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*4 - Communications For Environmental Science (Energy)
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DESCRIPTION: 
Faculty: Paul Butler, PhD. 
 
For this contract, Geologic History of the Olympic and Cascade Mountain Ranges, Sarah (Craig) Curtis 
built on previous training in geology to complete an independent research project to compare and contrast 
the two major mountain ranges in Washington. In addition to library research, Sarah took field trips to 
numerous sites in the Cascade Range and around the Olympic Peninsula to better understand how 
geologists use field evidence to construct the geologic history of the region. At the end of the summer, Sarah 
submitted a 20-page paper. 
 
 
EVALUATION: 
Written by: Paul Butler, PhD. 
 
Sarah’s work this summer demonstrated a solid grasp of her topic. She effectively built on previous course 
work to tackle a fairly complex investigation. She appears to have done a thorough job of researching the 
topic (eight citations in her reference list), and her description of the sequence of events that led to the 
formation of the Cascade and Olympic Ranges covers all of the key points. Sarah recognized the importance 
of accretionary events for both ranges, and then correctly identified major differences in the way that each 
range formed. Writing about geology can be challenging for students, and overall, Sarah did well, using 
appropriate terminology. The paper would have benefitted from one final round of editing, especially better 
integration of her photos with the text. Her photos were well chosen and clearly documented her field trips. 
Sarah did a good job of citing her sources throughout the manuscript. 
 
In summary, Sarah took significant strides in her geologic education this summer. I enjoyed working with her 
again. 
 
 
SUGGESTED COURSE EQUIVALENCIES (in quarter hours) TOTAL:  6 
 
*6 - Geology of the Olympic and Cascade Ranges, Washington 
 
(* - indicates upper division science credits) 
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DESCRIPTION:   
Faculty: Mike Paros DVM 
 
During the Spring Quarter internship, Conservation Study, Sarah assisted Thurston County Conservation 
District Resource Specialist staff in working with landowners to improve management, water and soil quality 
on their property or farms. She analyzed site data in order to make recommendations for the best manage-
ment options. Sarah wrote a complete conservation plan for a landowner including a resource inventory and 
nutrient management plan. Sarah performed a literature review on appropriate riparian buffer widths by 
reading scientific, peer reviewed papers on a weekly basis. 
 
 
EVALUATION: 
Written by: Mike Paros DVM 

 
Sarah entered her internship at Thurston Conservation District with a strong background in science and 2 
previous quarters in Ecological Agriculture. Over the course of the internship Sarah used her previous 
knowledge of Ecological Agriculture and other classes and applied them in a work setting. Her main focus of 
the quarter was to successfully complete a conservation plan for a local farm, do scientific research on 
riparian buffer zones, and to assist the staff with other projects as needed. 
 
Sarah’s conservation farm plan was for a local goat dairy in Centralia, Washington. She successfully 
completed a SWAPAH (soil, water, animals, plants, air and humans) during several farm visits. Soil test and 
analysis, as well as forage identification were done on site. GIS maps were made of the property and Sarah 
met with an engineer to help plan a manure storage facility. A complete nutrient management plan was done 
for the current and projected number of animals to insure proper balance of soil nutrients. 
 
Each week 2 scientific papers about riparian buffer zones were read and a short write-up was done on each. 
At the end of the quarter a short paper was written on what the proper width of a riparian zone should be, 
consolidating all of the ideas from the papers. Using scientific research with in-text citations, Sarah 
successfully completed a paper stating that there should be minimum standards set for all properties with a 
waterway using calculations set by the Department of Ecology and the Department of Fish and Wildlife. 
 
One of the other major tasks of the quarter was to finish the windshield surveys in the non-shellfish district of 
the Nisqually watershed. This is a grant through the Department of Ecology (#D092) to insure clean water 
quality through fencing, proper manure storage, pasture conditions and heavy use areas. Approximately 30 
hours were spent in search of properties with livestock, and were ranked high, medium or low in priority. A 
short grant report was written to the Department of Ecology to conclude the surveys. 
 
