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Status of Rapid Methods for Assessing Western Wetlands
Current status of the development and application of hydrogeomorphic (HGM) and other rapid methods for assessing the site-level condition and functions of wetlands in selected western states is reviewed.  The review is based partly on a recent multi-agency review sponsored by the National Park Service and available soon on their web site.  Examples are given of routine use of regionalized HGM methods in wetland permitting in Oregon, as well as of other reference-based methods developed by the author in Oregon, Washington, and California.
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Characterization and Ecological Monitoring of Colorado Wetlands Program Projects
The Colorado Wetlands Program (CWP) protects wetland and associated upland habitats through enhancement, restoration, management, and acquisition.  The Rocky Mountain Bird Observatory’s Wetlands Monitoring and Evaluation Project (WMEP) developed methods to monitor CWP sites on an individual and regional scale, and a total of 163 sites have been assessed in the first three years of the WMEP.  Site assessment protocols include on-site data collection and interviews with landowners and managers. We record information on wetland hydrologic characteristics including basin morphometrics, flooding schedule and water control structures; use quantitative techniques including Modified Robel measurements in wetlands and stand typing in uplands to determine the structure, density, and composition of vegetation associations; complete photosurveys; document wildlife use; and acquire soil surveys and aerial photos where available. Project sites range in wetland type, size, proximity to other wetlands, and landscape setting. Water availability for newly restored or enhanced wetlands is of particular interest. Monitoring efforts linking specific waterbird life history events to habitat, hydrology, and management on CWP project sites are another integral component of the WMEP. Results presented describe project hydrology, bird use, vegetation associations, site conditions, and management efforts. 
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Working Collaboratively in Montana to Develop and Implement Wetland Rapid Assessment Protocols to Assess Wetland Condition
Because the Montana Department of Environmental Quality (DEQ) has limited resources, the development of a cost-effective rapid wetland assessment method is a prerequisite to the accomplishment of our program objective to assess wetland conditions.  To meet this objective, indicators and metrics were selected that reflect the ecological factors that can be used to describe a wetland (i.e., hydrology, vegetation and water quality) and how those factors are impacted by human-induced disturbance (i.e., stressors).  These indicators include the response of a wetland to stressors (impact) and a measure of the stressors themselves, and are used to determine whether wetland functions are changed or lost to the point where it affects wetland condition, causing degradation of wetland beneficial use (i.e., aquatic life, including wildlife habitat).  

The collection of wetland rapid assessment data as part of a wetland monitoring strategy and design is important as it provides a cost-effective approach to:

· Report on wetland condition (Clean Water Act Section 305(b) report) 

· Identify potential impacts and stressors
· Evaluate the cumulative effects of wetland loss and/or restoration 
· Ground truth wetland mapping and classification
· Identify wetlands on the landscape that are unique or have important values 
We will present our approach to develop, test and implement wetland rapid assessment protocols by hiring college interns to assist us and through collaborating with the Montana Natural Heritage Program (MNHP), Montana Watercourse, and others.  We will explain how the rapid assessment protocols can be used to ground truth wetland mapping and classification, assess wetland conditions for ambient monitoring, identify impacts and stressors for local watershed planning purposes, and educate citizen volunteers and landowners about their wetlands resources. The presentation will include examples of data and information that were collected by the MNHP amphibian survey project. We will discuss how the wetland rapid assessment form that we have developed is currently being implemented by MNHP to assess a variety of anthropogenic and natural disturbance regimes in order to inform regional planning efforts at the scale of entire watersheds and identify wetlands of greatest conservation concern.
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What Works Out East Makes Sense In The West:  A Rapid Assessment Technique for Identifying and Evaluating Riparian Wetland Restoration Opportunities in a Watershed

When funding becomes available for the design and implementation of wetland restoration projects in a watershed, valuable potential sites are often overlooked because a meaningful list of preliminarily screened sites does not exist.  Whether riparian wetland degradation occurs in urban/suburban areas or in agricultural/rangeland areas, a strong case can be made for using the restoration dollars in those areas.  However, without previously identified restoration sites, it can be difficult to convince decision makers to spend money earmarked for implementation on important reconnaissance and planning investigations that will lead to the most ecologically valuable wetland project.

Northern Ecological Associates, Inc. (NEA) has developed a rapid, field-based approach to evaluating and documenting riparian wetland restoration opportunities.  Background data collection provides useful information to assist in identifying potential wetland areas in need of restoration, but in-field evaluations are critical to ensure that all sites are identified and adequately documented.  NEA collects baseline field data, assesses restoration potential, develops site screening and ranking criterion, and produces an interactive database.  

The wetland restoration inventory database is user-friendly and easily searchable.  For any identified site, users can print out a summary report that provides detailed information regarding the environmental degradation observed on site, the severity of degradation, options for restoration, project cost, a list of project strengths and barriers to success, as well as information on land ownership, site location, and surrounding land uses.  Sites are also ranked according to the type and severity of degradation, which facilitates relative comparisons.  The summary report includes a photograph of the site and the site’s location on large-scale aerial photography.   
NEA has successfully applied this approach to the inventory, ranking, and prioritization of potential restoration opportunities along 35 miles of streams and tidal waters within the 131,200-acre Presumpscot River Watershed in southern Maine.  Within months of completion, the database had assisted interested parties with organizing and presenting restoration site proposals to potential funding sources.  The database has nationwide application and offers a standardized approach to facilitate watershed based restoration and management.
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Watershed-Based Regulatory Approaches towards Aquatic Resources Protection in Southern California

