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Can management measurably increase  

soil carbon; 

and what happens if we succeed? 
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Results: Above-ground production (forage) has exceeded controls by 

40-70% every year  following the single ½” compost application in 

2008 
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Ryals and Silver 2012 
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Pre-treatment     2009            2010            2011      

Ryals et al. 2013 

Compost increased soil C 

(above compost C alone) 
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Models suggest that the C increase effect persists for 30-100 years 

Ryals et al 2013 

→ 
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65,000 ha 

Marin  

Rangelands 

Lifecycle Assessment: diverting organic materials from 

anaerobic storage and disposal to aerobic composting  

and land application leads to large offsets from avoided 

methane emissions   

Delonge et al. 2013 
6 



GHG Mitigation (avoided 

& Sequestered) 

GHG Emissions 
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Life Cycle Assessment suggests significant 

GHG mitigation potential statewide 

Emissions from Ag and forestry 

sector (2008) 

Emissions from commercial 

sector (2008) 

Redrawn from DeLonge et al. 2013 

Applied to 5% of CA Rangeland 
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At a rate of 0.5 Mg C ha-1 y-1 

=  28 MMT(Tg) CO2e y-1 

Units:  
Mg = Metric ton 
MMT(Tg)= Million metric 
 tons  
CO2e = CO2 equivalents 

California  Rangelands Carbon Sequestration Potential 
With Compost Additions 

 
 
 

Emissions data: CA GHG Inventory 2010 

At a rate of 1 Mg C ha-1 y-1 

= 56 MMT(Tg) CO2e y-1  

At a rate of  3 Mg C ha-1 y-1 

= 169 MMT (Tg) of CO2e y-1  

•Livestock  
~ 15 MMT CO2e y-1 

•Commercial/residential 
~ 42 MMT CO2e y-1 

•Electrical generation 
 ~112 MMT CO2e y-1 

 

(Without avoided methane emissions) 

 

23 million hectares (57 million acres) of rangeland in California:  67% (38 
million acres) is grasslands and pastures.   
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Compost also increased soil moisture…. 

UCSFREC, Browns Valley, Ryals and Silver 2013 
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Carbon Farm Planning and 
Implementation 

 Implementation Activities 

• Identify demonstration C-Farms and 
conduct farm assessments, including 
soil sampling (2013).  

• Apply compost on rangelands  at scale 
(2013)  

• Develop list of other carbon beneficial 
NRCS practices, plus;  

• Complete 3 C-Farm Action Plans 

•  Calibrate GHG accounting models with  
COMET-Farm/CSU and C-Farm data. 

• Provide C-Farm permit assistance, 
technical expertise, implementation 
funding and monitoring assistance. 

• Implement C-Farming workshops for 
farmers and ranchers (2015) 

• Confirm roles of project partners and 
scalability to other counties. 
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Quantifying C-Farm Impacts 
The COMET-Farm Tool  

(http://cometfarm.nrel.colostate.edu)  

has potential to allow a relatively rapid and thorough 

assessment of the greenhouse gas benefits of 

Integrated Carbon Farms 

 
Working with CSU’s NREL to use and refine the methods and models 

behind the COMET-Farm tool to: 

 

1)calculate the greenhouse gas benefits of proposed practices for our three 

demonstration carbon farms and; 

 

2)Develop a rapid-assessment on-farm conservation practice carbon 

capture planning tool: 

COMET-Planner Tool 

(http://comet-planner.nrel.colostate.edu)  
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Carbon capture synergies 

 resulting from “stacking” of compost addition and improved grazing practices 

NB: only added N was accounted for in this scenario; no soil 

water or soil O2 enhancement from SOM increases was included 

in the model. 
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Photo: http://restlesspilgrim.net 

Questions? 
www.marincarbonproject.org 
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 Local Climate Action Plans 

 

Climate Protection Committee 

December 1, 2014 

Abby Young 

Principal Environmental Planner 

AGENDA: 5 



Air District and 
Climate Action Plans 

• 2007:  19 Climate Protection Grants to develop climate action 
plans (CAPs) or integrate GHG reduction into general plans 

• 2007-08: work with ICLEI-Local Governments for 
Sustainability* to provide county-based GHG inventory training 

• 2010: CEQA Guidelines and guidance on CAPs 

• 2010-14: ongoing technical assistance, review, guidance, tools, 
feedback 

• 2014: 10-Point Climate Action Work Program supports local 
climate action plan development and implementation 

2 * Formally the International Council for Local Environmental Initiatives 



Regional Climate Protection Strategy 

41.3 

17.5 
27.6 

7.4 

Determining regional impact of local CAPs: 

• How many are there, which jurisdictions have 
them? 