The Thurston Conservation District does many programs with children in which Sarah assisted the staff with. 
At Tolmie State Park, there was a week long program where she went on beach walks with the junior high 
aged children and did mini lectures on the sea organisms the kids found. This included a seminar from a 
marine biologist to teach them all of the marine life on the beach. There was also a day with “students & the 
shore” where they went to a local residents property with a 4th grade class and helped pull ivy, plant some 
trees and do a beach walk. Sarah was also involved in Envirothon, which is a yearly competition between 
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high schools with a series of tests to access their knowledge on natural resources. The winners move onto 
State and National competitions. Sarah was a judge of the oral presentations. 
 
Around the office Sarah did tasks such as equipment rentals to customers, picked up and delivered the 
manure spreader, attended staff and board meetings. Sarah also took a short course on water quality testing 
and attended a seminar on noxious weeds put on by Lewis County Conservation District. 
  
 
SUGGESTED COURSE EQUIVALENCIES (in quarter hours) TOTAL:  16 
 
*4 - Nutrient Management Planning 
*8 - Farm Conservation Planning 
*4 - Stream Ecology 
 
*denotes upper division science credit 
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DESCRIPTION: 
Faculty: Martha Rosemeyer, Ph.D., Mike Paros, DVM 
 
The full-time, three-quarter Ecological Agriculture program provides a broad, interdisciplinary study of 
agriculture, from a critical perspective of social and ecological sustainability. 
 
In the fall quarter, ecological concepts and animal husbandry were highlighted. Seminar work consisted of 
critical reading, discussion and thesis-supported writing on six books examining the history and present 
predicament of American agriculture. Critical reasoning was emphasized in study questions on agroecology 
lectures, as well as field work in agroecology. Concepts learned in class were illustrated by field trips to 
organic and conventional, small and large scale production systems including: vegetable and fruit producers 
(for farmer’s market, wholesale and community supported agriculture), crop (wheat and corn silage) and 
livestock producers (dairies, cow-calf and sheep ranches, egg laying processors, and swine operations). 
Students also attended a 4-day field trip visiting farming operations in the Columbia Gorge area of 
Washington.  Students maintained extensive portfolios documenting all program work.   
 
In the Ecological Animal Husbandry portion of the fall program, topics covered included animal nutrition, 
behavior, housing, economics, reproduction, health, and genetics. Through lectures, readings, and field trips, 
students gained an understanding of how chickens, pigs, sheep, goats, beef cattle, and dairy cattle are 
raised. Students learned about general forage production for livestock. Students participated in a chicken 
dissection lab emphasizing concepts in animal digestive and reproductive physiology. Industrial and natural 
animal agroecosystems were compared and ecological animal husbandry practices were examined. The text 
Contemporary Issues in Animal Agriculture by Cheeke, and other written materials were used to support 
student exploration of topics in animal welfare, food safety and quality, bioethics, biotechnology, and the role 
of livestock production in sustainable agriculture.  
 

 In the Agroecology portion of the fall program, topics covered in lecture and from Gliessman’s text 
Agroecology: The Ecology of Sustainable Food Systems and other sources included: systems concepts, 
landscape ecology, biodiversity and land equivalency ratios, origins of agriculture, system approaches to 
weed and pest management, pesticides and genetic engineering.  Students participated in an extended lab 
exercise assessing diversity and abundance of Carabid ground beetles at three levels of disturbance (annual 
production, perennials and forest) at the campus organic farm. Student collected Carabids from pitfall traps 
and grew out soil samples to estimate the weed seedbank. Results were presented in two drafts in scientific 
paper format, and included a brief literature review, hypothesis testing, diversity measures (Shannon and 
Simpson), and community similarity indices. Upper-division students performed analysis of variance 
analyses, species-area curves and included at least six references to peer-reviewed literature. 
 
Seminar on US Agriculture met weekly for two hours and students were required to submit either notes or 
questions on the reading to aid in preparation for class, and a final 5-page synthesis essay exploring an 
important historical factor that has shaped US agriculture and rural society today supported by seminar 
materials. Readings included: Pollan’s The Omnivore's Dilemma: A Natural History of Four Meals, Wilson’s 
Buffalo Bird Woman’s Garden, Danbom’s Born in the Country: A History of Rural America, 2nd Edition 
various essays in Imhoff and Baumgartner’s Conservation and the Fate of Wild Nature, Imhoff’s Food Fight, 
and a chapter on genetic engineering in Zimdahl’s Agriculture’s Ethical Horizon. Videos included: King Corn, 
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Fast Food Nation, Natural History of the Chicken, Holy Cow, Big Spuds/Little Spuds, The Plow that Broke 
the Plains, Power to the Land (REA), The Global Banquet, My Father’s Garden, and Food Inc.  

