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executive summary
Introduction

First and foremost, this handbook aims to serve as a guide for the effective and efficient development of grassroots biodiversity conservation efforts in the state of Pennsylvania through a preliminary sharing of a non-profit program, Natural Biodiversity's, first five years of experiences.  The handbook will be especially useful to those incorporating invasive plant control as their contribution to biodiversity conservation.  However, those implementing other aspects of conservation could benefit as well.  Within this document, two primary focuses will be shared: 

1. The experiences and knowledge of a non-profit program initiated to control invasive plants on the watershed level, complete with challenges, successes and planning documents revealed.

2. An overview of information and resources related to invasive plant control that assist in implementation by private or public community stakeholders


Natural Biodiversity identified the following challenges and obstacles that the program experienced early and will outline detail concerning some obstacles listed below and how the program rose to challenges to create an enhanced effort:   

· Missed opportunities

· Lack of task prioritization

· Lack of demonstration site maintenance plans

· Lack of organized citizen involvement

· Lack of operational support

· No long-term program/business planning

· Difficulty relating activities to people and their needs

· Lack of communication, resources & partnerships in western PA


Natural Biodiversity also recognized some of its early successes and details a portion of the following within this handbook

· Its actions recommended in state-supported river conservation plan

· Strong mission statement

· Demonstration projects

· Real working relationships

· Comprehensive approach

· Simultaneous planning & implementation

· Riparian vegetation assessments

· Diverse internal team

We plan to continue sharing our experiences with others every five years or so within a unique and increasingly inclusive handbook containing not only our experiences, but those of others working in PA to conserve biodiversity.  We hope to increase the capacity of private landowners, large and small, rural and urban, agricultural and forest, by working with them more on invasive plant control and subsequent restoration.  We wish to then share these experiences in a future edition of this resource. 

It is our sincere desire that your conservation efforts benefit in some way from this body of work.  We welcome and desire your input from your experiences and perspectives!

-Natural Biodiversity Staff and Partners

Background
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Initiated on September 29, 1999 with the submission of an initial Japanese knotweed (Polygonum cuspidatum) control proposal to The Western Pennsylvania Watershed Program, Natural Biodiversity developed its first demonstration control project in May 2000 with the selective application of chemical herbicide to a five mile-long, 22-acre riparian site just upstream of Saltsburg, PA, along the recovering Conemaugh River.  This project utilized a biannual application of Accord™ to slowly kill the knotweed on site, which had formed a long, dark living tunnel around the abandoned Pennsylvania Railroad bed, the corridor then slated to become the now successful West Penn Trail.  Partners involved in the project included Natural Biodiversity, Conemaugh Valley Conservancy and the National Park Service, through Allegheny-Portage Railroad National Historic Site.  


Knotweed control was called for within the PA Department of Conservation and Natural Resources (DCNR) Kiski-Conemaugh River Basin Conservation Plan.  The Plan had just been unveiled in 1999 after nearly three years of intensive public input forums and planning throughout the 1,887 square mile Kiski-Conemaugh drainage area.  Specifically, the plan stated, 

"Further information on and subsequent control of invasive knotweed species in riparian areas is needed.  An assessment is needed to determine the extent, severity and threat of knotweed in the basin." – VII.D.3


Natural Biodiversity has learned a great deal about invasive plant control, concerning herbicide use, integrated pest management, and other issues surrounding the young program's projects. Staff and partners realized that the program needed guidance provided by a steering committee or an advisory body of some form.  Also realized early, education is not enough without citizen action, and that assessment of project outputs and outcomes is key to understanding whether success has been attained and to what level.  Therefore, Natural Biodiversity is sharing its initial experiences with you, but at the same time, realizing that we all still have much to learn and plenty of room to grow with time.   

How to Use This Resource

This handbook is organized into seven sections and one appendix, including the following:

I. Making the Biodiversity-Watershed Connection………………….6

II. Getting Started…………………………………………................18  

III. Initial Plan of Action…………………………………………….30 

IV. Accomplishing Goals and Objectives…………………………...42

V. Another Valuable Program as a Case Study: DRIPP……………..48

VI.  Conclusion…………………………………………………….. 50

VII. References………………………………………………………51

APPENDIX:Useful Resources……………attached at end of document

The introduction explores some important conceptual terms and definitions and supports the need for biodiversity conservation in watersheds, utilizing invasive plant case studies as a demonstration of this need.  Getting Started will help you to determine some of the first steps you need to take in order to establish a successful demonstration project as a first step to increasing awareness and action in your area.  Initial Plan of Action details the steps that Natural Biodiversity took to start the planning processes needed for an ongoing program to be successful.  Accomplishing Goals and Objectives outlines implementation issues experienced by Natural Biodiversity and includes project advice that was given to Natural Biodiversity by its partners.  The Delaware River Invasive Plant Partnership (DRIPP) is surveyed within section V to provide another case study of an invasive plant control program within the large watershed context.  APPENDIX: Useful Resources is a working and always growing list of websites, studies, and funding sources useful to biodiversity conservation, watershed, and invasive plant control projects.   

Within each of the main sections, from Getting Started through Accomplishing Goals and Objectives, Natural Biodiversity shares its experiences, challenges and successes through text, examples, and templates, all to be utilized by you, the reader.  The first template provided, for example, is the demonstration site selection criteria Natural Biodiversity developed to select Japanese knotweed control sites in the Kiski-Conemaugh River Basin, an area where assistance with knotweed control is in high demand.  If you have a similar problem with prioritizing public control sites for tree-of-heaven (Ailanthus altissima) or other invasive species, you can adapt the criteria for your specific needs, problem species, and associated local issues.  Each template provided, from demonstration site selection criteria through our public presentation critique survey, is provided chronologically within the appropriate section, as a numbered "Figure" in plain Arial text, and with an end-line.
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I. Making the Biodiversity-Watershed Connection

What is biodiversity and why conserve it?

You have probably heard about watershed conservation, but have you heard of biodiversity conservation?  What does biodiversity mean?  Before these questions are answered, remember that, as in other fields of study and arenas of work, environmental terminology for familiar concepts is constantly under development.  Basic human nature demands changes in expression, clever acronyms, fresh words, and semantics liberties.  

The term "biodiversity" is a prime example of a new way to express a familiar concept or at least to explain a concept that has been taken for granted in the conservation field.  First, the concept of species endangerment introduced the world to the massive global problem of individual species being lost at an accelerated rate.  Then, habitat conservation efforts stressed that in order to save individual species effectively, the holistic approach of saving species' homes needs to be implemented.  Finally, we come to the term biodiversity.  Conservation professionals now realize that a diversity of flora and fauna, "biodiversity", is needed to successfully sustain all life.  
Pennsylvania Department of Conservation and Natural Resources (DCNR) identifies biodiversity as "essential for agricultural products, manufactured goods, outdoor recreation and tourism, and our health, our well-being, indeed our very survival."  DCNR also cites the leading negative impacts upon biodiversity as habitat loss, degradation and fragmentation; invasive exotic species; and pollution.  From their perspective, solutions include:

· Improved communication and planning

· Exemplary management practices

· Championship of "orphan species", those not currently under any state agency's responsibility or jurisdiction

· Applied research

· Inter-agency cooperation

· Inspire public regarding biodiversity conservation

· Provide knowledge for informed decisions

· Examine resources alignment and mission

· Consolidate scattered natural resource data through GIS

~ White Paper on Conservation Science and Biodiversity, DCNR, November 2003. 

Before we provide a few examples of widely accepted definitions, let us break the term down into its prefix and root…a little English 101:


Prefix: "bio" = life; all that is living.  


Root: "diversity" = different or various kinds.

Therefore, biodiversity is simply the various kinds of all living forms.  Following are complete, accepted definitions of biodiversity, derived from national, state, and regional sources:

"Biodiversity is defined as all hereditarily based variation at all levels of organization, from the genes within a single local population, to the species composing all or part of a local community, and finally to the communities themselves that compose the living parts of the multifarious ecosystems of the world." - E.O. Wilson (1997)

"Biodiversity is the grand diversity of life on Earth and all the interconnections that support these myriad forms of life." - Biodiversity Project 

http://www.biodiversityproject.org/biodiversity.htm

"Biodiversity is the variety of species, their genetic make-up, and the natural communities in which they occur." - Pennsylvania Biodiversity Partnership

http://www.pabiodiversity.org/whatisbiodiversity.html

"Natural biodiversity is the complete natural variety of living things including genetic makeup of individuals, different kinds of species, sub-species and varieties, ecosystem distinction and interrelationships in biological communities."  - Natural Biodiversity  

Natural in this context refers to the best-case scenario of future biodiversity status resulting from exemplary stewardship practices (ESPs).  According to DCNR, ESP involves the highest quality standards of management, not just the traditional best management practices (BMPs), which identify a minimum suggested standard.  Why the need for many terms to explain parallel environmental principles?  Because viewing issues from a diversity of vantage points enhances the efficiency of conservation efforts tremendously.  Consider the following stark reality:  Without habitat conservation, the Endangered Species Act alone could not possibly save as many species from extinction.  If endangered species protection and habitat conservation did not work in concert, biodiversity would decline at a much faster rate.  

Most recently, biodiversity conservation has become a key holistic approach.  If given the difficult choice to conserve only one of two separate forest habitats of the same kind and size, which does the conservationist choose?  The one that provides the greatest yield of conservation; the one that possesses the greatest biodiversity within, or the highest quality example of that type of habitat.

Are all of these terms and concepts repetitive versions of the same idea?  No, they all work together to sustain natural places, species, and quality of life for all.  You may ask the following question of a biologist, "Why is it important to conserve biodiversity?"  Then ask a historian why it is important to study and preserve history.  You may receive strikingly similar responses.  Because biodiversity is essentially all of the forms, or stories, of our natural heritage, the importance of its conservation is significant.  We study history so that we know where we have come from, learn about mistakes and successes of the past, and to prepare better for the future.  We preserve physical remnants of our history so that this understanding can continue in a real and tangible way.  We conserve biodiversity so that we know the richness and evolution of our biological history, and ultimately so that we may sustain our present levels of biodiversity for future use by all.

Specifically, human beings (Homo sapiens), one of the Earth's many kinds of creatures, utilize and benefit from biodiversity every day, many times a day.  Imagine your last meal.  What did it consist of?  Whether you prefer being vegetarian or omnivore, you probably ate between 15 and 50 species at only one sitting (Kim, 2001).  Also, many hundreds of species indirectly contributed to that one meal by assisting in the growth, pollination, and overall development of each species you ate.  Through this single example, you can imagine how our quality of life and our nutrition would decline without the presence of biodiversity.  
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Other examples of how biodiversity is important to humans involve the natural services that biodiversity provides to us free of charge, without tax hikes.  Some of the services provided include:

· Production of food;

· Photosynthesis;

· Air purification;

· Soil development;

· Waste decomposition;

· Water purification;

· Pest control;

· Pollination;

· Supply of shelter materials; and

· Medicine availability.

A flow chart representation is available courtesy of the Millennium Ecosystem Assessment.  See Figure 1.  

Figure 1: Ecosystem and Biodiversity Services
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In this handbook, we will focus on biodiversity services in the context of a watershed, exploring a few services in more depth, and also looking at impacts upon biodiversity in our watersheds.  Specifically we will investigate invasive plant impacts and the actions that we are taking to curb negative impacts on this valuable resource we call “biodiversity”.
What role does biodiversity play in a watershed?

