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Introduction

Recycling Biogas (continued)

The focus of my internship has been developing and
implementing local carbon offset projects. A carbon offset is a
reduction or removal of greenhouse gas emissions off-site that
is required in terms of credits, which compensates for
greenhouse gas emission occurring on-site. In carbon
accounting, carbon offsets counteract carbon emissions, which
reduces net carbon emissions.
Therefore, carbon offsets can be a valuable tool in helping the
University of California achieve its goal of being carbon
neutral by 2025. The projects I am developing will not
produce offsets for the UC. However, by developing and
providing resources for these projects, our institution can gain
greater insight on how to create an effective local carbon
offset project that can shape future projects that will provide
offsets.
I am primarily working on two projects: a biogas recycling
project and an agroforestry project. Both projects center on
reducing net carbon emissions in agriculture. Therefore, they
have significant potential for adoption and expansion within
California’s large agricultural sector.
Additionally, both projects are local, so they produce
numerous co-benefits for the Santa Barbara community.

The primary co-benefit of anaerobic digestion at swine farms
is odor reduction. The anaerobic digestion mechanism will
reduce the odor produced by the manure pond that currently
collects and holds the animal waste.
Another co-benefit of this project is that it will help mitigate
nitrogen pollution in local streams. Currently, pipes outside
the pig pens carry manure from the pigs to the manure pond.
However, these pipes often leak small amounts of manure as
they carry it to the pond, and when it rains, the manure washes
into streams located near the farm. The manure increases the
nitrogen levels of the streams.
This project would replace the existing pipes with a more
sealed piping system to ensure that the maximum amount of
methane gets captured. This would reduce the amount of
manure that gets leaked and washed into local streams.

Recycling Biogas
My first carbon offset project focuses on recycling biogas
through a process known as anaerobic digestion.

Anaerobic digestion refers to the natural process through
which microorganisms break down organic materials to
produce biogas. In a built anaerobic digestion system, organic
materials, such as animal manure or food scraps, are put into
an anaerobic digester. There is no oxygen in the anaerobic
digester, which allows for anaerobic digestion to occur.
This process produces two products: biogas and digestate.
Biogas, which is a renewable energy source, can be used to
provide heat or electricity. Alternatively, biogas can be refined
into biomethane by removing or reducing non-methane
elements. In its purest forms, biomethane can be used to fuel
vehicles and replace pipeline-quality gas. Digestate is the
material that is left over following the anaerobic digestion
process. It can be used to produce fertilizer, soil amendments,
and livestock bedding.
The first carbon offset project I am working on focuses on
implementing anaerobic digestion at Pork Palace, a local
swine farm. Pig manure will be processed through an
anaerobic digester to produce biogas and digestate. The biogas
will be used to power heat lamps or an industrial refrigerator
at the farm.

For the past two years, I have been working with the UCSB
chapter of Engineers Without Borders to build an anaerobic
digestion mechanism that will be implemented at the swine
farm. We have recruited student volunteers to assist with the
research and design process.
Our team also worked with the Santa Barbara County
Department of Planning and Development to ensure our
design and the project abided by all the necessary safety
regulations.
Student and community involvement has played a significant
role in developing this pilot project.

Agroforestry
The second carbon offset project focuses on increasing carbon
sequestration through agroforestry practices.
Originally, this project focused on implementing a single
agroforestry project –silvopasturing– at a local ranch.
However, due to financial issues posed by the pandemic, the
original ranch was no longer able to participate in the project.
Nevertheless, I was able to partner with Orella Ranch, which
is another local ranch in the Santa Barbara area, for a similar
agroforestry project.

Agroforestry (continued)

Some of the proposed agroforestry practices include
revegetation, shelterbelts, and silvopasture.
The exact agroforestry practices and plant species still have to
be decided. Once the trees are planted, we will collect data on
the carbon sequestration potential of each of the plots using
soil samples.
The data we gather will allow us to more accurately quantify
the carbon offsets produced by different agroforestry
practices. This will assist in the development of more detailed
methodologies for estimating the ecosystem services and
carbon sequestration carried out by sustainable agroforestry
systems.
The creation of such methodologies would make it easier for
agroforestry carbon offset projects to be certified by carbon
registries; therefore, we anticipate that this project will serve
as a catalyst for future sustainable agroforestry projects.
Tree planting will be carried out by the Land Life Company.
In addition to Orella Ranch and Land Life, I am also
collaborating with the Community Environmental Council of
Santa Barbara on this project.
As with the swine farm project, there are several local
stakeholders involved in this project. Both projects have
increased community involvement with the UC Carbon
Neutrality Initiative.

Future Goals
Biogas/Swine Farm Project
The pandemic limited our ability to conduct site visits and
gather measurements for our design. However, we were able
to overcome these challenges by organizing socially-distanced
site visits with fewer members. This allowed us to continue
with the design process.
Earlier this year, we created a preliminary design that is
currently being reviewed by Engineering faculty at UCSB and
other institutions.
Once the design is finalized and approved, the team will
purchase the necessary materials and start building. We are
currently working on grant applications to secure funding for
the materials.
This project will be carried on by UCSB Engineers Without
Borders.
Agroforestry/Orella Ranch Project
Our team is working with researchers at UCSB to decide the
tree species and agroforestry practices we want to use in this
project.
We are also working with UCSB faculty to develop a research
program in which undergraduates will help us gather and
analyze soil samples. This program will also increase student
involvement within the Carbon Neutrality Initiative.

The new project aims to implement different agroforestry
practices on different lots of land on the ranch and measure
their respective carbon sequestration potential.
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