319 Grant Application – Big Spring Creek Watershed Mapping

Section II - Background Information
A.  Introduction
Wetlands and riparian areas perform several important functions such as storm and flood water storage and filtration of nutrients and sediments that reduce nonpoint source pollution and directly improve water quality.  Knowledge of wetland and riparian area locations and the characterization of their potential functions will enhance the capacity of local watershed groups to implement existing TMDL and water quality restoration plans.  The Big Spring Creek Watershed covers over 255,000 acres in central Montana and has several impaired waters identified by the State of Montana 303(d) list.  The Wetland and Riparian Mapping Center (WRMC) of the Montana Natural Heritage Program (MTNHP) proposes to delineate and classify wetlands and riparian areas and create digital wetland and riparian maps that will identify the location and characterize the potential function of wetlands in the Big Spring Creek Watershed.  These maps will provide baseline information needed to identify wetlands and riparian areas that are most effective at performing these important functions.  Basic knowledge about wetlands and riparian habitats and their functions will assist in the implementation of the Big Spring Creek Water Quality Restoration Plan and TMDLs by providing stakeholders with current data on wetland and riparian area locations and identifying areas with high functional value.  Ultimately, these data improve the ability of watershed groups and stakeholders to focus restoration and protection efforts on critical wetlands and riparian areas.
B.  Statement of Need and Intent
The Big Spring Creek Watershed originates in the Big Snowy Mountains and has high conservation and economic value for the residents of the Lewistown area.  The source of Big Spring Creek, the major stream within the watershed, is a spring located seven miles south of Lewistown. Big Spring Creek flows for 31 miles into the Judith River and is rated as a “blue ribbon” trout stream. 

The Big Spring Creek Watershed Restoration Plan and TMDL documents were completed in 2005.  Within the Big Spring Creek Watershed, Big Spring Creek, Casino Creek, and Lower Cottonwood Creek are all listed as impaired due nutrients on Montana’s 303(d) list.  Wetlands and riparian areas perform critical nonpoint source abatement functions such as storm and flood water storage, filtration of pollutants from surface runoff, and storage of sediments and nutrients.  Yet, these areas are often the most vulnerable to degradation from land use practices.  When wetlands and riparian areas become degraded, they cannot adequately perform these functions and may potentially become sources of nonpoint source pollution.  This project will provide basic wetland and riparian data needed to implement watershed protection and planning by providing information on wetland types and their functions that directly influence nonpoint source pollution.

An integral part of water quality restoration plan implementation is baseline information on the location, type, and acreage of wetlands and riparian areas within the watershed.  Maps of wetlands and riparian areas do not exist for the Big Spring Creek Watershed.  We propose to classify and delineate wetlands and riparian areas for the entire Big Spring Creek Watershed, which will ultimately improve water quality by increasing the knowledge of stakeholders about the types and functions of wetlands and riparian areas within their watershed and in turn enhance their ability to restore or protect these areas.  Additionally, components of the Big Spring Creek Water Quality Restoration Plan include the development of a strategy to conduct and determine nutrient and sediment sources, increase awareness of pollutant sources, and facilitate the adoption of Best Management Practices. Characterizing the functional capacity of wetlands and riparian areas will enable the Watershed Restoration Committee to more efficiently identify those areas that are most effective in attenuating sediments and nutrients and help stakeholders focus their management efforts.  Wetland and riparian mapping will also complement the updated stream bank condition information collected via field stream inventories and assessments conducted in 2006 and supplement information collected as part of an updated riparian habitat condition assessment conducted on Big Spring Creek and its major tributaries.  
This project directly addresses Goal 2, Objective 2.1, Action 2.1a of Montana's Nonpoint Source Management Plan by identifying and mapping Big Spring Creek Watershed wetlands and their functions (MTDEQ, p. 42).  Having current and accurate digital maps of wetlands and riparian areas within the watershed is the first step in the protection and restoration of wetlands and riparian areas.  These maps provide decision-makers, resource managers, and the public with the information necessary to make informed decisions regarding wetland conservation and restoration.  For example, having accurate digital wetland data at a watershed scale will provide the foundation for initiation and tracking of watershed restoration and monitoring efforts.  This project also addresses the larger goal of completing and maintaining statewide wetland and riparian mapping.
C. Collaborative Effort