Watersheds are essentially the areas of land that “shed water” from the land’s surface to one point or one larger body of water.  A watershed’s stream serves populations by providing drinking and industrial water, habitat and recreation.  A stream’s riparian area includes the water and the surrounding land or stream bank.  Riparian area plants serve as buffers against pollution that enters streams through run-off and erosion by taking up pollutants and also by stabilizing soils with root systems.  Many kinds of plants perform these ecological services, including trees, shrubs, and herbaceous plants.  Certain plants stabilize soils, while others take up nutrients such as nitrates and phosphates, both of which are harmful to aquatic ecosystems.  Therefore, the presence of riparian plant biodiversity is key in maintaining a buffer that serves all of these purposes.  See Figure 2.  Diverse plant life also provides ideal habitat for a variety of streamside wildlife species, while aquatic invertebrate diversity serves as a reliable indictor of water quality.  See Natural Biodiversity’s initial results in Figure 3.      

Figure 2, A and B: Visual Cross-Section Comparison of Erosion Rates and Nutrient Uptake in Monocultures vs. Diverse Woodlands
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B: Diverse Woodlands
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Source: http://www.pfaf.org/leaflets/whyperen.php

Figure 3, A and B: Wildlife Diversity Occupying Healthy, Knotweed, and Bare Soil Riparian Sites

A: Macroinvertebrate Presence
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B: Mammal Presence
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Two challenges, both regarding research gaps, remain when attempting to quantify impacts of invasive exotic species in watersheds:

1. Not enough information exists to show the negative impacts of invasive exotic species on riparian forest buffer function, specifically on the following functions: stream water temperature, terrestrial wildlife presence, erosion and sedimentation mitigation, nutrient uptake, and pollution buffering.  

2. A research gap exists pertaining to economic quantification of the role of forest biodiversity on quality of life for communities, ecosystems and populations.  As land managers and other conservation parties, we need to continually support our actions and gain support of citizens.  Without an understanding of how biodiversity affects one's life directly, in dollar amounts especially, a person cannot either support or oppose conservation activities.  Some initial information exists (see Figure 4 above and Figure 5 below), but more work needs to be done in this area of study.  

3. While many conservation activities first focus on assessing the current status of biodiversity, we are interested in utilizing the scientific method to concisely define biodiversity's role and then to evaluate its status.  However, we face the enormous challenge of interfacing natural and social science for a good fit. A prime example is the complicated economic impact study that is applied to evaluate any natural resource.  How can we identify direct correlations between such complicated systems, such as the diverse web of life which sustains us all?  On a positive note, more work is being done internationally to quantify ecosystem and biodiversity services in dollar amounts.  See Figures below.  
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What role does a watershed play in biodiversity presence and quality?

Watersheds provide the most basic of needs to all of the diversity of life existing in an area: WATER.  Without water, biodiversity does not exist; life does not exist.  Watersheds serve as a dispersal mechanism for the spread of species: native; exotic; invasive; and naturalized.  The quality of water in an area affects not only the numbers and kinds of aquatic life present within stream banks, but also the presence and abundance of terrestrial life that depends on clean stream water within each species’ home range.  

Not only does a watershed provide water to living organisms, but it plays a direct role in the distribution and movement of species throughout the system.  Most obviously, waterways are the highways of aquatic life, allowing for geographic movement of fish and invertebrates.  Less obvious is the distribution of seed and root (rhizome) fragment via flow downstream for deposit and growth lower in the watershed.  This process serves as a major dispersal mechanism for plant species, along with other pathways, such as transportation by humans, birds and wind.

Not always good for biodiversity, stream dispersal capabilities also contribute to deposition of invasive exotic plants to downstream regions from upstream source populations of these undesirable plants.  This trend is becoming more evident through general observation and also through scientific field study, supporting a need for invasive plant control in watersheds.      

Specific Case Study Connection: Invasive Exotic Species in a Watershed


Findings of a Natural Biodiversity study support that a major dispersal mechanism for invasive species is rhizome and seed flow and establishment down streams.  This finding indicates a need for prioritization of control in headwaters systems aimed directly at source populations of riparian-present invasive exotic plants.  In the study area, Natural Biodiversity found that average knotweed presence increased cumulatively as streams come together to form larger order rivers.  In Figure 6, the Little Conemaugh River and the Stonycreek River flow together in Johnstown, PA, to form the Conemaugh River.  While the average Japanese and giant knotweed presence was 18% and 13% in the Little Conemaugh and Stonycreek, respectively, it increased to 39% in the Conemaugh River.  Figure 7 lists some additional factors in an area’s vulnerability to invasions by exotic plants.     

Figure 6: Knotweed (in color) as a Case Study for Waterway Dispersal
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Source: Natural Biodiversity, 2003. 
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In the Kiski-Conemaugh River Basin’s assessed riparian areas, Japanese and giant (Polygonum sachalinense) knotweeds account for an average of 35% of the herbaceous plant species composition. (Natural Biodiversity, 2005)
Efforts are underway to initiate widespread invasive plant control in headwater riparian areas, working down streams to rid watersheds of invasive plant species.  Keys to the success of this strategy are obtaining understanding and cooperation of riparian landowners, along with sufficient control and assessment resources, and diligence.

II. Getting Started

Determine the Need

Chances are that you already have identified the need to conserve natural biodiversity in your watershed and to protect it from negative impacts such as invasive exotic species, pollution, and habitat fragmentation.  But what is the specific need that your watershed has in relation to biodiversity?  Are the riverbanks dominated by an invasive exotic plant?  Is the river itself invaded by a detrimental exotic plant or invertebrate?  Are the wetlands covered with purple loosestrife (Lythrum salicaria), which chokes out native wetland plants?  Identifying the specific needs of your watershed is extremely important in determining how to get started.  Most of the time, the citizen identifies this need and determines that something needs to be done.  You are that citizen!     

Often, watershed needs are identified in state funded watershed assessment and conservation plans.  In most cases, the citizen voice is formally incorporated into the plan through the public participation process.  Needs identified by concerned citizens determine the recommended action items within the plan.  In Pennsylvania, the Department of Environmental Protection (DEP) funds watershed assessments, which serve as a detailed baseline for the conservation and restoration of a watershed’s in-stream chemistry and biology.  Pennsylvania’s DCNR funds rivers conservation plans, which look at biological, historical, and cultural aspects of a watershed and how all of these elements impact the health of the system.  
Identify an Important Place-Based Connection
First, identify why biodiversity should be conserved through your project.  What specific value does it provide to ecosystems, communities and populations in your watershed?  If stream turbidity and sediment are inhibiting an otherwise healthy aquatic ecosystem, then plant biodiversity within the watershed’s riparian areas is crucial.  If outdoor recreation provides significant economic impacts within the watershed, then biodiversity amidst recreational areas serves a role in providing users with a satisfying outdoor experience.  Are farmers disgusted with your watershed’s agricultural weed problem, with species such as multiflora rose (Rosa multiflora)?  If so, then controlling weeds on farms should be a priority.  Is giant hogweed threatening the health and safety of children playing outdoors in your area?  What are the economic impacts of invasive species present in your area?  Because each watershed has its own unique set of features, issues and impacts, you need to ask, “Why should biodiversity be conserved in my watershed?”  Understanding this will assist you in initiating a successful conservation strategy.  

Show citizens how efforts affect them directly.  Even better, show how efforts will affect them financially.  “Money talks” is a phrase that you can count on being true.  Understanding where you wish to conserve biodiversity is as important as identifying why you should conserve it.  Is there a site that comes to mind as the impetus for action?  Is there a site that would serve as a success story project?  Is there a site that would serve well as a high visibility demonstration site?  

Implement (a little) and Plan Simultaneously: The Art of the Demonstration Project


So many questions abound when embarking on a demonstration project…Will the control method work?  Is the surrounding native seed bank healthy enough to rebound and succeed the invasive?  Will the results stand the test of time?  Will citizens view a successful project while recreating on site?  Who will maintain the site and how will they accomplish continual management, both financially and logistically?

Jumping straight into demonstrating control atop a public site is akin to jumping off of a high dive without looking to see if any water is in the pool below.  But how else can we gain initial citizen support other than to demonstrate a significant improvement to their quality of life through our efforts?  How else are we to test various control and restoration methods for the benefit of our planning endeavors later on?

So, although it may be risky to jump right into a demonstration project, you have to get started somewhere.  Begin slowly, with established or experimental control methods, and on a small, manageable scale.  Increase your efforts as your results and planning begin to materialize.  Use an “adaptive management” approach – implement, analyze results, and adjust your plan accordingly.

[image: image9.jpg]



Weed Whackers triumph over knotweed during the steamy month of July at new demonstration site, the Hoodlebug Trail Extension.
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Although initial results can be mixed, many benefits are derived from starting with action (implementing while you continue to plan):

1. Awareness is raised;

2. Tangible results are seen;

3. Dialogue is initiated;

4. People are educated;

5. Citizens are engaged; and

6. Subsequent planning efforts can be guided by pilot project results!

As we became established, Natural Biodiversity recognized a need to develop demonstration site selection criteria to prioritize sites, primarily because the demand for invasive plant control assistance was high since Natural Biodiversity’s on-the-ground inception in 2000.  We received more requests for assistance on control projects than we could possibly implement.  See Figure 8 for initial criteria developed to select the most appropriate demonstration projects.

“Without the citizen voice echoing our own, efforts are doomed to fail due to a lack of understanding and support.  Public support of acts affecting public rights is absolutely required”. – Gifford Pinchot

Figure 8: Natural Biodiversity Demonstration Site Selection Criteria
Goal: 

Educate the public through strategically located and issue specific “on-the-ground” demonstration projects at publicly accessible and highly visible sites, such as navigable waters, river access points, land trails, and public parks; focus initially on Japanese knotweed (Polygonum cuspidatum) control.

Background:

Because the demonstration knotweed control projects generated widespread interest in developing similar initiatives, the program personnel received many inquiries on how to develop and fund a project.  Because of limited funding and resources, personnel asked the advisory committee to develop a list of criteria to prioritize potential projects.  

Preliminary Criteria:

1. The Japanese knotweed on site degrades the buffering capabilities of the riparian area by out-competing the proper native vegetation;

2. The knotweed on site is a hindrance to river access and/or trail development;

3. The site itself is currently or will be publicly accessible in the near future; 

4. The site possesses extraordinary potential for on-site environmental education;

5. The site’s landowner permits knotweed control, even in the form of chemical herbicide application;

6. The site’s landowner will include knotweed control within the site’s plan for long-term maintenance; 

7. The project should increase even geographical distribution of knotweed control demonstration projects within the Kiski-Conemaugh, therefore providing more public exposure to the issues of knotweed, biodiversity, riparian forest buffers, and invasive species.  

Currently, criteria are listed in no specified order of importance and without an accompanying project ranking system.  Further criteria development will determine which sites most effectively meet the criteria.  Criteria will be distributed to partners with potential knotweed control projects.  Applicants for financial assistance will submit a short application, explaining how the project meets the above criteria.  After steering committee and personnel review, the projects that best fulfill the criteria will be funded with the program’s limited knotweed control budget .  All other projects will be provided invasive species control technical assistance.


