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May 7, 2026 
 
Suzanne Lippre 
Administrative Analyst 
Planning & Building Department 
County of Humboldt 
3105 H Street, Eureka, CA 95501 
 
RE: Response to RFP PLN2026-01 
 
Dear Colleagues, 

We are pleased to submit our proposal in response to the County of Humboldt’s Department of Planning and 
Building - Long Range Planning Division’s RFP PLN2026-01 for a Humboldt Natural and Working Lands Carbon 
Stock and Management Study. 

After carefully reviewing the requirements outlined in the RFP, we are confident that we can successfully deliver 
the services requested. Our proposed approach integrates geospatial analysis, best-available carbon accounting 
methodologies, ongoing engagement with our community, and scenario analysis to develop a scientifically robust, 
policy-relevant, and publicly accessible assessment of natural and working lands carbon stocks and sequestration 
opportunities across Humboldt County. It will provide the empirical basis and community engagement necessary 
to create and implement a plan aligned with State climate goals and local priorities. 

Our team has extensive experience in carrying out policy-engaged research at the interface of climate and land 
management. Our recent work on carbon accounting for forest and agricultural land management decisions has 
been supported by grant funding from agencies including the CA Governor’s Office of Land Use and Climate 
Innovation, the CA Energy Commission, the CA Air Resources Board, CALFIRE, and the US Department of 
Energy. This broad support is a testament to the efficacy of our team and the quality of our research products. As 
principal investigator (PI) of this project, I would play a key role in every stage of the research, bringing to this 
work my extensive experience providing technical support services in close collaboration with policymakers, 
community partners, and the private sector. 

As long-time residents of Humboldt County, our team possesses the local knowledge and community network 
necessary to ensure the development and implementation of a successful plan. We would be eager to discuss 
this proposed work with members of your team and hope to collaborate with you on this exciting project. 

Yours sincerely, 

 
Kevin Fingerman 
Professor of Energy and Climate 
Department of Environmental Science & Management 
Cal Poly Humboldt 
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Submit With RFP 

SIGNATURE AFFIDAVIT 

NAME OF FIRM:

STREET 
ADDRESS: 

CITY, STATE, ZIP 

CONTACT 
PERSON: 

PHONE #: 

FAX #: 

EMAIL: 
Government Code Section 6250 et.seq., the “Public Records Act”, define a public record as any writing 
containing information relating to the conduct of public business. The Public Records Act provides that 
public records shall be disclosed upon written request, and that any citizen has a right to inspect any 
public record, unless the document is exempted from disclosure.  

In signing this proposal, I certify that this firm has not, either directly or indirectly, entered into any 
agreement or participated in any collusion or otherwise taken any action in restraint of free competition; 
that no attempt has been made to induce any other person or firm to submit or not to submit a proposal; 
that this proposal has been independently arrived at without collusion with any other proposer, 
competitor or potential competitor; that this proposal has not been knowingly disclosed prior to the 
opening of proposals to any other proposer  or competitor; that the above statement is accurate under 
penalty of perjury. 

The undersigned is an authorized representative of the above named firm and hereby agrees to all the 
terms, conditions, and specifications required by the County in this Invitation to Bid and declares that the 
attached proposal and pricing are in conformity therewith. 

Signature  Title 

Name (type or print� Date 

This firm herby acknowledges receipt / review of the following addendum(s) (If any) 
Addendum #      Addendum #     Addendum #     Addendum # 

_______________________ _____________________________________ 

_____________________________________ 
  

_______________________ 

Cal Poly Humboldt Sponsored Programs Foundation

Cal Poly Humboldt, 1 Harpst Street, SBS 427

Arcata, CA 95521

Kacie Flynn, Executive Director

kacie.flynn@humboldt.edu

(707) 826-4189

(707) 826-4783

Kacie Flynn

Executive Director 
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Project Understanding and Approach 
This project will develop a scientifically robust, policy-relevant, and publicly accessible assessment of 
natural and working lands (NWL) carbon stocks and sequestration opportunities across Humboldt 
County. Our approach integrates geospatial analysis, remote sensing data, best-available carbon 
accounting methodologies, community partner engagement, and scenario-based analysis to support 
informed decision-making aligned with State climate goals and local priorities. 

A central pillar of our approach is alignment with the California Air Resources Board (CARB) 2025 
Natural and Working Lands Carbon Inventory, including its methods, accounting framework, and core 
data inputs. We will use and extend upon CARB’s model structure to estimate the location, magnitude 
and type of carbon storage across Humboldt’s natural and working landscapes, as well as historical 
carbon stocks and rates of accumulation. This ensures that project outputs and findings are directly 
compatible with State climate planning frameworks and defensible under CEQA and related policy 
contexts. 

To enhance the accuracy and local relevance of this framework, particularly in forested systems, we will 
integrate updated forest state modeling developed by our team1,2. This includes high resolution (30m) 
forest composition and structure derived from TREEMAP3, with modeled disturbances (including timber 
harvests, wildfire and mortality) and growth to current conditions using the Forest Vegetation Simulator 
(FVS). FVS will further be utilized to estimate the impacts of forest growth on carbon stocks. 

