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NEED FOR THE PROJECT  This project addresses two major components to meeting campus 
carbon neutrality goals on The Evergreen State College campus. First, the proposal addresses the 
efficacy of purchasing carbon offsets; second, we address the carbon uptake and carbon-offset 
potential associated with management of the un-built TESC forest reserves.  
 
Carbon Offsets 
The need to examine the wisdom and usefulness of purchasing carbon offsets is central to help 
implement the Strategic Plan goal of carbon neutrality by the year 2020 (page 13 of Strategic 
Plan; Update, 2007).  In John Pumilio’s June 2007 Thesis for the MES Program, he 
recommended, among other things, that Evergreen try to attain carbon neutrality by the year 2010, 
ten years ahead of the Strategic Plan goal, by purchasing carbon offsets for the excess carbon 
dioxide the college already produces. John’s proposal was presented to the Senior Staff, and the 
Sustainability Task Force, among others, and appears to have raised interest in the idea of 
purchasing offsets.  The Sustainability Task Force has received a number of questions about the 
wisdom of pursuing carbon offsets, but doesn’t yet feel familiar enough with the details of the 
offsets market to make specific recommendations.  Nor is the Task Force aware of anyone on 
campus who has the background or the time to address the issue.   
 
The carbon offsets market itself is in an early stage of evolution.  Uniform standards of amounts of 
carbon being sequestered are lacking I many areas, particularly those of forest sequestration, and 
the pricing of offsets varies widely.  Some carbon offset projects are of very high quality, and 
some are of questionable value.  Not all companies in the business of selling and trading offsets 
are of the same integrity.  Obviously, Evergreen should proceed with caution with any plan to 
purchase offsets.   
 
The purpose of this project is to establish some baseline information that we need in order to 
address the wisdom of purchasing offsets in the future.  This baseline information would also 
be useful, if not essential, to address questions like:   

• What kind (renewable energy, forest acreage, etc.) of carbon offsets make sense for 
Evergreen to purchase, if any? 

• Would it make more sense for Evergreen to sell carbon offsets of its own campus forest 
reserve, rather than use them to offset Evergreen’s own excess carbon (this has everything 
to do with present and future pricing)? 

• Based upon rates of carbon sequestration data already gathered, and continuing to be 
gathered by the Evergreen Ecological Observation Network (EEON) project on campus, 
does it make any sense to engage in active management (i.e. thinning and/or tree planting) 
of the TESC forest reserve? How long would it take to create in young growth the carbon 
stored in one of the trees that might be cut in any active management scenario (e.g., even 
for the cutting of “hazard trees”)?  



• What is the rate of carbon storage on our campus forest reserve now, ten, twenty, fifty and 
one-hundred years from now?  What are the amounts of carbon stored in the reserve at 
each of these times?  What might an answer to these two questions imply for the 
management of the forest reserve?   

 
Finally, with some baseline information about carbon offset costs, we would be better able to 
factor this into our overall efforts at campus fossil fuel reduction.  Currently, heating and cooling 
the campus buildings produces over 42% of the non-electricity carbon generated (electricity 
excluded because it has 100% Green Tags associated with it).  Having the baseline information on 
carbon offsets enables better strategic planning campus wide.  
 
Project Description and Anticipated Outcomes   This project will involve a detailed 
examination of the current offsets market.  The team will examine the methodologies used by 
Ecosystem Finance (Washington D.C.) and New Carbon finance (London). We will examine the 
World Resources Institute (WRI) list of carbon sequestration projects and case studies, and the 
methods they use to qualify their projects. The team will also interview staff at Climate Trust in 
Portland, Oregon (one of the most respected brokers of high-quality carbon offset projects) and the 
Oregon Climate Trust (a group that was formed to work with Oregon state agencies and 
developers on implementing the 1997 Oregon Legislative mandate regarding carbon dioxide 
emissions).  Both of these groups are major regional players in making markets in offsets, and 
both have high credibility in both the electric utilities, with developers, with the business sector, 
with state agencies, and with environmentalists.  In the Puget Sound region, we will interview 
staff at Puget Sound Energy about their Green Tag program.  We will consult with the staff at 
Climate Solutions here in Olympia about in-state renewable energy options for carbon offsets. We 
will examine the steps currently being taken by other college and university campuses to purchase 
carbon offsets, using the data assembled by the American Association of Sustainability in Higher 
Education (AASHE).  We will interview some of the staff at Native Energy, a company and with 
working with many tribal nations on renewable energy and carbon offset projects, and with Native 
Wind, a Native-owned company also dealing with tribal wind energy projects and carbon offsets. 
Not only will this provide important background information, but will offer the opportunity to 
work with Evergreen’s Reservation Based Program, and others interested in Native American 
renewable energy issues. 
 
Carbon in the Un-built Campus 
 
We will use continued measurement in established forest measurement plots to assess current 
forest carbon uptake, and model forest carbon gains through 2020 in the TESC forest reserve.  In 
2005 plots and protocols were created for the monitoring of TESC’s diverse campus forest over 
time (http://academic.evergreen.edu/projects/EEON/ ). The establishment of these plots has 
created a baseline for continued inventory of carbon flux and biodiversity, which is vitally 
important for assessing campus sustainability.  
 