Under the framework of the permitting program established under Section 404 of the Clean Water Act, the U.S. Army Corps of Engineers is developing regulatory approaches towards protecting aquatic resources on a watershed basis through the development of Special Area Management Plans (SAMPs) within the Los Angeles District.  SAMPs are comprehensive plans promoting aquatic resource protection while allowing reasonable economic growth.  To develop a SAMP, the Corps uses GIS-based landscape level methods to map wetlands, streams, and riparian areas; to assess the functional integrity of these resources using site-specific and landscape attributes; and to determine restoration opportunities within the watershed in context of landscape position, functional lift, and costs.  The Corps uses these GIS map products to develop regulatory programs that take into account the quality of the aquatic resources in consideration of local development needs.  The outcome of a SAMP increases regulatory protections of higher integrity aquatic resources and their associated uplands through long-term easements and restrictions on Section 404 permitting while minimizing delays for projects with minor impacts to aquatic resources through development of abbreviated permitting procedures.  Overall, a SAMP enhances overall protection through landscape considerations of higher integrity aquatic resources over an extended time frame, something that cannot be achieved through the traditional case-by-case review of Section 404 permit actions.
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Playa Lake Conservation programs – Providing Programs and Supplementing Existing Playa Lake Programs
The Kansas Department of Wildlife and Parks (KDWP) and the Kansas Alliance for Wetland and Streams (KAWS) have created a unique partnership to bring the Landowner Incentive Program (LIP) to Kansas.  KDWP, in partnership with KAWS, has hired three staff members to develop and implement landowner programs throughout western Kansas.  The objectives of LIP in Kansas are to establish or supplement existing landowner incentive and conservation programs and to provide technical or financial assistance to landowners for the protection and management of habitat that benefits federally listed, state listed, or other at-risk species on private lands.  Our priority areas include wetlands and streams located within the Playa Lake Joint Venture (PLJV) boundaries in Kansas.  These objectives are currently being accomplished through a variety of playa lake conservation programs and also through supplementing and supporting other federal programs benefiting playa lakes.  

Until recently there has been very little awareness or protection of playa lakes in the central US. In 2001 KDWP developed a program that was specifically aimed to protect and restore playa lakes. The Playa Lake Habitat Improvement Program (PLHIP) offers to provide an annual rental payment to landowners for the protection and restoration of playa lakes.  Through various federal and state agencies, and non-governmental organizations, KDWP was able to obtain enough matching funds to submit a proposal to the PLJV.  In January of 2002, KDWP received the funding through PLJV to implement this program.  Throughout the existence of PLHIP, 357 acres of playas and their associated native grass buffers have been restored and protected.  Currently, over $142,000 dollars have been allocated for annual rental payments through this program.  PLHIP was also instrumental in starting the development of several of the Farm Bill programs that are now restoring and protecting playa lakes throughout the United States. 

This past year President Bush and USDA announced a new program aimed at protecting and restoring playa lakes. The Wetland Restoration, Non-floodplain Initiative (CP23a) now offers to lease playa lakes from landowner much like our PLHIP program. The addition of CP23a was a boost to playa conservation efforts because it addressed playa lakes on a regional level and increased the awareness of isolated wetlands.   Although CP23a was a major step in the right direction, it lacked many of the incentives that other federal conservation programs offered.  We decided to develop a program that offered an additional sign-up incentive to CP23a.  Once again we applied for funding through PLJV and in March of 2005 we were notified that we had received funding for the PLSIP program.  Through this program we can provide any Kansas landowner that obtains a CP23a contract an additional $15 an acre sign-up incentive.  The verdict is still out on this program, since it is still in its early stages.  However, we have several CP23a applications and the associated PLSIP applications that are currently in the works.  

The unique partnerships that have been established in Kansas continue to enhance and facilitate wetland protection and awareness. These partnerships are essential in the development of new playa lake programs and offer a unique approach to the education and understanding of isolated wetlands in western Kansas. 
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Title:
Conservation Monitoring, Protection and Recreational Use of a Fen Wetland
Cucumber Gulch is a rare fen wetland located in Breckenridge Colorado.  The wetland complex is comprised of a combination of private and public land.  The wetland is protected from large-scale development and degradation by conservation easements and a Town of Breckenridge overlay protection district.  Recreational use of the area varies by season.  In winter the wetland habitat is used for nordic skiing, which involves the operation of heavy grooming equipment on top of frozen ponds and dormant vegetation.  In summer, fishing is prohibited and hikers and mountain bikers are instructed to stay on designated trails around the wetlands perimeter.  Currently, there are plans to construct a gondola for the Breckenridge Ski Area that will span the wetlands and will involve the removal of any large trees underlying the corridor.  The Town of Breckenridge’s commitment to protection involves annual conservation monitoring of flora and fauna as well as water quality and habitat integrity.  Intensive surveys have been conducted for the last four years and significant baseline data has been collected.  Macroplots for vegetation surveys in the wetland habitat and along the perimeter are sampled each fall for species richness, diversity, and biomass and are analyzed for significant changes.  Avian point counts are conducted regularly to follow habitat use by species.  Ungulate and beaver surveys are used to monitor population changes.  A grant from the Colorado Division of Wildlife has allowed for intensive weekly surveys for different life stages of the state endangered boreal toad.  Toads have been found in the area and are sampled for chytrid fungus with the hope that the area will be a suitable site for reintroduction.  Also, surface and ground water sampling is conducted in the fall and during the spring run-off to look for changes in water chemistry and pollutants.  Thus far, the results of this monitoring program, in particular the avian point counts, have instigated a change in the time frame for tree removal for the gondola project that would have initially interfered with migratory song bird breeding behavior. 
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Riparian Conservation Project Monitoring in Colorado
Riparian systems in western North America provide habitat for a disproportionate segment of the avifauna, supporting a greater diversity of breeding birds than all other western habitats combined (Anderson and Ohmart 1977, Johnson et al. 1977, Johnson and Haight 1985).  Riparian systems are also heavily impacted by alteration of hydrologic regimes due to water diversion, agricultural use, grazing, channelization, and encroachment by woody species (Knopf et al 1988a).  The Colorado Wetlands Program (CWP) has supported over 140 riparian conservation projects to date, many of which are designed for general benefits to birds, as stated in project applications.  Over the past three years, Rocky Mountain Bird Observatory (RMBO) has monitored 57 riparian conservation projects as part of the Wetlands Monitoring and Evaluation Project (WMEP).  Because breeding passerine birds are responsive to changes in the vegetative structure of habitats, they can be useful indicators of change in riparian habitats (Hutto 1988; Knopf et al. 1988b, O’Connell et al. 2000; Rich 2002). Additionally, particular species may provide insight into habitat conditions on sites (Rich 2002).  We collected monitoring data from a subset of CWP riparian projects to determine avian community responses to restoration.  We sought projects where we could collect data before and after restoration practices were applied and also on adjoining areas that did not undergo restoration.  We monitored birds using point counts and measured vegetative conditions on projects entailing grazing management, hydrologic manipulation, and exotic plant control.  The data collected to date is baseline, with no more than three years of information yet gathered on any project.  We present summaries of avian use across projects, correlations of bird abundance with vegetation characteristics, and discuss predicted avian responses to restoration practices.   
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Title:
Using the Carbon Cycle to Study Mountain Fen Management and Sustainability