The combination of CARB’s statewide carbon accounting framework with our forest modeling will allow 
us to produce a more accurate and current estimate of carbon stocks and dynamics that either 
approach alone. This hybrid framework is particularly important in Humboldt County, where forests 
dominate the landscape and drive the majority of carbon storage and year-over-year change. Our team 
has spent most of the past decade developing expertise in this type of geospatial forest carbon 
modeling. The methods and datasets we’re able to bring to this project are state-of-the-art and will 
vastly improve the estimates and scenario analysis that are otherwise available. 

We will implement a phased methodology corresponding to Tasks 1–3, beginning with development of 
a clear analysis and planning framework (Task 1), followed by construction of a countywide carbon 
inventory (Task 2), and culminating in a feasibility study identifying actionable strategies to enhance 
carbon sequestration while maintaining long-term ecosystem stability (Task 3). Our team is particularly 
well-positioned to tackle this work because we have deep local knowledge, established community 
relationships, and nearly a decade of experience modeling carbon flows under different management 
strategies on forested landscapes and evaluating farming practice impacts on soil organic carbon 
dynamics. 

The project will produce a suite of internal deliverables intended to facilitate collaboration among the 
project team, County staff, and technical advisory committee members as well as public-facing 

 
1 Fingerman et al. (2023). Climate and air pollution impacts of generating biopower from forest management residues in 
California. Environmental Research Letters, 18(3), 034038 
2 Buccholtz et al (2024). Biomass Estimation Methods for C-BREC and Related Projects. Spatial Informatics Group and Schatz 
Energy Research Center  
3 Houtman, Rachel M.; Leatherman, Lila S. T.; Zimmer, Scott N.; Housman, Ian W.; Shrestha, Abhinav; Shaw, John D.; Riley, 
Karin L. 2025. TreeMap 2022 CONUS: A tree-level model of the forests of the conterminous United States circa 2022. Fort 
Collins, CO: Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2025-0032. 
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deliverables designed for community engagement and both near- and long-term implementation. These 
include: 
Key Project Deliverables 

1. Kick-off meeting notes and formal responses to questions from the Kick-off meeting 
2. Finalized Project Scope and General Approach Table 
3. Meeting agendas and notes from at least three Technical Advisory Committee meetings and 

one public meeting  
4. Library of Resource Materials (Excel) and Literature and Data Review Summary document 
5. Commented model scripts and data layers making the carbon inventory reproducible 
6. Draft Humboldt Countywide Natural and Working Lands Carbon Stock Inventory Summary 

Report 
7. Draft Carbon Sequestration Feasibility Study Report 
8. (Draft) Humboldt Natural and Working Lands Carbon Stock and Management Study Report 
9. (Final) Humboldt Natural and Working Lands Carbon Stock and Management Study Report 

Task 1: Project Planning Framework 
The initial Project Planning Framework will start with a meeting between the County and our team to 
establish roles and desired outcomes of the project. We will also begin to compile relevant data, and to 
review plans, studies, reports, policies, laws and regulations during this period. Following this initial 
information gathering and coordination with project partners, we will refine the scope of work and adapt 
the guiding questions to ensure that the analysis and resulting deliverables are technically robust, 
policy-relevant, and responsive to County planning needs and community priorities.  

Throughout the project, we will engage with local landowners, land managers, and community 
members to incorporate local knowledge, gather input on current and potential management practices, 
and ensure that the analysis remains grounded in community context and priorities.   

1.1 Kick-Off and Project Alignment 
The Project Planning Framework will begin with a structured Kick-Off Meeting between the County and 
our team, designed to align expectations, confirm roles, and establish a shared understanding of 
project objectives, data needs, and deliverables. Our team will facilitate the 2-hour Kick-Off meeting, 
with in-person and online options as necessary. We expect to continue collaboration between our team 
and the County staff throughout the project through regular, scheduled updates as well as informal 
exchanges on an as-needed basis. 

This initial alignment and ongoing collaboration will ensure that all subsequent work is grounded in a 
clear, mutually agreed-upon framework. Though the scope and methodology for Tasks 2 and 3 will be 
finalized in collaboration with partners, below is our general approach for developing a county-wide 
carbon accounting framework and answering the guiding questions.  

Task Deliverables:  
● Kickoff meeting notes provided after the meeting 
● Formal responses to questions from the Kickoff 
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1.2 Refinement of Guiding Questions and Analytical Framework 
After aligning our understanding of project goals, objectives and useful deliverable elements, through 
the kick-off meeting and consultation with the County, we will refine and finalize the scope of work and 
solidify guiding questions and useful deliverable formats. Below are the County’s guiding questions 
along with our reflections on the approach to be pursued: 

1. What is the existing landscape aboveground, root carbon, and soil organic carbon stock and 
sequestration rate (per year)? How does this vary across land uses, land cover types, public vs 
private, and within County-owned land? 

○ We will use most recent remote sensing data and literature-derived values to estimate 
current carbon stock. This will be aligned with CARB’s NWL carbon accounting 
framework, updated with our forest state modeling. We will correlate the carbon stock 
and sequestration with existing data layers including land use, vegetation type and 
landownership. This analysis will help determine important land management activities 
to be included in the feasibility study.  

