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County of Marin:       October 6, 2014 
 
Following are Sustainable Marin’s comments on the County’s Draft Climate Plan 
Update 2014.  Thank you for the opportunity to suggest improvements in the Plan 
from the sustainability perspective:  We must do more, faster, all hands on deck 
as a community, commensurate with the scale of the challenges the Plan is 
designed to address. 
 
/s/ 
Edward A. Mainland, Secretary, Sustainable Marin 
 
- - - - - - - - - - - - - - - - - - - - - - - 
 
1.  Introduction, page 1, para. 1:   The Plan says climate change poses a 
“considerable threat” to the environment and human health and society. 
Scientists say the threat is in fact worse than “considerable”, so the Plan should 
reflect current scientific views of the threat.  Also, the Plan’s first paragraph 
should note “urgency of action” and “scale of the crisis”, emphasizing the threat’s 
existential seriousness.  
 
2.  Introduction, page 1, para. 4:  California’s Executive Order S-3-05 (2006) 
gives legal force to 80% GHG reductions below 1990 by 2050.  Recent scientific 
findings make clear S-3-05’s reduction trajectory falls well short of what climate 
stabilization requires, and faster progress is imperative in California, e.g. 80% 
GHG reduction by 2030 in the electrical sector, 50% GHG reduction by 2030 in 
the transportation sector.  (An internal analysis by Sierra Club California 
concludes this is realistic and possible using today’s technologies.)  The County’s 
Plan should get on this faster trajectory. 
 
There is widespread lack of attention even to Executive Order S-3-05 in the 
ranks of municipal officialdom.  Officials are generally doing better with near-term 
targets but are making decisions that compromise the longer goals.  For 
example, Sierra Club has already been obliged to litigate San Diego’s deficient 
long-range climate and transportation plans. California’s Attorney General joined 
the suit against San Diego’s long-range transportation plan, in part because it 
failed to comply with S-3-05. 

 
3.  Introduction, page 1, para. 5:  Reducing County emissions by 2050 only 
“significantly” won’t be enough.  Stabilization of the climate requires virtually 
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zeroing out GHG emissions as quickly as possible.  The County should state this 
overall aim clearly, justify it with the latest climate science, and frame it as 
“climate stabilization”.  
 
4.  Introduction, page 1, para. 5:  The Governor recently stated to a UN climate 
summit in NYC that California will be issuing new post-2020 (post-AB32) GHG 
reduction and renewable power goals “within six months”. S-3-05 has been 
overtaken by events and new targets will be generated, so Marin’s Plan should 
contain capacity and flexibility for timely review and updates to stay ahead of 
these presumably more aggressive new goals, and make this explicit.   
 
5. The Climate Action Plan should show that the County has notified the state 
that it wants “climate-stabilization-supporting targets" in transportation and other 
areas, beyond the currently deficient targets.  The Climate Action Plan should 
present and get political consensus for a suite of enforceable local measures that 
will, along with state mandates and reasonable state policies beyond those 
mandates, achieve a truly climate-stabilization-supporting target by 2030. 
 
6.  The Plan doesn’t get to real reduction programs and how they are calculated 
until page 188.  For editorial clarity and emphasis, put a concise summary of key, 
highest-leverage action programs in the draft ahead of the verbiage that now 
precedes them.  
 
7.  Avoid wishy-washy verbs that look like an excuse for delay or inaction rather 
than a clarion call commensurate with the climate-planning challenge. For 
example, Municipal Transportation 2.2. and 3.2 only call for “study and where 
feasible implement a parking management plan”.  Municipal Waste/Wastewater 
1.2 calls only for “considering” a water monitoring and management system. 
 
8.  Some assumptions appear over-aggressive: e.g. Measures Energy 2.2, 
Energy 3.3 (assuming 20% of existing homes will have installed solar by 2020), 
Energy 3.4, Transportation l.5, Municipal Transportation 2.2 and 3.2.  We support 
doing more faster to meet the climate protection challenge but caution against 
over-promising results on problematic assumptions.   
 
9.  The following are high-leverage GHG reduction measures that County and 
municipalities should support or enable.  These might include: 
 
— Phase out natural gas (fossil fuel) water and space heating, and replacement 
by solar heating, geothermal, highly efficient electric systems or thermal heat 
pumps.  Push for state standards and incentives. 
 
— Support MCE’s long-term aim for all-renewable electricity.  Advocate that 
California, long term, be carbon-free and nuclear-free.  Publicize this goal. 
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-- Give highest priority in the electrical sector to MCE’s “Deep Green” program.  It 
promises high-leverage GHG reduction for modest cost as well as potential for 
community volunteer promotion help.  Spur MCE away from over-dependence on 
Renewable Energy Certificates into real added local distributed renewable 
systems.  As “Deep Green” gathers momentum and capacity, urge MCE to fund 
local energy efficiency as well as local renewables from the “Deep Green” 
revenue. 
 
— Support electrification of all transportation.  Design, zone and build 
infrastructure accordingly.  Promote charging stations for multiunit dwellings. 
Prepare for vehicle-to-grid technologies. 
 
— Reduce single-passenger auto commuting by making mass transit more 
effective, providing bikeways and walkways, move toward transit-oriented 
development and walkable, liveable communities.  Measure proposed programs 
by how much they reduce GHGs and Vehicle Miles Traveled (VMT).  

 -- Smart parking is potentially a high-leverage element of any GHG-reducing 
transportation strategy. The following is a plan to efficiently and conveniently 
unbundle parking costs.  http://sierraclub.typepad.com/files/mike-bullock-parking-
paper.pdf,	
  Global warming, air pollution, trade deficits, and fairness are some of 
the significant reasons that governments have a responsibility to implement 
smart parking. Do a pilot test of unbundling and smart parking with TAM to prove 
feasibility and scaleability.  

— Efficiency increases in building energy use (including envelopes and 
appliances) should be at least 2 percent per year.  Conduct an all-Marin “Energy 
Efficiency Homes and Businesses” Campaign to rally community  buy-in for 
large-scale energy efficiency gains; help businesses and consumers anticipate 
implementation and compliance with coming higher state standards. 
 
— Aggressively support, enable and implement zero-net-energy and zero-net-
carbon building standards. Restore independent expert verification of the actual 
“greenness” of remodels and new construction.  Without verification, compliance 
tends to be shaky and inconsistent.  
 
— Join with MCE to promote, advocate, incentivize and enable the “new energy 
paradigm” — the suite of emerging new technologies that will be making 
distributed renewable power feasible and affordable: e.g., robust energy 
efficiency, conservation and behavior changes, battery energy storage, “pro-
sumerism” (consumers become producers), “wise grid” management and 
advanced community-level controls, wireless technology, demand response, 
microgrids, nanogrids, combined heat and power (co-generation), the “rooftop 
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revolution” — a combination of concepts now challenging the historically 
conventional, one-way industrial-scale fossil-fueled utility model. 
 
-- Don’t dismiss energy storage as “not ready for five years” (as averred at the 
Plan’s October 6 workshop).  Energy storage is ready now to become an 
essential component of the “new energy paradigm”.  Energy storage is at an 
inflection point; it can now compete with gas-fired peakers for ramping, grid 
reliability, systems balance and integration of renewables. Encourage MCE’s pilot 
projects with Tesla; streamline permitting of local solar/storage installations.   
  
— Clarify and streamline County permitting of small units of wholesale solar PV 
in appropriately sited and environmentally appropriate agriculture-zoned locations 
as a normal element of coming distributed renewable energy systems  
 
—  Give priority to scaling up Marin Carbon Project’s pilot test 
composting/mulching of local rangelands to increase carbon storage — it 
apparently produces significant GHG capture.  Resolve any confusion about 
“counting credits” between County and state so this won’t delay scaleability. 
 
— Accelerate the County’s push toward zero waste by reducing the energy 
embedded in the products we consume.  Promote a shift from “end of the pipe” 
waste management techniques to looking “upstream” and focus on more 
sustainably managing materials throughout our economy that otherwise become 
“waste”. 
 
— Intensify County-MCE-MMWD partnering for water-energy efficiency.  Apply 
for State Water Board’s grant money for water-energy “standard offer” pilot 
project.  Encourage “pay as you save” programs for energy and water 
efficiency..  Stipulate in the Plan that major energy efficiency savings can help 
avoid major capital expenses for water agencies and drive large GHG emissions 
reductions. 
 