Peatlands, which cover roughly 4 million km2 or 3% of the Earth’s land surface, are important components of the global carbon cycle because they sequester and store large amounts of carbon.  Fens, peatlands that are hydrologically connected to ground water, are among the most numerous and widespread of wetlands types in the world.  Studying carbon cycling is not only useful for global climate change research, but is also a useful tool for examining sustainable fen management.  We will review methods and results from several studies where we have measured the carbon cycle to assess the condition of fens.  For example, we will report our findings from studies looking at water diversion impacts in the Rocky Mountains of Colorado and Sierra Nevada’s of California.  Additionally, we will cover the use of carbon cycling in conjunction with other metrics in regional fen assessments in Colorado.  In summary, we have found that using carbon cycling measurements in conjunction with hydrologic and vegetation analysis can be a very useful tool for analyzing fen ecosystem structure and sustainability.
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Kansas Alliance for Wetlands and Streams – A Partnership that Works

The Kansas Alliance for Wetlands and Streams, Inc. (KAWS) organized in 1996 to promote the protection, enhancement, restoration and establishment of these important areas in Kansas through an aggressive educational effort.  KAWS became a non-profit and received 501 C. 3. educational charity status in 2004; completed its chapter development process so we now cover 100 percent of the state in 2004; and  completed a record number of demonstration projects - 125 to be exact during the year.  These projects expended over $621,000 in grant funds and over $2.2  million in match.  KAWS initiated demonstration projects in 2003 completing thirty (30).  So, for the period from 2003-2004 the total number of projects is 155.  The 155 projects completed to date amount to a total commitment of over $3.4 million in grant and non-federal match.  All KAWS projects serve as educational venues to show people what kinds and types of treatment they can use to treat their natural resource needs. 

The projects range from stream stabilization and riparian buffers to wetland development or restoration to alternate livestock water supplies and riparian fencing to relocation of livestock facilities from riparian areas.  KAWS chapters have a backlog of over $2 million worth of projects across the state waiting to be funded.  

KAWS provides its services through local stakeholder groups calling themselves chapters.  The Alliance has 12 chapters covering the entire state.  Each chapter develops and implements its own plan of action, which includes a wetland, stream, and riparian area project list as well as strategic educational and informational products, venues, etc.  

The mission of KAWS is ”to ensure the future of wetlands, streams, and their adjacent riparian areas as an integral part of our Kansas heritage and landscape.”  KAWS has over 100 agency, organizational, and business members, and over 500 individual members.  Partners contributing to KAWS efforts include the State Conservation Commission, Kansas Department of Wildlife and Parks, Kansas Forest Service, Kansas Department of Health and Environment, Kansas Water Office, Kansas Department of Agriculture, Kansas Farm Bureau, Pheasants Forever, Tetra Tech EMI, K-State Research and Extension Forestry, US Fish and Wildlife Service, USDA Farm Service Agency, Kansas Council of RC&D’s, US Army Corps of Engineers, EPA Region 7, George Butler Associates, Kansas Biological Survey, The Nature Conservancy, National Wild Turkey Federation, Kansas Rural Center, Kansas Wildlife Federation, Quail Unlimited, Kansas Association for Conservation and Environmental Educators, StreamLink, Kaw Nation, Prairie Band Pottawatomi Nation, Sac and Fox Nation, and Westar Energy as well as the Playa Lakes Joint Venture, Phillips Petroleum, and the Upper Mississippi River/Great Lakes Region Joint Venture.

KAWS operates primarily from grant funds, including a KDHE 319 Incremental Grant, an EPA Region 7 Wetland Protection Program grant, EPA Regional Geographic Initiative Grant, and US Fish and Wildlife Service grants.
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Title:
Landscape Level Mapping and Assessment of Riparian Ecosystems in Southern California

The U.S. Army Corps of Engineers has developed new methodologies towards mapping and assessing riparian habitat over large geographic areas as part of efforts to develop Special Area Management Plans (SAMPs).  SAMPs are strategic watershed-based plans for the regulation of wetlands such as riparian habitats through Section 404 of the Clean Water Act.  To map the location and spatial extent of riparian habitat, the Corps has developed a planning level delineation using aerial photographs and representative field sampling to characterize habitat type, geomorphic surfaces, and jurisdictional probability under Section 404 of the Clean Water Act.  To assess riparian habitats, the Corps has developed a multi-scale, landscape level functional assessment using aerial photographs, other GIS layers (soils, geology, land use/land cover), and field evaluation of channel condition for the purpose of quantifying the hydrologic, water quality, and habitat integrity of riparian resources.  In addition to assessing current conditions, the landscape level functional assessment can be used to model alternate future scenarios ranging from the loss of riparian integrity from projects impacting riparian habitat to the gain in functional integrity due to restoration projects.
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Gathering and Using Information: Two Montana Projects Where Information Research Can Lead to On-the-Ground Wetland Protection