Once site(s) are selected, immediately identify potential partners, write a brief project description, and send to those who may become involved, soliciting assistance, financial aid, and partnership.  Draft a project agreement, including yearly maintenance responsibilities, and be sure that all parties directly involved sign the agreement prior to project implementation.  Be sure that all bases are covered within the agreement to ensure project success.  Also, be sure that each signatory has sufficient time to review and suggest revisions prior to the signing deadline, (in the case of most local governments and non-profit organizations, one to two months prior), allowing time for board of directors review and approval.  See Figure 9: Project Agreement Template below.

Figure 9: Project Agreement Template

Site:__________________________

Project title: Native Species Plantings
Date:_________________________

Operation and Maintenance Agreement

THIS AGREEMENT made on this day 

 is between 



, hereinafter referred to as 

, and the Natural Biodiversity Conservation Strategy, hereinafter referred to as NBCS.

I.
GENERAL


A.
NBCS will:



1.
Be responsible for purchasing and lending planting equipment to 

 on specified work days (as requested by 
) including: planting and pruning hand-tools (shovels, rakes, etc.) and vegetation control tools (loppers and hedge clippers) as determined by NBCS, without cost to 
.



2.
Be responsible for purchasing and donating planting supplies including: native trees, shrubs, and flower bulbs as determined by 

 and NBCS (see appendix); tree protection devices and securing structures; slow-release watering tools; fertilizer; and mulch as determined by NBCS, without cost to 
__________.



3.
Provide NBCS staff support and technical assistance to ensure proper planning, planting, pruning and maintenance procedures are followed.



4.
Obtain prior 

 approval of all plans, designs, and specifications for implementation and maintenance work that may deviate from this agreement.



5.
Prohibit the installation of any structure, facility, or other vegetation that will jeopardize the health and survival of the plants being provided by NBCS to 

.



6.
Recruit volunteer labor to assist with the planting and pruning of native species.


B.

 will:



1.
Upon request of NBCS and to the extent that its resources permit, provide volunteer labor, consultative, and operational assistance in the operation, maintenance, and replacement of practices associated with the native species plantings at this site.



2.
Be responsible for the maintenance and care of the plants and of the site following the planting work day to include: providing water and watering plants, competitive vegetation removal, tree pruning, and general site maintenance.



3.
Be responsible for recruiting volunteer labor and assistance for maintenance activities following the initial planting work day.



4.
Provide NBCS personnel the right of free access to the project site at any reasonable time for the purposes of carrying out the terms of the agreement, assessing the health of the planted species, and to ensure agreement compliance.

II.
Cancellation/Postponement Policy


A.
Both parties will:



1.
Provide advanced written notification two (2) weeks in advance of cancellation or postponement of any project activities



2.
Reschedule postponed project activities within one (1) week or less after the scheduled activity date.

SIGNATURE PAGE

IN WITNESS WHEREOF, the parties have entered into this agreement effective as of the date and year first above written.

(Organization Abbreviation: Organization Name)



By:











Date:





(Authorized Signature)

(Print Name)






(Title)

NBCS: Natural Biodiversity Conservation Strategy

By:











Date:





(Authorized Signature)

WITNESS:










Date:





Witness


(Print Name)

Within the agreement, a responsible party should be identified to monitor the success rate of the control project or the health of the planted trees, whichever the case may be.  Responsible parties should also be identified to draft site maintenance plans, especially in the case of a more complicated control project, where a number of invasive species are involved, or where a major planting project takes place.  A reporting entity needs to be identified so that the investors in the project can see quantified results and improvements.  Because the methods of controlling even one invasive species can vary significantly and can even represent an experimental study, methodologies need to be described and success rates of each should be tracked.  See Figure 10 below for some of Natural Biodiversity’s demonstration site results, utilizing various methods to control Japanese knotweed.  

Figure 10: Preliminary
 Knotweed Control Methods Success Rates
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Source: Natural Biodiversity, 2005.

Once the site is reasonably under control (for Natural Biodiversity project, the site must contain less than 5% of the original invader present), then outcome-based interpretive signage can be installed.  See Figure 11.  

Figure 11: Demonstration Site Signage Design and Installation
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Site Maintenance Plans

Invasive species control plans should be included in the overall site maintenance plans.  However, control plans can stand alone, if necessary, and should include the following components for each species to be controlled:

1. Species Common Name(s)

2. Species Scientific Name

3. Existing Control Methods Available

4. Preferred Control Method(s) On Site (Prioritized)

5. Experimental Control Methods to be Utilized (if applicable)

6. Experimental Study Design (if applicable), including the following sections:

a. Introduction

b. Purpose of Study

c. Methods

d. Materials

e. Results

f. Discussion

g. Conclusion

7. Timeline

8. Responsible Parties

9. Quality Assurance and Quality Control Plans

10. Monitoring Methodologies

11. Funding Strategies

12. Species Distribution Site Map

13. Reporting


With a species control plan in place, you are ready to begin implementing beyond a single demonstration site, but remember that planning continues.  As you begin to get results, adapt your plan to unforeseen circumstances, challenges and successes.  Your plan is your working, not static, document.

III. Initial Plan of Action

Expert and Stakeholder Involvement

The best way to start planning is to ask citizens what they want to see done.  Give them a forum to provide input.  Monitor the results over time to indicate the impacts of your education efforts and to guide your planning.  Once enough public support and momentum is generated, develop a steering committee for your program with involvement from various experts in related fields.  Apply for a National Fish and Wildlife Foundation “Pulling Together Initiative” grant to create a federally-designated weed management area and its guiding partnership.

Steps involved:

1. Generate public support for your initiative through a successful demonstration project.

2. Apply for “Pulling Together Initiative” grant.

3. Hold an open house at one of your demonstration sites for citizens and appropriate stakeholders, such as funding entities, field experts, county conservation districts, municipal governments, sportsman’s groups, watershed groups, and other conservation groups.

4. Invite stakeholders to serve on a guiding, steering and/or advisory committee(s).  Be sure to hold the steering committee member number to a minimum to improve efficiency.  Five to nine steering members should be sufficient, while the advisory board could hold as many members as you see fit.  Keep in mind that the body should be organized into programmatic categories and meet in a logical manner, perhaps in sub-committee, or simply provide you with input, output reviews, or other guidance as all parties see fit and as expertise lies with the members. 

5. Hold your first meeting, complete with an agenda of proposed actions that need to be taken, and ask for committee members’ input.

6. Hold subsequent meetings, based on input from committee members on frequency of meetings.  Require that members participate in a minimum number of meetings annually.  

7. Ask each member to volunteer to serve as experts in areas you are dealing with, so they can provide input in the absence of frequent meetings.

8. Formalize commitment from the guiding committees, in the form of a Memorandum of Understanding or a commitment form of some kind.  IMPORTANT: Proceed cautiously here, as some partners may need to obtain management or executive permission to sign any such form on behalf of their organization or agency, while others may be frightened away altogether by such a formalized commitment.  Be sure that the timing is right and that the right partners are aligned and committed to success.  Despite these challenges, some level of formalization is needed to obtain consistent committee assistance.  First, listen to partners to gauge the appropriate level of commitment before initiating this process.
9. Use their input to guide the development of a mission statement and the entire planning process to include the following components in chronological order:

a. Mission Statement, including specific goals and objectives

b. Strategic Planning

c. Detailed Conservation
, Programmatic and Financial Planning

d. Complete Implementation of Identified Strategies

10. Strategic and Programmatic Plans will help you to identify whether there is a need for your program to incorporate and form its own non-profit entity.  The need for incorporation will depend upon your unique partnerships, whether your program is supported by the appropriate non-profit currently, and whether your program and projects have gained enough public support and momentum to warrant formation of a new organization.  

Develop Mission Statement: ACE Model

Shortly following its inception in 2000, Natural Biodiversity started on the continual planning process necessary for success.  First, a comprehensive approach was developed, involving three aspects, termed its “ace of spades” formula for success: Assessment, Control and Education.  
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Because Natural Biodiversity started with invasive plant control as its primary biodiversity conservation effort, Control was a strong focus.  As on-the-ground control progressed, Natural Biodiversity quickly realized that more holistic Conservation should ensue to guarantee exemplary results.  After one invasive plant was under control, another would exploit the vacant niche.  Therefore, active restoration needed to occur in the form of additional control efforts, as well as the planting of overstory and understroy trees, wildflowers, grasses, and shrubs suited for site conditions.  In a parallel example, Natural Biodiversity started to educate citizens, but quickly realized that awareness and Education are not enough without real tangible change fostered by support from the public.  Therefore, Education evolved into Engagement.  The final formula for conservation was born: 

Assessment, Conservation and Engagement, a true “ace of spades” approach.  

Most recently, a visual relationship was derived (Figure 12), as strategic planning revealed that assessment and engagement are both means to the end of the ultimate goal of conservation.  This approach also guided the development of a complete mission statement (Figure 13).

Figure 12: Visual Depiction of ACE Approach to Conservation
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Figure 13: Natural Biodiversity’s Complete Mission

Natural Biodiversity Conservation Strategy

Mission Statement

I.  Mission

To develop and implement a strategy for conserving the diverse natural heritage of the landscape, ensuring harmonious interactions within populations, communities and ecosystems of southwestern and southcentral Pennsylvania watersheds

Biodiversity is the complete variety of living organisms including distinctive species, sub-species and varieties, unique genetic composition of individuals within a species, ecosystem variation and interrelationships in biological communities. – Natural Biodiversity

II. Goals and Objectives

Goal#1:  Ascertain means by which natural biodiversity conservation can be utilized to benefit ecosystems, communities and populations
Objectives

a) Through observation, formulate assumption that the conservation of natural biodiversity in the region is ecologically, economically, and socially critical to maintaining a high quality of life for the populace

b) Utilize existing biological data, quantified economic impacts, geological specimens, historical records and writings available to draw hypothesis

c) Test hypothesis with original experimentation 

d) Formulate theory that biodiversity conservation is critical or is not

e) If natural biodiversity conservation is found to be critical, utilize and test the Program’s pilot ‘ACE’ (Assessment, Conservation, and Engagement) comprehensive approach to conserving biodiversity with all aspects of program activity; OR If biodiversity conservation cannot be found critical to inhabitants, formulate alternate assumption and repeat objectives

ACE Comprehensive Approach to Conserving Natural Biodiversity…

Goal#2:  Assess past and present status of biodiversity, inventory impacts upon biodiversity, and continually evaluate effectiveness of conservation activities
Objectives
f) Conduct biological field survey of the watersheds’ riparian area vegetation to assess the vegetative composition and overall riparian ecosystem health followed by a more thorough investigation of areas containing serious invasions of exotic plants

g) Monitor watershed boundaries and potential pathways for encroaching invasive species to curtail their establishment and spread

h) Develop volunteer corps to sample vegetation and assist conservation projects

i) Incorporate the use of innovative technologies to ensure accuracy and usefulness of biological data

j) Inventory and rank positive and negative impacts on biodiversity in the region

k) Establish a biodiversity conservation plan that outlines actions and comprehensible approaches to involve citizens, curtail negative impacts and foster positive impacts on biodiversity

l) Produce an annual status report to assess the progress, impediments, and overall direction of the conservation strategy

Goal#3:  Conserve natural biological communities at demonstration and ecologically prioritized sites
Objectives

m) Expand conservation activities at existing and potential demonstration sites

n) Utilize conservation plan to develop standards for prioritizing biodiversity conservation projects according to ecological effectiveness

o) Promote the regeneration of the local seed bank following invasive species control to facilitate the process of natural plant succession and restore the natural structure and function of the ecosystem

p) Conduct native tree and wildflower plantings at suitable sites and reestablish native keystone species within region’s forest ecosystem

q) Partner with existing efforts and utilize existing programs, data, and information to conserve the region’s ecosystem components and functions and address impacts on biodiversity

Goal#4:  Engage citizens to conserve natural biodiversity
Objectives

r) Demonstrate biodiversity conservation at publicly accessible project sites 

s) Educate individuals about biodiversity in their own ‘backyard’ by creating the following custom educational materials designed to complement existing materials and to relate each issue to the individual’s watershed and community:

a. Handbook: How to Initiate a Watershed-Based Natural Biodiversity Conservation Strategy in PA
b. Display

c. PowerPoint presentations 

d. Brochure

e. Biodiversity, invasive species, and economic impact fact sheets

f. Lesson plan

g. Interactive website 

h. Historical piece on exotic species invasions

i. Volunteer recruitment and retention newsletter

t) Expand the knowledge-base of personnel and partners

u) Engage citizens in natural biodiversity conservation initiatives

v) Exchange information and technical expertise with citizens in the Appalachian broadleaf forest ecoregion 


Your Mission Statement may be similar or different than the one shown above.  These were the goals and objectives identified by Natural Biodiversity in cooperation with its Steering Committee and Advisory Board.  Your Mission Statement should reflect your unique goals and objectives and aim to concentrate on the place-based connection you drew earlier.  