— Step up coordination, consistency and strengthening of Climate Action Plans 
among municipalities and County.  Retitle them “Climate Stabilization Support 
Plans” to make clear the character of the crisis these plans are designed to 
address. 
 
###	
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Marin CAP Update Comments 

Submitted by the Carbon Cycle Institute 

Marin County Community Development Agency 

Attn:  Dana Armanino, Planner (Email: DArmanino@marincounty.org) 

Climate Action Plan Updated 

3501 Civic Center Drive, Suite 308 

San Rafael, CA 94903 

 

 
The Carbon Cycle Institute (CCI) appreciates the opportunity to provide comments on the 
Marin County Draft Climate Action Plan (CAP) Update 2014. CCI is a California non-profit 
organization working to support the Marin Carbon Project (MCP) and extend its 
scientifically verified climate beneficial land use management strategies beyond Marin 
through advocacy and technical assistance.  
 
It is our understanding that the CAP Update builds on the 2006 GHG Reduction Plan and 
provides an update of GHG emissions in 2012, forecasts of emissions for 2020, and an 
assessment of actions that the County will take to further reduce emissions by 2020. We 
understand that the County has set two distinct targets: a community and a municipal 
emissions reduction target for 2020. While our comments below attempt to address the 
CAP in its entirety, we focus on the County’s Community Emissions Reductions target for 
the Agriculture sector, which, according to the CAP Update, accounts for 23% of the 
County’s GHG Emissions Inventory.  
 
Our review has resulted in a number of questions, comments and concerns that emanate 
from our deep sense of urgency and the immediate need to respond to the increasing 
impacts of global warming. These comments are meant to assist the County to effectively 
respond to global climate change.    
 
The CAP Update is limited in its scope of work and does not include the necessary analyses 
required by an effective Climate Action Plan. These analyses include, but are not limited to 
the following: Carbon sequestration potential of Marin’s terrestrial ecosystems; 
Countywide climate vulnerability assessment; vulnerability of Marin’s agriculture sector; 
and community engagement. This lack of analysis undermines existing climate action 
efforts in Marin’s agriculture sector.  By not including a more robust carbon sequestration 
action plan for Marin’s terrestrial ecosystems, Marin County is not recognizing the 
significant role for Marin’s agriculture in the County’s climate strategy.  
 
The use of State and National data in the agriculture section of the CAP is unjustified and 
leads to erroneous conclusions. The County must use and/or develop Marin-County 
specific data to provide an accurate account of GHG emissions as well as opportunities that 
the County can leverage from Marin’s agriculture sector.  It is incumbent upon the County 
to actively engage the MCP and the County’s agriculture community (i.e. farmers, ranchers, 
the Marin Resource Conservation District (RCD), Marin Agricultural Land Trust (MALT), 
Marin Organic, UC Cooperative Extension (UCCE) to identify and incorporate potential 
terrestrial ecosystem reduction and sequestration strategies into the CAP to help the 
County meet its GHG reduction goals.  

mailto:opena@marincounty.org
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During the County’s review of our comments and prior to the adoption of the 2014 CAP 
Update, we recommend that the County:  
 

o Engage Marin County’s agricultural organizations including, UC Cooperative 
Extension (UCCE), the Marin Resource Conservation District (RCD), the 
Agricultural Commissioner’s office, Marin Carbon Project (MCP), Marin 
Agricultural Land Trust (MALT) and others, to learn what climate-related work 
has been done on the ground, to strategically organize outreach with local 
ranchers and farmers to gather their advice and support, and to develop a 
specific agricultural strategy to address climate change as part of Marin’s CAP. 
By doing so, the County is also acknowledging the interest of Marin’s residents, 
who have requested more sequestration actions and coordination with the 
agricultural industry (Public meetings held on Apr 14th and 29th, 2014).  
 

o Gather and use local data to review the County’s GHG reduction strategies 
around the CAP’s Agriculture emissions inventory. Local data, where available, is 
referenced in our detailed comments below.  

 
o Review the following publications to increase understanding of the costs of 

agriculture mitigation practices from a producer’s perspective, the quantification 
of GHG sources and sinks in agriculture and forestry systems, methods for 
estimating soil carbon stock changes due to agricultural practices, and to revise 
the agriculture sections of the CAP Update. See links below:   
http://www.usda.gov/oce/climate_change/mitigation_technologies/GHG_Mitiga
tion_Options%20-%20Final%20Report%20(February%202013).pdf 
http://www.usda.gov/oce/climate_change/Quantifying_GHG/USDATB1939_070
72014.pdf 
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-
Inventory-2013-Annex-3-Additional-Source-or-Sink-Categories.pdf 
 

o Review other Climate Action Plans (CAP’s), to identify how agricultural carbon 
sequestration practices were incorporated and adopted by other Counties. We 
would specifically reference the Agriculture Section of Yolo County’s CAP, San 
Luis Obispo County CAP and Butte County CAP. We suggest that you build on 
these examples to create a more robust agriculture strategy for Marin County. 
See links below: 
http://www.yolocounty.org/home/showdocument?id=17989  
http://www.slocounty.ca.gov/Assets/PL/CAP-
LUCE/final/SLOCoCAP_Board_Approved-Complete+Doc.pdf 
http://www.buttecap.net/.  

 
We suggest that the following supporting strategies for the agriculture sector be included 
in the Final CAP update:  
 

http://www.usda.gov/oce/climate_change/mitigation_technologies/GHG_Mitigation_Options%20-%20Final%20Report%20(February%202013).pdf
http://www.usda.gov/oce/climate_change/mitigation_technologies/GHG_Mitigation_Options%20-%20Final%20Report%20(February%202013).pdf
http://www.usda.gov/oce/climate_change/Quantifying_GHG/USDATB1939_07072014.pdf
http://www.usda.gov/oce/climate_change/Quantifying_GHG/USDATB1939_07072014.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Annex-3-Additional-Source-or-Sink-Categories.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Annex-3-Additional-Source-or-Sink-Categories.pdf
http://www.yolocounty.org/home/showdocument?id=17989
http://www.slocounty.ca.gov/Assets/PL/CAP-LUCE/final/SLOCoCAP_Board_Approved-Complete+Doc.pdf
http://www.slocounty.ca.gov/Assets/PL/CAP-LUCE/final/SLOCoCAP_Board_Approved-Complete+Doc.pdf
http://www.buttecap.net/
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1. Work with local agricultural entities to develop and implement education and 
outreach programs about carbon farming practices that will enhance carbon 
sequestration, increase soil health, climate resilience and crop productivity. 
 

2. Work with local agricultural entities to develop an engagement strategy for 
Marin’s agriculture community regarding the vulnerability of the sector to 
existing and projected climate risks. This should produce a working framework 
that can be built upon during the development of the agriculture section of the 
Community GHG Reduction Plan.  

 
3. Assist Marin County’s agriculture community, with the support of agricultural 

entities, to implement and expand carbon-farming practices that have been 
adopted by local ranchers and farmers, as well as practices that have been 
supported by local, regional and national conservation efforts and peer reviewed 
research.   

 
4. Develop, in consultation with local agriculture entities, a Marin County-based 

NRCS greenhouse gas (GHG) reduction/sequestration best practice list and 
integrate it into the CAP for implementation, utilizing practices listed under the 
NRCS Practice Standards for GHG Emission Reduction and Carbon Sequestration.  

 
5. Postpone adoption of the Marin Climate Action Plan Update until the agricultural 

community, including the MCP, has been consulted and engaged to develop a 
robust agriculture component to the CAP and strengthen the role of Marin 
agriculture in reaching the County’s climate change and greenhouse gas 
reductions goals. 
 

Further detailed comments are presented below for your consideration. We look forward 
to a revised CAP incorporating our recommendations.  Please do not hesitate to contact us 
with questions or for further information.   
 
 
 
Sincerely,  
 
Dr. Jeffrey Creque, Director, Rangeland and Agroecosystem Management 
Torri Estrada, Director of Policy 
Salote Soqo, Program Coordinator, Ag Carbon 
 
On behalf of the  
Carbon Cycle Institute  
PO Box 107 
Nicasio, CA  94946 
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Comments on Updated [draft] Marin Climate Action Plan 

For ease of reference, our specific comments are listed below under each heading as listed 
in the Draft CAP Update.  Please note that members of the Marin Carbon Project will be 
submitting separate, coordinated comments on the Marin Climate Action Plan, specifically 
focused on agriculture and working lands in Marin County.    
 
