Protecting Water Quality and Salmonids in an Urbanizing Watershed:

Watershed Planning for Bond Brook
Project Sponsor: Trout Unlimited
Project Partners: Augusta Department of Community Services, Kennebec County Soil and Water Conservation District, Kennebec Valley Chapter of Trout Unlimited
Project Director: Curtis C. Bohlen, PhD
Watershed Information
Bond Brook is a tributary to the Kennebec River that discharges into the main stem of the river in Augusta, just downstream of the old site of the Edwards Dam. Its watershed, which includes Stone Brook, Spring Brook, Tanning Brook, Rockwood Brook, and several unnamed tributaries, spans roughly 13,400 acres (21 square miles) of urban, suburban and rural land, nearly all in the towns of Augusta, Manchester and Sidney (see Watershed Map). Bond Brook is perhaps one of the most visible urban streams in the state.  It lies within minutes of Interstate 95 and within a few minutes walk of downtown Augusta.  Conference participants at the Augusta Civic Center are within walking distance of its banks. Every state legislator and most state employees drive through its watershed on a regular basis.
In the mid 1990s (the most recent period for which land cover data is available
), more than half of the watershed was in forest while only about 15% of the watershed was classified as developed land. Development has historically been concentrated in the lower portions of the watershed, which includes several large areas of commercial development like the Augusta Civic Center, the Augusta Mall area, and the strip malls along Western Avenue. Review of more recent (2003) digital orthophotos
 shows that development of the watershed has continued in the last decade, with commercial and residential development increasingly occurring in the upper portions of the watershed, west of Route 95. 
Land Use Table

	Land Cover
	Lower Watershed
	Upper Watershed 
	150 ft Buffer
	Entire Watershed

	Open Water
	0.3%
	0.2%
	0.7%
	0.2%

	Wetland
	0.3%
	4.3%
	14.0%
	3.6%

	Upland Forest
	46.8%
	59.1%
	60.1%
	56.9%

	Cultivated
	0.0%
	0.4%
	0.1%
	0.4%

	Grassland
	18.2%
	24.8%
	15.6%
	23.8%

	Bare Ground
	0.1%
	0.1%
	0.1%
	0.1%

	Developed
	34.3%
	11.0%
	9.4%
	15.0%

	Total
	100%
	100%
	100.0%
	100%


Data derived from USFW GOM Program Office GOMLC7 land cover data. Lower Watershed includes the portion of the watershed between     I-95 and the Kennebec River (about 2,200 acres). Upper watershed contains the remainder of the watershed  (about 11,200 acres). 
Despite the encroachment of urban development, Bond Brook and its watershed remain surprisingly healthy. They support naturally reproducing populations of both salmonids and anadromous fishes. The brook supported a small reproductive population of Atlantic salmon as recently as the year 2000.
 It continues to provide a home to naturally reproducing populations of brown and brook trout.
 Both blueback herring and rainbow smelt breed in the lower reaches of the stream, although survival of their eggs and fry is imperiled by high sediment loads.
 While data is limited, Bond Brook and most of its tributaries currently meet state water quality (Class B) standards. One unnamed tributary, with a watershed that approaches 27% impervious surface, fails to meet Maine’s aquatic life standards. Testing has not been carried out in several of the other small, urbanized sub-watersheds and there are significant signs of stress in the lower portion of the main stem (e.g., see Attachments).
The relative health of Bond Brook may reflect, in part, accidents of local geography. Much of the riparian corridor of the stream remains relatively intact, protected by wetlands and steep slopes that make development difficult. About three quarters of the lands within 150 feet of the center of Bond Brook or the shores of ponds and large wetlands consist of either forest or wetland. The lower watershed is also significantly more developed than the upper watershed.
Problem/Need

The high quality of Bond Brook is noteworthy, as numerous studies have shown that even low levels of urbanization threaten stream health and the ability of streams to support populations of trout and salmon. Urbanization reduces water quality, alters stream hydrology, affects stream geomorphology, degrades habitat, and increases stream temperatures. Significant biotic responses to urbanization tend to occur at low to moderate levels of urbanization; by the time high levels of urbanization have been reached, streams typically are already severely degraded, and show little response to further urbanization.