In the next phase of this project we will measure 1) specific carbon fluxes in the evergreen forest 
reserve (both ecosystem uptake and ecosystem release of CO2), and 2) model future carbon flux 
and storage in the forest reserve based on previous long term measurements, and carbon 
accumulation curves for other similar forests in our region. Thus, this second part of this proposal 
will anchor discussion of campus carbon budgets to our own forests with specific measurments of 

http://academic.evergreen.edu/projects/EEON/


current carbon balance, and model future scenarios using empirical data and the best available 
models for carbon uptake in ecosystems through time.     
 
Carbon Flux; previous findings and current hypotheses    
Since 2005, the EEON project has worked extensively with four major academic programs 
(IES:Land 2005/6, Field Ecology 2006, IES: Water, Energy and Forests – 2006/7, and Temperate 
Rainforests 2007). In addition to four contract students (J. Kirsch, J. Erickson, A. Kazakova, and 
D. Loft) to create baseline estimates of carbon pools in the TESC forest reserve using the EEON 
network. During summer of 2007, we completed our first measurements of annual carbon uptake 
by forests. This integrated student and faculty work has demonstrated three important patterns in 
carbon storage: first, carbon storage and uptake is highly variable among forest types on the TESC 

reserve. Our measurements span the range of 
variation estimated for the region – suggesting that at 
local scales, differences in forest composition and 
structure have large implications for carbon uptake. 
Second, we find a correlation between carbon stocks 
and carbon uptake rate (ANPP; Figure 1b), 
suggesting that the highest carbon storage sites on the 
evergreen forest reserve are also the most productive 
in terms of ecosystem carbon gain. Finally, we find a 
correlation between forest carbon uptake (ANPP) and 
tree diversity (Kazakova et al. in prep; Figure 1b). 
This finding matches research at other sites globally 
where a consensus is emerging that higher diversity 
ecosystems are generally more productive, and are 
greater carbon sinks (Tilman et al. 2001). 
  
Our work has not yet, however, addressed the 
following three major questions:  

1) What are patterns of forest allocation of 
carbon belowground through root growth etc 
(a major world-wide carbon sink)?  

2) Will such patterns hold in multi-year 
comparisons? So far these data are based 
primarily on a single year repeat measurement 
of tree growth. By comparing multiple years 
we can improve accuracy in assessing 
patterns in C-flux. 

3) What are patterns in forest carbon release 
(respiration) in the evergreen forest reserve? 
Failure to account for carbon release from 

forests may drastically over-estimate the role of forests in carbon sequestration from the 
atmosphere. Accounting for respiration will allow us to estimate total NET carbon gain by 
TESC forest reserves.  

Figure 1. A relationship between carbon pool an 
aboveground net primary productivity (NPP; A), 
and (B) a relationship between species diversity 
and NPP on the TESC forest reserve lands in 
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We address these questions through re-measurement of established long term forest plots and 
direct measurement of ecosystem carbon uptake and loss (Litton et al. 2006, Fischer et al. 2007). 
Briefly, Fischer and a student technician (Kazakova) will use a series of allometric relationships 
and direct measurement of respiration using a field portable infra-red gas analyzer (recently 



acquired by TESC; LC-Pro+, Dynamax Inc., Houston, Tx) to estimate soil, tree, and herbaceous 
respiration of CO2, which can be scaled to estimates of forest reserve carbon loss (Litton et al. 
2006). To measure a key soil carbon input, we will measure root carbon inputs with a combination 
of field measurements and established root-imaging technology 
(http://academic.evergreen.edu/f/fischerd/research/minirhizotron.htm). We have this technology 
on-hand, and have successfully used it in four peer reviewed scientific publications to measure soil 
carbon inputs (see Fischer et al. 2006, Bangert et al. 2006, Whitham et al. 2006 and Fischer et al. 
2007).   
 
Specifically our team will address the following points: 
 

1)  Above-ground productivity: Continued repeat measurements of vegetation will allow 
further calculation of carbon uptake in the aboveground forest.  

2)  Belowground productivity: Fischer will provide an estimate of belowground productivity 
(belowground carbon sequestration) using measurements of root growth using a 
minrhizotron root scanner (www.cid.com). 

3)  Ecosystem Respiration: Using a mobile open chamber infra-red gas analyzed (Dynamax 
systems; LC-Pro+; recently acquired by TESC) Fischer will measure the individual 
components of ecosystem respiration (soil respiration, tree stem respiration, leaf 
respiration) using standard protocols.  

4)  Net Ecosystem Carbon Uptake: 
Finally, Fischer will estimate net 
ecosystem carbon uptake as the 
difference between annual net 
increases in vegetative biomass 
carbon and ecosystem 
respiration.  
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Figure 2. Kifer property carbon gain since 1977 
estimated by Fischer, (2007 unpublished data).  