Executive Summary 

 Introduction (Pg 1-2) 
o The Plan consistently downplays the immediacy and severity of climate 

change and the urgency of the required response.  To address this we suggest 

reworking appropriate language in the plan as reflected in our rewording of 

the first paragraph of the Introduction of the Plan’s Executive Summary, 

presented here: 

‘The County of Marin (County) acknowledges the consensus among leading 

scientists that without immediate and substantive action to reduce 

greenhouse gas (GHG) emissions and sequester atmospheric carbon in 

terrestrial biomass and soils, climate change due to global warming, already 

underway, will pose a catastrophic threat to the environment and to human 

health and society’. 

 

 Implementation Program (Pg 12) 
o We agree that “The County faces many challenges—and correspondingly 

many opportunities—as it moves to reduce GHG emissions,” and strongly 

agree that “Establishing a realistic and effective management program is 

necessary.” We believe, however, that reducing GHG emissions alone is an 

inadequate strategy “to ensure the CAP Update meets its GHG reduction 

objectives and is implemented in a timely and efficient manner.” Both near 

and long term sequestration of significant additional quantities of 

atmospheric carbon –in soil and biomass- is essential in order for Marin 

County to both meet its GHG reduction and offset goals and enhance the 

resilience of its natural systems, including agriculture, in the face of 

advancing climate change. 

o The failure of the draft Plan to engage agriculture as a significant component 

of the County’s climate change response strategy is a serious gap in the 

overall analysis that must be corrected in the final Plan.  We recognize the 

potential for dairy manure methane capture to result in significant GHG 

reductions for the agriculture sector and believe these reductions should be 

supported on a voluntary basis through streamlined permitting and county, 

state and federal funding mechanisms.  Additionally, the county’s rangeland 

soils alone have been shown to have the potential to offset the entire Ag 
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sector’s GHG emissions (Ryals and Silver 2013, DeLonge et al, 2013; Ryals et 

al 2014), with additional carbon-beneficial agricultural practices broadly 

recognized as offering significant GHG offset potential and associated 

mitigation and adaption benefits (Lal 2004a,b).  “For example, increasing the 

carbon content in agricultural soils…result(s) in an increased ability of soils 

to retain moisture and allow growers to better cope with droughts that may 

become more frequent with climate change…. By diverting organics from 

landfills to produce compost, GHG emissions are reduced at the landfill and 

the finished compost is useful for soil restoration” (CCRP 2014). 

 

 Adaptation Plan (Pg 13) 
o Sea Level Rise, Extreme Weather Events and Soil Carbon: With reference 

to the statement ‘Given the potential for sea level rise of “1.4 to 5.5 foot 

increase by the end of the century” and “more frequent flood inundation of 

low-lying areas of the North San Francisco Bay Estuary (San Pablo Bay) 

shoreline,” (table 7-1), it is ludicrous to state, as on page 13, “there could be a 

rise in local sea levels.”  The CAP must include a sober recognition of the 

inevitability of significant increases in mean sea level and include a 

discussion of the potential for active land management practices -specifically, 

carbon farming and paludiculture along Marin’s bayshore, to restore 

wetlands, sequester atmospheric carbon and accrue significant quantities of 

carbon-rich soil to increase shoreline elevation and buffer storm surges 

(CCRP 2014). (http://www.paludiculture.uni-

greifswald.de/doc/paludiculture_broschuere_eng.pdf) 

o The USGS Twitchell Island pilot project has shown that it is highly feasible to 

use managed wetlands to sequester carbon and reverse subsidence in the 

Bay/Delta (http://ca.water.usgs.gov/Carbon_Farm/RandD.html). This is 

critical information for all Bayshore communities to incorporate into Climate 

Action Planning efforts. 

o Similarly, given projected changes in precipitation amount, frequency and 

intensity, the need to enhance the carbon content of Marin’s soils to build 

resilience against an increasingly unstable hydrologic regime is obvious 

(Sposito 2013, McBratney et al 2014) and should be explicitly addressed in 

the CAP, including discussions addressing land management strategies to 

mitigate increased erosion and flooding risks (e.g., p 7-2). 

Chapter 1 Introduction and Purpose  
1.1 Purpose of the CAP Update (Pg 1-1) 

 The plan states that “New development proposed within the county can use the CAP 

Update to address GHG impacts and streamline project-level environmental review 

http://www.paludiculture.uni-greifswald.de/doc/paludiculture_broschuere_eng.pdf
http://www.paludiculture.uni-greifswald.de/doc/paludiculture_broschuere_eng.pdf
http://ca.water.usgs.gov/Carbon_Farm/RandD.html
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of climate change impacts under the California Environmental Quality Act (CEQA). 

The CAP Update therefore serves as a mechanism to facilitate sustainable 

development as well as a tool to support community-wide reductions in GHG 

emissions.” Failure to effectively recognize agricultural carbon sequestration 

potential in the CAP will limit opportunities for agriculture to participate in climate 

offset projects under CEQA in Marin.  As county staff turn to the CAP for guidance on 

implementing such projects, the “third largest source” (CAP p. 3-5) of GHG in Marin 

must have a means of addressing both its own GHG footprint and that of other 

sectors to the full extent possible.  Engagement with the CEQA offset process, 

whether at the County, regional or state level, is essential to realize the full potential 

of agricultural GHG offsets. 

Chapter 2 Climate Change and Regulatory Overview 
2.2 Background on Climate Change and GHG Emissions (Pg 2-1 – 2-3) 

o Please correct this misstatement: “For example, vegetation is a sink because it 

removes atmospheric CO2 during respiration.”  Vegetation removes atmospheric CO2 

during photosynthesis. 

2.4 Climate Change Regulations (Pg 2-5 – 2-8) 
2.4.2 Local Actions (Pg 2-6 – 2-8) 
 Section 2.4.2 states that the CAP Update will build on existing programs and will 

propose additional strategies that the County and the community can implement 
to help reduce GHG emissions within Marin County. Please clarify what it means 
for the Marin Carbon Project to be a ‘County program’ in terms of how the 
County will work/support the MCP?  

 Please rewrite thus:  Marin Carbon Project. This program seeks to identify and 
implement strategies for enhancing carbon sequestration on agricultural lands 
and rangelands in Marin and beyond. The project focuses on carbon farming, 
which implements practices to increase the rate at which carbon dioxide is 
removed from the atmosphere and converted to plant material and soil organic 
matter on farms and rangelands. The goal of a carbon farming project is to 
sequester more carbon from enhanced land management and conservation 
practices than is emitted through farming operations, making the agricultural 
ecosystem a net carbon sink capable of offsetting emissions from both ag and other 
sectors. 

Chapter 3 Updates Emissions Inventory and Forecast  
3.2 Overview of Analysis Methods (Pg 3-1 – 3-5) 

3.2.1 Community Emissions Overview (Pg 3-1 – 3-3) 
 Agriculture emissions under the CAP Update include nitrogen oxide emissions 

from fertilizer application, methane emissions from manure management and 
enteric fermentation from livestock in the unincorporated areas. From our 
review, we understand that NO2 from fertilizer application is accounted for 
under ICLEI’s independent consumption-based GHG approach while manure 
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management and enteric fermentation were accounted for under ICLEI’s 
Community Protocol, and which are also the only emission sources that the 
ICLEI protocol provides GHG accounting methodologies for. Can the County 
clarify what other agriculture practices were evaluated for emissions in Marin 
County and which of these practices were excluded because they were not 
within ICLEI’s protocol?  

 We understand that emissions resulting from fertilizer use were calculated 
based on the total number of acres in California treated with fertilizers, and the 
standard fertilizer use emission factors from CARB. This method does not take 
into consideration the type and amount of fertilizer used in Marin County. This 
approach to calculating emissions from fertilizer use could over-estimate the 
actual emissions from this source. We suggest that the County provide data on 
the type and amount of fertilizer used in Marin County to more accurately assess 
this potential source.  