The Plan: Design for Impact

In order to reach this point, where organized planning needs to occur, you most likely already have many of the planning pieces in your possession.  You need to spend the time compiling these pieces into one comprehensive plan for action.  Utilize previously written project proposals, grant applications, and public input results to construct your plan.  Also, utilize new realizations and request additional public input.  

An initial step should be completing a strategic plan to guide your specific, in-house efforts, which will give you an overview of the major tasks that need to be accomplished.  Then, that information can be used to develop a more detailed programmatic plan.  Your programmatic plan should include phased, prioritized, and specific steps needed to make a real impact on the problems you are dealing with.  Outputs, outcomes, and benchmarks need to be an integral part.  It should be accompanied closely by a project budget and a corresponding fundraising timeline.  Each specific task should have a budget and a short list of potential funding sources appropriate to support that task.  According to the task’s timeline and budgetary needs, a deadline to apply for funds should be included.  

The Strategic Plan

Before initiating the strategic planning process, some level of public input is required, especially if you are utilizing public funds to implement actions within your final plan.  You need not construct a complete conservation plan with multiple public meetings to know that your strategic plan is consistent with public interests.  At this point, you should possess knowledge of public wishes regarding your proposed actions.  Examples include:

· Recommendations within an existing conservation plan of some kind (Rivers Conservation Plan; Watershed Assessment; etc)

· Citizen outcry regarding the problem at hand (telephone calls; newspaper articles; emails; word-of-mouth; etc)

· Survey results

If you have no knowledge of public desire regarding your projects, then STOP and investigate until you do.  Implement a public input survey; or create a public service announcement to solicit input.  


The strategic planning process should involve your closest partners and input from experts and your broader set of affiliates.  The process should involve at least one full-day work session of the closest partners to devise the major strategies and to identify specific goals and objectives under each strategy.  The session should be facilitated by a an objective professional.  Prior to the session, you can survey your broad network for ideas to work with during the session.  If you do so, give them enough time to provide input prior to the session, preferably about two months.  All results should be compiled and included in the plan.  The session will prioritize and identify the most important and pressing actions, ones that should be initiated within a year and also completed within five years.  Substance is the most important attribute to your strategic plan, as visual frill and professional graphics do not map out your future, but only serve as filler.  See Figure 14, an excerpt from Natural Biodiversity’s Strategic Plan.    

Figure 14: Natural Biodiversity Strategic Plan Excerpt: Utilizing Engagement Strategy Example

“You may accomplish many things through others that you can’t get done on your single initiative.” – Gifford Pinchot

STRATEGY IV


ENGAGEMENT
Incorporating local community members into Natural Biodiversity project efforts is a critical component to meaningful conservation.  We depend on community support to effectively accomplish our mission and to move forward in our project efforts.  We strive toward making our mission the public’s own desire through outreach, education, demonstration and ultimately engagement.  We work with a variety of partners to educate the public about invasive exotic species by attending events, and presenting at local schools and universities, along with similar educational endeavors.  We currently hold a 100-citizen volunteer core through our Weed Watcher, Weed Whacker, Streambank Stewards, and Habitat Stewards™ programs.  We utilize these volunteers to implement actions, such as native tree and flower plantings at demonstration and community project sites, identifying invasive plants in the field, and whacking knotweed and other invasive species.  

ENGAGEMENT GOALS

A. Identify Natural Biodiversity lead partners within each of the program areas, ACE

i. Determine partners that are critical in accomplishing the program’s objectives within each of the components:  assessment, conservation, and engagement ~ April 2006

ii. Solicit commitment to and involvement in activities of each of the components, including planning efforts and project management ~ June 2006

B. Increase volunteer involvement in Natural Biodiversity’s conservation efforts

i. Identify leadership roles for individual volunteers prior to each project, and then recruit trustworthy volunteers to fill those roles 

a. Template leadership job descriptions ~ March 2006

b. Recruitment of initial volunteer leader corps ~ April 2006   

ii. Grow and sustain each of the four organized volunteer programs:  Weed Watchers, Weed Whackers, Streambank Stewards, and Habitat Stewards™ ~ Ongoing

iii. Hold annual training sessions for the four volunteer corps ~ Ongoing

iv. Revise existing and devise new incentives to promote volunteer retention and attract additional volunteers ~ Ongoing

C. Market biodiversity conservation to the private sector        

i. Educate targeted groups, organizations, and businesses, such as those from the planning, government and development sector; outdoor recreational sector; and the nursery/landscaping industries 

1. Educational brochures mass mailing ~ April 2006

2. Devise array of marketing techniques and products ~ August 2006 

ii. Work with area conservation partners to coordinate outreach initiatives and to inform communities of Natural Biodiversity’s mission through development of comprehensive communications strategy ~August 2006

iii. Develop educational materials such as brochures and pamphlets and incorporate website improvements ~ Ongoing 

D. Cultivate a technical assistance package for public and private landowners, as well as for non-profit organizations 

i. Polish and distribute first edition of non-profit practitioners handbook, also for inclusion in total package ~ June 2006

ii. Establish technical assistance package draft with goal of providing proper invasive species management ~ October 2006

iii. Distribute updated technical assistance package yearly ~ Ongoing, with initial distribution in February 2007 

E. Spur independent biodiversity conservation action by citizens

i. Develop communications strategy ~ August 2006

ii. Implement communications strategy ~ March 2007

iii. Evaluate effectiveness of efforts through survey over the course of ten years from initiation ~ Ongoing through March 2017

Again, the above excerpt from our Strategic Plan is tailored for Natural Biodiversity’s mission and goals.  Your organization’s Strategic Plan may be quite similar or different, depending upon your identified mission, goals and objectives.

Comprehensive Community Conservation Plans

You need not exhaust years of resources in order to yield an encompassing conservation plan for your focus geographic area, ecosystem, community or watershed.  Perhaps your actions are already identified as a major part of another conservation plan, such as a watershed assessment or rivers conservation plan.  Or maybe investors feel that a simple survey or online forum will serve the purpose of generating sufficient community input toward conservation efforts.   

Specifically, you can utilize the following public input vehicles to gauge the community pulse:

1. Public Input Meetings (a requirement for some planning grants)

2. Online Discussion Forums

3. Surveys (devised with assistance from someone knowledgeable on proper survey techniques, perhaps someone at a local university; for a minimal quarterly or yearly fee, you can develop your final survey online, with its own link to your website or to be emailed;  most paid online survey services allow multiple surveys to be active at once for one group)  


The plan represents the entire ‘wish list’ of the populous regarding conservation activities within a 10-20 year timeframe.  Your programmatic and financial plan represents the portion of the citizenry’s wish list in which you are qualified and motivated to carry out within a reasonable time frame.   

The Programmatic and Financial Planning Combination

In today’s ever-changing civic and financial climate, implementing non-profit based conservation and community projects has become increasingly difficult considering limited resources and time constraints, as well as the existence of considerable community indifference regarding certain human and environmental issues.  The importance of the following attributes in planning and implementation is greater than ever:

Maintenance
Outreach

Diligence
Efficiency
Education

Assessment

Success

Effectiveness


As you settle into ‘MODE  EASE’, keep these attributes in mind when writing your plans and your proposals.   Also, by demonstrating each component during implementation, you will create the networks and secure the funds you need to be successful in the non-profit world of invasive species control and biodiversity conservation.  


Specifically, you need to plan your projects carefully, matching the desired act, program, project, goal, or objective with the potential means as appropriately as possible.  Investors demand results, outcomes, and outputs.  See Figure 15 as an example of a programmatic and financial planning worksheet combination.       

Figure 15: Basic Programmatic and Financial Planning Combination Worksheet



PROGRAMMATIC ACTIONS
 
FUNDING STRATEGIES


Project
Goals
Funding Keywords
Funding Sources Available

1.  Initiate demonstration Japanese knotweed control atop highly-visible publicly-accessible riparian site.
1a.  Control knotweed on-site utilizing various established methods.
invasive species control; Japanese knotweed
USDA APHIS; USDA NRCS; NFWF


1b.  Control knotweed and plant native species to enhance riparian forest buffer function.
riparian forest buffer; erosion; sedimentation; nutrient uptake; soil stabilization
PA DEP; The Western PA Watershed Program 


1c.  Successfully demonstrate invasive plant control and native plant restoration on-site.
demonstration; education
PA DCNR


[image: image24.jpg]



 



[image: image25.jpg]






 




In this section, you can also include: Objectives; Priority; Timeline; Responsible Parties

Under funding strategies you can also include: Appropriateness Ranking; Deadlines; Y or N; Application Checklists; Match With; Approved



IV. Accomplishing Goals and Objectives


A plan is only as valuable as the successfully and efficiently completed programs and projects within it!  You will need, first and foremost, the support of your local citizenry to be successful.  After support, you need real involvement by professionals and volunteers in your projects.  Prioritize and do not attempt to implement too many projects at once, especially not in order to obtain funding to do so.  Match your funding to your identified projects; do not match your projects to the potential funding that is available.  Follow the detailed plans that you and the community have set forth.  With time, success, and sound science, you will demonstrate that the projects you’ve planned are necessary elements to a successful community and ecosystem.  Then, the civic and financial support will come.  Until then, remember MODE EASE. 


Compare each action with your mission, strategic plan, and programmatic document.  Create an annual scope of work (see Figure 16) for yourself, your staff, your volunteers, and partners.  This is simply an annual chunk of your programmatic plan.  Follow the scope closely, adhering to deadlines to the best of your ability.  Refer to it weekly.  Construct this yearly guide by extracting the time and priority-appropriate pieces from your programmatic plan.  Be sure these pieces can be extracted easily for this purpose and for simpler inclusion within grant applications.  

