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Growing Interest in Biomass at SERC
Richard Engel

Readers of SERC Energy News may have noticed that our last issue featured two articles on 
the topic of biomass energy.  SERC’s newfound interest in this energy resource is natural and 
perhaps overdue, considering that Humboldt County where we are based is California’s leading 
timber producing county.  Travel north, south or east of Arcata and dense forests dominate the 
landscape for many miles.  Could materials from these forests make a significant contribution 
to meeting our energy needs?

The fact is they already do.  The two large biomass-fired power plants in Humboldt County 
produce about 30% of the electricity used in the county.  Feedstock for those plants is mainly 
logging slash and sawmill waste.  And in the Background Technical Report SERC recently authored 
for the energy element of the Humboldt County General Plan update, we estimated that nearly 
20% of residential space heating energy in Humboldt County is provided by woodstoves.

SERC’s interest in biomass energy is focused on small- to medium-scale applications producing 
heat, electricity, or combined heat and power. A study we just completed for the U.S. Forest 
Service looked at using biomass collected from forest thinning operations in wildfire-prone 
areas to provide space heat for a 9,000-square-foot USFS facility.

As we reported in our previous issue, we’ll soon acquire a biomass gasifier from Ankur Scientific 
that produces 20 kW of heat or 11 kW of electric power, suitable for a small commercial facility.  
One of the things we want to learn is how equipment of this scale could help build a market 
for materials generated locally by forest fuels reduction efforts.  Such a market could help to 
make these expensive but critically important thinning projects more economical and avoid 
the air quality impacts of burning the forest waste in open piles, as is currently the practice.  
We are also exploring ways that biomass heat or power could be a cost-effective solution in 
special cases where conventional fuels are expensive or difficult to obtain.  This is sometimes 
the case on Tribal lands and in the North Coast’s most isolated, off-grid homesteads and 
settlements.

SERC staff feel strongly that any increase in the use of biomass energy in our region needs 
to happen in the context of sustainable forest management.  When done right, biomass 
energy projects can actually improve the environment by reducing severe wildfire hazards, 
and by mitigating climate change.  Sustainably harvested forest energy resources, which cycle 
carbon between the atmosphere and the forest on a short timescale, can cut net greenhouse 
emissions if they replace fossil fuels, which transfer carbon in a one-way flow from deep 
underground into our skies.  For more detail on this topic, see the work of local resident Dr. 
Andrea Tuttle, former Director of the California Department of Forestry and Fire Protection, 
and now advising the California Air Resources Board on how to optimize carbon sequestration 
in the state’s forests.

Another sign of the emerging importance of forest biomass energy is the recent spate of 
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conferences and workshops on the topic, both locally and 
regionally.  SERC’s Jim Zoellick recently attended a Montana 
conference on using biomass to heat buildings.  SERC staff also 
participated in recent biomass workshops around the county 
sponsored by a community fire safe council and the University 
of California’s Cooperative Extension.  We will provide updates 
on our adventures in biomass in future issues.
New SERC Building
Charles Chamberlin

This fall, we’ve taken two critical initial steps toward building a 
new facility for SERC on the Humboldt State University campus.  
The construction money we’ll need has been set aside by our 
foundation and the preliminary engineering site work has been 
completed.

The new facility will be built on a picturesque hillside site just 
west of the new Behavioral and Social Sciences building and 
north of the Campus Center for Appropriate Technology.  The 
building will house laboratory space, a machine shop, faculty 
and staff offices, and a library/conference room in approximately 
4,000 net square feet.  It will replace our present home, which is 
severely space limited and located in a 60 year old building that 
has seen better days.

The first critical step took place at the November 28th meeting 
of the Humboldt State University Advancement Foundation’s 
Finance Committee, where the committee approved the release 
of $2.1 million for the construction of a new laboratory and office 
facility for SERC.  The money will be drawn from a fund created 
by the late Dr. Louis W. Schatz, who provided the original financial 
support for SERC’s establishment and left additional funds for 
SERC in his estate.

In his will, Dr. Schatz stipulated these funds be used for the 
advancement of hydrogen and renewable energy.

All of us at SERC are pleased with the Foundation’s decision and 
excited at the prospect of building a new home.  The new, larger 
facility will give us the space we need and, best of all, help us get 
more students involved in our work.  We’ll be better equipped 
to carry out our mission to develop hydrogen, solar, and other 
clean energy technologies.

In the second step, a preliminary geologic study and a survey of 
the construction site were conducted by SHN Consulting Engineers 
& Geologists, Inc.  SHN prepared a detailed topographic map of 
the area reserved for the new building, supervised five exploratory, 
35-foot deep borings (see photo of drilling rig, below), and reviewed 
geological records for the area.  They identified the top of the 
hill as the most desirable construction site and reported that it 
was free of significant geological hazards.  In other words and 

happily for us, there are no 
show stoppers.