 Also under this section are additional emissions that were estimated for 
informational purposes, but were not included in the inventory. We recognize 
that the community inventory was analyzed primarily by ICLEI’s Community 
Protocol for Accounting and Reporting of GHG Emissions (ICLEI, 2012) and that 
the protocol does not recommend that emissions from these sources be 
combined with other anthropogenic emissions. (Pgs 10-11 of the ICLEI Protocol 
states that the protocol does not provide guidance on project level carbon 
stock/sinks/carbon sequestration/carbon-offset projects.) However, this does 
not preclude the County from including generally accepted quantitative methods 
for carbon sequestration practices or from identifying the carbon sequestration 
potential of existing practices on Marin’s forested lands and rangelands and held 
in above-ground biomass and soils. In order to provide a more accurate picture 
of the role of Marin agriculture in the County’s ‘climate action’, carbon 
sequestration potential in these systems need to be effectively incorporated into 
the Plan.  

 Moreover, ignoring carbon sequestration in the Plan ignores the potential for the 
management of these systems to increase or decrease their carbon stocks. We 
have suggested a number of ICF/USDA/EPA references.  Please review those 
references, and in consultation with the County’s agriculture community, 
incorporate appropriate information into the Final Marin CAP in a way that 
these practices can be accounted for and monitored over time.  

 We understand that the estimated sequestration rates were calculated at the 
landscape level using aerial imagery, as the acreage of each land cover type was 
unknown. The Marin RCD, MALT, and other agriculture-based entities have 
accurate data regarding land cover types in Marin County. We suggest that the 
County exhaust all means of gathering data from local organizations/agencies 
before resorting to generically available data for this analysis, as this could also 
provide an inaccurate picture of GHG emissions in the County. 

 Carbon sequestration from forested lands was not included because ICLEI 
recommends that this emissions sink be disclosed but not combined with other 
emissions created by human activity in an emissions inventory. This raises the 
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need for the CAP to identify the potential avoided GHG emissions that would be 
realized through the protection and conservation of forested lands in Marin 
County.   

  Total carbon storage in rangeland soils and above-ground carbon stock were 
not included in the inventory because ICLEI does not recommend combining 
global atmospheric carbon cycling with other anthropogenic emissions. This is 
intuitive as total carbon and carbon stock refer to the amount of carbon 
embodied in these systems, and may over time change depending on the 
management of these systems. Thus, we feel that it is crucial to identify practices 
that would affect these carbon stocks in this CAP and how they should be 
quantified within existing frameworks.   

 We highlight that MCP research shows that significant quantities of atmospheric 
carbon can be sequestered in soils through compost application on rangelands, 
with several co-benefits (Ryals and Silver 2013, DeLonge et al 2013). The MCP 
has also registered its rangeland carbon protocol under the American Carbon 
Registry (ACR) and we suggest that this protocol, along with other existing and 
registered protocols, be integrated into the Final CAP Update to support carbon 
sequestration practices to the full extent possible. Ongoing MCP work on Carbon 
Farm Planning on Marin farms and ranches supports the potential for carbon 
sequestration through farming practices, including enhancement of above 
ground and soil carbon stocks.  
 

3.3 Marin County Inventories and Forecast (Pg 3-5 – 3-9) 
3.3.1  1990 and 2012 Emissions Inventory (Pg 3-5 – 3-7) 
 Page 3-6 shows that agriculture emissions dropped from 122,366 MTCO2e in 

1990 to 110,850 MTCO2e in 2012. Page 3-7 describes that this decrease was due 
to the following: 

1. Herd size decrease and change in composition 
2. Cattle emission factors slightly increased (due to a change in diet) 
3. The number of “non-livestock animals” (sic) (chickens, goats, swine) increased, 

raising emissions slightly.  Please explain how these factors were determined? 
 Please correct the misstatement: “The number of non-livestock animals 

(chickens, goats, swine) increased, raising emissions slightly.” Perhaps this was 

meant to read, “…number of non-cattle/non-bovine livestock …?” 

 Page 3-7 describes that total tons of waste going to landfills decreased, due to 
expanded recycling and composting programs. Please provide data to support 
this. 

 Table 3-1 shows the 2012 rangeland soil carbon stock as 10,783,021 MT C, 
emissions for aboveground carbon stock as 7,248,888 MT C and emissions for 
forestry as -207,141 MTCO2e. The MCP has shown the potential carbon 
sequestration rate that can be achieved through a one-time application of one-
half inch of compost application on Marin’s rangeland in MTCO2e units (i.e. 1 
MTCO2e/ha/yr). We suggest that the CAP use this data to scale out the potential 
rangeland carbon sequestration on Marin’s rangeland system and incorporate 
this figure in the Final CAP Update.      
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3.3.2 2020 Business-as-Usual Forecast (Pg 3-8 – 3-9) 
 The CAP update expects that agriculture emissions will slightly decrease relative 

to 2012 as a result of expected reductions in overall agriculture activity. Can you 
please provide data that supports this statement? Our research shows that Marin 
agriculture production recorded its highest value ever at $80,365,289 in 2012, a 
growth of $2,520,009 from 2011. Agriculture production gross value has been 
steadily increasing for the last 10 years and crop agriculture has been expanding 
in Marin County. 
http://www.marincounty.org/depts/ag/~/media/Files/Departments/AG/Crop
%20Reports/2012.ashx.  
 

Chapter 4 Community GHG Reduction Goals and Measures 
4.2 Marin County GHG Reduction Goals (Pg 4-1 – 4-2) 

 Page 4-1 highlights in two instances the need for the combination of State and 
local policies, as well as the participation of local residents and businesses in 
achieving the County’s 2020 goal (i.e. 30% below 1990 levels), and that reaching 
this goal would avoid the generation of 97,000 MTCO2e and reduce emissions to 
393,000 MTCO2e from 490,848 MTCO2e under the BAU scenario.  

o The development of the agriculture section of this Draft CAP Update did 
not actively solicit the participation of the agriculture community in the 
County. We request that the County conduct outreach to the agriculture 
community on this Draft CAP Update and the recommendations that have 
been made, solicit their input and integrate their feedback and 
suggestions.   

o With relation to meeting the County’s 2020 goal, and as mentioned above, 
the MCP research has found that a one-half inch application of compost 
on grazed rangelands can sequester up to 1 MTC/ha/yr for over 10 years. 
Up-scaling this to a County-wide level presents a significant opportunity 
for Marin County to meet and exceed this goal.  

o MCP has also conducted Life Cycle Analysis research to quantify the 
amount of avoided emissions that can be achieved through the 
application of composted organic materials as compared with manure 
and inorganic fertilizers. We suggest that you incorporate this 
information into the Final CAP.       

 Page 4-2 states that the County has identified 13 local actions (voluntary and/or 
incentive based programs) that will reduce emissions from both existing and 
new development in the County and that all these actions will be coordinated 
under a GHG Reduction program. Please provide a framework for how the GHG 
reduction program will identify strategies for the agriculture sector.  

 Table 4-2, Agriculture, should read: “Methane Capture and energy generation at 

Dairy Operations.”  Only dairies accumulate manure in anaerobic ponds with 

methane capture potential in Marin.  “Other livestock operations” probably do 

http://www.marincounty.org/depts/ag/~/media/Files/Departments/AG/Crop%20Reports/2012.ashx
http://www.marincounty.org/depts/ag/~/media/Files/Departments/AG/Crop%20Reports/2012.ashx
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not represent methane capture potential in Marin County.  However, local food 

waste diversion to dairy digester facilities may offer significant GHG offset 

potential and should be explored in more detail in the Plan.  

 The Plan sets a methane capture and combustion goal for dairies and livestock 

operations of 4,638 MT CO2e, or 14% of overall 2020 reductions, but actual 

potential may be an order of magnitude higher than this, as shown below. 

Comment Table 1. Opportunities to Capture Methane and Generate Electricity 

with Anaerobic Digestion Of Dairy Manure, Marin County (based on US EPA 

(2011) equations). 

Factors (assumes anaerobic lagoon storage)  

Estimated number of Marin dairy cows, captured manure 8,000 

Manure capture efficiency (CE, balance assumed deposited directly 

on pasture) 
0.65 

Typical animal mass (TAM),a lb/cow 1,332 

Total VS excretion rate (VSE), lb VS/1,000 lb animal mass day 10.1 

B0, ft3 CH4/lb VS 3.84 

MCF in California, decimal 0.741 

CH4 density, lb CH4/ft3 0.041 

CH4 emissions,b tons CH4/yr 1,489 

CH4 emission reduction from biogas capture,c tons CH4/yr 1,489 

Equivalent reduction in CO2 emissions,d tons CO2/yr (CH4 x 34) 50,641 

aThe TAM, B0, and MCF values were obtained from EPA’s Inventory of U.S. 