Strategic Direction #3 of the Montana Wetland Strategy states that the Montana Wetland Council "will complete and maintain statewide mapping…to conserve and restore wetlands and riparian areas" (p. 12).  To that end, the Montana Wetlands Council developed the Wetland Mapping, Assessment, and Monitoring Working Group, which is chaired by The Montana Natural Heritage Program (MTNHP).  This group consists of diverse partners including state, federal, and tribal entities with varied objectives and needs.  The Wetland and Riparian Mapping Center (WRMC) of the MTNHP is in the process of creating up-to-date statewide National Wetland Inventory and National Riparian Maps in a digital format.    
We selected the Big Spring Creek Watershed for this mapping project for several reasons.  Although wetlands and riparian areas comprise a small percentage of the total land area of the entire state, they are exceptionally rare in central and eastern Montana.  This rarity elevates the importance of the wetland functions they perform.  Additionally, the impacts of wetland degradation due to filling and draining and wetland loss as a result of increasing development and other land uses are particularly acute.   Thus, identifying and characterizing these vulnerable areas is critical to conservation and restoration efforts.  Moreover, wetlands and riparian areas have never been mapped for this portion of Montana, and statewide wetland mapping is a strategic direction of the Montana Wetlands Council.  Yet, funding for wetland and riparian mapping is often difficult to obtain in areas that are primarily private land, such as the Big Spring Creek Watershed.  Finally, having up-to-date wetland and riparian maps will enhance the capacity of stakeholders in the watershed to focus their restoration efforts and complement restoration efforts that have already taken place. 
We will work with members of the Big Spring Creek Watershed and other stakeholders to provide them with collective knowledge regarding the location and types of wetlands and riparian habitats in the watershed and their functions.  This knowledge will strengthen restoration strategies such as the reduction of sediment and nutrient loading.  Wetland mapping and functional characterization will identify wetlands that are most effective in performing these functions.  Spatial data layers of wetlands and riparian areas will also allow integration with other existing GIS layers such as land ownership and point locations of restoration projects and assessments.  The WRMC has partnered with the Ruby Valley Conservation District and the Ruby Valley Watershed Council on a similar project to map wetlands and riparian areas throughout the watershed to implement their Water Quality Restoration Plan, assist in land use planning, and identify critical conservation areas.  

D. Project Planning and Management

The Montana Natural Heritage Program has a full-time staff of 25 people, including scientists, database developers and managers, a web application developer, GIS and remote sensing analysts, digitizers and cartographers, and project support staff.  This project will involve the Senior Ecologist, an Ecologist/Project Manager, one GIS analyst, and support staff.  The MTNHP program is a state-mandated program operated by the University of Montana under contract with the Montana State Library.  Partial funding for the program comes from the State Legislature and the University of Montana, and the remainder from projects, contracts, and partner agency support.  Our state funding is used as a match.

The Big Spring Creek Watershed covers portions of 17 1:24,000 USGS topographic quadrangle maps.  Product deliverables include digital wetland and riparian maps for 17 1:24,000 USGS topographic quads in the form of a personal geodatabase. Wetland and riparian delineation costs approximately $1,500 per quad depending on the number of wetlands and riparian areas that occur.  Eight of the 17 quads that cover the watershed have been mapped for another project, leaving nine remaining quads to be mapped.  Additionally, we estimate five days of field work (including per diem and travel costs) will be needed for ground-truthing the maps.  Therefore, we are requesting $10,167 from 319 funds for wetland and riparian delineation and classification, field work associated with ground-truthing, and mapping quality assurance/quality control.  Costs for wetland and riparian digital and hardcopy map creation and printing (Task 2) include Wetland Ecologist and GIS analyst time and expertise to create maps in multiple formats (Section scale, watershed scale, etc.) and printing costs.  We are requesting $3,260 from 319 funds for the creation of digital and hard copy maps.  The creation of a handbook containing wetland and riparian descriptions (Task 3) involves input from the Senior Ecologist and Wetland Ecologist, handbook formatting, and printing costs.  We are requesting $3,929 from 319 funds for the creation of a wetland and riparian description handbook.  Education and Outreach (Task 4) involves holding a workshop in Lewistown for stakeholders and creating a PowerPoint presentation as well as travel and accommodations.  We are requesting less than 10% of the total 319 funds requested, or $2,158, for Education and Outreach.  Project management (Task 5), includes coordination and oversight of all tasks leading to successful project completion.  We are requesting $3,588 from 319 funds for project management.  Administrative costs (Task 6) include timely submission of all quarterly, annual, and final reports; report formatting and printing, and posting of data to website.  We are requesting $1,964 from 319 funds for administrative costs.  The MTNHP will be responsible for all reports and products associated with this project.  