5) Modeling Carbon Gain: using 
current data and prior 
measurements in a series of 
forestry plots on the Kifer 
property measured since 1977 
(see Figure 2) we will calibrate 
a model for forest carbon gain 
on the TESC forest reserves 
under different management 
scenarios through 2020.  

 
 
Deliverables 
 
We will produce a report with prioritized recommendations regarding the feasibility and wisdom 
of purchasing carbon offsets, both for the short term (John Pumilio recommended Evergreen’s 
being carbon neutral by 2010, by purchasing carbon offsets), and as a possible component in a 
longer term strategy to reduce the campus fossil fuel consumption. We will summarize the campus 
forest carbon storage and respiration data, as it stands by the end of summer 2008, in our report, 
and set forth options for the feasibility of the campus forest as a carbon storage locus.  Since the 
forest science of carbon sequestration is a fairly new and evolving field, we will set forth options 
based upon the best current science, but we will recognize the need for adaptive management as 

http://academic.evergreen.edu/f/fischerd/minrhizotron.htm
http://www.cid.com/


our scientific understanding improves over time. We will examine a full range of management 
scenarios.  
 
How would the outcomes of this project support the mission of the college?  This project 
directly addresses on portion of the Strategic Plan goal of making the Evergreen campus carbon 
neutral by the year 2020. Carbon offsets are just one method of approaching carbon neutrality, but 
they may be an essential one, giving the inherent difficulty of eliminating fossil fuel consumption.  
This project will help establish some baseline information the campus will need in order to decide 
whether to purchase carbon offsets, if so, what kind, and if so, how should we be managing our 
campus forests as part of a carbon sequestration strategy.  
 
How would this project support new approaches to teaching, learning, and other aspects of 
the student experience?  This project will produce a rich source of data for those programs in 
sustainability that deal with responses to global warming, including both local and global 
engagement with carbon offsets.  It will afford student projects that deal with the campus carbon 
budget another way of addressing options to make progress toward the Strategic Plan goal.  It will 
also afford student projects a benchmark of methodologies that could be applied to community 
organizations locally.  Rob Cole has engaged his students in measures of various indicators of 
sustainability for the past twenty-five years.  During the 2006 – 2007 academic year, he had his 
first- and second- year students research and produce a measure of the carbon dioxide released by 
the campus in its annual activities.  The results they produced agreed very closely with the work 
subsequently done by John Pumilio, whose thesis Rob supervised.  Having a wealth of data about 
carbon offset markets, their strengths and weaknesses, and about the wisdom of using them as a 
part of the effort to eliminate fossil fuel usage on campus, will enable students and other faculty 
members to deepen the work and to carry it into new directions.  
 
This project will also provide a very rich set of data for understanding the role of the campus 
forest reserve in carbon sequestration. This project will help give a quantitative foundation to 
forest ecosystem function that is currently understood only in a qualitative fashion. The data taken 
on forest carbon gain and respiration, both above- and below-ground, will provide robust 
opportunities for students to engage in substantive carbon budget calculations both locally and 
beyond the confines of this campus.  Fischer has already engaged students in research projects 
with publications, and this work will enrich opportunities for significant student research that 
should result in publication on carbon cycling issues.   
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Budget 
 
The work for this project will be done primarily during the summer of 2008.  Final report writing 
will occur during fall quarter 2008, with the final report finished by early 2009.  
 
 
Salaries & Benefits  (estimates from Lorri Moore)  
 
Faculty: 

Rob Cole (5 weeks)           $11,194 
Dylan Fischer (5weeks)              7,677 

  
Students: 
 Alexandra Kazakova  

(10 weeks, 40 hrs/wk, @$10.50/hr)           4,200 
 Field Technician (TBA) 

(10 weeks, 40 hrs/wk, @$10.50/hr)           4,200 
 
Field Equipment:               

Minirhizotron acrylic tubes for root growth  
measurement (15 * $20 each = $300) 
Photocopies ($100); Misc. field equipment replacements,  
repair for measurement tapes, data-sheets, etc. ($250) 
Equipment subtotal = $650           650 

 
Travel:  
 Miscellaneous travel to Seattle and Portland for interviews   200 
 
Total Requested:            $28,121  
 
 
 
 

Timeline and Benchmarks 
 
The work for this project will take place during the summer of 2008. Interviews and research 
regarding offsets will be completed the end of August.  Intensive field measurements will be 
completed by late August, with commitments for further periodic measurements throughout the 
following year. We see the need for two field technicians to help complete the work. We have a 
number of qualified students who could work on this project, and we will conduct an appropriate 
selection process prior to next summer.  Alexandra Kazakova, who has worked closely with Rob 
and with Dylan during 2006 – 2007, has already indicated a desire to work on this project.  She is 
exceptionally well-qualified.  Analysis of field data will be on-going throughout the summer, and 
should be completed by September.  Report writing will take place during September, and fall 
quarter, if necessary.  Final report should be ready by January 2008 at the latest.  
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