Greenhouse Gas Emissions and Sinks: 1990-2008.  

b CH4 emissions are calculated using the equation: Milking cow population x VSE 

x TAM/1000 x MCF x B0 x 0.041 lbs/ft3 x 365 days/year x 1 ton/2000 lbs x CE = 

8000 x 10.1 x 1332/1000 x 0.741 x 3.84 x 0.041 lbs x 365 days/year x 1 

ton/2000 lbs x 0.65 = 1,489 tons CH4/yr = 50,641 tons CO2e/year.  This is 

nearly half of the 2020 projected emissions for agriculture under a BAU scenario 

(110,798 MT CO2e), and nearly half of the overall community emission 

reduction goal for 2020.  The use of biogas to generate electricity further 

reduces CO2 emissions from conventional power generation sources because 

fewer fossil fuels are combusted by electric power plants, suggesting methane 

capture with energy conversion alone could potentially offset all or nearly all of 

2020 ag emissions under a BAU scenario. 
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c Note: it is assumed that biogas combustion destroys essentially 100 percent of 

baseline methane emissions.  This analysis assumes CH4 has approximately 34 

times the heat trapping capacity of CO2.  CO2 Equivalents = CH4 Emissions x 34 

(Myhre et al 2013). 

4.3 CAP Framework (Pg 4-2) 
4.3.2 Emissions Reductions (Pg 4-4) 
 Section 4.3.2 states that strategies that do not currently support a quantitative 

reduction analysis are provided as supporting measures that strengthen the 
quantified measure, and although emissions reduction have not been quantified for 
these strategies, they are still an important part of the CAP Update. The MCP is listed 
as a supporting measure in the CAP Update. To avoid any confusion with the 
capability of the implementation of supporting strategies for the development of 
carbon offset or carbon sequestration projects, we suggest that this section be 
extended to read......and it’s exclusion in the GHG inventory does not prevent these 
strategies from being implemented for the purposes of participating in the carbon 
market.      

 Further development and implementation of these strategies may result in sufficient 
data to quantify GHG reductions in the future. Please incorporate information 
provided with these comments as you review this section of the CAP. 
 

4.4 Meeting Marin County’s GHG Reduction Goals (Pg 4-6 – 4-7) 
 Table 4-1 on page 4-6 lists GHG reduction targets by sector. Agriculture is required 

to achieve a GHG reduction of 579 MTCO2e. We note that MCP research suggests that 
this reduction can be achieved with a one half inch compost application on 579 
acres of grazed rangelands.  

 Under Agriculture, the County has identified the MCP as an action that will reduce 
emissions in the agriculture sector. For clarification, the MCP is not an action to be 
implemented – the action in this case is the application of one half inch of compost 
on grazed rangelands and the implementation of carbon farming practices.    
 

4.5 Measures to Reduce GHG Emissions (Pg 4-8) 
4.5.2 Local Measures (Pg 4-8 – 4-13) 
 Waste Reduction, Reuse and Recycling (Pg 4-10) 

o ICLEI’s Recycling and Composting (RC) Emissions Protocol (2013) outlines 
the additional benefits of composting that can be acknowledged in the CAP 
Update. This RC protocol also includes an estimated emissions reduction 
factor for one benefit of composting not currently included in EPA’s Waste 
Reduction Model (WARM); the reduction in emissions associated with 
producing commercial fertilizers which may be displaced due to the use of 
compost. As identified above, the MCP has conducted a comparative Life Cycle 
Assessment (LCA) of compost, manure and inorganic fertilizer application on 
rangelands, which shows that compost application achieves significantly 
greater avoided GHG emissions than manure or inorganic fertilizer.    
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 Agriculture (Pg 4-11 – 4-13) 
o Methane Capture: Agriculture is attributed with 23% of community 

emissions, or 110,000 MTCO2e/year.  Most of this presumably originates as 

methane from livestock manure storage, with some nitrous oxide emissions 

probably coming from barns and loafing yards (Owen and Silver 2014).  

Given the importance of the dairy industry in Marin, and the potential for 

methane capture and electricity production on dairies to both eliminate 

much of this source of GHG and foster avoidance of GHGs through renewable 

energy production, Marin County should pursue funding and regulatory 

relief to rapidly accelerate voluntary universal methane capture and energy 

conversion on all Marin County dairies with liquid manure handling systems 

(US EPA 2011).   

o “CARB has identified digesters as having the largest potential to reduce 

agriculturally related GHG emissions in California….Covering manure and 

flaring the gas requires relatively simple technology. In California, candidates 

for lagoon covering are only those farms with existing anaerobic lagoons, 

because new lagoon construction or significant modifications would likely 

require stringent permit requirements from local authorities which entail 

substantial costs.”  Pursue regulatory relief to quickly advance these projects. 

“The cost calculations presented below do not include the cost of lagoon 

construction. Total costs for a covered lagoon system ranges from $0.1 

million for a herd of 300 cows ($333 per cow) to $0.9 million for a herd of 

5,000 cows ($180 per cow) Based on these costs, the break-even prices of 

carbon offsets per MTCO2e are: $5 per MTCO2e for 5,000 cows; $7 per 

MTCO2e for 1,000 cows, $8 per MTCO2e for 600 cows, and $9 per MTCO2e 

for 300 cows” (Lee and Sumner 2014).  These practices should be strongly 

subsidized by public dollars, including County of Marin. 

o In over 30 states, “…electricity produced from biogas may qualify operations 

with a digester to receive renewable energy credits or a premium price for 

their green power.” (US EPA 2011).  While “specific sites conditions, such as 

energy contracts, environmental permitting requirements, and other 

variables will impact the economic feasibility of projects” (US EPA 2011), 

Marin County could offer dairy producers a premium price through Marin 

Clean Energy and/or aggregate dairy methane projects for submission as 

CEQA offsets and/or through CAPCOA’s GHG offset registry.  Centralized 

digester systems are designed to gain economies in digester operation by 

using the manure from a cluster of dairy farms (Lee and Sumner 2014), but 

new and emerging biogas recovery technologies suggest this approach may 

be applicable even to Marin’s smaller dairy operations (Greer 2010), 

particularly as the value of carbon offsets increases.  Recent increases in the 
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estimated global warming potential of methane (Myhre et al 2013), from 21 

to 34 times that of CO2, also potentially improve the economics of methane 

recovery as a GHG offset strategy for smaller dairies.   

o To be economically feasible, digesters in California must be designed per 

regulatory constraints, maximize operational efficiency through the use of 

recovered heat and co-digestion where possible, capture all potential 

revenue streams, and secure power purchase agreements or offset their own 

energy use at favorable prices (Lee and Sumner 2014). Achieving these 

conditions is extremely challenging, but could be made less so by the active 

engagement of County regulatory agencies in support of such projects and by 

the use of Marin dairy digester projects for CEQA mitigation at a CO2e value 

high enough to render projects economically viable. 

o Note Owen et al (2014) report an order of magnitude higher CO2e emissions 

from dairies with liquid vs. solid manure handling systems, suggesting the 

importance of specifying precisely what types of systems are represented in 

the County and in what numbers in order to accurately assess GHG emissions 

and offset potential.  Compost barns, as solid manure handling facilities, may 

offer a viable alternative to liquid systems with methane capture.  A full 

lifecycle assessment of manure management options should be conducted for 

Sonoma/Marin regional dairies. 

 

o P 4-11; Marin Carbon Project, suggested rewrite: 

The Marin Carbon Project (MCP) is a consortium of the leading agricultural 

institutions and producers in Marin County, university researchers, and 

federal agencies, and nonprofit organizations seeking to understand and 

demonstrate the potential of enhanced carbon sequestration in Marin’s 

agricultural and rangeland ecosystems (Marin Carbon Project 2013). MCP 

works to enhance carbon sequestration in rangeland, agricultural, and forest 

soils through applied research, demonstration and implementation, and 

facilitates development of a carbon market that supports soil carbon 

sequestration efforts in Marin County and globally.  