Products from Task 1-Delineation and classification of wetlands deliverable to Montana DEQ include digital wetland and riparian data for 17 USGS topographic quads in a personal geodatabase format.  Products from Task 2-Creation of digital and hard copy maps deliverable to Montana DEQ include electronic versions of maps in various formats (e.g., the Township, Range, Section scale, watershed scale, Section scale, etc.) in PDF or JPEG format.  Printed hard copy maps will also be included.  Products from Task3-Descriptions of wetland and riparian types linked with their wetland functions deliverable to Montana DEQ as a DBF table within the above-mentioned geodatabase.  We will also create a handbook of these descriptions with detailed explanations and examples of each wetland type linked to its wetland function.  Products from Task 4-Education and outreach deliverable to Montana DEQ as a copy of the PowerPoint presentation and meeting minutes on a CD from the workshop held for the Big Spring Creek Watershed summarizing results from the mapping project.  Products from Task 5-Project management and oversight include project planning, obtaining and organizing information, identifying and contacting landowners, etc.  Deliverables include oversight and management of all tasks in the project leading to successful project completion. Products from Task 6-Administrative costs deliverable to Montana DEQ include quarterly, annual, and final reports.  
Section III-Project Components
A. Reporting Requirements
Quarterly status reports and annual reports will be submitted to Montana DEQ by the MTNHP.  A final report will be provided describing the project area, mapping methods, a description of wetland and riparian classifications, and a summary of the types and acreage of wetlands and riparian areas in the Big Spring Creek Watershed.  Digital wetlands and riparian data for 17 USGS topographic quads will be submitted in a personal geodatabase format provided in Albers Equal Areas Conic projection, using the NAD83 horizontal planar datum.  The geodatabase format is consistent with that developed by the U.S. Fish and Wildlife Service and will ultimately be incorporated into the National Wetland Inventory database.  Electronic versions of maps in various formats (e.g., the Township, Range, Section scale, watershed scale, Section scale, etc.) will be submitted in PDF or JPEG format.  Printed hard copy maps will also be included.  Descriptions of wetland and riparian types linked with their wetland functions will be submitted as a DBF table within the above-mentioned geodatabase.  
B. Education and Outreach  Component
This project will provide stakeholders with comprehensive data on the location, types, acreages, and functions of wetlands and riparian areas in the Big Spring Creek Watershed.  An example of the type of information provided is, “The Big Spring Creek Watershed has XX acres of seasonally flooded, emergent wetland that has the potential to perform the following wetland functions at high levels:  groundwater recharge, nutrient cycling, and sediment retention”.  We will provide the watershed restoration committee and other interested stakeholders (private landowners, county planners, conservation district members) with a handbook of wetland and riparian types, descriptions, and wetland functions with photographs providing examples of different types.  We will also hold a workshop for the watershed group and other interested stakeholders to summarize the types of wetlands and riparian habitats we mapped as well as discuss the functions they perform.  If possible, we will also highlight high quality sites observed during ground-truthing work.  This information will provide stakeholders with collective knowledge regarding wetland and riparian areas within the watershed.  This knowledge will also enhance restoration and conservation efforts, help stakeholders identify and protect areas with high functional value or good restoration potential, and potentially mitigate areas affected by wetland functional impacts.  These maps will also provide baseline information for future functional assessments, trends in wetland and riparian gains and losses, and other studies in the area.  Given that 83% of the Big Spring Creek Watershed is privately owned, we will need to reach out to land owners if certain areas require a site visit to ensure map accuracy, which will provide an additional opportunity to inform stakeholders within the watershed.
C. Watershed Activity Component-Tier I
This project provides the necessary baseline wetland and riparian data for the Big Spring Creek Watershed that will assist in the implementation of the Water Quality Restoration Plan and TMDLs.  Currently, Big Spring Creek, Lower Cottonwood Creek, and Casino Creek are impaired due to nutrients and require nutrient TMDLs.  By identifying areas that have the potential to perform nutrient removal well (e.g., a seasonally flooded isolated wetland with emergent vegetation), landowners can avoid direct inputs of nutrients into these sites (e.g., fertilizer, animal waste) or alter management practices (e.g., timing of fertilizer application) to reduce nutrient inputs into these sensitive areas.  Identifying these important areas also enhances the capacity of landowners and stakeholders to implement certain restoration strategies listed within the Water Quality Restoration Plan such as facilitating agricultural Best Management Practices to reduce sediment and nutrient loading, working with landowners and other stakeholders to ensure implementation of water quality improvements, and raising awareness of pollutant sources and adoption of Best Management Practices.  
D. Operation and Maintenance Component
Not applicable.