As more and more people choose to build homes next to Montana’s streams, rivers, lakes, and ponds, and as property values increase, the pressures to develop our state’s wetlands and riparian areas are increasing—often to the detriment of the very qualities that attracted buyers in the first place. Two information research projects about Montana’s wetland losses and how to implement protection measures were developed to facilitate on-the-ground protection of these important resources. The first publication, A Planning Guide for Protecting Montana’s Wetlands and Riparian Areas, explains how impacts to these areas can be avoided by land use planning decisions made at the local level. An overview of the handbook will be presented, along with examples of how communities—from rural counties to the city of Missoula—have used the principals outlined in this handbook to protect wetland resources. The second publication, Impacts of the 404 Permit Program on Wetlands and Waterways in Montana and Recommendations for Program Improvement, examines 13 years of information on Section 404 of the Clean Water Act, administered by the Army Corps of Engineers, which regulates the placement of fill in these areas. Montana Audubon recently completed a report on how the 404 program is affecting Montana. This report contains recommendations on how the program could be improved, including increasing mitigation requirements, establishing thresholds to trigger restoration efforts, and changing the way impact information is collected on projects to better tract cumulative impacts to the state’s wetland resources.
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Monitoring A Desert Playa Constructed Wetland: Staphylinid Beetles and  Other Invertebrates as Biotic Indicators

Playas in the western USA have recently come under scrutiny in regard to their status as wetland habitats.  Characterization and delineation of desert playas in the context of current wetland regulations has been problematic.  Absence of macrophytic vegetation restricts the inclusion of playas in wetland classification schemes.  Biotic indicators for playas have been proposed, e.g., biotic surface crusts, crustaceans.  I briefly summarize potential invertebrate taxa as indicators of wetland function of playas.  I present a study using burrow densities of a staphylinid beetle to monitor the development of a wetland created within a Chihuahuan Desert playa complex in southern New Mexico.  From March 1998 to September 2002 we censused permanent plots for the abundance of a soil-dwelling beetle, Bledius mandibularis, in mudflat habitats of a wetland constructed at Holloman Air Force Base, NM.  Before the study began, presence of Bledius burrows at low densities indicated that adult beetles had colonized the site by aerial dispersal from adjacent playa and saltflat habitats and that localized soil moisture conditions were suitable for burrow construction.  The purpose was to develop a relatively rapid method to assess mudflat, or moist-soil, habitat quality that was reflected in beetle colonization or burrow densities.  For a census, burrow openings were counted within the plots.  After initial colonization in 1998, Bledius abundance reached high levels in 1999.  Burrow densities, although diminished, persisted at intermediate levels through May 2000.  By spring 2002, moderate to high burrow densities existed in the plots, with variation among plots attributed to differences in soil moisture.  In September 2002, burrow densities had crashed because of problems with maintaining adequate flows to the wetland.  The source population of beetles continued to thrive in the original areas of the playa complex, and beetles continued to establish burrows in moist-soil areas of nearby experimental ponds and rainwater pools.  The increase in Bledius abundance during the period of successful wetland development was correlated with an increase of soil algae, the primary food source of larvae and adults.  A subsurface layer of soil algae was not evident in 1998 at any plot, while a conspicuous algal layer was present throughout the adjacent playa complex.  By May 2000, an algal layer (0.5-1.0 mm thickness) had developed below the soil surface in the constructed wetland plots.  The persistence of Bledius populations and presence of soil algae suggest that organic material had developed in the constructed wetland soil, which had been substantially disturbed during the construction phase.  Once an adequate algal food source is available, Bledius becomes a sensitive indicator of moist-soil conditions, closely tracking soil moisture conditions with a relatively rapid response to water table fluctuations.  The conspicuous burrow entrances and relative ease of recording Bledius activity makes this organism a potentially useful candidate for monitoring playa habitat quality.   
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Wetland and Riparian Protection in an Urbanizing Corridor
Like many areas in the West, the Front Range corridor between Fort Collins and Denver, Colorado, is experiencing rapid growth.  Limited funding for wetland and riparian restoration and protection is caught between high land values and low wildlife values.  In addition, natural resource oversight as well as restoration and protection activities are spread among several layers of government, private companies, and non-profits, and artificially separated into regulatory and non-regulatory impacts.  As a result, wetland and riparian restoration efforts are generally small, isolated, and too often of limited functional value.

The Colorado Department of Transportation (CDOT) and the Colorado Division of Wildlife (CDOW; Colorado Department of Natural Resources) have initiated an effort to address this situation by coordinating these disparate agencies and interests around the idea of corridor mitigation banking.  By creating the “Front Range Wetland Focus Area Committee” for the Upper South Platte River watershed, CDOT and CDOW will provide a venue through which corridor-wide impacts and wetland mitigation needs can be matched in a watershed context to available wetland and riparian habitats and projects on state and local public lands.

In addition to CDOT and CDOW, anticipated participants include: U.S. Army Corps of Engineers – Omaha District, U.S. Environmental Protection Agency – Region 8, Federal Highway Administration – Colorado Division, U.S. Fish and Wildlife Service – Region 6, Colorado Department of Public Health and Environment (water quality), Colorado Division of Water Resources (water rights), Urban Drainage and Flood Control District (metro Denver), Denver Water Board, floodplain managers, and local parks and open space managers.  Once the committee is active and functioning, developers, gravel operators, water and irrigation districts, and similar private sector interests are expected to benefit from participation.
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Survey and Assessment of Playas in Eastern Colorado
Playa wetlands have been extensively studied in localities such as the High Plains of Texas, however Colorado playa ecology is not well understood.  Because little is known about playas in Colorado, wetland conservation practitioners cannot strategically prioritize protection efforts.  Using the Playa Lakes Joint Venture's GIS database developed by Ducks Unlimited, Inc., we created a model that identified 2508 possible playas in eastern Colorado.  We conducted roadside surveys of over 500 of these possible playas in 2004.  We found that 53% (n=279) were indeed playas, 16% (n=85) were some other type of waterbody, 28% (n=147) showed no visible evidence of being a playa or wetland, and 2% (n=11) could not be classified at the time of the survey. During our surveys we also discovered 109 new playas that were not identified by the original GIS data layers. Bird use was highest on wet playas with over 40 different species observed, including Northern Pintail, American Avocet, Lesser Yellowlegs, and Wilson's Phalarope.  In addition to the roadside survey, we completed extensive assessments of 18 randomly-selected playas. For these sites we collected data on soil characteristics, vegetation, and hydrology, and when possible conducted landowner interviews regarding management practices, hydrologic history, and interest in wildlife conservation.  In 2005, we will continue to ground-truth the GIS dataset.  We will also place a strong emphasis on surveying bird use of playas in eastern Colorado during migration and explore the use of rainfall data to predict the location of wet playas for these surveys.  Ultimately, we plan to enter the data into a spatial model that identifies playas with the highest conservation potential in order to prioritize wetland conservation efforts in eastern Colorado. 
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Integrating Performance and Budget: An Innovative Approach to Wetland Conservation