MCP demonstrates and promotes the concept of carbon farming through an 

integrated planning and implementation process that includes agricultural 

practices known to improve the rate at which CO2 is removed from the 

atmosphere and converted to plant material and/or soil organic matter. 

Carbon farming is successful when carbon gains resulting from enhanced 

land management and/or conservation practices exceed carbon losses. MCP 

has launched a demonstration carbon farm program in the County, starting 

on three farms, and is securing the policy and economic supports necessary 

to support adoption of carbon-beneficial practices at scale in Marin County. 
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The farms, Stemple Creek Ranch (700 acres), Straus Dairy (500 acres), and 

Corda Ranch (850 acres), have already applied nearly 4,000 cubic yards of 

compost to their rangelands and are working to complete the Carbon Farm 

Planning process. The farms will continue to work with MCP and the Natural 

Resources Conservation Service (NRCS) to identify farm management 

practices to compliment compost application by building soil carbon and soil 

health and improving productivity and forage quality.  Each Carbon Farm 

Plan includes known climate-resilience and carbon- beneficial practices such 

as windbreaks, riparian and range management improvements, and grass, 

shrub and tree establishment.  

 

o P. 4-11, footnote 12 is confusing as written: suggested rewrite: “Individual 

project proponents could also sell GHG credits associated with these 

installations on the voluntary carbon market to offset GHG emissions due to 

other activities. To the extent that project proponents sell GHG credits offset 

GHG from other activities, these same credits may not be applied to local GHG 

emission reductions.  Nevertheless, Carbon Markets offer opportunities for 

agriculture to provide offsets and be financially compensated for doing so, 

including the sale of offsets that could be credited to local GHG reduction and 

then be retired, rather than being sold as offsets for other projects.” 

 

o P 4-12. Suggested rewrite of paragraph on MCP and carbon credits:  

MCP is exploring the opportunity for agriculture to receive carbon offset 

credit through California cap and trade or other carbon markets for on-farm 

climate beneficial practice implementation.  The MCP market protocol for 

compost application to grazed grasslands, for example, has been approved 

by the American Carbon registry, effective October 2014.  Numerous other 

agricultural practices, broadly recognized as GHG beneficial, are also 

available and already often employed by Marin County farmers and ranchers.  

The GHG benefits of these practices can be quantified through the use of 

models such as NRCS COMET-Farm, or less complex tier-1, practice based 

methods.   This CAP does not include any specific reduction “credit” for 

specific practices, but recognizes the significant potential for agriculture to 

contribute to climate change mitigation and resilience through the 

implementation of such practices, and supports recognition of such practices 

as offsets for CEQA compliance under County, BAAQMD and CAPCOA 

authorities.  For example, the County Greenhouse Gas Performance 

Standard for New Development (see below) offers a mechanism whereby 

developers unable to reduce GHGs below the required threshold could 

purchase offset credits to support GHG-beneficial practice implementation 
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on Marin agricultural lands. 

MCP research supports the potential for a single one half inch compost 

application (65 cubic yards per acre) to Marin’s grazed grasslands to result in 

the sequestration of one and a half tons of CO2e per acre per year for up to 30 

years, for a net GHG benefit of over 30 tons per acre over a 30 year period 

(Ryals and Silver 2013, DeLonge et al 2013). With some 160,000 acres of 

rangeland in Marin, the GHG implications of widespread adoption of this 

practice are evident.  Similar rates of GHG sequestration can be achieved 

through numerous standard NRCS on-farm conservation practices. Practices 

include use of compost from local community waste streams, no-till and 

reduced-till practices, reduced fossil fuel use, cover crops, windbreaks, 

improved grazing practices and restoration of riparian areas, among many 

others. 

The County supports the efforts of the MCP and the efforts of Marin farmers 

to implement on-farm practices that help to address greenhouse gas 

emissions, consistent with County policies found in the Countywide Plan and 

other County directives. This program is supported by a number of Marin 

Countywide Plan policies. These measures are detailed in Appendix C. 

 
o Page 4-12 states... since MCP is exploring obtaining carbon credits related to 

the work being done by Marin farmers for potential sale in the CA cap and 
trade or other carbon markets, this CAP does not include any specific reduction 
‘credit’ for MCP, (What would it look like if it did? Is it the CAP’s role to 
specify a reduction credit?), as one cannot quantify as a valid offset credit if 
the reductions can be claimed under an existing reduction scheme.  Thus, to 
avoid any double-counting of reductions and to avoid any impediment to MCP 
and local farmer’s effort to potentially obtain economic incentives through sale 
of offset credits, the MCP reductions are not presumed in this CAP.  

 The primary goal of the MCP is to reduce and reverse global warming. 
The mechanics of achieving this goal will involve the exploration of 
various economic models that will enable agricultural producers to 
implement carbon sequestration practices and sustain their 
operations. Participating in the carbon market is not the sole 
economic incentive. As written, this statement downplays the 
potential of the MCP to actually reduce emissions and undermines the 
protection and conservation of agricultural systems in Marin.   
 

o Page 4-12 also states that the county supports voluntary BMP’s for ag, which 
may include adding compost from local community waste streams to the soil, 
using no-till practices, etc. and that the county will also encourage the 
conversion of land grazed full-time to land with grazing managed to 
maximize environmental benefits.  
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 We note that these BMP’s also have a carbon sequestration rate 
associated with them, and most of these BMP’s will also be 
incorporated in the Carbon Farming Planning process.  

 Can the County define what measures the County envisions to 
‘support’ and ‘encourage’ these practices? 
 

 GHG Performance Standard for New Development (Pg 4-13) 
o P 4-13; Greenhouse Gas Performance Standard for New Development; 

suggest rewrite: New development in the county has the potential to be an 

important contributor to the County’s GHG emissions reductions efforts. 

Through ensuring quantification of GHG emissions associated with new 

projects and the development of reduction measures to reduce and/or offset 

these emissions, the GHG Performance Standard for New Development 

would result in reductions of GHG emissions by 2020. 

o The County’s Performance Standard for New Development (PS) would 

provide a streamlined and flexible program for new residential and 

nonresidential projects to reduce and/or offset their emissions. The PS would 

include performance standards for new private developments as part of the 

discretionary approval process under CEQA. Under the PS, new projects 

would be required to quantify project- generated GHG emissions and adopt 

feasible reduction and/or offset measures to reduce project emissions to 30% 

below BAU project emissions. The PS does not require that project applicants 

implement a predetermined set of measures. Rather, project applicants are 

encouraged to choose the most appropriate measures for achieving the 

percent reduction and/or offset goal, while taking into consideration cost, 

environmental or economic benefits, schedule, and other project 

requirements. 

o We suggest including a discussion of BAAQMD and/or CAPCOA as agencies 

engaged in offset protocol approvals or offset project coordination. 

Chapter 6 GHG Reduction Measure Implementation Program 
6.2 Marin County Sustainability Team (Pg 6-1 – 6-2) 

 Section 6.2 states that the responsibility of implementing the strategies (Please 
clarify whether these are quantitative strategies only or both quantitative and 
supporting strategies) and ensuring that emissions reductions are achieved in a 
cost-effective manner lies with the Sustainability Team, which is a division of the 
CDA. A list of their responsibilities is shown on pages 6-1 and 6-2.  

o With relation to the MCP, we suggest that the CDA support the MCP by 
making CEQA offset credits available to the agriculture sector.  

o Included in this list of strategies is ‘engaging the community and 
stakeholders. Although not explicitly stated, the language under this section 
(and section 6.6) suggests that community engagement regarding the 
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implementation of each emission reduction strategy will be done post CAP 
adoption. We strongly recommend that the County engage the agriculture 
community on GHG reduction strategies prior to the adoption of the CAP.   
 

6.4 Implementation Schedule (Pg 6-2 – 6-5) 
 Section 6.4 describes the implementation schedule of strategies and how it was 

determined that strategies fall under specific implementation timelines. We suggest 
that the County work with agriculture producers to come up with a GHG reduction 
target within the suggested timelines and assist them in determining the resources 
that they would need to achieve those targets. This information could then be used 
to develop the Agriculture framework of the GHG Reduction Plan.   
 