E. Monitoring Component

Although some areas may require a site visit to improve mapping accuracy, this project does not require monitoring.

Section IV-Scope of Work

Goal 1:  Delineate and classify wetlands and riparian areas throughout the Big Spring Creek Watershed.
Objective 1:  We will delineate and classify all wetlands and riparian areas for all 17 1:24,000 USGS topographic quadrangles covered by the Big Spring Creek Watershed that will provide stakeholders with data on the location, types, acreages, and functions of wetlands and riparian areas throughout the Big Spring Creek Watershed.  The WRMC has mapped eight of these quads for another project, so nine quads within the watershed have yet to be mapped.  Even though a quad will fall outside of the watershed boundary, we digitize all wetlands and riparian areas within the entire quad.  Therefore, mapping will also be done outside of the watershed boundary and will be included with the final product.
Task 1:  Wetland and riparian delineation and classification.  
· Description:  Under the guidance of MTNHP ecologists, a wetland digitizing technician will delineate, digitize, and classify wetlands and riparian areas in an ArcGIS environment.  All map data will be produced using the standard protocols and conventions developed by the USFWS for image interpretation, cartography, and digitizing (USFWS 2004). The 2005 National Agriculture Imagery Program color infrared imagery for this area will be the image source for mapping.  Ancillary data layers such as the National Hydrography Dataset, digital elevation models, and digital topographic maps are used to increase mapping accuracy.  Wetlands will be classified according to Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979), which is the National Wetlands Inventory (NWI) classification system. Riparian areas will be mapped and classified according to A System for Mapping Riparian Areas in the Western United States (USFWS 1997).  Quality assurance/quality control will follow National Standards and Quality Components (USFWS 2004) including final approval through the U.S. Fish and Wildlife Service National Wetland Inventory regional coordinator. Field surveys to verify mapping and to identify ecologically significant wetland or riparian sites will be conducted, if necessary, by the MTNHP.  The entire Big Spring Creek Watershed will be digitized and submitted for incorporation into the U.S. Fish and Wildlife Service National Wetland Inventory geodatabase.  The MTNHP wetland mapping also includes attribution with hydrogeomorphic modifiers that link wetland polygons to their wetland function, resulting in a map that will allow users to relate wetland types to wetland functions (e.g., nutrient retention and sediment filtration).