• What are the similarities across CAPs? 

• What are the differences and innovations? 

• Do they address all Scoping Plan sectors? 

• What is their aggregated impact? 
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Bay Area 
Climate Action Plans 
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Alameda 
Alameda County 
Albany 
Antioch 
Belvedere 
Benicia 
Berkeley 
Burlingame 
Calistoga 
Colma 
Concord 
Contra Costa Co. 
Danville 
Dublin 
East Palo Alto 

El Cerrito 
Emeryville 
Fairfax 
Fremont 
Hayward 
Hillsborough 
Larkspur 
Livermore 
Los Altos 
Los Gatos 
Marin County 
Martinez 
Menlo Park 
Mill Valley 
Milpitas 

Mountain View 
Newark 
Novato 
Oakland 
Pacifica 
Palo Alto 
Piedmont 
Pleasanton 
Redwood City 
Ross 
Saint Helena 
San Anselmo 
San Carlos 
San Francisco 
San Jose 

San Leandro 
San Pablo 
San Rafael 
San Ramon 
Santa Clara 
Santa Clara Co. 
Santa Rosa 
Solano County 
So. San Francisco 
Sunnyvale 
Tiburon 
Union City 
Vallejo 
Walnut Creek 

These CAPs cover 80% of the Bay Area population 

60 adopted, community-wide Climate Action Plans 



Targets 
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How do Bay Area CAPs measure up to the AB 32 target? 
• 32 CAPs use the AB 32 target 

• 20 CAPs have more stringent                       
targets 

• 4 CAPs have less stringent                 targets 

• 15 CAPs also include longer        term 
targets 

AB 32  Scoping Plan:  Community-wide climate action plans should 
reduce GHG emissions 15% below “current” levels by 2020 

Tons 
GHGs Gap to 

meet 
target 

On average, most CAPs rely on state actions to achieve two-thirds of their 
necessary GHG reductions. 

Target graph from San Anselmo Climate Action Plan 



GHG Reduction Measures 
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Transportation, 
609, 35% 

Green Buildings, 
486, 28% 

Waste, 220, 13% 

Water, 200, 11% 

Energy, 148, 9% 

Natural Lands, 
43, 2% Ag, 33, 2% 

# of GHG Measures by Sector 

Transportation, 
2,100,000, 29% 

Green Buildings, 
2,078,952, 29% 

Waste,  
1,107,460 , 15% 

Water, 101,279, 
1% 

Energy,  
1,892,555 , 26% 

Natural Lands,  
4,784 , 0% 

Agriculture, 
15,148, 0% 

Annual Tons GHGs Reduced by 2020 by 
Sector 



GHG Reduction Measures 
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Most common measures by sector 
 

Energy 
• Solar financing (PACE) 
• Streamline solar permitting, fees 
• Investigate community choice 

aggregation 

Green Buildings 
• Energy efficiency requirements on 

new development & major 
remodels 

• Promote PG&E and other 
incentives for existing buildings 

• Energy efficiency standards for 
municipal buildings and facilities 

Transportation 
• Mixed use/infill/TOD 
• Increase densities 
• Bike infrastructure & facilities 
• Alternative fuels in municipal fleets 

Waste 
• “Zero waste” goal 
• Expand food waste collection 
• Construction & demolition recycling 

ordinance 
• Ban on plastic bags 



GHG Reduction Measures 
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Most common measures by sector 
 

Natural & Working Lands 
• Urban tree-planting requirements 
• Preserve open space 

Water 
• Conservation requirements on 

major landscaping projects 
• Require greywater for irrigation in 

new development 
• Encourage conservation through 

tiered pricing 

Agriculture 
• Promote farmers markets 
• Community gardens 
• Reduce fertilizer use 

Short-lived Climate Pollutants 
• High GWP pesticide alternatives 
• Retire refrigerant-leaking 

equipment/vehicles 



GHG Reduction Measures 

41.3 

17.5 
27.6 
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Particularly innovative/unique measures 

• Residential/Commercial Energy Conservation Ordinances (RECO/CECO) 
(Albany, Berkeley, Burlingame, Hayward, Piedmont, San Francisco, San 
Pablo) 

• Voluntary RECO becomes mandatory if goals are not met (Pleasanton) 

• Cool paving ordinance (Santa Rosa) 

• Lower GWP refrigerant specifications in municipal purchasing policy (El 
Cerrito) 

• Solar Energy System on Police Station (Tiburon) 

• Home-based Business Development Strategy (San Pablo)  

• Regionally-produced food for City events (Albany) 

• Require recycling as a condition of permit issuance for special events 
(Fremont, San Carlos, Burlingame)  



GHG Reduction Measures 
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What do we mean by voluntary vs. mandatory measures? 