6.5 Funding Strategies (Pg 6-5) 
6.5.2 Community and Project Level Financing (Pg 6-6 – 6-7) 
 The County has identified under section 6.5 that it will have a leadership role in 

identifying and pursuing relevant funding for some candidate strategies and that the 
private sector will also need to pursue different funding options. Appendix C shows 
that the upfront costs for implementing most of the strategies were not estimated. 
No potential funding source was identified for the agriculture sector in Table 6-3. 
Also, it is not clear whether potential philanthropic funds were accounted for in 
these sections of the Plan.  

 Successful climate action on any scale largely depends on the availability of funds 
and the practicality of funding modalities between recipients and funders. A County 
can identify thousands of climate actions in its CAP, but without funds and workable 
funding modalities, CAP’s are essentially ineffective and feckless. We urge the 
County to think outside the box and to find innovative funding solutions for its CAP 
and to leverage the County’s wealth and resources to subsidize existing climate 
action funds.  

 Since the Draft CAP Update was released, a lot of progress has been made regarding 
the State’s Cap and Trade funds, the State water bond, USDA’s wetlands and 
farmland conservation funds, etc. We recommend that the County identify potential 
opportunities from these funding streams for the implementation of agriculture 
supporting measures and incorporate them into the Final CAP Update.    
    

6.8 Regional Collaboration (Pg 6-8 – 6-9) 
 Section 6.8 lists partners for regional collaboration. We suggest you include 

Agriculture under this section and identify potential partners such as the Natural 
Resources Conservation Service (NRCS), US Department of Agriculture (USDA), 
California Resource Conservation Districts (Marin, Sonoma, Goldridge), California 
Climate and Agriculture Network (CalCAN), California Rangeland Coalition, 
Community Alliance with Family Farmers (CAFF), etc.      

 
6.9 Beyond 2020 (Pg 6-9 – 6-10) 

 Suggested rewrite:  ….In order to reach 80% below 1990 emissions levels by the 
year 2050, the County would need to reduce community emissions to 112,370 
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MTCO2e, as illustrated in Figure 6-2. Based on population forecasts from ABAG, this 

is equivalent to 1.4 MTCO2e per capita or 1.1 MTCO2e per service population 
(population + employment). Current emissions in 2012 are 7.1 MTCO2e per capita 

and 5.7 MTCO2e per service population. This demonstrates the scale of the challenge 
to get to 2050 recommended levels and makes it clear this goal will not be met by 
emission reductions alone.  Significant terrestrial carbon sequestration efforts must, 
therefore, be an integral component of the County CAP. Because the County has 
adopted an aggressive target of 30% below 1990 levels by 2020, the County is 
currently on the right track to meet the 2050 target, and is ahead of the AB 32 goal 
for 2020 (1990 levels). The County’s 2020 target is equivalent to 5.7 MTCO2e per 

capita or 4.5 MTCO2e per service population, underscoring the challenge associated 

with meeting the 2050 goal of 1.4 MTCO2e per capita or 1.1 MTCO2e per service 

population and the need for a much more aggressive approach to GHG reduction and 
sequestration moving forward. 

P 6-10, Footnote14; “According to the IPCC, “an increase in the global average 

temperature of 2°C (3.6°F) above pre-industrial levels, which is only 1.1°C (2.0°F) 

above present levels, poses severe risks to natural systems and human health and 

well- being.” In order to avoid temperatures above those levels, we need to stabilize 

atmospheric GHG concentrations at 450 parts per million (California Air Resources 

Board 2014).”  This information is dangerously deceptive and outdated.  Natural 

systems and human health and well-being are already at high risk, and GHG 

concentrations are already at or above 479 ppm, accounting for CO2 (400 ppm), 

CH4, NO2 and other GHGs (http://www.esrl.noaa.gov/gmd/aggi/).  

Chapter 7 Climate Change Adaptation 
7.1 Introduction (Pg 7-1) 

 Suggested revision: Climate change planning includes at least two distinct response 

categories—mitigation and adaptation. Mitigation refers to minimizing the 

magnitude of climate change, primarily through adopting GHG reduction strategies, 

including drastic reduction of GHG emissions and significant increase in GHG 

sequestration. However, even with the adoption of aggressive mitigation actions, 

climate change is already underway and cannot be completely avoided. Adaptation 

refers to actions taken to minimize the disruption resulting from the impact of 

unavoidable climate change effects. 

7.2 How the Climate May be Changing in Marin County 
 Suggested re-write: How the Climate Is Changing in Marin County 

 
7.3 Status of Adaptation Efforts in Marin County (Pg 7-5 

7.3.2 Additional Efforts Needed (Pg 7-6) 
 Although a large number of adaptation activities are underway, there has not been a 

http://www.esrl.noaa.gov/gmd/aggi/


 Page 19 
Marin CAP Update Comments 

Submitted by the Carbon Cycle Institute 

consolidated look across sectors and climate change stressors, at the vulnerabilities 

of Marin County. A more comprehensive, county-wide vulnerability assessment 

would help highlight where resources should be focused under adaptation planning 

efforts.  Why is this not the focus of this Climate Action Plan? Marin appears to be 

kicking the can down the road on climate change action. 

7.4 Potential impacts of climate change on Marin County’s sectors and potential adaptation 
actions (Pg 7-7 – 7-9) 

 Table 7. 2. Agriculture; Reference is made to the following bullet points. This list is 
apparently derived from somewhere other than Marin. It would be vastly improved 
by engaging with agricultural practitioners and institutions in Marin County. 

o Adjust growing season and planting methods or select varieties of plants that 
are heat resistant.  

o Grow different varieties of plants and crops that are more tolerant to 
variability or projected climate conditions.  

o Develop plan for animal safety in the event of an extreme event such as a 
flood, storm surge, or extreme heat.  

o Use buffers to modify and reduce fertilizer and pesticide application to 
address potential increases in polluted agricultural runoff from floods, 
inundation, and erosion.  

 
7.4.4 Agriculture (Pg 7-12) 
o Under section 7.4.4 the CAP recommends that the County Department of 

Agriculture and independent farmers and ranchers take a lead on conducting a 
vulnerability assessment and identify the appropriate adaptation options that 
are appropriate for the region, while also increasing their collaborative efforts 
with the Marin Municipal Water District, Marin County Fire, CDA and Marin 
County Flood Control and Water Conservation District. Why is this not part of 
this CAP? In order to assess how the Agriculture sector will adapt to climate 
change, we need to first identify the vulnerabilities and risks of climate change to 
this sector, its producers and its consumers. This plan has already identified 
adaptation measures that are not relevant to Marin’s Agriculture landscape and 
is now recommending in this section that its communities need to assess their 
own vulnerabilities. We suggest that this Plan reframe this section as an 
important action item for Marin’s climate adaptation and mitigation moving 
forward. As a first step toward this, we suggest that the County increase its scope 
of work for the CAP to facilitate the suggested ‘collaboration’ between these 
groups and to agree on a scope of work that the County will then integrate into 
its CAP.      
 

Appendices 
Appendix A Summary of Adaptation Actions 

 Agriculture 
o Riverine Flooding: Please edit this language for clarity of meaning:  

“Develop a watershed plan to mitigate flooding that is built off existing 
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floodplains and takes into account potential for changes in precipitation patterns 
(e.g., heavier rainfall events).” 
“Use buffers to modify and reduce fertilizer and pesticide application to address 
potential increases in polluted agricultural runoff.”  

o Sea Level Rise: Under mitigation, include a discussion of the potential for active 

land management practices along Marin’s Bayshore -specifically, carbon farming 

and paludiculture- to restore wetlands, sequester atmospheric carbon and 

accrue significant quantities of carbon-rich soil to increase shoreline elevation 

and buffer storm surges (CCRP 2014). (http://www.paludiculture.uni-

greifswald.de/doc/paludiculture_broschuere_eng.pdf)   

o Shift in Water Demand/Supply: include enhancement of water holding 

capacity of Marin’s agricultural soils through use of compost and other soil 

organic carbon enhancement strategies per Marin Carbon Project Carbon Farm 

Planning protocol. 

o Warming/acidification of Bay and Coastal waters; add language supporting 
maximization of shellfish production options within the County to enhance 
County-wide resilience against potential warming/acidification impacts in 
specific shellfish production waters 

 
Appendix B Inventory and Forecast Details 

 Forestry 

o “Calculation of GHG emissions sinks from carbon sequestration from outside 
the agricultural sector in forest, timberland, scrubland, non-rangeland 
grasslands and wetlands as well as urban forests.”  Given the high percentage 
of forest cover on Marin agricultural properties, how was forest land 
distinguished from agriculture land?   It would be helpful to present this in 
tabulated form in an appendix, so that, for example, forested ag land can be 
distinguished from forested non-ag lands.  This will help in quantifying 
agriculture’s position as a source or sink for GHGs. 