2. How have carbon stocks changed over the past 10 years? 
○ CARB’s NWL Inventory shows trends over two decades prior to 2022. Their data show 

positive carbon sequestration rates over much of Humboldt County during the decade 
prior to 2022, though there are areas of negligible or even carbon losses (likely 
associated with timber harvests and wildfires). We will build on this analysis with more 
current stock estimates. Additionally, we will incorporate updated releases of remote 
sensing data and integrate intermediate datasets and disturbance records to increase 
temporal resolution rather than a static 10-year sequestration rate (to reduce sensitivity 
to the landscape status at the beginning and end of this period).  

3. Where have carbon stocks increased? What land use/land cover and land management 
changes have contributed to this increase, and to what extent? 

○ We will produce figures, maps and GIS layers to show locations where carbon stocks 
have increased over the past 10 years, disaggregated by landowner type, land cover 
and land use.  

4. Where have carbon stocks decreased? What land use/land cover and land management 
changes have contributed to this decrease, and to what extent? 

○ We will produce figures, maps and GIS layers to show locations where carbon stocks 
have decreased over the past 10 years, disaggregated by landowner type, land cover 
and land use. We will compare losses on forested landscapes to estimates of harvested 
wood products. 

5. How stable are the existing carbon stocks against localized impacts such as wildfires and other 
climate hazards? What factors, both human-driven and not, influence this stability? 

○ We will use wildfire probability and sea level rise projection geospatial data to evaluate 
locations where sequestered carbon is at risk. We will maintain carbon pool 
disaggregation to inform stability of carbon storage. For example, forest biomass will be 
disaggregated into size class, which has variable carbon stability when decomposing or 
during exposure to wildfire.  

6. Where and through what active restoration, land use, and/or land management activities is there 
the greatest opportunity to optimize the carbon sequestration potential of the landscape while 
maintaining long-term stability of such stocks? Examples may include an assessment of forest 
management practices, agricultural practices, wetland restoration, native grassland restoration, 
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and reforestation, and analyses should include feasibility considerations such as cost or other 
likely barriers to implementation. 

○ We will evaluate carbon sequestration potential and stability of various land and 
resource management options, described in Task 3.  

In addition to the questions identified by county staff in the RFP, we anticipate development of 
additional guiding questions through the community partner engagement process described in section 
1.3 below. Some initial guiding questions we might seek to investigate include the following:   

7. Over what timeframe do the proposed management activities produce carbon sequestration 
benefits? Many management practices may not show carbon benefit until decades in the future, 
though these benefits may be large and stable once they occur. How does the choice of carbon 
sequestration timeframe impact which solutions are understood to perform best? 

8. Which identified management interventions offer the “low-hanging fruit” based on their economic 
characteristics? How might relative cost/profit impact prioritization of management 
interventions?  

9. Which of the identified NWL carbon sequestration strategies can county and municipal-level 
agencies meaningfully impact? 

10. Which land management impacts (beyond carbon sequestration) would be key to 
understand/quantify in order to build a more comprehensive decision matrix to guide real land 
management decisions? 

Following the Kick-Off Meeting, we will refine and operationalize the guiding questions into a structured 
analytical framework that directly links data inputs to required outputs. For each guiding question, this 
will include identification of proposed deliverables that will help answer the question, methods and data 
sources to produce the deliverable and assumptions or constraints associated with the approach.   

Task Deliverables [within 30 days of Kick-Off meeting]: 
● Finalized Project Scope  
● Finalized General Approach Table 

1.3 Community Partner Engagement 
Partner engagement will be conducted early in the process to incorporate local knowledge, share 
relevant resources, and ensure that proposed strategies are grounded in real-world land management 
practices. We will leverage the County’s and our own networks to outreach to key groups involved in 
land stewardship and resource management (landowners, managers, practitioners, agencies, tribal 
governments, and NGOs). We will facilitate a public meeting early in the process to keep interested 
parties apprised of project goals and methods, and to receive information on existing land management 
practices and interest in alternative opportunities for carbon sequestration. We will integrate findings 
from outreach and engagement into a final list of strategies to include in the Feasibility Study analysis. 
This engagement will strengthen the relevance, feasibility, and community acceptance of project 
outcomes. 

With consultation from the County and community partners, we will also form a technical advisory 
committee (TAC) to help guide model boundaries, methodology development, and to ensure our results 
are effective in helping to answer guiding questions. Our team will facilitate at least 3 TAC meetings 
throughout the project timeline, to update the TAC on progress and to solicit input from TAC members. 
Our team is well-networked to form a diverse TAC involving government agencies, academic 
researchers, tribal governments, and both private and public land managers. Through the TAC and 
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public consultation processes, we would remain aware and respectful of any concerns that may emerge 
surrounding tribal data sovereignty or other landowner confidential land-use data and would seek to 
anonymize or if necessary to exclude any such sensitive information. 

