/cover crop practices relate to
harvest of fallen fruit.

7. Is grazing used for weed/cover crop management? If so, describe.

8. Are prunings or other on-farm organic waste materials burned, chipped or disposed of on or off
site? Are prunings, leaf litter, unsold fruit, or production waste composted onsite? Offsite?
How is the compost utilized? If not currently composting, is there potential to initiate on-farm
composting?

11



Carbon Farming for Orchards Template

9. Describe pruning frequency. Are trees actively managed to maximize tree health and/or
productivity?

10. Are aging/unproductive trees being replaced? At what rate annually?

11. If a new orchard is being planted, what opportunities exist to apply carbon
farming/sustainable principles (contour planting, water-efficient irrigation, etc)?

12. Describe fuel use required for tilling, harvest, or other orchard management practices. Are

there opportunities to reduce fuel use?

12



Carbon Farming for Orchards Template

13. Are honeybees brought onto the orchard during bloom? Where are they sourced?

13. Describe how fruit is harvested, processed, packaged and marketed. Do opportunities exist to
reduce transport, refrigeration, or processing energy and water use?

Opportunities for improved carbon sequestration and carbon emission reduction in orchard
management

13



Carbon Farming for Orchards Template

14



Carbon Farming for Orchards Template

Water Resources and Management

Water Management

1. Is the orchard irrigated? Is frost protection used or needed? How is the water infrastructure
managed on the orchard? What are the water sources (groundwater, developed springs, riparian, etc).

Do opportunities exist to replace ground water or riparian water uses with stored winter surface water?

2. Is waste water/graywater/tertiary treated available for irrigation purposes?
3. Which orchards if any, are being irrigated with waste water?
4, Does the irrigation require pumping? Are there opportunities to replace pump fuel use with

solar power?

15



Carbon Farming for Orchards Template

5. If you use drip irrigation, how is it maintained? Do you have issues with drip irrigation
maintenance?

6. Identify and discuss opportunities for improved water efficiency, water conservation, and
groundwater recharge/stormwater attenuation on site.

7. Identify and discuss drainage systems on property.

Opportunities for improved water management:

16



Carbon Farming for Orchards Template

17



Carbon Farming for Orchards Template

Soil Health
1. Summary results of the soil health assessment by using NRCS’s Soil Health Field Assessment
Worksheet

(https://efotg.sc.egov.usda.gov/references/public/CA/Soil Health Field Assessment Workshee
t_03-2015.pdf) for soil health indicators such as evidence of compaction, soil structure, surface
crust, residue cover, roots and pores, earthworms, biological activity, smell and aggregate
stability. Identify areas, if any, with opportunities for improved soil health.

2. Which areas historically and currently have received applications of manure, compost, mulch, or
organic or non-organic fertilizer, and at what rates?

3. Are there areas with low organic matter soils (<5%) that would benefit from compost
application or other soil organic matter enhancing practices? Refer to landowner’s soil sample
results or Soil Organic Matter map on Web Soil Survey.

4, Which of these areas are accessible and conducive for compost application?

5. Are soil fumigants used for pest control? Describe usage.

18
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Carbon Farming for Orchards Template

6.

Identify areas of sheet, rill, gully, or streambank erosion, if any, on the farm map.

7.

Identify and discuss and opportunities for improved soil water holding capacity on site.

Opportunities for improvement of soil health:

19



Carbon Farming for Orchards Template

20



Carbon Farming for Orchards Template

Planting Opportunities

1. Identify and discuss opportunities for hedgerow, windbreak or shelterbelt planting; locate these
on the map. Does irrigation potential exist to facilitate establishment?

2. Identify and discuss opportunities for riparian restoration or enhancement; locate these on the
map. Does irrigation exist to facilitate establishment?

3. Identify and discuss opportunities for wetland and/or vernal pool restoration or enhancement;

locate these on the map. Does irrigation exist to facilitate establishment?