 
 Rangeland Soil Carbon Stock 

o The plan cites A Low-Cost, High-Benefit Approach to Climate Change 
Mitigation (Silver and Ryals 2009), but ignores subsequent significant peer-
reviewed work done by Silver, Ryals and others, including a full lifecycle 
assessment of the rangeland compost practice (Ryals and Silver 2013, 
DeLonge et al, 2013).  The final plan should include an in-depth discussion of 
the potential for rangeland/agricultural soils to play a significant role in 
Marin’s climate change response strategy. 

o B-18; Rangeland Soil Carbon.  Given the wide range of soil carbon values 
presented in the single cited data source (Silver and Ryals 2009), it would be 
helpful to know how rangeland soil carbon stock values were determined.  
Given the significant carbon sequestration potential in Marin county 
rangeland soils (Ryals and Silver 2013, DeLonge et al 2013), it is important to 
forecast that potential in the overall context of agriculture’s potential role in 

http://www.paludiculture.uni-greifswald.de/doc/paludiculture_broschuere_eng.pdf
http://www.paludiculture.uni-greifswald.de/doc/paludiculture_broschuere_eng.pdf
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GHG mitigation for Marin. While there may be some “uncertainty about 
future change in land cover types “in Marin, rangeland acreage is highly 
unlikely to change significantly in the foreseeable future.  

o It is equally important, given the findings of the Marin Carbon Project (Ryals 
and Silver 2013, DeLonge et al 2013), that the link between the County’s 
organic waste streams, including livestock manure, food waste and other 
organics, and its agricultural carbon sequestration potential, be made explicit 
in the CAP. 

o P. B-16; Please clarify this statement: “Standard emissions factors from 
USEPA and CARB, and 2012 ICLEI Community Protocol equations specific to 
manure management were used to estimate emissions resulting from 
manure use for the livestock population in the county.”  

o Please tabulate this data in the appendix, with respect to enteric 
fermentation, lagoon storage of manure on dairies, and other manure 
handling and spreading practices.  Recent work by Owen and Silver (2014) is 
highly relevant here. 

o P. B-17. “Emissions resulting from fertilizer use were calculated using the 
number of acres treated with fertilizers from the USDA’s agriculture census 
for the years 2000 through 2010 (U.S. Department of Agriculture n.d.).” This 
data has a high probability of being inaccurate for Marin, which is dominated 
by organic agriculture and uses relatively little synthetic nitrogen fertilizer.  
At a minimum, it would be good to see this data tabulated in the appendix. 

o Strategies to address potential catastrophic livestock mortalities due to 
extreme heat, via on-site composting, for example, should be addressed in 
the ag component of the plan. 
 

Appendix C Reduction Strategy Details and Analysis Methods 
 Agriculture 

o Suggested changes to this section: Assume 80% of dairies will install 
methane digesters and that no other ag facilities will do so. 

o Footnote 4 suggested rewrite: 4 Individual project proponents could also sell 
GHG credits associated with these installations on the carbon market. To the 
extent that project GHG credits are used to offset GHG emissions due to other 
activities, they may not be taken as “credit” in reducing local GHG emissions. 

o Changed Assumptions around methane capture:  
 Participating dairies will capture 65% of methane emissions from 

manure management. 
 80% of milking dairy cows in the County will feed the methane digesters 

(see Comment Table 1) 
 75% of captured methane would be combusted to produce electricity. 

o Analysis Method: 2020 BAU Manure management emissions from dairy cows, 
beef cows, and other cattle were multiplied by 52% (80% participation rate * 
65% total capture rate) to determine GHG emission reductions from this 
measure. Total captured methane was multiplied by 75% to calculate the 
amount of methane combusted for electricity generation. 
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o Under Ag Supporting Practices (page C-73), the CAP describes the MCP again, 
but does not identify how the County would use the MCP to reduce its 
emissions or to support quantitative strategies.  
 

 Land Conservation 
o Under Land Conservation (page c-74), the CAP describes very generally how 

the County will protect conservation areas and create new vegetated open 
spaces by encouraging...  preservation and restoration.... with no other 
specific actions stated thereafter. We suggest that the County increase its 
work with the Marin RCD and MALT to promote conservation, assist them in 
seeking funding opportunities and integrating climate mitigation and 
adaptation into their programs.       
 

 Energy Efficiency and Renewable Energy 
o C-29, Tree Planting.  310 trees per year is a very low number; suggest 

increasing this to not less than 3,100 trees per year.  Failure to include the 
carbon sequestration benefits of tree planting misses a significant 
opportunity to reduce atmospheric GHG levels.  As per agricultural 
comments, please include sequestration potentials in this sector.  

o C-56, Energy-1.5. Shade Tree Planting  Objective: Promote the planting of 
shade trees around County facilities. Plant 100 new trees each year as part of 
this goal. Promote California natives or low water trees and include irrigation 
upgrades to support tree health until established.  Promote use of compost 
and mulch in all planting projects. 

 
 

Literature Cited 

CCRP, 2014.  California climate change research plan. Public Discussion Draft.  Climate 

Action Team. June 2014. Guido Franco, Project Director. 

DeLonge, M., R. Ryals and W.L. Silver, 2013. A Lifecycle Model to Evaluate Carbon 

Sequestration Potential and Greenhouse Gas Dynamics of Managed Grasslands.  

Ecosystems (2013) 16: 962–979.  

Greer, D. 2010; Anaerobic Digestion For Smaller Dairies. BioCycle , Vol. 51, No. 6: 24. 
 
Greifswald University, 2012. www.paludikultur.de. Institut of Botany and Landscape 

Ecology Institute for sustainable development of the earth (DUENE e.V.). Michael Succow 

Foundation for the Protection of Nature. Grimmer Straße 88.17487 Greifswald.  

Lal R. 2004a. Soil carbon sequestration impacts on global climate change and food security. 

Science 304(5677):1623–7. 



 Page 23 
Marin CAP Update Comments 

Submitted by the Carbon Cycle Institute 

Lal R. 2004b. Soil carbon sequestration to mitigate climate change. Geoderma 123:1–22. 

Lee, H.  and D. A. Sumner. 2014. Greenhouse Gas Mitigation Opportunities in California 

Agriculture: Review of the Economics. NI GGMOCA R 7. Durham, NC: Duke University. 

Marin County Department of Agriculture Weights and Measures, 2013.  Livestock and 

agricultural crop report. 

McBratney, A., D. J. Field , A. Koch, 2014.  The dimensions of soil security    Geoderma 213: 

203–213. 

Myhre, G., D. Shindell,  F.M. Breon., 2013. Anthropogenic and natural radiative forcing. In: 

Climate Change 2013: The Physical Science Basis. Contribution of Working Group 1 to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge 

University Press, Cambridge, United Kingdom and New York, NY, USA. 

Owen, J. and W. Silver, 2014. Greenhouse gas emissions from dairy manure management: a 

review of field-based studies.  Global Change Biology. doi: 10.1111/gcb.12687. 

Owen, J., E. Kebreab, and W. Silver. 2014. Greenhouse gas mitigation opportunities in 

California agriculture: Review of Emissions and Mitigation Potential of Animal Manure 

Management and Land Application of Manure. NI GGMOCA R 6. Durham, NC: Duke 

University. 

Ryals, R. and W.L. Silver, 2013.  Effects of organic matter amendments on net primary 

productivity and greenhouse gas emissions in annual grasslands.  Ecological Applications, 

23(1): 46–59. 

Ryals, R., M. Kaiser, M.S. Torn, A.A. Berhe, W.L. Silver, 2014.  Impacts of organic matter 

amendments on carbon and nitrogen dynamics in grassland soils.  Soil Biology & 

Biochemistry 68 (2014) 52e61 

Sposito, G., 2013.  Green water and global food security.  Vadose Zone J. 

Doi:10.2136/vzj2013.02.0041  

US EPA 2011. Market Opportunities for Biogas Recovery Systems at U.S. Livestock 

Facilities. U.S. Environmental Protection Agency, Washington, DC. 

 






















