Task Deliverables:  
● Meeting agendas and notes from at least three Technical Advisory Committee meetings 
● Meeting agenda and notes from public meeting  

1.4 Literature and Data Review 
A literature review will establish the scientific and regulatory foundation for the project and ensure 
alignment with State and international carbon accounting standards. Additionally, a thorough data 
review will be conducted to determine sources for the most comprehensive, scientifically robust, and 
publicly accepted data products needed for analysis. This will include building on the County’s pre-
compiled datasets, adding datasets that our team works with frequently (such as TREEMAP, 
LANDFIRE and reported forest management treatment data). Where possible, we will use data inputs 
which align with the existing carbon inventory framework developed through the State’s Carbon 
Inventory on Natural and Working Lands.  

We plan to review a broad array of studies, reports, and strategic plans and to align our analysis with 
policies relevant to the analysis including: 

● 2025 Humboldt County RCAP 
● CARB Natural and Working Lands Inventory (2025 update) 
● IPCC Guidelines 
● 2017 Carbon Inventory Estimates from North Coast Resource Partnership 
● CA 30 by 30 initiative to protect 30% of CA landscapes by 2030 
● “Million Acre Strategy” to thin one million acres annually for wildfire risk mitigation 
● AB 32 - CA Global Warming Solutions Act of 2006 
● SB 32 - CA Global Warming Solutions Act of 2016 
● AB 1757 - Climate Goal: Natural and Working Lands 

A wide range of datasets are expected to inform this work, including remotely sensed data products, 
empirical plot-level measurements, disturbance and treatment records, and process-based model 
outputs. We’ve outlined some of the datasets we have already identified as potentially useful for this 
project. 

Because climate—particularly moisture availability—is a major driver of vegetation productivity, wildfire 
behavior, and soil carbon dynamics, we anticipate incorporating climate datasets such as gridMET and 
CAL-Adapt. Terrain also strongly influences moisture balance, vegetation distribution, and disturbance 
patterns, making elevation-derived datasets important to the analysis. We expect to utilize USGS digital 
elevation models and associated terrain derivatives, including slope, aspect, and topographic wetness 
indices. 

For soil carbon estimation, we will review and incorporate datasets that directly characterize soil 
properties and carbon content, including SSURGO, gNATSGO, SoilGrids (ISRIC), the FAO Global Soil 
Organic Carbon (GSOC) dataset, and CARB’s NWL Inventory soil carbon model products. These 
datasets may also inform process-based soil carbon modeling approaches. 
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Quantification of aboveground biomass carbon requires detailed characterization of vegetation 
composition and structure. For forested systems, we plan to utilize our existing forest inventory 
framework, which is fundamentally based on Forest Inventory and Analysis (FIA) plot data spatially 
extrapolated across California via TREEMAP and subsequently grown forward in time using Forest 
Vegetation Simulator (FVS). We also plan to review and compare other vegetation and land cover 
datasets, including available TREEMAP vintages (2014, 2020, and 2022), LANDFIRE, CALVeg, the 
Land Use and Cover Inventory Database (LUCID), and satellite-derived MODIS products. 

Because disturbance history is critically important for understanding carbon dynamics, we will compile 
datasets representing forest management activities and wildfire impacts. Forest treatment and harvest 
datasets may include CAL FIRE reporting, federal FACTS reporting, and the California Wildfire and 
Landscape Interagency Treatment Tracking System. Wildfire disturbance data will primarily be derived 
from CAL FIRE’s Historical Wildland Fire Perimeters dataset and related severity products where 
available. 

We will also review a range of existing modeling frameworks relevant to carbon stock estimation and 
sequestration analysis. Some of the relevant models that are used for process-based forest modeling 
such as Forest Vegetation Simulator (FVS) and our own California Biomass Residue Emission 
Characterization (C-BREC). Forest growth and disturbance dynamics models, including Forest 
Vegetation Simulator (FVS) and our California Biomass Residue Emissions Characterization (C-BREC) 
framework will be reviewed. Soil carbon and ecosystem process models of interest include DayCent, 
RothC, and CWEM-PEPRMT, as well as CARB’s spatially explicit soil organic carbon modeling 
framework used in the California NWL Inventory. We also plan to evaluate COMET-Planner for 
estimating greenhouse gas impacts associated with conservation and land management practices. 

This list will be further refined and expanded if awarded. We will also continue to review emerging 
datasets, modeling approaches, and scientific literature throughout the project to ensure that the 
analysis reflects current best practices and evolving methodologies. 

Task Deliverables: 
● Library of Resource Materials (Excel) 
● Literature and Data Review Summary (Word) 

These materials will directly inform methodological choices and ensure transparency and 
reproducibility.  

Task 2: Countywide Carbon Stock Inventory 

2.1 Methodology Selection 
Building on Task 1, we will develop a scientifically robust and policy-aligned methodology for estimating 
carbon stock and sequestration rate across Humboldt County’s natural and working lands. Our 
approach will be anchored in the CARB Natural and Working Lands carbon accounting framework, with 
targeted enhancements to improve representation of forest systems and county-specific conditions.  
We will apply and, where appropriate, refine CARB’s established methodology for:  

● Land classification and mapping: land cover will be classified into primary categories (forest 
land, shrubland, grassland/rangeland, wetlands, cropland, developed land, and other) using 
annual National Land Cover Database (NLCD) and LANDFIRE data layers: Existing vegetation 
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type (EVT), existing vegetation cover (EVC), and existing vegetation height (EVH). The 2024 
land cover classification using NLCD is shown in Figure 1. 