We expect to break ground 
on the project by the summer 
of 2008.  If all goes well, 
the building will be ready 
for occupancy by fall 2009, 
when SERC will vacate its 
present home in the former 
University Annex.  We’ll keep 
you apprised of our progress 
in future issues.
A Message from  
the Director  Peter Lehman

As Richard Engel reports in this 
issue’s lead article, the Schatz 
Center is turning more attention 
to biomass energy.  We’ve come 
to realize that biomass must 
play an important role in a 
renewable energy and carbon 
constrained future.  And as 
Richard points out, it’s a natural 
for SERC, located as we are in 
the midst of the expansive 
forests of northern California.

The gasif ier that Richard 
mentions and that we’ll be installing soon at our lab is part 
of a collaborative project with the Energy and Resources Group 
at UC Berkeley.  We’ll be working with the Indonesia Sugar 
Group to determine if they can use gasification of bagasse 
to increase their operating efficiency and sell carbon credits 
in the bargain.  We’ll be running the gasifier over the next 
couple of years, determining optimum operating conditions 
and measuring gas output and efficiency.

Also in this issue, co-director Charles Chamberlin reports on 
progress with our new building.  We’re excited that things are 
really rolling after years of planning.  Jim Zoellick describes our 
new wind and hydro project with the Yurok Tribe, continuing 
our long-standing renewable energy work with them.  There’s a 
great picture of Greg Chapman, manager of the fueling station 
project, as the station canopies are installed; Greg reports on 
recent progress with that project.  And Arne Jacobson reports 
on his continuing efforts to carefully measure photovoltaic 
module performance so consumers can know the truth about 
the technology they’re buying.

The winter solstice is upon us and the rains have come to 
Humboldt County.  Our countryside is now green and vibrant.  
Whatever your winter is like, knee deep in snow or sunny and 
warm, all of us here at the Schatz lab wish you and yours a happy 
holiday season and a healthy and productive new year.



SERC to Assist Yurok Tribe 
with Wind and Hydro Study  
Jim Zoellick

After working with the Yurok Tribe for the last few years on 
energy education and planning projects, we are excited to be 
conducting a detailed feasibility study that we hope will result 
in the installation of renewable energy hardware on the Yurok 
Reservation.

In a recently completed study for the Tribe (SERC Energy News, Fall 
2006), SERC identified hydro and wind energy as two of the most 
promising renewable energy resources on the Reservation.  SERC is 
now embarking on a new DOE-funded feasibility study to analyze 
opportunities for the development of these resources.  Our study 
will equip the Tribe to move forward with project development 
if any of the project opportunities look favorable.

The wind and hydro energy feasibility study will span two years.  
In the first year, SERC will work with the Tribe to install two hydro 
energy monitoring stations and one wind energy monitoring 
station.  These stations will gather stream flow and wind speed 
data for a one-year period.  SERC will work with the Tribe to 
determine the project sites to be studied.  In addition to the 
expected energy resource potential, factors we will consider when 
selecting project sites will include proximity to Yurok cultural sites 
and other potential environmental impacts.

We will conduct the feasibility analyses in year two of the project.  
These will include an assessment of the energy production 
potential for each project, life cycle economic analyses, preliminary 
environmental assessments, and the development of business 
plans and financing options.  We hope that this study will lead 
to the development of wind and hydro energy resources on the 
Reservation and the economic and energy security benefits that 
those projects will bring to the Tribe.
Solar Photovoltaics and 
Energy Yield  Arne Jacobson and    

Stephen Kullmann

Thin film solar photovoltaic (PV) modules are emerging as a lower 
cost alternative to the more conventional crystalline silicon (c-Si) 
PV modules.  Amorphous silicon (a-Si) PV is the most mature of 
the thin film technologies and worldwide, a-Si modules make up 
approximately 15% of total solar PV sales.  In some developing 
country markets, a-Si PV has become the dominant technology.

The growing use of amorphous silicon PV technology has led to 
a controversy about solar PV module performance ratings.  The 
debate is related to the relative performance of c-Si and a-Si PV 
technologies.  Manufacturers of a-Si modules claim that their 
products produce 10-15% more electrical energy per rated Watt 

Fueling Station Project Manager Greg Chapman in front of the newly 
installed hydrogen storage area canopy.  Photo by Peter Johnstone.

continued on back page

of power output than c-Si technology.  The reason for the 
variation, the theory goes, is related to the differential influence 
that real world weather conditions such as temperature have 
on the performance of the respective module types.  With 
this in mind, a-Si PV manufacturers say that they should be 
allowed to adjust their power ratings to account for this extra 
energy production.  Manufacturers of c-Si modules dispute 
this claim.