· Costs:  319 Funds: $10,167 Matching Funds: $7,197 TOTAL: $17,364
· Responsible Party: Montana Natural Heritage Program

· Timeline:  July 2009-January 2010
· Outputs (Deliverables):  Digital wetland and riparian data for 17 USGS topographic quads covering the Big Spring Creek Watershed in a personal geodatabase format.  Digital data layers of wetlands and riparian areas will be classified according to wetland type and function.  All digital data will be submitted to Montana DEQ, the Big Spring Creek Watershed Group, and will also be available on the MTNHP and the Natural Resource Information Service websites.  Supporting data including the coordinates of ground-truthing points and site photos will also be submitted to Montana DEQ.  
Task 2:  Creation of digital and hard copy maps.
· Description:  We will create digital and hard copy maps of wetlands and riparian areas of the Big Spring Creek Watershed.  Electronic versions of maps will be created in various formats (e.g., the Township, Range, Section scale, watershed scale, Section scale, etc.) in PDF or JPEG format.  These maps will include wetlands and riparian areas mapped outside of the watershed boundary.  Printed hard copy maps will also be included.
· Costs:  319 Funds: $3,260  Matching Funds: $2,231  TOTAL: $5,491
· Responsible Party: Montana Natural Heritage Program

· Timeline: November 2009-April 2010
· Outputs (Deliverables): Digital and hard copy maps of wetlands and riparian areas of the Big Spring Creek Watershed.

Task 3:  Handbook of wetland and riparian classifications and wetland functions.
· Description:  The classification system developed by the National Wetlands Inventory classifies wetlands based on vegetation, soils, and periodicity of flooding (Cowardin et al. 1979).  The riparian classification system developed by the U.S. Fish and Wildlife Service classifies riparian habitats based on vegetation (USFWS 1997).  The ability of wetlands to effectively perform certain functions depends not only upon vegetation, but also upon landscape position.  Hydrogeomorphic modifiers emphasize these features that are believed to control the functional aspects of wetlands (Brinson 1993).  These modifiers in combination with the wetland and riparian classifications provide a means of linking wetland type with wetland function.  The MTNHP assigns performance levels (high, medium, or low) to each type of wetland based on its ability to perform certain wetland functions.  We will provide detailed descriptions of National Wetland Inventory wetland classifications, US Fish and Wildlife Service riparian classifications, and hydrogeomorphic modifiers to provide users with the information needed to interpret wetland and riparian maps.  These will be included as a DBF table within the above-mentioned geodatabase and submitted along with other digital data to Montana DEQ.  A DVD with all digital data will also be submitted.  We will also create a handbook of these descriptions with detailed explanations and examples of each wetland type linked to its wetland function.  These will be submitted in both a digital (PDF) format and hard copy form.
· Costs:  319 Funds: $3,929 Matching Funds: $2,674  TOTAL: $6,603
· Responsible Party: Montana Natural Heritage Program

· Timeline: October 2009-April 2010
· Outputs (Deliverables):  Descriptions of wetland and riparian types that occur in the Big Spring Creek Watershed.  These will be linked to their wetland function via hydrogeomorphic modifiers.
Task 4:  Education and outreach-Wetland and riparian maps for watershed planning.
· Description:  In addition to identifying and characterizing wetlands and riparian areas throughout the watershed, maps also allow stakeholders to identify potential sites for conservation or restoration and provide baseline data for future work such as wetland condition assessments to complement existing information on stream condition.  Maps also provide an opportunity to incorporate wetland protection into watershed management planning efforts.  Finally, maps of wetland locations encourage wetland landowner stewardship.  We will hold a workshop for the Big Spring Creek Watershed Partnership and other interested stakeholders to summarize the wetlands and riparian areas mapped for the watershed.  This will include a PowerPoint presentation focused on wetland and riparian types and their corresponding functions that occur within the watershed.  If possible, we will also highlight high quality sites observed during ground-truthing work.
· Costs:  319 Funds: $2,158  Matching Funds: $2,675  TOTAL: $4,833
· Responsible Party:  Montana Natural Heritage Program
· Timeline:  Spring 2010
· Outputs (Deliverables):  A PowerPoint presentation will be presented to the Big Spring Creek Watershed Group and other interested stakeholders.  The Watershed Group and Montana DEQ will receive a copy of the presentation on CD.
Task 5:  Project management and oversight.
· Description: Coordination and oversight of all project tasks including project planning, obtaining and organizing information, identifying and contacting landowners, presentation of materials, etc.  
· Costs:  319 Funds: $3,588  Matching Funds: $3,561  TOTAL: $7,149
· Responsible Party: Montana Natural Heritage Program