 
Figure 1: Land Cover classifications of Humboldt County (2024). Data 
provided by Multi-Resolution Land Characteristics Consortium’s National Land 
Cover Database (NLCD). 

● Carbon pool definitions: Carbon stocks will be estimated across standard pools consistent with 
CARB and IPCC guidance (including soil carbon and live aboveground biomass, live 
belowground biomass, dead wood, and litter) 

● Soil carbon estimation: Organic and mineral soil carbon will be estimated based on land cover 
category. These will be estimated through a combination of developed soil characterization map 
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products and CARB’s machine learning model, trained on thousands of soil samples, paired 
with environmental data layers.  

● Shrubland carbon estimation: shrubland carbon stocks will be estimated based on remote 
sensed vegetation characteristics, plot-level data (BLM), Rangeland Vegetation Simulator and 
species-specific allometric equations. 

● Grassland carbon stock: grassland carbon stock estimates will be based on remote sensed 
aboveground biomass herbaceous biomass from Rangeland Analysis Platform (RAP), with 
ecosystem specific root-to-shoot and carbon ratios. 

● Wetland carbon stock: dependent on LANDFIRE-C estimates 
● Temporal accounting of stock change: Changes in carbon stock will be calculated across 

available time points and annualized to estimate sequestration rates. Where possible, 
intermediate datasets and disturbance records will be incorporated to improve temporal 
resolution and reduce reliance on start-end year comparisons.  

To improve spatial specificity, interpretability and applicability to management decisions, we will 
implement the following enhancements:  

1. Further differentiate land cover classifications by ecological modifiers and management 
categories (i.e. forest species composition group, stocking density, tree size class/age, recently 
burned, recently harvested, and landowner categories). This refinement will improve our ability 
to explain where, how, and why carbon stocks and sequestration potentials are distributed 
across the landscape. 

2. Where feasible, carbon pools in forested ecosystems will be maintained in a disaggregated form 
(e.g., by species, size class, and type). This enables improved estimation of carbon stability 
(decay rates and degree of combustion if exposed to wildfire), carbon fate under different 
management scenarios and opportunities for targeted interventions (e.g. biomass utilization) 

3. Forest Modeling Enhancements: Because forests dominate Humboldt County’s carbon balance, 
we will significantly enhance CARB’s framework using our existing forest state and biomass 
modeling system. Forest state and inventory information will be derived from TREEMAP, a 
widely used data product characterizing forestlands at a 30m × 30m grid resolution based on 
USFS Forest Inventory Analysis and satellite imagery. This dataset will be updated using 
mapped disturbances (harvest, wildfire, mortality) and grown forward using Forest Vegetation 
Simulator (FVS). An example of these datasets is visualized in Figure 2, below. This process 
will produce a current, spatially explicit forest condition dataset, reflecting species composition, 
tree size distribution, stand density and disturbance history. This workflow enables modeling of 
potential forest management and disturbance scenarios using FVS, which generates tree-level 
outputs (species, size, volume removed) as well as stand-level metrics (basal area, density, 
growth). This will be important in Task 3, quantifying carbon outcomes from various forest 
management scenarios. To estimate biomass and carbon flows associated with management, 
residual (non-merchantable) biomass will be quantified using US Forest Service methodologies. 
This modeling framework will allow us to quantify current carbon stocks on the landscape as 
well as dynamic carbon fluxes associated with forest growth, harvest, wildfire and various fuel 
and residue management decisions.  
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Figure 2: Biomass carbon estimates across Humboldt County at a single point in 
time (2022, TREEMAP) with past 10 years of wildfire and forest treatment 
disturbances.  

2.2 Carbon Stock and Sequestration Analysis 
Using the selected methodology, we will quantify existing carbon stocks and sequestration rates across 
the county. Spatially explicit datasets will be retained for land cover, land ownership, and other key 
land-use characteristics to support analyses addressing Guiding Questions 1-4, including current 
carbon stocks, 10-year changes, and the drivers of carbon increases and decreases.  

We will generate geospatial estimates of carbon stocks across major carbon pools (e.g., aboveground 
biomass, belowground biomass, dead organic matter, and soil carbon) and produce GIS layers 
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representing the spatial distribution of these stocks. These outputs will support the development of 
maps, figures, and summary statistics that identify where carbon stocks are concentrated, where they 
are changing, and the underlying land-use and disturbance factors driving those patterns. To assess 
carbon stability, we will integrate spatial datasets representing disturbance risk and environmental 
stressors (e.g., wildfire probability, sea level rise extent) and evaluate their overlap with existing carbon 
stocks. 