Bond Brook has a long history of providing recreational and fishing opportunities to residents of Augusta. Nathanial Hawthorne is said to have fished for trout in its waters, and local residents continue to fish its waters to this day. Although the lands along the brook’s banks are now mostly in private hands, the stream’s riparian corridor provides city residents with informal access to open space for outdoor recreation. The City of Augusta’s Department of Community Services (which includes city parks and recreation programs) is actively pursuing opportunities to develop a formal trail corridor along the brook. Such a trail would provide significant recreational opportunities in the center of Augusta, and link existing trails at the University of Maine, Augusta, to trails along the Kennebec River and to the planned park at the old Edwards Dam site.
 The stream is also being tapped by the City’s Recreation Bureau to provide educational and recreational opportunities for summer youth programs.

These important recreational and ecological resources are threatened by urbanization of the Bond Brook watershed. Evidence of hydrologic and geomorphologic alteration of the stream is apparent along the lower main stem, where bank erosion is common and several substantial mid-stream bars have developed. A watershed survey carried out the Kennebec County Soil and Water Conservation District (KCSWCD) identified numerous sources of sediment entering the stream, stemming from a variety of causes ranging from eroding gullies below parking lot storm drains to uncontrolled ATV access to the stream and its banks. Much of the lower portion of the stream shows direct effects of development, including channelization, floodplain encroachment and hardening of stream banks. As direct and indirect consequences of urbanization accumulate, water and habitat quality in the stream are likely to deteriorate, placing the significant recreational and ecological resources of the brook at risk.
The long term viability of this flagship resource at the center of Augusta is uncertain. Significant portions of the watershed are slated for commercial development under Augusta’s comprehensive plan and pressure for suburban development in the region is strong. Unless carefully managed, continued development of the watershed will gradually but inexorably alter watershed hydrology, impair water quality and alter sediment transport processes, leading to declines in water quality and habitat condition.

It is important to lay the groundwork for long-term protection of Bond Brook now, while the stream continues to meet water quality standards and provides viable habitat for salmonids. Both from ecological and political perspectives, protection of Bond Brook will prove much easier to accomplish than will after-the-fact efforts to restore it. Once urbanization has degraded water quality, it will prove difficult or impossible to restore the stream to health. A comprehensive watershed management plan is essential to slowing degradation of the stream and identifying ways to ameliorate or compensate for the negative effects of urbanization before it occurs.
This is a particularly opportune time to develop a watershed management plan. First, Augusta’s comprehensive plan is up for revision. Watershed planning carried out now could both influence City comprehensive plan development, and reflect the emerging plan. Second, interest in protecting Bond Brook and its watershed is increasing locally. City staff is interested in formalizing a recreational footpath along Bond Brook and the Augusta Water district is interested in developing long-term plans to protect recharge areas for municipal water supply wells that are located in the watershed. Finally, the new stormwater rules recently released by DEP under section 500 and 502 include a special “Urban impaired stream standard” that creates new opportunities for urban stream management that will prove most effective if coupled to watershed planning.

Many Maine municipalities have streams that face or soon will face issues similar to those confronting Bond Brook. The brook provides an opportunity to think broadly about management of a relatively healthy urban stream , while integrating water quality and fisheries goals with nature-based recreation and economic growth. In a twenty square mile area, its watershed offers a microcosm in which to learn about problems that will confront more and more of the Maine landscape in the decades to come (Developed land increased in Maine nearly 40% between 1982 and 1997, a trend expected to continue)
.  The high visibility of this watershed makes it all the more likely that lessons learned here will be applied elsewhere.
Purpose
The goals of this project are:

1) To gather, organize, analyze, and make available existing information on Bond Brook, its watershed, and their management, and to develop a robust structure for collaboration, data collection, and data sharing among groups working in the watershed.

2) To increase public recognition and appreciation of Bond Brook as an exemplary resource in the heart of Augusta.

3) To foster the creation of permanent professional and public stakeholders groups, anchored initially in the technical and grassroots expertise of Trout Unlimited,  and the Kennebec Valley Chapter of Trout Unlimited that will provide continuity of planning and public support for Bond Brook and its watershed.

4) To develop a Watershed Management Plan for Bond Brook that integrates watershed protection with recreational and economic goals of local communities.
Project Duration
The Bond Brook Watershed Planning Initiative will take 24 months to complete, starting in April of 2006, and continuing through March of 2008.