Based on answers above and Table 1, discuss any other opportunities for carbon sequestration and GHG
reduction. Use the Potential Carbon Beneficial Practices table included in Section 9: Appendix for
reference.

21



Carbon Farming for Orchards Template
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Carbon Farming for Orchards Template

4. EXISTING CARBON BENEFICIAL PRACTICES

[BRIEF DISCUSSION OF EXISTING PRACTICES THAT CAN BE QUANTIFIED]

Table 2: Estimated Annual Carbon Sequestration and Greenhouse Gas Emission Reductions [date] to [date]

Conservation Practice Description (List Size Carbon Nitrous Oxide Methane (CHs) Quantification Implementation Notes
(applicable NRCS Location ID on Map) (specify Dioxide (N:0) Method*
Practice Standard #) dimensions) (CO)
Hedgerow HR #1 Field 5 50’ x 500’ 100 10 0 COMET- 10’ hedgerow width used
Planner to derive acres for COMET-

Planner input.....species
list, see appendix....

Totals

* USDA GHG model, COMET-Farm (NRCS recommended), COMET-Planner, or similar tool

23



Carbon Farming for Orchards Template

5. RECOMMENDED/PLANNED CARBON BENEFICIAL PRACTICES, YEARS 1-3

[BRIEF DISCUSSION OF EACH PROPOSED OR RECOMMENDED PRACTICE. A SEPARATE MAP WILL ILLUSTRATE WHERE THESE PRACTICES ARE

PROPOSED. 1 MgCO0;e = 2,397 passenger car miles. To compare results with EPA GHG Equivalencies Calculator visit

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Table 3: Estimated Annual Carbon Sequestration and Greenhouse Gas Emission Reductions Associated with Implementation of Suggested
Conservation Practices

Conservation Practice Description (List Size Carbon Nitrous Oxide (N20) Methane Quantification Method* Landowner Prioritization
(applicable NRCS Location ID on (specify Dioxide (CHa) (H, M, L or timeframe for
Practice Standard #) Map) dimensions) (CO;) implementation)
(units)
Riparian Field 7 Y% milex75 | 100 COMET-Planner
Restoration feet Lewis et al 2015
recommended for
Sonoma
Totals

* USDA GHG model, COMET-Farm (NRCS recommended), COMET-Planner, or similar tool

24



https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Carbon Farming for Orchards Template

6. TRACKING IMPLEMENTATION OF YOUR CARBON FARM PLAN

Background: Use this table to track implementation of the actions that you identified in the
previous sections. You can also use this table to list additional conservation practices not
identified in previous chapters that are part of your management goals for the property. You
may make additional copies of this page as needed to adequately document all practices that
are planned or have already been implemented.

Practice
ID
(location
shown
on Map)

Applicable
NRCS
Practice
Standard

Date
(Implemented
and/or
Maintained)

CO; equivalent
Reduction/Sequestration
Potential

(calculated using COMET-
Farm, COMET Planner, Lewis
et al. 2015, etc.)

Details/Notes
(include
reference to
photos)

Potential/Actual
Funding Source

25




Carbon Farming for Orchards Template

7. MONITORING & RECORD KEEPING

Note any other types of monitoring that are currently being conducted that will assist in monitoring for recommended practices [i.e. organic cert.

monitoring for forage production, conservation easement annual monitoring (SLT, Open Space, etc.)]

Soil Carbon Monitoring

Purpose: To document your monitoring of soil carbon/agroforestry practices and track changes over time

Date . .
i i Soil Organic
Label on Map Sample Photo Soil Organic § NPK pH Notes
Taken? | Carbon Content Matter (SOM)

Taken YorN (data from lab)

(m/d/y)
HR #1 Soil 2/8/2016 Y 0.36 mg/kg

% SOC

Name of laboratory used to process samples: (Describe or Cite Sampling and Lab Methodology used)

*Other types of monitoring may include vegetation monitoring, vegetation carbon monitoring and photo monitoring

26




Carbon Farming for Orchards Template

Record Keeping
Attach the property’s record keeping documents in this section as necessary.