Carbon stock estimation methods will vary by land cover type and carbon pool, following CARB’s NWL 
Inventory structure. Data inputs will rely primarily on remotely sensed datasets (e.g., biomass, 
vegetation structure, and disturbance history), supplemented with literature-derived conversion factors 
to translate observed variables into carbon stock estimates (e.g., species-specific biomass-to-carbon 
relationships). Soil carbon estimates will similarly follow established datasets and modeling approaches 
consistent with CARB and IPCC guidance. 

Carbon stocks will be evaluated over approximately the past decade using all available time points for 
which consistent datasets exist. Rather than relying solely on start- and end-year comparisons, we will 
incorporate intermediate datasets where available to better capture temporal trends and reduce 
sensitivity to anomalies in any single year. Where necessary, we will interpolate between time points, 
incorporating observed land cover changes and disturbance events (e.g., wildfire, harvest) to adjust 
carbon stock trajectories. This approach enables a more robust characterization of both spatial and 
temporal dynamics of carbon storage and sequestration. 

Our team has extensive experience modeling dynamic carbon processes in forested landscapes, 
integrating remotely sensed data, disturbance records, and literature-based parameters to estimate 
carbon stock changes over time. This experience will support the development of a consistent and 
defensible temporal framework for analyzing carbon dynamics across the County. 

Consistent with the quality assurance and quality control (QA/QC) approach used in CARB’s NWL 
Carbon Inventory, we will conduct intercomparisons between our results and existing carbon 
inventories to evaluate consistency and potential sources of bias. Given limitations in available 
sequestration estimates, these comparisons will be conducted at the level of major land cover and 
carbon pool categories (e.g., forest aboveground biomass, soil carbon, agricultural biomass). This 
process will help identify any systematic differences in total carbon stock estimates or sequestration 
trajectories and will inform refinement of assumptions and methods as needed. 

2.3 Draft Inventory Report 
Results will be synthesized into a clear, accessible report that communicates complex scientific findings 
to both technical and general audiences. This report will include maps, tables and graphics and will 
report key findings in accessible language. The draft report will be submitted to the County for review 
and then revised accordingly. The final report will be combined with the Feasibility Study, to form the 
final Humboldt Natural and Working Lands Carbon Stock and Management Study Report. 

Task Deliverables: 
● Draft Humboldt Countywide Natural and Working Lands Carbon Stock Inventory 

(Inventory) 

2.4 Documentation and Replicability 
To support long-term usability and to enable future updates to the inventory, we will provide the 
following: 
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1. Resulting GIS layers (carbon stock, 10-year sequestration rate) 
2. Data sources and GIS layers used in the analysis 
3. Documentation on analytical methods and assumptions 
4. Model code including instructions for future use 

Task 3: Carbon Sequestration Feasibility Study 
The Carbon Sequestration Feasibility Study will build upon the results of the Countywide Natural and 
Working Lands Carbon Stock Inventory to evaluate the potential for enhanced carbon sequestration 
across Humboldt County under a range of land management and restoration strategies. Through this 
analysis, we will identify best management practices for increasing carbon storage while maintaining 
practical feasibility across different land use and landowner groups. Findings will be documented in a 
Carbon Sequestration Feasibility Study report, which will be integrated with the Carbon Stock Inventory 
to make up the Humboldt Natural and Working Lands Carbon Stock and Management Study Report.  

3.1 Feasibility Study Development 
We will identify, model, and evaluate a suite of land management strategies designed to increase 
carbon sequestration and to stabilize carbon stocks across natural and working lands. Below is a list of 
scenarios we would seek to analyze, though it is subject to change pending data availability and input 
from client and community partner engagement. 
Potential active restoration, land use, and/or land management activities for analysis: 

1. Forest systems 
a. Thinning for wildfire risk reduction 
b. Application of prescribed fire 
c. Varied forest harvest cycle length 
d. Targeted conservation-oriented forestland acquisition and management  
e. Forest residue (slash pile) comparison of management strategies - burning or leaving 

on-site versus in-field biochar production 
2. Rangeland and agricultural systems 

a. Transition from conventional to rotational grazing 
b. Compost application on cultivated and/or grazed lands 
c. Conversion of pastureland to silvopasture (planting deciduous fruit/nut/fodder trees in 

grazed pasture and grasslands) 
d. Biochar application on cultivated and/or grazed lands  

3. Restoration Activities 
a. Wetland restoration, including floodplain reconnection, restoration of channel 

complexity/shape, beaver dam analogs in upriver creeks, restoration of saltwater 
marshes 

b. Native grass restoration - replacing shallow-rooted non-native annuals with deep-rooted 
native grass and forb species 
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c. Restoration of former cannabis cultivation sites (e.g. afforestation or production of willow 
or switchgrass for biochar production)  

This list will be refined to ensure that selected scenarios are supported by available data and represent 
feasible, regionally relevant management pathways.  
Carbon Accounting and Temporal Dynamics  
Each selected scenario will be evaluated to estimate changes in carbon stock (by pool), annual and 
cumulative sequestration rates, and stability of stored carbon. A key consideration of this analysis is the 
temporal dynamics. Many land management strategies involve tradeoffs between short-term carbon 
losses and long-term gains. For example, prescribed burning or thinning forest treatments may result in 
near-term carbon losses (due to biomass removal or combustion), but may increase long-term carbon 
stability by reducing the risk of high-severity wildfire. To capture these dynamics, results will be 
presented across multiple time horizons (e.g., decadal intervals), allowing comparison of near- and 
long-term impacts.  