 
   In the winter quarter, advanced work in soil science and ecological analysis of farming systems was offered. 

In the soil science portion of the course, the biological, chemical, and physical properties of soils were 
studied through lectures, labs, and quantitative exercises. The textbook, The Nature and Properties of Soils, 
14th Edition by Brady and Weil was used along with peer-reviewed scientific articles. Emphasis was placed 
on soil biology, soil organic matter, and soil management practices in the study of soil formation, soil orders, 
cation exchange capacity, soil acidity, plant macro- and micronutrients, and symbiotic plant-microbe 
relationships that are important in sustainable agriculture. In the context of carbon and nitrogen cycling, soil 
organic matter formation, maintenance, and decomposition were covered in detail. In associated laboratory 
exercises students tested soil texture and acidity, soil macrofauna and nematodes (parasitic and free-living) 
and viewed stained cross-sections and fresh material of mycorrhizae and nitrogen fixing nodules. They used 
the SMP buffer method to calculate lime requirement for these soils and learned how to interpret a soil 
analysis report.  
 

 In the Ecological Assessment of Farms part of the program, students were required to assess agricultural 
energy use and nutrient cycling through a series of farm planning exercises. Plant nutrient uptake, cover 
cropping, tillage, rotations, and use of animal manures were emphasized.  Whole farm analysis and 
calculations were performed in order to examine possibilities of internal nutrient cycling, carbon 
sequestration, and environmental stewardship in agriculture. These concepts were supported by reading 
peer-reviewed scientific articles on biofuels, carbon neutrality, crop-livestock integration, and methane gas 
production.   
 

 Seminar in Agricultural Issues and Ethics readings consisted of a number of books addressing trends and 
ethical issues in contemporary agriculture including Agriculture’s Ethical Horizon, Just Food, Food Rebellions 
and an excerpt from Amish Society. Students were required to write weekly papers analyzing the texts, 
culminating in a final essay describing their vision of the future of agriculture and their place in it. In January, 
students attended the Eco-farm conference in Asilomar, California. Concepts learned during the conference 
and the course were demonstrated in a week-long series of farm visits to small and large-scale vegetable 
producers, orchards, and livestock operations in coastal and central California. Films viewed included Life in 
the Soil, Organic No-tillage, Not to Be Modern: The Amish and Little Ice Age: The Big Chill. 
 
Student evaluations are based on participation, weekly pre-lecture quizzes to test preparation, a mid-term 
and final exam, study questions, written essays, and lab reports. Upper division credit was awarded based 
on consistent, advanced preparation, exam performance, and the ability to apply concepts to practical 
situations.   
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EVALUATION: 
Written by: Martha Rosemeyer, Ph.D., Mike Paros, DVM 
 
Fall Quarter written by Mike Paros, DVM 
Sarah does high quality work and has participated well in the ecological agriculture learning community. Her 
program portfolio is a complete resource that will be useful in the future. She takes comprehensive notes in 
lectures, field trips, workshops, and labs. Sarah was actively engaged in all components of the course. 
 
In the Agroecology portion of the program, Sarah’s work in her two exams demonstrated a good, general 
understanding of ecology as applied to agricultural systems. Her basic plant anatomy improved over the 
quarter. Her knowledge of the parameters necessary to design an agroecosystem to fit into the local area 
was adequate. She might benefit from greater attention to detail.   
  
Sarah’s lab report was complete, exhibiting proficient use of technical formats in scientific papers. She did an 
excellent job integrating laboratory data into comprehensive discussions.  
 
Sarah successfully completed the required essay, which showed good comprehension of the seminar texts. 
Her writing demonstrated the ability to develop a perceptive thesis and to support it with pertinent evidence. 
 