The Government Performance and Results Act (GPRA) of 1993 and the President’s Management Agenda (PMA) initiative of 2001 are intended to focus federal programs on performance.  The PMA initiated performance-based budgeting to allocate money to federal programs not just on the basis of perceived needs, but also on the basis of what is actually being accomplished.  As a result, Federal agencies, including those responsible for managing and protecting wetlands, are experiencing pressure to integrate performance measures with their budget submissions.  We describe a method for integrating agency performance and budgets as a means to promote wetland conservation.  The method is also potentially applicable to state and local public agencies and to private land managers.

We selected a single wetland function (soil retention), associated with depressional and riverine wetlands, and linked this function to a single ecosystem service (maintenance of arable land).  One outcome of wetlands absorbing flood waters and regulating water flow rate is soil retention (i.e., reduced soil erosion).  An economic valuation of the soil retention function was calculated by linking it to agricultural productivity.  We estimated the economic value of the ecosystem service by calculating the erosion productivity loss (EPL), an approach that takes into account the rate of erosion, depth of soil, and production value of agricultural land.  The economic value of the ecosystem service is the EPL averted, since the soil retention function provided by the wetland contributes to maintaining agricultural productivity.  The economic value becomes a performance metric for entities responsible for wetland conservation and can therefore be integrated with each entity’s program budget for wetland conservation.  Although other factors are involved, the entity’s accomplishments (i.e., performance) relative to wetland conservation can be measured, in part, by agricultural productivity of farmland downstream from conserved wetlands.  The described approach integrates entity performance and budget, avoids the limitations associated with other wetland conservation performance metrics (e.g., the polarizing nature of enforcement penalties levied, number of permits issued, hectares of wetlands impacted or mitigated, etc.), and serves to educate the public, elected officials, and stakeholders about the benefits of wetland conservation.
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Developing a Wildlife Functional Assessment Tool as a Supplement to a Slope Depressional Wetland Functional Assessment Method Used in the Salt Lake County Shorelands SAMP

Salt Lake County Utah includes some of the most important migratory shorebird habitat adjacent to Great Salt Lake. Currently, the County and Salt Lake City are in the process of updating their master plans for this 80K acres that lie westward of Salt Lake City’s International Airport. A special area management plan (SAMP) has been initiated for this area to help City and County planners and the Army Corps of Engineers minimize negative influences of development that are encroaching or may encroach on the area. One of the first steps of the SAMP is to map wetlands and determine their relative level of functioning. We used a slope/ depressional wetland functional assessment method developed by Dr. Nancy Keate but were in need of supplementing the assessment with a wildlife component to describe wildlife functions that wetlands provide migratory shorebirds and waterfowl. We developed a list of criteria that guides a spatial model in organizing available data and provides a ranking system for documented shorebird and other water-associated bird habitat and potential habitat based on vegetation classified and ground verified IKONOS satellite imagery and NRCS soil survey data. Once the basic construct of the process was in place, sensitivity analysis was run on the scoring process. Uneven ranks were adjusted process-wide to result in a statistically balanced analysis of current wildlife functions of the wetlands. Applications of this process could be adapted to other areas that have multi-year data on key wildlife that use wetlands. Further, this process can be developed for use as an iterative and interactive tool for planners as changes in land use applications occur. 
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Landscape-scale Analysis and Management of Wetlands Through Hydrogeomorphic Wetland Profiling

Populations of wetlands interact synergistically, providing landscape-scale wetland functions and benefits. Because different wetlands provide different types of functions, or similar functions to varying degrees, the mix of wetland types within an area strongly influences the character of wetland functioning at the landscape-scale. Wetland profiling uses Brinson's Hydrogeomorphic (HGM) classification to stratify wetlands into physically-based categories, that secondarily correspond to functional types. Evaluation of HGM wetland profile alteration provides an informative approach to cumulative impacts analysis. Profiles can be used to track changes in wetland populations within a landscape through time, or alternately HGM wetland profiling can be applied in a reference-based manner to model historical alteration of wetlands within a target landscape. Because of its functional basis, profiles also index the types and severity of wetland-related cumulative effects within landscapes, suggesting particular types of landscape-wide wetland functions that have likely been degraded as a result of wetland impacts. This scale-explicit approach provides a structural framework upon which to base multi-scale wetland analyses. In summary, HGM wetland profiling is a flexible method with regards to data grain, extent, and quality that provides a compact, easy to interpret, graphical-quantitative picture of wetland diversity and functioning across landscapes. Analyses can be used for cumulative impacts/effects evaluations, to guide landscape management or conservation plans, and to help inform regulatory decisions. Wetland profiling seems especially well suited to improving compensatory mitigation by placing wetland impacts into the landscape context.

Author:   Nancy S. Keate, PhD


(801) 538-5548


nancykeate@utah.gov
Title:
Building a Reference Site Network

We collected vegetation, water, soil, macroinvertebrate, etc., data across the entire state for many years. Using HGM and land use impacts, a shorthand method for determining the level of functioning/condition based on hydrologic modification, chemical impacts and intactness of surrounding habitat was developed. Using the score for reference condition, we selected all sites in a class, such as depressions or slopes, that had a high reference score. Using only these sites, we evaluate the variables using principal components factor analysis to determine the minimum number of variables needed to account for the maximum portion of variance represented in the original set of variables. These are then analyzed using a Varimax, orthogonal rotation to (1) improve the interpretation of the factors and 2) eliminate collinearity. The results indicated that water EC, water regime and elevation explained a good deal of the natural variaition in the relatively undisturbed sites. Elevation roughly corresponds to Ecoregion: Great Basin, Rocky Mountain/High Plateaus and Colorado Plateau in Utah. Each class was then separate by ecoregion for further analysis. The subclasses in the Great Basin are driven by the salinity of the water and the water regime. The salinity is based on electrical conductivity and given in dS. If there is no surface water present, soil salinity can be used ( they are very highly correlated).