Finally, be sure that all of the projects are tracked, monitored, and that success rates, data figures, and other results are also easily accessible for reporting purposes.  Require all responsible parties to track their projects, creating detailed project task lists (see Figure 17), and report progress quarterly to steering committee, board of directors, supporters, and anyone who has expressed interest in knowing your progress.  Incorporate all of this into an annual report each year, one that can be distributed to investors and close partners and can be included on your website.  Be concise within your annual report, but include as many facts and figures as you possibly can.  For example, include the number of people you have reached via various media outlets and organized educational events.  You also need to report to individual funding entities at their requested deadlines, especially at the close of a grant.  With all of this reporting, who has time for projects, right?  To make this step easier, gather the needed information and data as you implement actions and projects.  Review and compile data regularly.  We stress the importance of this data and other information being at your fingertips, at least quarterly, in order to reduce the amount of time it takes you to complete paperwork, reports, and summaries.   Where appropriate, especially with field study and staff actions, incorporate quality assurance and quality control measures, as well as self-evaluation tools (see Figure 18). 


Below are examples of Natural Biodiversity’s annual scope of work, task lists for individual projects, and an educational presentation survey.  Use these as guidelines to develop similar planning, tracking and feedback documents for your organization.  

Figure 16: Natural Biodiversity Scope of Work 2005 Excerpt

Scope of Work and Timeline 
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Quarter
Status Tally
Major Project Codes
Task
Deadlines
Persons responsible
Task Leader 

September to November
 
 
 

 
X
STAFF
Hold AmeriCorps trainings and tour
Sept 15-29
 
Kristin and Kylie

 
X
ASSESS / ENGAGE
Construct online volunteer survey
1-Oct
Angie
Kristin

 
X
ENGAGE
Contact all volunteers via phone and email
8-Oct
Mandy & Melissa
Kylie


X
MTGS
Organize Nov 16 steering committee/send email with minutes & agenda
8-Oct
All
Kristin


X
ENGAGE
Revise display to reflect recent findings & activities
3-Nov
Melissa
Kristin


X
TRAIN
Attend volunteer conference in Bristol
Nov 4-6
Kristin, Mandy & Melissa
 


X
RESEARCH
Develop initial strategic planning ideas
16-Nov
Angie  
Kristin

Figure 17: Individual Project Task Lists
Natural Biodiversity Conservation Strategy

Project Task List

Project Title: ______________________________________________________________

Project Leader: ____________________________________________________________

Start Date: ____________________

Completion Date: ______________________

Deadlines: ________________________________________________________________








TASK

Figure 18: Natural Biodiversity “Critique Our Presentation” Survey

Natural Biodiversity

“Critique Our Presentation” Survey

On behalf of today’s target audience, please complete this survey to evaluate the presentation recently given by Natural Biodiversity staff member(s).  We will use the survey results to enhance our presentation content and style.  You may ask the audience for assistance in completing the survey or you may fill out the survey on their behalf.  

· MAIL IT  to us in the self-addressed stamped envelope provided at the presentation OR 

· FAX IT  to us at the following number:  (814) 536-5764 OR 

· SUBMIT IT ONLINE by clicking on the “Critique Our Presentation” link on our website homepage: www.naturalbiodiversity.org 

Thank you for your time! 

Location:______________________________________________________________________

Date/Time: ____________________________________________________________________

Class or Organization:__________________________________________________________________

Instructor or Representative:_________________________________________________________________

Presentation Title:______________________________________________________________

Presenter(s) Names (in order of appearance):____________________________________________

1. Rate the relevance of this information to this audience on a scale of 1 – 5 (1 being the least important).

1

    2            
3
          4
            5



         least important




                     most important

2. Have you been introduced to these concepts before?  If so, please describe.

 ___________________________________________________________________

____________________________________________________________________

3. Rate how clearly we presented the concepts of biodiversity and invasive exotic species on a scale of 1- 5.

1 very poor

2 poor

3 fair

4 good

5 excellent
NA

4. Is there anything we could do to present concepts more clearly?

_____________________________________________________________________


     ______________________________________________________________________

5. Rate how effectively we have conveyed Natural Biodiversity’s local programs and projects.

1 very poor

2 poor

3 fair

4 good

5 excellent
NA


6. After hearing the presentation, do you feel that your knowledge of the topics and/or programs has increased?

1 not at all
    2 not much
       3 about the same
       4 somewhat
  
5 greatly

7. What one overall message did your audience receive form the presentation?

___________________________________________________________________

___________________________________________________________________

8. Rate style and techniques of the presenter(s) in the following categories:

1 very poor

2 poor

3 fair

4 good

5 excellent

Presenter 1
Presenter 2 (in order of appearance)
a. Vocal (not monotone, clear and proper speech, loud enough, easy to follow rate)




 b. Nonverbal (eye contact, appropriate gestures, does not fidget)




 c. Avoidance of fillers and nebulous wording (“um,” “ya know,” 



   “like,” “stuff”)

d. Use of attention getting information (anecdotes, statistics, questions, etc.)

9. Would you be interested in receiving periodic information on Natural Biodiversity events and volunteer opportunities?  If so, please provide your information.

Name: ____________________________________________________

Address: __________________________________________________


          __________________________________________________

Email: ____________________________________________________

Phone: ____________________________________________________

Thank you for inviting us to present and for taking the time to complete this survey! We greatly appreciate it!

Kristin, Kylie, Mandy and Kristen

Natural Biodiversity Staff

Natural Biodiversity Conservation Strategy

430 Main Street, 1st Floor

Johnstown, PA 15901

(814) 532-5049

Fax:  536-5764

NBD_Staff@naturalbiodiversity.org
www.naturalbiodiversity.org
V. Another Valuable Program as a Case Study: DRIPP

Throughout the development of Natural Biodiversity, efforts to share information and experiences with similar entities have been ongoing.  Because we focus primarily on riparian plant biodiversity within watersheds, a wide variety of conservation partnerships have been formed, from the watershed arena to the invasive plant realm.  Countless benefits will result from these partnerships in the forms of technical assistance, information sharing, and realized cooperative projects.  After collaborative successes are realized, ongoing relationships are born.  

For purposes of demonstrating the value of such partnerships and of sharing information, another example of a program that focuses on plant diversity within watersheds has been chosen as a case study to highlight here.  The Delaware River Invasive Plant Partnership (DRIPP) is the only other formalized example of a large watershed-level partnership that focuses on invasive plants in Pennsylvania.  However, DRIPP works beyond the Pennsylvania political boundaries, into the rest of the Delaware River watershed of New Jersey, New York, and Delaware.  

The following six questions were asked of DRIPP to gain information on the origins, evolution and future direction of the program:

1. What was the impetus for initiating DRIPP?  How and when did DRIPP form?

2. What was the initial structure or form of DRIPP?  How has that evolved into today's structure?

3. Describe the most outstanding success story of DRIPP.

4. Name a major challenge that DRIPP has encountered and describe how it was overcome.

5. What is unique about the DRIPP approach to invasive plant control?

6. What general direction is DRIPP headed in the future?

Delaware River Invasive Plant Partnership (DRIPP), Long Pond, PA

 “Advancing regional coordination and planning for invasive plant management in the Delaware River watershed” – DRIPP Mission 

Q:  What was the impetus for initiating DRIPP?  How and when did DRIPP form?

A:  
DRIPP was formed in August 2000 when representatives from government agencies, academic institutions, and private, non-profit organizations met to discuss strategies to reduce the negative economic and ecological effects of invasive plant species in the Delaware River watershed. It was agreed that a regional, cooperative effort was needed and that it was vital to have a DRIPP coordinator to lead the effort.  A proposal to the National Fish and Wildlife Foundation's Pulling Together Initiative was drafted to start-up the partnership, hire a coordinator, and begin working on outreach, volunteer training, inventory, demonstration projects and management planning.
Q:  What was the initial structure or form of DRIPP?  How has that evolved into today's structure?

A:  
DRIPP was originally structured to include a Coordinator, a Steering Committee, and several subcommittees, each working on various parts of the NFWF grant project.  Over the past 3 years the subcommittees have changed slightly as objectives have been refined or added, but the structure of DRIPP is essentially the same.  In 2004, DRIPP began a new on-the-ground strategy to reduce negative impacts of invasive plants on the health of the Delaware River watershed.  This new strategy will likely require some change in DRIPP's structure to accommodate partners taking on new roles and adding more emphasis on research and monitoring. 
Q:  Describe the most outstanding success story of DRIPP.

A: 
It is difficult to pick one success to focus on, but perhaps the best choice is the project which received the first-ever DRIPP Award which was created to recognize and draw attention to innovation, excellence and collaboration in invasive plant management.  The first year's award was presented to the Tinicum Township Knotweed Project.  The Tinicum Township Knotweed Project began when Karen Budd, a local citizen and conservationist, created a proposal for a pilot demonstration project for DRIPP under our initial startup funding from NFWF. The proposal was to control Japanese knotweed in the Tinicum Creek and Swamp Creek watersheds, using various methods and to educate and engage community landowners and volunteers. Water quality tests were performed before and after any herbicide treatments, and the whole project serves to raise awareness about invasive plants in the township. 
Karen began with presentations to local groups, letters and visits to neighbors, a brochure on invasive plants and a series of articles in the township newsletter. As she received permission to work on private land and recruited volunteers, Karen also engaged several of her professional colleagues who donated herbicide, equipment and volunteered considerable time for treatment of the cut knotweed. Volunteers cut and removed stems (which can re-sprout), professionals treated the cut stems, monitoring was completed to find the most effective timing and treatment regime, and water quality data was collected throughout. In the end, a highly-successful treatment method was identified, the community was engaged, and the water quality tests showed no negative impacts. Today the treated areas need only minor maintenance and native plants are returning! The project continues with new areas to treat and a proposal to restore native vegetation in areas where other invasives have arrived following treatment.
This spring, DRIPP sponsored a workshop highlighting the project, but the partnership also felt the need to spread the word and encourage others to follow suit. Joanne Steinhart, DRIPP Project Manager, said, "DRIPP chose to highlight this project with our first-ever DRIPP Award because it stands as a shining model of community-based action. If this type of program were to be replicated in other communities in the watershed, invasive plant awareness and management would take a quantum leap forward." She added, "Karen Budd is an inspiration to us all. She has shown what can be achieved at a local level by a single, enthusiastic, determined person working hard to pull everyone together." 
Q:  Name a major challenge that DRIPP has encountered and describe how it was overcome.

A:  
I would say that DRIPP's major challenge has been defining and refining our role so that we can further engage our partners in advancing invasive plant management and planning in the watershed.  All of our partners are challenged by budget cuts and staff reductions to get the most from their participation in our partnership.  While we have been successful at sharing information and expertise and developing tools and resources, it has been a challenge to advance beyond small, localized projects to achieve collaborative watershed-wide management and planning.  There are other existing and developing organizations providing information, education and networking opportunities and DRIPP will be looking to compliment those efforts but also to move forward with a new on-the-ground strategy to focus on reducing the negative impacts that invasive plants are having on the health of the watershed. Shifting the focus and measurement of control from simply killing weeds to actually benefiting native systems will deepen our connection to the Delaware River watershed and advance management techniques and planning by asking and answering important questions about the specific impacts and how to effectively reduce them. 
Q:  What is unique about the DRIPP approach to invasive plant control?

A:  [See answer to next question.]
Q:  What general direction is DRIPP headed in the future?