All scenario analysis will include explicit documentation of key assumptions (e.g., treatment intensity, 
practice adoption rates), sources of uncertainty and sensitivity of results to major parameters. Where 
appropriate, we will present ranges or scenario comparisons to illustrate uncertainty and to support 
transparent interpretation of results.  

Land management decisions are inherently multi-objective, often driven by economic, cultural, 
ecological and risk-reduction priorities in addition to carbon outcomes. For example, stream restoration 
projects are often implemented for critical habitat improvement, despite having potential carbon 
benefits. Accordingly, carbon outcomes will be presented within a broader decision-making context, 
rather than as a standalone metric.  

For each scenario, we will assess both carbon performance and practical feasibility, including co-
benefits and tradeoffs including: 

● Technical feasibility (biophysical suitability, logistical constraints, and implementation 
requirements) 

● Economic considerations (relative costs, funding opportunities, and potential revenue streams) 
● Social and cultural considerations 
● Ecological outcomes 
● Implementation barriers (regulatory, logistical, or social constraints) 

Where possible, these factors will be summarized alongside carbon outcomes to highlight synergies 
and tradeoffs across objectives. This will help the County and the public to more thoroughly evaluate 
feasibility of high-impact carbon sequestration pathways, through highlighting the nuance associated 
with any individual practice, laying the groundwork for future analysis of multi-objective management 
scenarios.  

Task Deliverables: 
● Draft Carbon Sequestration Feasibility Study Report 

3.2 Integration with Inventory Report 
The draft feasibility study will be submitted to the County for review and will be amended based on 
comments received. Afterward, the feasibility study will be integrated with the Humboldt Countywide 
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Natural and Working Lands Carbon Stock Inventory to create a comprehensive Draft Humboldt Natural 
and Working Lands Carbon Stock and Management Study Report. 

3.3 Public Review and Finalization 
A transparent public review process will ensure that the final report reflects community input and project 
partner perspectives. The Draft Humboldt Natural and Working Lands Carbon Stock and Management 
Study Report will be released to the public for a 30-day public review. Comments from reviewers will be 
reviewed and incorporated into a final report. 

Task Deliverables: 
● Humboldt Natural and Working Lands Carbon Stock and Management Study Report 

3.4 Board of Supervisors Presentation 
We will support the County in presenting the final study to the Board of Supervisors in January 2029 by 
helping develop the presentation, providing technical expertise, and responding to questions as 
needed. 

Project Management, Budget & Timeline 
The project manager (PM) will work closely with the Principal Investigator and other key personnel to 
ensure deliverables outlined in the project narrative and milestones outlined in the schedule are 
achieved. Regular coordination meetings and communication will take place among key personnel. 
Project expenditure reconciliation and variance reporting will occur monthly to ensure project 
spenddown aligns to project effort and scope. The PM and Schatz Center Operations Director will 
provide internal award management with oversight provided by Sponsored Programs (SPF). SPF 
administers Schatz Center grants and contracts and ensures accountability, efficiency, and 
transparency of its fiscal stewardship through annual audits in compliance with federal requirements. 
This includes tracking each award with a distinct project number, as well as compiling all required 
financial and technical reports as applicable, and overseeing compliance with federal, state, and local 
regulations. SPF currently manages just over $100 million dollars in grants and contracts. The 
proposed budget, schedule, and milestone roadmap are below: 
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Project Team Experience 
The Climate, Emissions, and Land Systems team at the Schatz Center has extensive experience in 
carrying out policy-engaged research at the interface of climate and management of natural and 
working lands. Our recent work on carbon accounting for forest and agricultural land management 
decisions has been supported by grant funding from agencies including the CA Governor’s Office of 
Land Use and Climate Innovation, the CA Energy Commission, the CA Air Resources Board, CALFIRE, 
and the US Department of Energy. This broad support is a testament to the efficacy of our team and 
the quality of our research products. 
 
Much of our recent work has focused on the carbon cycle impact of California’s forest and woody 
biomass management activities. Between commercial harvest on California’s working forestlands and 
the increasing number of acres the state treats each year for fire risk reduction and carbon 
sequestration, California forests generate tens of millions of tons of woody residues annually that are 
typically left or burned in the field, with impacts on air quality, climate, wildfire, and forest ecosystems. 
Developed with the support of a four-year research grant from the California Energy Commission, our 
California Biomass Residue Emissions Characterization (C-BREC) model is the preeminent tool for 
characterizing the climate impact of these management activities and of the various options available 
for making use of the biomass waste streams the create. The C-BREC model, and the underlying 
datasets we produce, are being used by policymakers at state and federal levels to shape the supports 
for forest thinning activity and the emerging markets for woody biomass. 
 
Through that work, we have deepened our team’s expertise in geospatial modeling of carbon flows on 
California forestlands and understanding the complex dynamics of forest management, carbon flows, 
and wildfire risk mitigation. Other recent work has focused on federal-level agricultural land 
management incentives, using state-of-the-art soil carbon modeling to evaluate the impact of 
conservation tillage and cover cropping activities on carbon accumulation and retention in agricultural 
soils. 
 