General Project Plan

To achieve project goals, and working in association with project partners, TU will: 

5) Establish a central repository for information and data on Bond Brook, its condition and management and synthesize what is known and unknown about the brook in a data summary report. The data summary report will form an important basis for developing a watershed plan.
6) Work to increase public awareness of and appreciation for Bond Brook. TU will pursue a broad-based effort to increase the visibility of Bond Brook within the city of Augusta and to increase use of Bond Brook and its riparian corridor by area residents. Working with our project partners in local government and with the Kennebec Valley Chapter of Trout Unlimited, we will hold public events, generate press coverage and establish a Bond Brook-web site.
7) Work to facilitate the establishment of a Bond Brook Watershed Association. Our goal will be to identify 4-5 people who may act as the core of a watershed association and to facilitate initial meetings of this core group. We will host several meetings of interested stakeholders and provide staff support to help foster interest, and identify potential activities for association participants. We anticipate that involvement with upcoming revisions to the Augusta Comprehensive Plan may provide a focus around which a watershed association may coalesce.

8) Develop a watershed management plan for Bond Brook. The plan will be drafted under the guidance of a local watershed planning committee, composed of local residents, representatives of local and state government agencies. We anticipate that the watershed plan will go beyond identification of BMPs and opportunities for reduction of nonpoint source loads entering the brook, and will take a holistic approach to managing hydrology, geomorphology, and water quality in an urbanizing setting. The plan will consider the full range of possible approaches to protecting, managing, and restoring Bond Brook, including land use planning, existing regulatory authorities, emerging stormwater management technologies, BMP implementation, and in-stream restoration.
Tasks, Schedules, and Estimated Costs

Task 1:  Project Management

Trout Unlimited and Maine DEP will sign a contract outlining project roles, responsibilities and funding arrangements.  TU will track project progress, expenses, and local match, complete three progress reports, and one final report. (NPS Grant: $4,320; Local Match: $4,320; Total: $8,640).
Task 2: Gather and Catalog Available Information

The federal, state and local agencies that have worked on Bond Brook have no formal data sharing arrangements. Information on the Brook lies scattered in many agencies around the city of Augusta and around of the state. Locating, collecting, and evaluating what is already known about Bond Brook is thus our first priority.

We will begin locating information on the watershed by contacting individuals, groups and agencies who have previously shown an interest in Bond Brook (e.g., through participation in the KCSWCD Bond Brook steering committee meetings). Initial contacts will include groups like state and federal resource agencies, the Augusta Water District, and the Maine Department of Transportation. In efforts such as this, just a few initial contacts quickly lead to other, often unsuspected, sources of information.
The information collected will include data on water quality, habitat conditions, land use, and biological resources in the brook and its watershed, as well as related reports and documents. We will also gather information on the existing controls on land use and development such as state and local regulatory programs and town comprehensive plans. We will develop a computer accessible database listing each document, database, or file that we locate. This database of information sources will include basic bibliographic information, such as title, author and date of production, as well as brief descriptions of original purpose, and value for watershed planning. (Initial data collection completed by August 2006; NPS Grant: $10,750 Local Match: $2,400; Total: $13,150).
Task 3: Make Data Available to Others
We will establish a central Bond Brook archive to house information related to Bond Brook. The archive will be maintained at Trout Unlimited’s Augusta, Maine Office, and will include indexed files of reports and other documents on Bond Brook, as well as an electronic archive of historic data on Bond Brook and its watershed. Selected data and reports on Bond Brook will be made available on-line via a Bond Brook website, to be hosted and maintained by Trout Unlimited. (Completed by October 2006; NPS Grant: $5,000; Local Match: $2,400; Total: $7,400).
Task 4: Draft Data Summary Report
We will draft a preliminary assessment of the condition of Bond Brook, based on existing information. The report will:
9) Synthesize what we already know about Bond Brook;
10) Identify major stressors affecting Bond Brook and, conversely, describe features that provide resilience in the face of those stressors; and 

11) Identify significant information gaps where existing information is insufficient to support watershed planning and effective management of Bond Brook.
A Technical Advisory Committee will meet three times during the summer and fall of 2006 to guide development of the Bond Brook Data Summary Report and will review the final document. (Report completed by February 2007; NPS Grant: $2,650; Local Match: $3,850; Total: $6,500).
Task 5: Convene Bond Brook Watershed Planning Committee