· Timeline: July 2009-June 2010

· Outputs (Deliverables):  Oversight and management of all tasks in the project leading to successful project completion.
Task 6:  Administrative costs.
· Description:  Ensure that all tasks described in the project are completed in a timely manner and within-budget.  Administrative costs also include report formatting and printing and posting of data to website.
· Costs:  319 Funds: $1,964  Matching Funds: $1,325  TOTAL: $3,289
· Responsible Party: Montana Natural Heritage Program

· Timeline: July 2009-June 2010
· Outputs (Deliverables):  Timely submission of quarterly, annual, and final reports in both electronic and hard copy formats.  
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	Attachment A. Project Milestone Table

	Task
	Description
	Output
	July 2009
	Oct

2009
	Jan

2010
	April

2010

	1
	Delineate and classify wetlands and riparian areas.
	Digital data layers in a personal geodatabase.
	
	
	
	

	2
	Create digital and hard copy maps of wetlands and riparian areas.
	Digital and hard copy maps.
	
	
	
	
	

	3
	Provide descriptions of wetland classifications, riparian classifications, and hydrogeomorphic modifiers.
	Wetland, riparian, and hydrogeomorphic classification descriptions.
	
	
	
	

	4
	Education and outreach-Wetland and riparian maps for watershed planning.
	Workshop and PowerPoint presentation.
	
	
	
	

	5
	Project management including coordination and oversight of all project tasks.
	Project oversight and management leading to successful project completion.
	
	
	
	

	6
	Administrative costs to ensure that all tasks described in the project are completed in a timely manner and within budget.
	Invoices and quarterly, annual, and final reports.
	
	
	
	


Attachment B. Project Detail Budget
	Task
	Description
	Project Cost
	Non-federal Match
	Non-federal Match Source
	319 Requested Funds

	1
	Delineate and classify wetlands and riparian areas, conduct ground-truth fieldwork to improve map accuracy.
	$17,364
	$7,197
	State Funding
	$10,167

	2
	Create digital and hard copy maps of wetlands and riparian areas.
	$5,491
	$2,231
	State Funding
	$3,260

	3
	Provide descriptions of wetland classifications, riparian classifications, and hydrogeomorphic modifiers.
	$6,603
	$2,674
	State Funding
	$3,929

	4
	Education and outreach-Wetland and riparian maps for watershed planning.
	$4,833
	$2,675
	State Funding
	$2,158

	5
	Project management including coordination and oversight of all project tasks.
	$7,149
	$3,561
	State Funding
	$3,588

	6
	Contract administration including submitting invoices, quarterly, annual, and final reports on time.
	$3,289
	$1,325
	State Funding
	$1,964

	TOTAL
	
	$44,729
	$19,663
	
	$25,066


Attachment C. Project Area Map
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Attachment D. Letters of Support Table

	Name
	Title
	Organization
	Address

	Lynda Saul
	Wetland Program 
Manager
	Montana Department of Environmental Quality
	1520 E. Sixth Avenue

PO Box 200901

Helena, MT 59620

	Ted Hawn*
	Consultant
	Natural Resource Services
	35 Pheasant Drive

Lewistown, MT 59457

	Steve Paulson*
	7th Grade 
Science Teacher
	Lewistown Junior High School/Big Spring Creek 
Watershed Partnership
	Lewistown Junior High School 

914 West Main Street
Lewistown, MT 59457

	Suzie Flentie*
	8th Grade Science Teacher
	Lewistown Junior High School/Big Spring Creek 

Watershed Partnership
	Lewistown Junior High School 

914 West Main Street

Lewistown, MT 59457


*letters sent and signed electronically
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