A: 
Our new strategy is to reduce negative impacts on the health, beauty and diversity of the watershed.  I doubt that we'll be focusing on a singular species of native and invasive plants, but upon impacts:  Example: Bog turtles need a certain water level to survive.  Phragmites and purple loosestrife change water levels.  Could control efforts be monitored and adapted to restore proper water levels and what density/distribution of phragmites and/or loosestrife shifts that water level to the threshold for the turtles?  This is a fairly complex strategy and we are still working out exactly how and where we will be working on these kinds of projects.  It is an exciting new role for us but also a very challenging one since there are more questions than answers about impacts.  

Answers to each question were generously provided by DRIPP Project Manager Joanne Steinhart. 
VI. Conclusion


Natural Biodiversity hopes that you have and will find our continually evolving model useful by example to use in your own endeavors, conserving biodiversity and/or controlling invasive exotic plants.  We have attempted to share what we have learned in the first five years of our existence.  While every group may face unique situations and challenges, we believe that a firm organization structure and adequate planning, combined with continual evaluation and adaptation of programs, will lead you to success in meeting your mission, goals and objectives.   
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Successes Realized:  Natural Biodiversity’s successful volunteer corps





	Early on, Natural Biodiversity and its partners realized that while education is key to action, it is citizen engagement, not education alone, that is the primary goal.  Education is one important tool toward the ultimate desired goal of organized AND independent citizen engagement in biodiversity conservation and invasive plant control.  





	Within Natural Biodiversity’s mission statement, citizen engagement is identified as a key goal toward biodiversity conservation.  Objectives are laid out and the volunteer corps is developed to assist in accomplishing Natural Biodiversity’s conservation objectives.  The following volunteer corps categories were developed based on need:


Weed Watchers


Weed Whackers


Streambank Stewards


Habitat Stewards™





To realize the goal of citizen engagement, Natural Biodiversity developed a recruitment and retention strategy for its volunteer corps.  Following are a few key components of a good volunteer recruitment and retention strategy:


Develop concise job descriptions for each type of volunteer.


Thank your volunteers often.


Devise incentives for your volunteers.


Provide meaningful activities for your volunteers. 


Provide lunch.


Highlight contributions on website, in news media, or another forum.


Recognize your volunteers through an annual event or awards ceremony.


Survey your volunteers on your performance as a volunteer host group.


How else could we successfully maintain a laboring Weed Whacker corps in 95˚ July heat?  How else could Natural Biodiversity maintain over 100 volunteers in only two years?	





	Now for the independent action:  Develop resources for, or establish contact with groups, organizations, or agencies that potentially play a direct role in conservation of native species and control or prevention of invasive exotic species.  Early efforts of Natural Biodiversity have focused on:


Planning, Municipal and Development Entities;


Outdoor Recreationists; and


Nursery and Landscape Industries.


Survey the groups on their knowledge and care for the issues at hand.  If developing educational resources, first test the products on a select number from the target group and ask for their advice.  Distribute the final products as widely as possible.  Listen to what people tell you in your conversations or within your survey results.  


	  














Figure 5: Selected Quantifications of Ecosystem Services and Exotic Species Impacts Upon Biodiversity





Service Values:


Global annual market values of industries based on ecosystems services:


Food production: $980 billion


Timber industry: $400 billion


Marine fisheries: $80 billion


Marine aquaculture: $57 billion


U.S. annual market value of recreational hunting and fishing: >$75 billion


Source: Millennium Ecosystem Assessment





Impact Cost 


In the U.S. alone, invasive exotic species account for $120 billion in agricultural and forestry product losses annually 


Source: Pimentel, et al, 2004.





Challenges Encountered�


BEFORE (1999):


��
AFTER (2005):


��
�



Natural Biodiversity’s first demonstration Japanese knotweed (Polygonum cuspidatum) control project, West Penn Trail, Saltsburg, Indiana County, PA.





Year 1: The native pioneer (first-to-reestablish) species jewelweed (Impatiens spp.) rebounds and forms its own monoculture.


Year 2: Other invasive species spread into controlled areas.  Tree-of-heaven (Ailanthus altissima) and garlic mustard (Alliaria petiolata) take hold.


Year 3: Natural Biodiversity realizes two fundamental strategies, long-term assessment and maintenance are key components of any invasive control project, as well as local citizen engagement.


Year 4: Natural Biodiversity engages local volunteer trail manager in follow-up control efforts.


Year 5: Site management plan is created and canopy trees are planted.  But another invasive species, Japanese stiltgrass (Microstegium vimineum) has invaded five years after control is initiated!  





Lessons Learned: 


Continual short and long term site monitoring and management is needed with invasive plant control projects, especially those whose geographic position lends itself to re-invasion.  


Site management plans need to be established.  


Management needs to be incorporated into overall site maintenance protocols, volunteer and cleanup events.  











�





Figure 7: Factors Related to an Area’s Invasion Vulnerability





Areas of High Vulnerability: 


High Density Disturbance


Road, Railroad & Power Line Rights-of-Way


South Facing Slopes


Downstream of Mapped Invasive Plant Populations





Areas of Medium Vulnerability:


Medium Density Disturbance


Southeast or Southwest Facing Slopes


Moderate Sized Streams of 3rd or 4th Order





Areas of Low Vulnerability:


Low Density Disturbance


North Facing Slopes


Headwater or 2nd Order Streams


Source: Natural Biodiversity and West Virginia University’s Natural Resource Analysis Center








Figure 4: Annual Values of Biodiversity in PA 





Forest Products Industry


 		90,000 jobs in 2,500 firms 


		Total Economic Impact = $4.5 Billion





Wildlife Watching, Feeding & Photographing (1996)


		$1.8 Billion ($236 million contributed by visitors to the state)





Hunting, Trapping & Fishing


		20% of Pennsylvanians participate 


		Accounts for $1 Billion





Source: Pennsylvania Biodiversity Partnership


Adapted from:  http://www.pabiodiversity.org/economic.html





47% of non-resident travelers to southwestern Pennsylvania visit in order to recreate outdoors, the number one reason people visit.  Business and travel came in as the second reason to visit at only 24%.  





Source: Strauss and Lord, 1995.     
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� Results are a comparison of three first-year methods and one fifth year method


� Comprehensive community conservation planning should include a public input component
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		Site ID		relative density of knotweed		species richness

		CO-2		95.35%		2

		CO-6		84.10%		8

		CO-9		80.93%		7

		CO-10		79.71%		5

		CO-5		48.67%		13

		CO-8		25.00%		8

		CO-4		1.12%		9

		CO-3		0.00%		4		NOTE: there is a dense population of poison ivy at the site

		Average:		51.86%		7





Sheet1

		Conemaugh Watershed Survey Site Summary 2003

		Plot: Trees (33'X33')

		Date:

		Time:

		Weather:

		Temp (˚F):

		Soil pH:

		GPS coordinates:

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		DBH (cm)

		Silver Maple		14		2		1.56		21.54%		0.22		11.11%		0.33

		Sugar Maple		11		3		1.22		16.92%		0.33		16.67%		0.34

		Pussy Willow		8		1		0.89		12.31%		0.11		5.56%		0.18

		Black Cherry		6		1		0.67		9.23%		0.11		5.56%		0.15

		water birch/speckled alder?		5		1		0.56		7.69%		0.11		5.56%		0.13

		white ash		5		2		0.56		7.69%		0.22		11.11%		0.19

		American Basswood		4		1		0.44		6.15%		0.11		5.56%		0.12

		Slippery Elm		2		1		0.22		3.08%		0.11		5.56%		0.09

		Bitternut Hickory		2		1		0.22		3.08%		0.11		5.56%		0.09

		Green Ash		2		1		0.22		3.08%		0.11		5.56%		0.09

		Red Maple		2		1		0.22		3.08%		0.11		5.56%		0.09

		Sycamore		2		1		0.22		3.08%		0.11		5.56%		0.09

		Red Oak		1		1		0.11		1.54%		0.11		5.56%		0.07

		Hawthorne		1		1		0.11		1.54%		0.11		5.56%		0.07

		Total:		65		XXXXXXXX		7.22		100.00%		2.00		100.00%		2.00

		Total # quadrats:		9

		Species richness:		14
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Sheet2

		Conemaugh Watershed Survey Site Summary 2003

		Plot: Herbaceous (8'3"X8'3")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		Comments

		Japanese/giant knotweed		603		7		67.00		38.95%		0.78		11.86%		0.51

		Poison Ivy		406		3		45.11		26.23%		0.33		5.08%		0.31

		Stinging Nettle		245		2		27.22		15.83%		0.22		3.39%		0.19

		Black Cherry Seedling		35		1		3.89		2.26%		0.11		1.69%		0.04

		False Nettle		26		2		2.89		1.68%		0.22		3.39%		0.05

		False/Stinging Nettle?		20		1		2.22		1.29%		0.11		1.69%		0.03

		Common Reed		19		1		2.11		1.23%		0.11		1.69%		0.03

		Unknown A		15		1		1.67		0.97%		0.11		1.69%		0.03

		Unknown B		13		1		1.44		0.84%		0.11		1.69%		0.03

		Joe Pye Weed		12		1		1.33		0.78%		0.11		1.69%		0.02

		Hairy Beardtongue		10		1		1.11		0.65%		0.11		1.69%		0.02

		Fungus		10		1		1.11		0.65%		0.11		1.69%		0.02

		Sycamore Seedling		10		1		1.11		0.65%		0.11		1.69%		0.02

		Jewelweed		9		3		1.00		0.58%		0.33		5.08%		0.06

		Fern Sp. A		8				0.89		0.52%		0.00		0.00%		0.01

		New York Ironweed		8		1		0.89		0.52%		0.11		1.69%		0.02

		Unknown C		7		1		0.78		0.45%		0.11		1.69%		0.02

		Unknown D		7		1		0.78		0.45%		0.11		1.69%		0.02

		Unknown E		7		1		0.78		0.45%		0.11		1.69%		0.02

		Unknown F		7		1		0.78		0.45%		0.11		1.69%		0.02

		Red Maple Seedling		6		2		0.67		0.39%		0.22		3.39%		0.04

		Garlid Mustard		5		1		0.56		0.32%		0.11		1.69%		0.02

		Unknown G		5		1		0.56		0.32%		0.11		1.69%		0.02

		Unknown H		5		1		0.56		0.32%		0.11		1.69%		0.02

		Unknown I		5		1		0.56		0.32%		0.11		1.69%		0.02

		White Snakeroot		5		1		0.56		0.32%		0.11		1.69%		0.02

		clover sp.		4		1		0.44		0.26%		0.11		1.69%		0.02

		Unknown J		4		1		0.44		0.26%		0.11		1.69%		0.02

		Unknown K		4		1		0.44		0.26%		0.11		1.69%		0.02

		Unknown L		3		1		0.33		0.19%		0.11		1.69%		0.02

		Unknown M		3		1		0.33		0.19%		0.11		1.69%		0.02

		Unknown N		3		1		0.33		0.19%		0.11		1.69%		0.02

		Unknown O		3		1		0.33		0.19%		0.11		1.69%		0.02

		Unknown P		3		1		0.33		0.19%		0.11		1.69%		0.02

		Unknown Q		2		1		0.22		0.13%		0.11		1.69%		0.02

		Unknown R		2		1		0.22		0.13%		0.11		1.69%		0.02

		Unknown S		1		1		0.11		0.06%		0.11		1.69%		0.02

		grass sp.		1		3		0.11		0.06%		0.33		5.08%		0.05		cover ave.