The classes of salinity are as follows:

1 Low salinity < 7.5 dS

2 Moderate salinity >7.5 and <22.5 dS

3 High salinity / hypersaline > 22.5 dS

Water regime classes for depressions are as follows:

0 Ephemeral – surface water is present in some years for brief periods (<3 months)

1 Seasonal – surface water is present in most years for 3-6 months

2 Semi permanent – surface water is common to persistent in most years for 6-12 months

3 Permanent – surface water is continuously present in all years.

Water regime classes for slopes are as follows:

1 Seasonal slope - Average depth to water table > 20 inches

2 Persistent slope - Average depth to water table < 20 inches

In the Rocky Mountain/High Plateaus, the calcium in water is a better subclassing tool than EC.

For the continuing work in Great Basin Ecoregion:  1) Which subclasses are lacking a sufficient number of reference standard sites?  2) Where are there data gaps in water and soil chemistry, macro-invertebrate?

Within the subclasses, it is now possible to develop new methods (based on the data we have for reference standard sites) to assess condition, such as: Vegetation index of biological integrity (VIBI) = (native/noninvasive score + index of similarity + cover index) / 3
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Impacts of Irrigation Conversion on Ground Water, Streamflow, and Wetlands

Across the West, land that has been flood irrigated for generations is undergoing major change.  Near cities, irrigated cropland is converting to residential and commercial development, while the remaining agricultural areas are converting from flood to sprinkler irrigation.  These land-use changes, if unmitigated, reduce ground-water recharge, late-season streamflow, and, in many cases, wetland extent and hydroperiod.

Traditionally, irrigation systems in the West use diverted surface water.  Irrigation water that crops do not use seeps into the soil and eventually reaches the water table, where it recharges ground water in the underlying aquifer.  So-called irrigation return flow is a major source of ground-water recharge in irrigated western valleys.  The irrigation-charged ground water slowly makes its way underground to streams and wetlands, where it eventually discharges.  Because potential evaporation exceeds precipitation in most of the West, many of the region’s wetlands depend on ground-water discharge from irrigation return flow to maintain their extent, hydroperiod, and quality.  

Converting from flood irrigation to more efficient sprinkler systems reduces surface-water diversion, but also reduces irrigation return flow by roughly the same amount. Thus, while streamflow may increase during the diversion period, flows that depend on late-season ground-water discharge predictably decrease.  Conversion to residential and commercial developments has the same impact, often exacerbated by new ground-water withdrawals to supply the developments and by impermeable rooftops, pavement, and other impermeable surfaces, which inhibit ground-water recharge.

Case studies illustrate methods of identifying, predicting, and mitigating adverse hydrologic impacts of irrigation conversion on wetlands.
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Exploring the Untapped Potential of the Ramsar Convention on Wetlands
The U.S. National Ramsar Committee (USNRC) provides support and advice to US initiatives --at national, state and local wetland community levels --to promote the "conservation and wise, sustainable use" of US and international wetlands, so as to fulfill US commitments under the 1971 treaty known as the Ramsar "Convention on wetlands of international importance.  The present Ramsar list includes more than 20 US and 1100 international wetlands, such as key migratory waterfowl links and fisheries, as well as every wetland kind and type, such as coral reefs and other shallow marine ecosystems, inland lakes, potholes, peatlands, swamps, fens, bogs, alpine and underground wetlands.  In February, the U.S. designated three new sites, the first such designations since 2002.  

The USNRC is striving to develop a strategic framework for future Ramsar designations to assist in identifying possible wetlands of international importance and how they relate to larger goals or themes.  While Ramsar partners are developing a strategic framework for future designations, USNRC will continue enhancing the designation efforts that have already commenced.  For example, the USNRC has expressed its support of designating appropriate wetland mitigation banks as Ramsar sites.  USNRC will work with the National Mitigation Banking Association to identify potential sites for consideration.
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Wetland Conservation on the Great Plains: Recommendations for Strengthening Partnerships
Nebraska has been involved with the development and/or implementation of partnership projects that focus on wetland conservation. Examples of the partnerships include: the Rainwater Basin, Playa Lakes, and Upper Mississippi River/Great Lakes Joint Ventures, Sandhills Task Force, Saline Wetland Conservation Partnership, and the Nebraska Interagency Wetland Workgroup. The focus of these partnerships has been varied, but most have involved the delivery of wetland conservation projects (protection, restoration, and management). The following recommendations are offered to help ensure the development of successful wetland conservation partnerships. 1) Focus Areas-A partnership needs to focus on a landscape where the wetland types, wetland conservation issues, human demographics, and local economies are similar. 2) Timing- In order to form a successful partnership, the timing needs to be right.  That means that the right people are in place to respond to an event that becomes the catalyst for partnership formation. 3) Personal Relationships-A successful partnership is not about MOUs and other agreements.  Instead, the partnership needs to develop and mature based on the strength of personal relationships among the partners. 4) Implementation Plan- An implementation plan is vital to the success of a partnership and maintaining focus. 5) AGo-to@ Person- The partnership needs one person who becomes the Ago-to@ person that helps to keep the partnership together. By establishing successful partnerships and learning from our mistakes, Nebraska has been able to protect, restore, and better manage our diverse wetland resources.
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Chatfield Wetlands A Case Study in Cooperative Efforts
In 1990, Lockheed Martin (Lockheed) and Colorado State Parks (Parks) created Chatfield Wetlands, a 27-acre complex of ponds and fringe wetlands and upland buffer at Chatfield State Park. The complex, which was created in an upland area, had effluent from Lockheed’s wastewater treatment plant as its primary water source. Chatfield Wetlands became a favorite visiting site for bird watchers and environmental education programs. 