Measure Mandatory Voluntary 

Green Buildings Require energy efficiency upgrades 
at time of sale 

Promote PG&E, other incentives 

Bicycle Facilities Require large employers to provide 
bicycle facilities (showers, lockers) 

Encourage the provision of bicycle 
amenities in new development 

Greywater Adopt an ordinance requiring use 
of greywater for irrigation 

Adopt an ordinance allowing 
greywater systems 

Car Share City shall/will implement a car 
share program 

Explore feasibility of implementing 
a car share program 

Waste reduction Adopt an ordinance requiring 
businesses to compost food scraps 

Establish a goal of zero waste 

Key challenge: more mandatory measures in local CAPs 
• They are more likely to be fully implemented 
• They are more likely to achieve their estimated GHG reductions 



Implementation Strategies 
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Common components of implementation strategies 

• Staffing: 
  Internal, inter-departmental “Green Team” 

  Hire climate coordinator 

• Monitoring/reporting: 
  Annual reporting on individual measures 

  periodic (every 2-5 years) re-inventory 

• Funding/financing: 

 Near-term strategies funded through municipal budget 

  Longer-term strategies funded through grants, financing 
  Cap & Trade funds? 

 



CAPs and Cap & Trade 
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12 State agencies dispersing $900 million in FY 2014-2015 
• 25% (>$200m) must benefit disadvantaged communities 
• Each agency will develop its own guidelines 
• Guidelines and solicitations expected by end of 2014: 

A. Sustainable Communities/Affordable Housing/Sustainable Ag Land (draft 
guidelines due out Dec. 1, $130m offered in 2015) 

B. Low-Carbon Transportation (staggered solicitations starting end of 2014 for 
total of $200m)  

C. Energy Efficiency Financing in Public Buildings (open now for $20m) 

D. Agricultural Energy and Operational Efficiency (solicitation due out in Dec., 
$15m) 

E. Water Energy Efficiency (open now, deadline Dec. 12 for $30m) 

F. Wetlands Restoration (open now, deadline Dec. 19 for $25m)   

G. Waste Diversion Program Organics Loan Program (open now, deadline Dec. 1 
for $25m) 



CAPs and Cap & Trade 
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Matching local CAP measures to Cap & Trade funding 

• Sustainable Communities/Affordable Housing/Sustainable Ag 
Land: implement PDA development projects 

• Low-Carbon Transportation:  launch car-share programs, 
implement bike master plans 

• Energy Efficiency Financing in Public Buildings: upgrade to higher 
efficiency street and outdoor lighting 

• Agricultural Energy and Operational Efficiency: upgrade ag water 
pumps, off-road equipment 

• Water Energy Efficiency: provide home water audits and indoor 
upgrades 

• Waste Diversion Program Organics Loan Program: expand or 
launch food waste collection program 



CAPs and Cap & Trade 

41.3 

17.5 
27.6 
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Matching local CAP measures to Cap & Trade funding 

• Department of Water Resources' Water-Energy Grant Program:  

1. City of El Cerrito: Convert City landscaped areas to ‘Bay-Friendly,’ drought-
tolerant landscapes.  

2. City of Fremont: Continue collaborating with the California Youth Energy Services 
program to conduct residential energy and water audits and to distribute water 
saving shower heads and faucet aerators to Fremont households. 

• CAL FIRE’s Urban Forestry Grants: 

1. City of East Palo Alto: Support efforts to plant trees in East Palo Alto. 

2. City of San Leandro:  Increase urban canopy cover. 

3. City of Union City: Expand the urban forest to sequester carbon and reduce 
building energy consumption. 



Next Steps 
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• Continue to support local jurisdictions as they 
develop and implement local CAPs 

• Help jurisdictions find and apply for Cap & Trade 
funding 

• Track and share information on best practices 

• Evaluate air quality and public health co-benefits 

• Inform the development of the Regional Climate 
Protection Strategy 


