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Backyard UMaine stormwater infiltration at 5 Chapel due to broken conduit, April 2011

1. Problem and Research Objectives

Maine’s DEP guidelines for stormwater management and design through Low Impact  
Development (LID) provide invaluable incentives towards effective site-specific retrofits  
that have stimulated the practice of restoration ecology and non-point source pollution  
control. However, many factors make the implementation and Best Management  
Practices (BMPs) burdensome to implement. Despite many documented successes in  
stormwater management and restoration ecology through interdisciplinary design  
research and community based initiatives, Maine boasts minimal efforts aimed at local  
citizen stakeholders and low tech collaborative practices that are the hallmark of  
permaculture practices. Permaculture techniques and local stakeholder involvement,  
along with educational and artistic approaches, provide alternative entry points to  
addressing these problems. The objective of our research was to synthesize these  
elements and produce a low-cost model of an educational, artistic and permaculture-
based solution to ecological issues that arise with non-point source stormwater  
infiltration. We wanted to lay the groundwork for a distributed network of citizen  
scientists on a small scale, working in tandem with experts to address their backyard  
ecological issues.

2. Methodology

Permaculture is a design system for sustainable human habitats based on ecological  
patterns and cycles. (Holmgren  2002) Along with ecological benefits, this  
interdisciplinary approach to designing resilient ecosystems has the potential for socio-
economic and cultural benefits within the human community. No matter the outlook on  
non-point source pollution, every household has at least one stakeholder. Therefore the  
majority of stakeholders are not professionals or academic researchers in the field; yet  
they represent a critical population able to play a vital role in protecting water resources.  
Permaculture design systems (like vegetative buffers and edible forest gardens) prioritize  
the natural system/human system interface, and design strategies that incorporate such  
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practices to meet a myriad of biological needs while maintaining a “restoration for  
resilience” methodology. (Mollison 1997)

The LongGreenHouse (LGH) project offered a site burdened with stormwater issues,  but  
with a history of permaculture education initiatives designed to address the landscape  
needs in a holistic way. Past LGH strategies have included public eco-charettes, multi-age  
elementary school and community workshops, university courses and projects tied to  
community assets, and advising and teaching by Wabanaki elders. Over the past year we  
have continued to engaged our local community--from UMaine undergraduate  
journeypersons to UMaine Intermedia art students, from neighbors affected by  
stormwater infiltration to engineers with tools to help address the potential solutions. 

In the fall, with our live-in journeypersons, we offered a series of community workshops,  
and invited local neighbors into a discussion with students, engineers and artists. Through  
the winter, we synthesized research about soil composition, wind patterns, zone sectors,  
filter plant properties and needs, and human uses. In consultation with our permaculture  
consultants Charles and Julia Yelton, we created a permaculture design document that  
outlines strategies for effective vegetative buffers and edible forest food production  
designed to address both the site stormwater issues and educate students and community  
members. In the winter, to bring more attention to this work,  a team of Intermedia artists 
(grad students in the IMFA program) launched Aurono Borealis, a public art performance 
including storytelling by a snow-encircled bonfire, an interactive LED light and music  
performance engaging guests, and a "slow food" potluck dinner featuring local produce.  
In the spring, we presented the permaculture design document at the 2011 Maine Water  
Conference in Augusta, the Peace & Justice Center of Eastern Maine's Hope Festival in 
Orono, and we also published it on our blog: http://longgreenhouse.org/permaculture/  . 
Finally, we held three "April Garden days" on site to initiate the implementation of the  
permaculture design.

In addition to neighbors with backyards affected by university stormwater, stakeholders  
who became involved with our project on varying levels include Sustainable Orono, one 
of over a hundred world-wide Transition Town-based initiatives; Still Water  
Permaculture Guild, a UMaine journeyperson program involving 7 students; UMaine  
work-study students; UMaine New Media undergraduates; UMaine Intermedia graduate  
students; UMaine Permaculture Club; members of UMaine's Green Team; and a local 
YMCA garden program. In addition to gathering feedback during our live sessions, we  
documented our process and solicited feedback on our blog.  Our goal was not just to  
distribute information generated by our team of experts, but also to inspire local  
'backyard stakeholders' to experiment with some of our techniques and suggestions and  
generate feedback, creating a small scale distributed network of citizen scientists.

http://longgreenhouse.org/guild/
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3. Principal Findings and Significance

The PDRI design (see 
attached) documents the 
strategic relationships at 
play in a localized 
ecology, and suggests LID 
strategies that steward the 
overall health of the area. 
The design document 
consists of detailed 
landscape drawings, site 
maps, site analysis (soils,  
plants, water issues, sun 
angles, wind, and climate 
concerns), recommended 
plants, timeline for 
implementation, materials 
list, cost analysis, and 
detailed instructions for 
the transformation of an 
unmanaged stormwater 
wetland zone into a water 
filtration and food 
production zone. Of 
specific interest are two 
LID strategies: 1) using 
food producing plants as 
vegetative buffers, and 2) 
planting grassed filter 
strips for stream 
restoration. Both respond 
to over saturated areas 
with seasonal stream flow. 
The combination of these 

two highlighted LID strategies has created a variety of interdisciplinary potentials that  
may be the focus of future project phases.

The focused methodology and outcome described above assumes the agent is the  
community, not the developer. The PDRI design published on our blog thus outlines low-
cost, easy to implement solutions, and conveys permaculture zone systems to help the  
audience better understand how much interaction takes place in certain area. The 'Site  
Analysis' documents research that was completed on site and takes into consideration the  
pattern and “programs of use” overlapping in the landscape.

Site Analysis of Long GreenHouse area showing stormwater zone
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Based on the interest we received from lay and expert stakeholders alike, our work  
confirmed that edible forest gardens can be an engaging tool for managing stormwater  
and overall watershed health by successfully balancing human need with ecological  
integrity. Well established permaculture principles can create incentives for landowners  
and grassroots community groups to address localized issues that have a negative impact  
on watershed health. This could be considered a specific type of LID that may help  
address negative impact on a small scale. Some such issues could be improper storm-
water design, over-saturation of residential areas due to development, lack of vegetation,  
and storm-water “hot-spots” that contribute to degraded health of water bodies, etc. The  
team theorizes that the process of permaculture design for distributed solutions would be  
of benefit for any projects, landowner, affinity group etc. where there is interest in  
addressing watershed health while balancing cultural, economic and ecological  
incentives. We hope that this research will inspire not only educators but also  
administrators at UMaine to support permaculture and citizen stakeholder approaches to  
address their multiple point stormwater issues, and that a variety of similar projects can  
address the need for distributed solutions to the many “backyard watershed issues” in our  
community and across the state. 
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