In Ecological Animal Husbandry, Sarah attended almost all of the lectures, labs, and field trips throughout 
the quarter. Her performance on weekly quizzes demonstrated satisfactory preparation in advance of 
lectures and workshops. Sarah shows persistence and dedication to her studies. Based on exams, she 
showed a good understanding of the animal science concepts covered in the course.  
 
Winter Quarter written by Martha Rosemeyer, Ph.D. 
Hailing from Puyallup, Sarah is a senior student in her second year at Evergreen. She is a dedicated student 
that has come back to college to study the sciences and agriculture. Sarah enrolled in Ecological Agriculture 
full-time and has earned 16 qtr. cr. hrs (6 UD) for her winter term’s work. 
 
Sarah's portfolio was fairly organized and complete and she contributed regularly to seminar discussion. Her 
seminar papers including a “letter to the editor,” clearly identified a thesis statement and were well-written.  
Her final 5-page synthesis essay on the future of US agriculture and her role, contained an excellent 
synthesis of her personal and academic trajectory and was supported by two program references.     
 
In Soil Science overall Sarah has worked hard and has demonstrated a good, general understanding of the 
physical, chemical and biological properties of soil. Her preparation for the lecture as assessed through 
open-note weekly quizzes on the soil textbook, resulted in scores that were nearly perfect. Her lab reports on 
soil science lab exercises were fair to excellent. She worked through nearly all of the two sets of study 
questions per lecture. However, her exam scores demonstrated a variable (very good to fair with portions of 
the final left blank) understanding of the material, and review of the principles demonstrated in the soils labs 
would have been beneficial. Sarah gained good knowledge of soil organic matter management as well as 
carbon and nitrogen cycling.   
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In Ecological Assessment of Farms Sarah attained basic ecological assessment skills of farms. Her quiz 
scores indicate thorough preparation prior to lecture. Based on winter quarter exams, Sarah showed an 
adequate understanding of how energy flows and nutrients cycle through agroecosystems. She is able to 
make calculations needed to formulate a basic nutrient management plan.   
 
She chose to visit the Thurston County Conservation district instead of joining the program at the Eco Farm 
conference, an internship that she will continue next quarter.  
 
All together, Sarah has made significant progress in her understanding of soil science.  
 
 
SUGGESTED COURSE EQUIVALENCIES (in quarter hours) TOTAL:  32 
 
 4 - Agroecology  
*2 - Agroecology Lab 
 6 - Ecological Animal Husbandry 
 4 - Seminar: History of U.S. Agriculture 
*4 - Soil Science with Lab  
 6 - Soil Science with Lab 
*2 - Ecological Assessment of Farms 
 4 - Seminar in Agricultural Issues and Ethics  
 
* Denotes upper division natural science credit 
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I came into Ecological Agriculture with a strong science background of biology, chemistry and geology. I enrolled 
in this class to learn about where and how my food is produced, how an agricultural system functions and to 
learn about different farming practices and how to apply them in my life. 

With all of the hands on expe!rience in this class such as labs, field trips, seminars, farm tours and lectures I 
learned how a farming environment has an affect on the surrounding ecosystem and how it corresponds to the 
surrounding areas. 

In the fall we did a Carabid lab and did in-depth research on Carabid beetles and their affect on the surrounding 
areas. We did statistical analysis comparing previous research and wrote a paper using peer reviewed research. 

Seminar for the Fall Quarter was about the history of farming in the United States and issues with the current 
food system. Weekly papers were written and a final synthesis paper was due at the end. The topic of my paper 
was GMOs and genetic selection. 

We also learned about rotational grazing, how animals are kept in captivity and did a chicken dissection lab. 

In the winter quarter we did sl~verallabs including: soil texture, macro fauna of soil, nitrogen fixation, soil pH, 
and nematodes. Although I have done several of these labs in previous classes, I began to understand how they 
relate to a system rather than just a single specimen in the biological world. 

Seminar was based around books with a different perspective such as Just Food and Food Rebellions. We 
needed to look from the autholr's standpoint and different point of view. For these books we write several micro­
themed thesis papers and a h~tter to the editor. 

Overall, Ecological AgricultUrE! was a challenging class with in-depth lectures, seminars and labs. It was a life 
changing class and learned new information that can be applied to my life through agriCUlture. 

Faculty Member's Signature (optional) 

Date 
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