27



Carbon Farming for Orchards Template

8. REFERENCES

COMET-Planner http://www.comet-planner.com/

COMET-Farm http://cometfarm.nrel.colostate.edu/

EPA GHG Calculator https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

NRCS, Sampling Soil for Carbon to Support Carbon Farming Plans, April 2016 [Attach to plan or
add electronic link]

NRCS, Guidelines for Soil Quality Assessment in Conservation Planning, January 2001.
http://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/nrcs142p2 051259.pdf

USDA’s Web Soil Survey http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

28
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Carbon Farming for Orchards Template

9. APPENDICES

Potential Carbon Farm Practices Table

Conservation Activity

NRCS Practice
Title

Current
or Recommended

Location/
Notes

Co- Benefits

Establish and maintain
permanent vegetative
cover

Conservation
Cover (327)°

Orchard Floor
Management/tillage/cov
er cropping

Conventional
Tillage to No Till
(329)%%;

Conventional
Tillage to
Reduced Till
(345)%;

Conservation
Crop Rotation

(328)%;

Cover Crops

(340);

Mulching

(484)<P
Regulate (audit) water Irrigation Water Supporting practice,
(fresh or wastewater) Management unless tied to
distribution to avoid (449); or decreased energy use
over-watering/over- Nutrient
fertilizing Management

(590)
Management of grazing | Prescribed

animals for cover crop

Grazing (528)%

management

Conduct soil analysis for | Nutrient Supporting practice

organic matter nutrient Management unless tied to liming or

and organic matter (590)<° compost additions

status

Compost onsite Compost Supporting practice
Management/Fa unless tied to waste
cility (370) diversion from

disposal/burning

29




Carbon Farming for Orchards Template

Compost application Compost
Application
(484/590);

Plant and/or renovate Hedgerow

hedgerows, windbreaks
or shelterbelts on the
property

Planting (422)%;
Windbreak/Shelt
erbelt
Establishment/R
enovation
(380);
Herbaceous
Wind Barriers
(603);

Alley Cropping
(311)%; or

Multistory
Cropping (379)
Manage/enhance Wetland
wetland areas for Restoration
permanent vegetation (657); or
cover Wetland
Enhancement
(659)
Assess Natural Complete
Waterways, Ditches, and | LandSmart®
Spillways Waterways
Chapter
Stabilize gullies, restore Critical Area
degraded areas Planting
(342/380/391)
Enhance or establish Riparian Forest
native riparian Buffer (391)%%;
vegetation Riparian
Herbaceous
Cover (390);
Tree/Shrub

Establishment
(612)%;

Riparian Forest
Buffer
Establishment
(391) % or

30




Carbon Farming for Orchards Template

Riparian

Restoration- L%
etal 2015

Plant/maintain a

runoff

vegetated buffer to filter

Filter strip (393)
Vegetative
Barriers (601)%

Plant strips of
permanent herbaceous
vegetation cover to
reduce erosion on hill
slopes

Contour Buffer
Strips (332)<°

Plant/maintain a Field Border

vegetated buffer along (386)°

the field perimeter

Plant a vegetated Grassed

waterway Waterway
(412)<°

Improve Fuel Efficiency Combustion

of Farm Equipment System
Improvement
(372)<°

Other:

. GHG emissions for this practice are quantifiable on COMET-Planner

Maps

Map 1: Orchard Property Soils & Slope Map

Map 2: Ecological Site Delineation

Map 3: Current and Planned Conservation Practices

31




Carbon Farming for Orchards Template

Quantification Supporting Documentation

Attach quantification supporting documentation as necessary.

10. ADDITIONAL RESOURCES FOR LANDOWNER

Reference to NRCS or other Soil Sampling Protocol used and lab method used to derive Total
Soil Organic Carbon.
Soil Lab Reports, if any.

32
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