While this expertise in the technical dimensions of carbon modeling for natural and working lands 
management is necessary to carry out the work described in your RFP, it is not sufficient. We would 
look forward to pairing those technical skillsets with our team’s deep knowledge of Humboldt County 
land use practices and our ongoing engagement with private and public land managers, community 
members, and tribal nations. 
 
Schatz Energy Research Center 
Founded in 1989, the Schatz Energy Research Center at California State Polytechnic University, 
Humboldt advances clean and renewable energy research, technology development, and education. 
Based in Arcata, California, the Schatz Center works in landscape-level carbon accounting, microgrids, 
offshore wind, bioenergy, transportation, and off-grid energy, and collaborates with Tribal Nations on 
technology deployment and other projects supporting Tribal energy sovereignty. We are active 
participants in the Humboldt Area Foundation’s Tribal Climate Resilience Network and CORE Hub, and 
we seek to collaborate with Tribes, agencies, academic partners, and industry, to develop meaningful, 
timely research and advance shared understanding. 
 
The Schatz Center team numbers about 50 employees, including students, faculty, and professional 
staff. Current partners and major funders include the California Energy Commission, California Public 
Utilities Commission, Humboldt Area Foundation, Humboldt Transit Authority, National Renewable 
Energy Laboratory, Pacific Gas & Electric, Pacific Northwest National Labs, Redwood Coast Energy 
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Authority, the World Bank, and others. The Center is a research unit affiliated with Cal Poly Humboldt 
that operates under the Cal Poly Humboldt Sponsored Programs Foundation (SPF). 
 
Cal Poly Humboldt Sponsored Programs Foundation (SPF) 
Cal Poly Humboldt Sponsored Programs Foundation (SPF) is an auxiliary organization at Cal Poly 
Humboldt under the direction and control of a Board of Directors. SPF is a California not-for-profit, 
public benefit corporation, having been incorporated in 1952. SPF's primary mission is to provide the 
campus community with professional and accessible Pre- and Post-award grant and contract services. 
SPF administers virtually all externally-funded grants/contracts, including those at the Schatz Center, 
and submits proposals to external funding agencies on behalf of Cal Poly Humboldt. SPF ensures 
accountability, efficiency, and transparency of its fiscal stewardship through annual audits in 
compliance with federal requirements. This includes tracking each award with a distinct project number, 
as well as compiling all required financial and technical reports as applicable, and overseeing 
compliance with federal, state, and local regulations. SPF currently administers over $200 million 
dollars in grants and contracts. 
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Entity: California Air Resources Board 
Contact:  Marieke Fenton 

Email: Marieke.Fenton@arb.ca.gov 
Mailing Address: 1001 I St, Sacramento, CA 9581 

Phone:  (279) 208-7850 
Services: 

 
Characterizing forest management activities across California using 
a combination of forest modeling, remote sensing, and machine-
learning techniques. Developing spatially-discrete supply curves for 
woody biomass available for different end uses. 

 
 

Entity: CA Governor’s Office of Land Use and Climate 
Innovation 

Contact:  Michael Maguire 
Email: Michael.Maguire@lci.ca.gov 

Mailing Address: 1400 10th Street in Sacramento, CA 95814 
Phone:  (916) 990-5523 

Services: 
 

Wood waste generation and logistics analysis for in-forest and 
wildland-urban interface forest management activities in California. 
Spatial distribution of waste generation to support development of 
market offtakes necessary for forest management. 

 
 

Entity: International Council on Clean Transportation 
Contact: Nikita Pavlenko 

Email: n.pavlenko@theicct.org 
Mailing Address: 1750 Harvard St NW, Washington, DC 20009 

Phone: 484-904-5282 
Services: 

 
Development of a report analyzing the impact of cultivation 
practices such as conservation tillage and cover cropping to 
increase Soil Organic Carbon (SOC) accumulation. Modeling and 
meta-analysis of published experimental record. 
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Our research team is prepared to commence operations on July 1, 2026, maintaining the dedicated 
capacity required to ensure rigorous project execution through its conclusion in January 2029. The 
following Project Schedule and Milestones outline our strategic approach; we welcome the 
opportunity to refine these parameters during the initial kick-off meeting to ensure full alignment with 
project objectives. 
 

# Task Description 

1 Project Planning Framework 

2 Countywide Carbon Stock Inventory 

3 Carbon Sequestration Feasibility Study 
 

 

 

# Milestones Due Date 

I Contract execution 7/2026 

II Final Project Scope and General Approach 8/31/2026 

III Literature & Data Review Summary & Library of Resource Materials 3/31/2027 

IV Draft Carbon Stock Inventory Report 12/31/2027 

V Draft Carbon Sequestration Feasibility Study 3/31/2028 

VI 
Final Humboldt Natural and Working Lands Carbon Stock and Management Study 
Report 8/31/2028 

VII Board of Supervisors Presentation & Close Out 1/31/2029 
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