		Pussy Willow Seedling		1		1		0.11		0.06%		0.11		1.69%		0.02

		Unknown T		1		1		0.11		0.06%		0.11		1.69%		0.02

		Moss Sp. A		1		1		0.11		0.06%		0.11		1.69%		0.02

		Unknown U		1		1		0.11		0.06%		0.11		1.69%		0.02

		May apple		1		1		0.11		0.06%		0.11		1.69%		0.02

		Lichen sp.		1		1		0.11		0.06%		0.11		1.69%		0.02

		Unknown V		1		1		0.11		0.06%		0.11		1.69%		0.02

		Total:		1548		XXXXXXXX		172.00		100.00%		6.56		100.00%		2.00

		Total # quadrats:		9

		Species richness:		NA*

		*species richness cannot accurately be calculated until a complete analysis of herbaria specimens is completed
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Sheet3

		Conemaugh Watershed Survey Site Summary 2003

		Plot: Shrubs (16'6"X16'6")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value

		Spice Bush		27		2		3.00		39.13%		0.22		40.00%		0.79

		Black Cherry Saplings		26		1		2.89		37.68%		0.11		20.00%		0.58

		Red-Osier Dogwood		13		1		1.44		18.84%		0.11		20.00%		0.39

		Multiflora Rose		3		1		0.33		4.35%		0.11		20.00%		0.24

		Total:		69		XXXXXXXX		7.67		100.00%		0.56		100.00%		2.00

		Total # quadrats:		9

		Species richness:		4
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Sheet1

		Little Conemaugh River Watershed Survey Site Summary 2003

		Plot: Trees (33'X33')

		Date:

		Time:

		Weather:

		Temp (˚F):

		Soil pH:

		GPS coordinates:

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		DBH (cm)

		red maple		27		4		3.38		19.71%		0.50		9.76%		0.29

		American beech		25		1		3.13		18.25%		0.13		2.44%		0.21

		ironwood		13		1		1.63		9.49%		0.13		2.44%		0.12

		sugar maple		13		3		1.63		9.49%		0.38		7.32%		0.17

		black cherry		6		2		0.75		4.38%		0.25		4.88%		0.09

		hawthorne sp.		5		1		0.63		3.65%		0.13		2.44%		0.06

		red oak		4		2		0.50		2.92%		0.25		4.88%		0.08

		staghorn sumac		3		1		0.38		2.19%		0.13		2.44%		0.05

		European alder		3		2		0.38		2.19%		0.25		4.88%		0.07

		Eastern hemlock		3		2		0.38		2.19%		0.25		4.88%		0.07

		Unknown A		3		1		0.38		2.19%		0.13		2.44%		0.05

		green ash		3		1		0.38		2.19%		0.13		2.44%		0.05

		Unknown B		3		1		0.38		2.19%		0.13		2.44%		0.05

		Unknown C		3		1		0.38		2.19%		0.13		2.44%		0.05

		black locust		3		3		0.38		2.19%		0.38		7.32%		0.10

		Witch-hazel		3		1		0.38		2.19%		0.13		2.44%		0.05

		water birch		2		1		0.25		1.46%		0.13		2.44%		0.04

		blue ash		2		1		0.25		1.46%		0.13		2.44%		0.04

		yellow birch		2		2		0.25		1.46%		0.25		4.88%		0.06

		Striped Maple		2		1		0.25		1.46%		0.13		2.44%		0.04

		scotch pine		1		1		0.13		0.73%		0.13		2.44%		0.03

		American hornbeam		1		1		0.13		0.73%		0.13		2.44%		0.03

		Unknown D		1		1		0.13		0.73%		0.13		2.44%		0.03

		Unknown E		1		1		0.13		0.73%		0.13		2.44%		0.03

		Unknown F		1		1		0.13		0.73%		0.13		2.44%		0.03

		hickory sp.		1		1		0.13		0.73%		0.13		2.44%		0.03

		Tree of Heaven		1		1		0.13		0.73%		0.13		2.44%		0.03

		birch sp.		1		1		0.13		0.73%		0.13		2.44%		0.03

		Unknown G		1		1		0.13		0.73%		0.13		2.44%		0.03

		Total:		137		XXXXXXXX		17.13		100.00%		5.13		100.00%		2.00

		Total # quadrats:		8

		Species richness:		29
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rel den vs. sp rich

		LI-1		LI-1

		LISO-1		LISO-1

		LI-2		LI-2

		LI-3		LI-3

		LISO-2		LISO-2

		LISO-3		LISO-3

		LINO-1		LINO-1

		LINO-2		LINO-2
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rel. den. vs. sp. richness

		Site ID		Relative Density of Knotweed		Species Richness

		LI-1		93.53%		6

		LISO-1		42.98%		15

		LI-2		21.92%		14

		LI-3		8.19%		26

		LISO-2		0.00%		13

		LISO-3		0.00%		13

		LINO-1		0.00%		24

		LINO-2		0.00%		17

		Average:		20.83%		16





herbs chart
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Sheet2

		Little Conemaugh River Watershed Survey Site Summary 2003

		Plot: Herbaceous (8'3"X8'3")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		Comments

		Japanese/giant knotweed		393		4		49.13		18.18%		0.50		3.42%		0.22

		violet sp.		222		3		27.75		10.27%		0.38		2.56%		0.13

		Swamp Buttercup		135		1		16.88		6.25%		0.13		0.85%		0.07

		Red Maple Seedling		113		2		14.13		5.23%		0.25		1.71%		0.07

		Jewelweed		96		4		12.00		4.44%		0.50		3.42%		0.08

		Unknown A		85		1		10.63		3.93%		0.13		0.85%		0.05

		Unknown B		77		1		9.63		3.56%		0.13		0.85%		0.04

		Unknown C		64		1		8.00		2.96%		0.13		0.85%		0.04

		Unknown D		64		1		8.00		2.96%		0.13		0.85%		0.04

		Unknown E		64		1		8.00		2.96%		0.13		0.85%		0.04

		Unknown F		56		1		7.00		2.59%		0.13		0.85%		0.03

		Fern sp.		50		2		6.25		2.31%		0.25		1.71%		0.04

		Ground Ivy		46		2		5.75		2.13%		0.25		1.71%		0.04

		Unknown G		41		1		5.13		1.90%		0.13		0.85%		0.03

		Unknown H		37		1		4.63		1.71%		0.13		0.85%		0.03

		Common Reed		32		1		4.00		1.48%		0.13		0.85%		0.02

		Unknown I		27		1		3.38		1.25%		0.13		0.85%		0.02

		sugar maple seedling		26		2		3.25		1.20%		0.25		1.71%		0.03

		Cleavers		26		1		3.25		1.20%		0.13		0.85%		0.02

		Forget-me-not		25		1		3.13		1.16%		0.13		0.85%		0.02

		Unknown J		22		1		2.75		1.02%		0.13		0.85%		0.02

		Pennsylvania Bitter Cress		21		1		2.63		0.97%		0.13		0.85%		0.02

		Rhodedendron sp. Seedling		21		1		2.63		0.97%		0.13		0.85%		0.02

		Unknown K		21		1		2.63		0.97%		0.13		0.85%		0.02

		Clover		21		3		2.63		0.97%		0.38		2.56%		0.04

		Wild Strawberry		18		1		2.25		0.83%		0.13		0.85%		0.02

		Unknown L		18		1		2.25		0.83%		0.13		0.85%		0.02

		Unknown M		18		1		2.25		0.83%		0.13		0.85%		0.02

		Unknown N		17		1		2.13		0.79%		0.13		0.85%		0.02

		European Alder Seedling		17		1		2.13		0.79%		0.13		0.85%		0.02

		Fungus sp.		16		2		2.00		0.74%		0.25		1.71%		0.02

		common mullein		16		1		2.00		0.74%		0.13		0.85%		0.02

		Moneywort		15		1		1.88		0.69%		0.13		0.85%		0.02

		Fringed Loosestrife		13		1		1.63		0.60%		0.13		0.85%		0.01

		Unknown O		13		1		1.63		0.60%		0.13		0.85%		0.01

		Unknown P		11		1		1.38		0.51%		0.13		0.85%		0.01

		Agrimony		11		1		1.38		0.51%		0.13		0.85%		0.01

		Unknown Q		11		1		1.38		0.51%		0.13		0.85%		0.01

		Unknown R		10		1		1.25		0.46%		0.13		0.85%		0.01

		Unknown S		9		1		1.13		0.42%		0.13		0.85%		0.01

		Unknown T		9		1		1.13		0.42%		0.13		0.85%		0.01

		Common Buttercup		8		1		1.00		0.37%		0.13		0.85%		0.01

		Black Medic		8		1		1.00		0.37%		0.13		0.85%		0.01

		Thimble Weed		8		1		1.00		0.37%		0.13		0.85%		0.01

		Unknown U		7		1		0.88		0.32%		0.13		0.85%		0.01

		Witch-hazel seedlings		7		1		0.88		0.32%		0.13		0.85%		0.01

		American beech seedlings		6		1		0.75		0.28%		0.13		0.85%		0.01

		Unknown V		6		1		0.75		0.28%		0.13		0.85%		0.01

		Unknown W		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown X		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown Y		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown Z		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown AA		5		1		0.63		0.23%		0.13		0.85%		0.01

		Wild Ginger		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown AB		5		1		0.63		0.23%		0.13		0.85%		0.01

		Unknown AC		4		1		0.50		0.19%		0.13		0.85%		0.01

		Common Plantain		4		1		0.50		0.19%		0.13		0.85%		0.01

		Unknown AD		4		1		0.50		0.19%		0.13		0.85%		0.01

		Unknown AE		4		1		0.50		0.19%		0.13		0.85%		0.01

		Unknown AF		4		1		0.50		0.19%		0.13		0.85%		0.01

		Unknown AG		4		1		0.50		0.19%		0.13		0.85%		0.01

		Eastern hemlock seedling		3		1		0.38		0.14%		0.13		0.85%		0.01

		Striped maple seedling		3		2		0.38		0.14%		0.25		1.71%		0.02

		Tall Meadow Rue		3		1		0.38		0.14%		0.13		0.85%		0.01

		Unknown AH		3		1		0.38		0.14%		0.13		0.85%		0.01

		Unknown AI		3		1		0.38		0.14%		0.13		0.85%		0.01

		Unknown AJ		3		1		0.38		0.14%		0.13		0.85%		0.01

		Rosebay rhododendron seedling		2		1		0.25		0.09%		0.13		0.85%		0.01

		Blackberry		2		1		0.25		0.09%		0.13		0.85%		0.01

		Unknown AK		2		1		0.25		0.09%		0.13		0.85%		0.01

		Red Oak Seedlings		2		1		0.25		0.09%		0.13		0.85%		0.01

		White Oak Seedlings		2		1		0.25		0.09%		0.13		0.85%		0.01

		Wild Basil		2		1		0.25		0.09%		0.13		0.85%		0.01

		grass sp.		1.25		8		0.16		0.06%		1.00		6.84%		0.07		cover category ave.

		moss sp.		1		7		0.13		0.05%		0.88		5.98%		0.06

		Unknown AL		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AM		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AN		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AO		1		1		0.13		0.05%		0.13		0.85%		0.01