This committee will include representatives of selected state agencies, but will largely consist of interested citizens and representatives of local government. The purpose of the planning committee is to help identify management goals for Bond Brook, and refine a locally-supported vision for the watershed. The Planning Committee will meet six or more times over about 18 months and act as the primary advisory committee for preparation of the watershed management plan. (First meeting by December 2006; NPS Grant: $1,460; Local Match: $4,060; Total: $5,520).
Task 6: Increase Public Awareness of Bond Brook and Support Development of a Watershed Association
We will work to increase public awareness of Bond Brook in a variety of ways. First, we will hold two on-stream public events each year, such as stream tours or volunteer cleanup days. Second, we will increase coverage of Bond Brook in local media by issuing press releases to coincide with public events, release of reports and other project accomplishments. Third, we will develop a 20 to 30 minute slide show on Bond Brook. We will present the slide show four times during the first year of the project to local audiences like school and civic groups and to river advocates and other interested audiences state wide. Fourth, we will develop a simple web page, to publicize the brook and the watershed planning effort. Finally, we will host preliminary meetings of interested stakeholders who might form the nucleus of a watershed association and provide staff support to get such a group off the ground.  (Slide show and web site by December 2006; NPS Grant: $4,660; Local Match: $8,410; Total: $13,070)
Task 8: Collect Geomorphology and Stormwater Information

Data on stream geomorphology and stormwater management will be collected by TU staff and trained volunteers under the leadership of TU. Training will be provided by a combination of TU staff, agency personnel, and a hired consultant (John Field of Field Geology Services). The existing KCSWCD watershed nonpoint source survey data will be updated. We will develop a catalog of significant (> 0.5 acre) areas of impervious surfaces in the watershed. Stormwater management technologies associated with these areas will be cataloged to facilitate evaluation of cumulative effects on hydrology and water chemistry. Selected stream reaches will be surveyed to characterize geomorphologic condition, with special attention to changes likely to be caused by urbanization.
Task 9: Draft Watershed Management Plan

Under the guidance of the Watershed Planning Committee, TU staff will draft a Watershed Management Plan following Maine DEP guidance. The watershed plan will take a holistic approach to managing hydrology, geomorphology, and water quality in an urbanizing setting. Central to this effort will be identification of a local vision for the future of Bond Brook and its watershed. The watershed management plan will consider the full range of possible approaches to protecting, managing, and restoring Bond Brook. Given the substantial development pressure in the watershed, this will require looking in some detail at existing regulatory authorities, and local planning initiatives to examine build-out scenarios for the watershed, consideration of existing and emerging stormwater management technologies, and consideration of possible in-stream habitat restoration and management opportunities.
Deliverables

12) Grant Agreement (Contract)

13) Bond Brook data archive and database of existing information on Bond Brook (Tasks 1 and 2)
14) Bond Brook web site and data access (Tasks 2 and 5)

15) Bond Brook Data Report (Task 3)

16) Four press releases and Bond Brook slide show (Task 5)
17) Draft and Final Bond Brook Watershed Plan (Task 7)
18) Final Project Report and semi-annual progress reports (Task 1) 
Interagency Coordination, Roles, and Responsibilities

The project will be led by Trout Unlimited, with the assistance both of formal project partners, and a variety of local, state, and federal agencies. The local Trout Unlimited Chapter, The Kennebec Valley Chapter, has agreed to participate in the project. Their volunteers will lead efforts to organize local on stream and educational events, as well as provide support for public outreach efforts. The Augusta Department of Community Services will hold education events on the Brook in association with their summer youth programs, and will participate in the Watershed Planning Committee. The Kennebec County Soil and Water Conservation District currently administers a Section 319 NPS reduction grant on Bond Brook, and has a long history of involvement with the brook. They have agreed to assist in the project in a variety of ways, including allowing access to relevant files and data (including GIS data) on Bond Brook, participating in the Technical and Watershed Planning Committees, and assisting us with convening the advisory committees. Their experience on the brook will greatly facilitate a strong start to the project. Numerous local, state and federal agencies have been involved with previous nonpoint source efforts on Bond Brook through a series of advisory committees. We anticipate that these agencies will continue to be involved on the Brook, and will participate in this project (1) by ongoing involvement with advisory committees, (2) by providing access to relevant data and reports, and (3) by providing technical support and advice.
Project Outcomes
· Greater awareness of Bond Brook in Augusta and in its watershed, initial organization of a watershed association, and creation of a watershed management committee.
· Increased understanding of Bond Brook and its watershed, increased availability of information on Bond Brook to all stakeholders.
· A written summary of what is known about Bond Brook, in a Data Summary Document, and drafting of a formal, locally supported watershed plan.
Budget
Part 1, Estimated Personnel Expenses