Several years ago Lockheed determined it would have to retire its wastewater treatment plant, and send its effluent to the Bi-City treatment plant, effectively drying up the water supply for the Chatfield wetlands.  The pond complex had become a valuable amenity and habitat for the Chatfield State Park, and one that was worthy of saving.  Lockheed, Denver Water (Denver), State Parks and the U.S. Army Corps of Engineers (Corps) developed an innovative approach for the creation and maintenance of a permanent wetland complex to the benefit of all parties.  Each party has contributed to the success of the Chatfield wetlands.  Through the efforts of all parties, the ponds are being converted to wetlands, and a new permanent water supply will be delivered to the complex.  Upon successful establishment of wetland vegetation, up to 12 acres of advanced wetland credits will be granted to Denver in exchange for a permanent water supply for the wetlands. Parks will operate and maintains the water supply system for the wetlands and will manage the wetland complex in perpetuity to maintain functional wetlands. Parks will also obtain the water rights and augmentation plan for the wetlands.

This presentation outlines how the group came together to address difficult technical, legal and partnering challenges, to create and maintain the Chatfield Wetlands as a permanent amenity.    
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New Mexico Wetlands and Riparian Corridors – From Plan to Action

The New Mexico Environment Department Surface Water Quality Bureau (SWQB) Wetlands Program facilitates watershed groups throughout the New Mexico to develop “Wetlands Action Plans” as an additional component of their Watershed Implementation Plans. A Wetlands Action Plan is a planning document designed specifically to address wetlands within the boundaries of a specific watershed.

The “Wetlands Action Plan” includes the identification and recording of wetlands and riparian resources and the development of measures to protect, enhance and create new wetlands. Each watershed group also develops an outreach component of the Wetlands Action Plan that includes education programs focusing on wetlands and organization of volunteers that will engage in a variety of activities as public service to protect wetlands resources. As wetlands projects are identified and developed, the watershed group will keep abreast of funding sources that they can apply for to help pay for project work. There is also a monitoring component in the Wetlands Action Plan to help identify existing and potential impacts to wetlands on a local level, and to measure success of implemented projects.

New Mexico is working on several Wetlands Action Plans in conjunction with restoration activities that include wet meadow restoration for waterfowl habitat, wetland restoration on the Rio Grande and other projects.  Details of these projects will be presented at the conference.
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Balancing Instream Flow for Fish and an Historic Diversion Supporting Riparian Vegetation

Irrigation diversions are common along streams in the intermountain west, and the canals or ditches often support riparian vegetation. Although they are artificial, the vegetation can support native birds and other wildlife. Some of these diversions are being abandoned or “retired” because of different land or water use. One example is the Rue-Weaver ditch on the Kleinschmidt Flat, near Ovando, Montana. This ditch will be retired partially or completely to allow upstream travel of Bull Trout to spawning habitat in the North Fork Blackfoot River and retain the riparian vegetation along it if possible. The dominant species along the ditch is black cottonwood. To determine the flow regime needed to sustain the cottonwoods, an experiment that includes two controls and one treatment with pre-and post treatment data is being conducted. Mid-day plant moisture stress was the primary response variable for 28 sample trees, and was to serve as an early warning for potentially lethal drought in the trees after ditch closure. Plant moisture stress was similar for all three sites under baseline conditions. A spike in stress occurred in the Rue-Weaver trees after two days of ditch closure in July 2003. After about ten days of ditch closure in August 2004, plant moisture stress declined and the trees adjusted to the limited water by dropping their leaves. The response indicated that ditch flow was their main source of water. Leaf drop can indicate mortality of associated stems, but all trees recovered fully in 2005. Further work depends on finalizing water rights.
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Sonoran Joint Venture

The Sonoran Joint Venture is a binational partnership of organizations and individuals that share a common commitment to the conservation of all bird species and their habitats, with a priority focus on the conservation of both freshwater and marine wetlands in northwest Mexico. The wetlands of northwest Mexico are highly imperiled and receive little or no protection from local, state or federal authorities. Due to the lack of funding those few regulatory policies written to protect these wetland habitats are not enforceable. The landownership in Mexico is 98% private with the remaining 2% federal, state, municipal, communal and indigenous lands. Currently there are 154 protected areas in Mexico (national parks, biospheres, wildlife reserves and sanctuaries), that make up 9.5% of the land in Mexico, only 26% of these protected area lands are public. The challenge to conserving wetlands habitats in Mexico is developing a strategy that does not depend on regulatory enforcement and emphasizes voluntary negotiations with private landowners. This presentation will discuss the unique challenges to conserving the wetlands of northwest Mexico and the strategies developed to overcome them through cooperative partnerships.
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Lessons Learned: Southern California Wetlands Recovery Project (WRP)
Introduction: The Southern California Wetlands Recovery Project (WRP) is an innovative partnership of 17 state and federal agencies working in concert with scientists, local governments, environmental organizations, as well business leaders and educators to increase the pace and effectiveness of wetlands recovery efforts in Southern California.  The WRP’s geographic scope includes coastal wetlands and watersheds in a 5-county area spanning from Point Conception (in Santa Barbara County) south to the U.S.-Mexico border. The WRP employs three primary strategies to recover wetlands: (1) acquiring property from willing sellers, (2) restoring wetlands where allowed by landowners and land managers, and (3) educating people about best practices to protect wetlands. The WRP, because it seeks to recover functioning systems, does not limit its purchases and restoration activities to just “wetlands” as defined by regulatory agencies, but includes within its scope historic wetlands, areas fringing wetlands, and uplands integrally related to a healthy wetland ecosystem.

Accomplishments: While the WRP has an impressive record to date: over 4,275 acres acquired, and over 600 acres restored, some of the most important successes have come from its innovative organizational structure and ability to obtain funding (see below).  A few of the more notable project accomplishments include: the 778-acre Arroyo Hondo acquisition in Santa Barbara, the 265-acre Ormond Beach acquisition in Ventura, and the 415-acre restoration at San Elijo Lagoon in San Diego.  