		Skunk Cabbage		1		1		0.13		0.05%		0.13		0.85%		0.01

		Daisy Fleabane		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AP		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AQ		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AR		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AS		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AT		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AU		1		1		0.13		0.05%		0.13		0.85%		0.01

		Unknown AV		1		1		0.13		0.05%		0.13		0.85%		0.01

		Total:		2161.25		XXXXXXXX		270.16		100.00%		14.63		100.00%		2.00

		Total # quadrats:		8

		Species richness:		88
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Sheet3

		Little Conemaugh River Watershed Survey Site Summary 2003

		Plot: Shrubs (16'6"X16'6")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value

		American Beech sapling		45		1		5.63		47.37%		0.13		9.09%		0.56

		Blackberry		26		1		3.25		27.37%		0.13		9.09%		0.36

		European Alder sapling		7		2		0.88		7.37%		0.25		18.18%		0.26

		Great Laurel		6		1		0.75		6.32%		0.13		9.09%		0.15

		Rosebay Rhododendron		3		1		0.38		3.16%		0.13		9.09%		0.12

		Striped Maple sapling		3		1		0.38		3.16%		0.13		9.09%		0.12

		Blue Ash Sapling		2		1		0.25		2.11%		0.13		9.09%		0.11

		Red Oak sapling		1		1		0.13		1.05%		0.13		9.09%		0.10

		Spice Bush		1		1		0.13		1.05%		0.13		9.09%		0.10

		Unknown A		1		1		0.13		1.05%		0.13		9.09%		0.10

		Total:		95		XXXXXXXX		11.88		100.00%		1.38		100.00%		2.00

		Total # quadrats:		8

		Species richness:		11
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		Stonycreek Watershed Survey Sites Summary 2003

		Plot: Trees (33'X33')

		Date:

		Time:

		Weather:

		Temp (˚F):

		Soil pH:

		GPS coordinates:

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		DBH (cm)

		Yellow Birch		38		2		4.22		32.20%		0.22		7.69%		0.40

		Yellow Birch		10		2		1.11		8.47%		0.22		7.69%		0.16

		Red Maple		10		3		1.11		8.47%		0.33		11.54%		0.20

		European Alder		10		2		1.11		8.47%		0.22		7.69%		0.16

		Sugar Maple		8		2		0.89		6.78%		0.22		7.69%		0.14

		Northern Catalpa		8		1		0.89		6.78%		0.11		3.85%		0.11

		Hawthorne		7		2		0.78		5.93%		0.22		7.69%		0.14

		Red Oak		5		2		0.56		4.24%		0.22		7.69%		0.12

		Sassafrass		5		1		0.56		4.24%		0.11		3.85%		0.08

		Dogwood		3		1		0.33		2.54%		0.11		3.85%		0.06

		Unknown A		2		1		0.22		1.69%		0.11		3.85%		0.06

		Black Cherry		2		1		0.22		1.69%		0.11		3.85%		0.06

		Maple sp.		2		1		0.22		1.69%		0.11		3.85%		0.06

		Black Locust		2		1		0.22		1.69%		0.11		3.85%		0.06

		Green Ash		2		1		0.22		1.69%		0.11		3.85%		0.06

		Green Ash		2		1		0.22		1.69%		0.11		3.85%		0.06

		Sycamore		1		1		0.11		0.85%		0.11		3.85%		0.05

		Yellow Poplar		1		1		0.11		0.85%		0.11		3.85%		0.05

		Total:		118		XXXXXXXX		13.11		100.00%		2.89		100.00%		2.00

		Total # quadrats:		9

		Species richness:		18
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rel. den. of herbs
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Sheet4

		Site ID		Relative Density of Knotweed		Species Richness

		ST-2		83.78%		3

		STPA-1		47.41%		10

		STSH-1		34.74%		12

		ST-1		0.00%		0		NOTE: floodwall

		ST-3		0.00%		12

		ST-5		0.00%		16

		ST-6		0.00%		17

		ST-7		0.00%		17

		STQU-1		0.00%		18

		Average:		18.44%		11.67





Sheet2

		Stonycreek Watershed Survey Sites Summary 2003

		Plot: Herbaceous (8'3"X8'3")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value		Comments

		Japanese/giant knotweed		185		3		20.56		12.82%		0.33		2.88%		0.16

		Unknown A		133		1		14.78		9.22%		0.11		0.96%		0.10

		Cleavers		80		3		8.89		5.54%		0.33		2.88%		0.08

		Unknown B		74		1		8.22		5.13%		0.11		0.96%		0.06

		Unknown C		61		1		6.78		4.23%		0.11		0.96%		0.05

		Garlic Mustard		60		1		6.67		4.16%		0.11		0.96%		0.05

		Tall Meadow Rue		57		1		6.33		3.95%		0.11		0.96%		0.05

		Unknown D		57		1		6.33		3.95%		0.11		0.96%		0.05

		Maple Seedling		44		3		4.89		3.05%		0.33		2.88%		0.06

		Violet		38		2		4.22		2.63%		0.22		1.92%		0.05

		Wild Strawberry		37		2		4.11		2.56%		0.22		1.92%		0.04

		Unknown E		34		1		3.78		2.36%		0.11		0.96%		0.03

		Unknown F		33		1		3.67		2.29%		0.11		0.96%		0.03

		Unknown G		30		1		3.33		2.08%		0.11		0.96%		0.03

		Jewelweed		29		1		3.22		2.01%		0.11		0.96%		0.03

		Virginia Creeper		27		2		3.00		1.87%		0.22		1.92%		0.04

		Unknown H		26		1		2.89		1.80%		0.11		0.96%		0.03

		Fern Sp. A		26		3		2.89		1.80%		0.33		2.88%		0.05

		Unknown I		24		1		2.67		1.66%		0.11		0.96%		0.03

		Unknown J		22		1		2.44		1.52%		0.11		0.96%		0.02

		Horsetail		20		1		2.22		1.39%		0.11		0.96%		0.02

		Unknown K		18		1		2.00		1.25%		0.11		0.96%		0.02

		Poison Ivy		18		1		2.00		1.25%		0.11		0.96%		0.02

		Clover sp.		15		2		1.67		1.04%		0.22		1.92%		0.03

		Unknown L		15		1		1.67		1.04%		0.11		0.96%		0.02

		Unknown M		14		1		1.56		0.97%		0.11		0.96%		0.02

		Unknown N		14		1		1.56		0.97%		0.11		0.96%		0.02

		Red Oak		14		1		1.56		0.97%		0.11		0.96%		0.02

		Unknown O		12		1		1.33		0.83%		0.11		0.96%		0.02

		Unknown P		11		1		1.22		0.76%		0.11		0.96%		0.02

		Unknown Q		11		1		1.22		0.76%		0.11		0.96%		0.02

		Unknown R		11		1		1.22		0.76%		0.11		0.96%		0.02

		Unknown S		10		1		1.11		0.69%		0.11		0.96%		0.02

		Unknown T		10		1		1.11		0.69%		0.11		0.96%		0.02

		Blackberry		10		1		1.11		0.69%		0.11		0.96%		0.02

		Unknown U		9		1		1.00		0.62%		0.11		0.96%		0.02

		Unknown V		9		1		1.00		0.62%		0.11		0.96%		0.02

		Unknown W		9		1		1.00		0.62%		0.11		0.96%		0.02

		Unknown X		7		1		0.78		0.49%		0.11		0.96%		0.01

		Unknown Y		6		1		0.67		0.42%		0.11		0.96%		0.01

		Unknown Z		6		1		0.67		0.42%		0.11		0.96%		0.01

		Birch Seedling		6		1		0.67		0.42%		0.11		0.96%		0.01

		Unknown AA		6		1		0.67		0.42%		0.11		0.96%		0.01

		Unknown AB		5		1		0.56		0.35%		0.11		0.96%		0.01

		Unknown AC		5		1		0.56		0.35%		0.11		0.96%		0.01

		Unknown AD		5		1		0.56		0.35%		0.11		0.96%		0.01

		Common Reed		5		1		0.56		0.35%		0.11		0.96%		0.01

		Unknown AE		5		1		0.56		0.35%		0.11		0.96%		0.01

		Unknown AF		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AG		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AH		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AI		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AJ		4		1		0.44		0.28%		0.11		0.96%		0.01

		Spotted Joe Pye Weed		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown tree seedling		4		1		0.44		0.28%		0.11		0.96%		0.01

		Hawthorne Seedling		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AK		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AL		4		1		0.44		0.28%		0.11		0.96%		0.01

		Unknown AM		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AN		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AO		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AP		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AQ		3		1		0.33		0.21%		0.11		0.96%		0.01

		Alder Seedlings		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AR		3		1		0.33		0.21%		0.11		0.96%		0.01

		Unknown AS		2		1		0.22		0.14%		0.11		0.96%		0.01

		Unknown AT		2		1		0.22		0.14%		0.11		0.96%		0.01

		Grass Species AU		1.2		7		0.13		0.08%		0.78		6.73%		0.07

		Moss Sp. A		1		5		0.11		0.07%		0.56		4.81%		0.05

		Ash Seedling		1		1		0.11		0.07%		0.11		0.96%		0.01

		Bittersweet Nightshade		1		1		0.11		0.07%		0.11		0.96%		0.01

		Black Cherry Seedlings		1		1		0.11		0.07%		0.11		0.96%		0.01

		Unknown AV		1		1		0.11		0.07%		0.11		0.96%		0.01

		Unknown AW		1		1		0.11		0.07%		0.11		0.96%		0.01

		Greenbrier		1		1		0.11		0.07%		0.11		0.96%		0.01

		Plantain		1		1		0.11		0.07%		0.11		0.96%		0.01

		Unknown AX		1		1		0.11		0.07%		0.11		0.96%		0.01

		White Oak Seedling		1		1		0.11		0.07%		0.11		0.96%		0.01

		Mushroom Sp. A		1		1		0.11		0.07%		0.11		0.96%		0.01

		Unknown AY		1		1		0.11		0.07%		0.11		0.96%		0.01

		Dandelion		1		1		0.11		0.07%		0.11		0.96%		0.01

		Skunk Cabbage		1		1		0.11		0.07%		0.11		0.96%		0.01

		Total:		1443.2		XXXXXXXX		160.36		100.00%		11.56		100.00%		2.00

		Total # quadrats:		9

		Species richness:		82
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Sheet3

		Stonycreek Watershed Survey Sites Summary 2003

		Plot: Shrubs (16'6"X16'6")

		Quadrat Method - Summary

		Species		# of individuals		#of quadrats w/ species		Density		Relative density %		Frequency (decimal)		Relative frequency %		Importance value

		Multiflora Rose		139		3		15.44		78.09%		0.33		30.00%		1.08

		European Alder Sapling		11		1		1.22		6.18%		0.11		10.00%		0.16

		Yellow Birch		11		1		1.22		6.18%		0.11		10.00%		0.16

		White Ash Saplings		6		1		0.67		3.37%		0.11		10.00%		0.13

		Sugar Maple Saplings		6		1		0.67		3.37%		0.11		10.00%		0.13

		Hickory Sp.		2		1		0.22		1.12%		0.11		10.00%		0.11

		Red Oak		2		1		0.22		1.12%		0.11		10.00%		0.11

		Raspberry		1		1		0.11		0.56%		0.11		10.00%		0.11

		Total:		178		XXXXXXXX		19.78		100.00%		1.11		100.00%		2.00

		Total # quadrats:		9

		Species richness:		8
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