	 
	Position Name and Title
	Hourly Rate
	Number of Project Hours 
	Salary and Fringe
	Total Grantee Personnel Expenses

	1.
	Project Director1
	$30 
	1600
	$48,000 
	$48,000 

	2.
	Summer Intern (2006)
	$10 
	400
	 
	$4,000 

	3.
	Summer Intern (2006)
	$10 
	400
	 
	$4,000 

	4.
	Summer Intern (2007)
	$10 
	400
	 
	$4,000 

	 
	Totals
	 
	 
	$48,000
	$60,000 


1 Salaried position; 40% time over 2 years.

Part 2, Budget Estimates by Cost Category
	 
	Cost Category
	NPS Grant (Federal $$)
	Non-Federal Match
	Total Cost

	 
	Salary and Fringe (From Part 1)
	 $ 36,000 
	 $ 24,000 
	 $ 60,000 

	 
	Supplies1
	 $ 4,000 
	 
	 $ 4,000 

	 
	Construction
	 
	 
	

	 
	Contractual2
	 $ 7,500 
	 
	 $ 7,500 

	 
	Donated Services - labor
	 
	 $ 8,750 
	 $ 8,750 

	 
	Travel (total Mileage, rate/mile)
	 $450
	 $ 300 
	 $ 750 

	 
	Equipment
	 
	 
	

	 
	Other (Specify)3
	 $ 1,500 
	 $ 1,750 
	 $ 3,250 

	 
	Indirect
	 
	 
	

	 
	Totals
	 $ 49,450 
	 $ 34,800 
	 $ 84,250 


1 Supplies are large because they include a substantial budget for supplies, photocopying and document and data filing and storage ($1000), funds for a project computer ($1500) and an allowance to purchase field equipment to support volunteer survey and monitoring efforts ($1500).

2 Contractual Services include geomorphology services by John Field of Field Geology Services especially training, supervision and quality assurance for volunteer-based stream survey efforts. Cost estimate is for approximately 95 hours at a rate of $80 per hour.
3 Includes estimated meeting expenses for advisory committees, as well as funds for costs associated with hosting the Bond Brook web site, and for an additional phone line to support project activities.
Part 3, Match Sources
	Match Source
	Amount
	Type

	Trout Unlimited
	$26,050 
	Cash match (salary, travel and meeting costs, office supplies); In kind Services (web hosting and design)

	Kennebec Valley Chapter of Trout Unlimited
	$1,500 
	In kind services

	City of Augusta
	$750 
	In kind services

	Non-federal Agencies
	$3,600 
	In kind services and travel

	Citizen Volunteers
	$2,900 
	In kind services

	Total Match
	$34,800 
	 41.3%


� Land use analyses are derived from the GOMLC7 land cover data published in 2002 by the U.S. Fish and Wildlife Service Gulf of Maine Program, based in turn on 1993 aerial photography.


� Ortho_1f images available from the Maine Office of GIS (http://apollo.ogis.state.me.us/).


� Paul Christman, Maine Atlantic Salmon Commission. Interview, March 2005.


� Robert Van Ripper, Maine Department of Inland Fisheries and Wildlife. Interview April 2005.


� Nate Gray, Maine Department of Marine Resources. Interview April 2005. 


� e.g., Coles, James F., Thomas F. Cuffney, Gerard McMahon, anf Karen M. Beaulieu (2004). The effects of urbanization on the biological, physical and chemical charactersitics of coastal New England streams. U.S. Geological Survey Professional Paper 1695. 


� Leif Dahlin, Director of Community Services, and Bruce Chase, Director of Recreation, City of Augusta. Interview May 2005.


� Maine Development Foundation. 2002. Indicators of Livable Communities: A report on Smart Growth and the impact of land use decisions on Maine’s communities, environment and countryside. Land and Water Resources Council, Maine Office of Planning, Augusta, Maine.
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