Over the past two years, we at SERC have been researching 
PV performance with an aim of resolving the controversy.  
Project Updates
HSU Hydrogen Fueling Station  Greg Chapman

The excitement of having a hydrogen fueling station here 
at HSU is growing as the fueling station takes shape.  We’ve 
accomplished a lot since the last fueling station update (SERC 
Energy News, Spring 2007).  HSU Plant Operations staff have 
done a great job constructing the site infrastructure.  Heavy-duty 
concrete foundations, block walls, steel bollards, and a security 
fence were built and will provide a secure site for the station’s 
equipment.  In September, a crane was on site to position the 
high-pressure storage vessels and two metal canopies to shelter 
the equipment and personnel doing refueling.

SERC engineers are currently installing the hydrogen piping, 
electrical, and safety systems.  We plan to conduct system 
start-up testing early next year.  After some delays, we expect 
to receive a hydrogen-powered Toyota Prius from the California 
Air Resources Board early in the spring.  The station’s grand 
opening celebration is tentatively scheduled for April- look for 
the date and time in a future newsletter.



Energy Yield (continued from page 2)

Energy Yield Test Array at Humboldt State University.  The energy yield study 
involves detailed measurements of the performance of amorphous silicon 
and crystalline silicon PV modules.  Photo by Arne Jacobson.

Our work has involved detailed ‘energy yield’ measurements 
of the performance of 12 solar PV modules from Kenya, which 
is one of the countries where a-Si modules are widely used.  
Six of the modules in the sample were amorphous silicon PV 
modules and six were crystalline silicon PV, and all had power 
ratings ranging from 14 to 25 Watts.

We measured the average performance of the a-Si and c-Si PV 
modules over a 12 month period.  Our results do not support 
the claims of the a-Si manufacturers, as they indicate that 
the per Watt energy output of the a-Si modules was only 3% 
higher than the output of the c-Si modules over the course of 
one year.  However, these results are specific to the prevailing 
weather regime here on the North Coast of California.  The 
difference in performance between the a-Si and c-Si modules 
is likely to be somewhat larger in a warmer location.  We are 
currently working to develop a collaborative project with 
partners elsewhere in California that will allow us to expand 
the study to include additional sites.
SERC Energy News is published quarterly by the Schatz Energy 
Research Center at Humboldt State University.

The mission of SERC is to promote the use of clean and 
renewable energy in our society.  SERC meets its mission 
by performing research and developing new technology; 
designing, building, operating, and demonstrating clean and 
renewable energy systems; providing training for professionals; 
and educating the public about a sustainable energy future. 
SERC’s affiliation with the Environmental Resources Engineering 
program at HSU provides a rare opportunity for undergraduate 
and graduate engineering students to acquire hands-on 
experience with cutting-edge energy technologies.

SERC is a member of the National Hydrogen Association, the 
International Association  for Hydrogen Energy, the International 
Solar Energy Society, and the American Solar Energy Society.

SERC co-directors are Peter Lehman, Charles Chamberlin, and 
Arne Jacobson. Research and administrative staff include Andrea 
Allen, Greg Chapman, Ranjit Deshmukh, Richard Engel, Keith 
Glenn, Ray Glover, Peter Johnstone, Stephen Kullmann, Marc 
Marshall, Allison Oakland, Kyle Palmer, Kristen Radecsky, Mark 
Rocheleau, Scott Rommel, Michael Winkler, and Jim Zoellick.

Visit us at www.schatzlab.org  E-mail: serc@humboldt.edu
Looking Back
4 years ago alternative energy and hydrogen were featured 
acts on the 2003 Lollapalooza tour, and SERC’s portable fuel cell 
system, the Stack-in-a-Box®, was there to demonstrate hydrogen 
and fuel cell technologies to 300,000 concertgoers across the 
United States.  Established in 1991, the Lollapalooza music festival 
combines entertainment with social and environmental activism.  
Lollapalooza provided a unique opportunity to promote public 
awareness of hydrogen, fuel cells, and renewable energy 
technologies.  SERC engineer Nate Coleman, the notorious 
“Fuel Cell Boy,” interacted with diverse groups of concertgoers 
in twenty-eight cities.  At four of the sites, hydrogen was 

available so Nate 
could demonstrate 
a work ing fuel 
cell and produce 
hydrogen powered 
smoothies.  For 
more information 
visit www.schatzlab.
org/lollapalooza.

www.schatzlab.org/lollapalooza.html
www.schatzlab.org

	Growing Interest in Biomass at SERC
	New SERC Building
	SERC to Assist Yurok Tribe with Wind and Hydro Study
	Solar Photovoltaics and Energy Yield
	A Message from the Director
	Project Updates
	Looking Back