Organization: The WRP Working Agreement established in 1998 an organizational framework as follows: The Secretary of California’s Resources Agency and the U.S. EPA Region 9 Regional Administrator Co-Chair the Governing Board, the overarching policy making body for the WRP, which comprises the top officials from the 17 state and federal partner agencies as well as the chairs the Science Advisory Panel and Public Advisory Committee, who serve as ex-officio members.  High-level staff who represent the Governing Board members constitute the Wetlands Managers Group, whose role is to identify for the Board a set of projects and activities to implement the regional strategy, facilitate interagency coordination, and generate policy proposals for Governing Board consideration. The Science Advisory Panel consists of leading researchers and restoration practitioners in fields related to wetlands science. They identify key scientific questions for research funding, develop position papers for the Board’s consideration, and help to ensure WRP actions are informed by sound science. Local elected officials, environmental leaders, business people, and educators serve on the Public Advisory Committee. They engender support for wetlands recovery throughout the region and represent community interests in the WRP partnership. The innovative structure of the five County Task Forces endows the WRP with its distinctive vitality. Each is co-chaired by a County Supervisor and environmental leader, both of whom sit on the Public Advisory Committee. The Task Forces provide a county-wide forum for public, private, and non-profit wetlands and watershed stakeholders. Participants work collaboratively to identify critical wetland resources, help implement feasible projects, and promote wetlands education and information-gathering. The Task Forces are creating integrated watershed networks throughout each county to share information, mobilize support for funding, channel community concerns to the PAC and WRP as a whole, and incorporate wetlands protection and recovery more fully into local government processes. The State Coastal Conservancy administers the WRP partnership. It helps staff the different organizational units— the Managers Group, the Science Advisory Panel, and the Public Advisory Committee, and the County Task Forces. It serves as the fiscal agent for the majority of the state funding that comes to the WRP; it implements or oversees implementation of the WRP’s acquisition and restoration projects; and it manages several communication channels including a web site and an electronic newsletter.

Current Funding Status: The WRP has leveraged over $400M in funding (primarily from the State of California and Bond Acts) and has encumbered nearly all of those funds for specific projects.  Significant funding comes from other sources on projects where the WRP is just one of several agencies contributing.

Future Actions: The WRP encompasses wetlands recovery efforts at the federal, state, and local level. The Regional Strategy articulates a shared vision that each partner can turn to for guidance in how to manage staff effort, direct resources, and measure progress. Success depends not only on a few agencies actively engaged, but on each and every partner, at all levels, seeking to enhance the overall program with the particular resources that they wield. A key to success will be ongoing integration—integration of the Regional Strategy into the decision-making processes of the WRP partners, integration of related regional planning resources and objectives into WRP deliberations, and, ultimately, the integration of wetlands and watershed recovery into the thinking of all of those who affect the vitality of these critical resources.  This Regional Strategy is one step in that direction. Much information remains to be collected and analyzed. More research remains to be done. Better integrative tools need to be developed. One important outcome of this Regional Strategy is that it sets the course for this further evolution.
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Bird Communities as Indicators of Grazing Impacts in Riparian Areas of Southwestern Montana

Bird communities have been proposed as good indicators of riparian and wetland health because they reflect an integration of a broad array of ecological conditions, including water quality, productivity, vegetation structure and composition, and landscape integrity.  We describe the development of a bird index of biological integrity (BIBI) to assess the cumulative effects of livestock grazing along small-order streams in southwestern Montana.  Bird surveys were conducted from 2003-2004 at 33 streams ranging from reference-quality to severely degraded.  We evaluated 40 candidate bird metrics derived from species presence and bird abundance data for each site for responsiveness to disturbance, relationship to habitat variation, and discriminatory power.  Five metrics were selected for inclusion in the final BIBI (species richness of shrub nesters, and relative abundance of insectivores, riparian obligate/dependents, neotropical migrants, and warblers).  The BIBI showed a significant relationship with a combined index of grazing disturbance (t = -3.704, p = 0.001).  The index was more sensitive to shrub layer condition across the entire riparian zone than streamside impacts such as bank stability, suggesting that birds may be more useful for assessing riparian conditions at larger spatial scales.  
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Effluent, A “New” Water Source: Asset or Problem

Urban expansion throughout the West has resulted in increased production of treated effluent.  This waste product is often seen as a valuable resource and as a contaminant. Regional hydrology, water management and fluvial geomorphology may dictate the deposition of effluent. In the semi-arid Southwest, rivers have been regulated and diverted for decades, with many now having dry channel beds. Although often used for municipal or agricultural uses such as turf or crop watering, effluent in the Southwest has become a “new” river water source, restoring reaches that once were dry and producing extensive riparian communities.  Water quality changes may alter habitat quality for aquatic biota, but water quality in these “restored” rivers has minimal influence on vegetation; in arid regions, stream flows and water quantity “trump” water quality. Where surface and groundwater remain hydraulically connected, effluent-dominated rivers support extensive stands of riparian forests which have similar plant species diversity to non-effluent, perennial rivers, The permanent water source allows for a greater assemblage of riparian species than do dry, dewatered river channels. Urbanization of near-pristine mountain areas has also resulted in effluent disposal issues. Small mountain communities in Arizona have developed “artificial” wetlands to improve effluent water quality prior to release into local rivers, whereas mountain resort communities in Montana store effluent all winter to be used for golf course irrigation in summer. The tradeoffs often are releasing effluent into a pristine mountain river at high spring flows or irrigating golf courses. Consequently, increasing numbers of golf courses in mountain resort areas have increased amounts of treated effluent spread throughout mountain watersheds. The result of this approach is groundwater contamination affecting adjacent pristine streams, reducing water quality and altering benthic macroinvertebrate communities. Multiple solutions for handling effluent are needed, with a greater understanding of the impact of effluent on riverine ecosystems, so that effluent becomes more an asset than a problem.  
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Floristic Bioassessment Tools and Ecological Integrity Scorecards:  Three New Condition-Based Assessments for Southern Rocky Mountain Wetlands

Condition-based assessments differ from functional assessments in that they do not attempt to estimate, through logic models or otherwise, the capacity of various functions at a given wetland.  Condition-based assessments utilize a holistic approach by measuring or estimating condition based on deviation from a reference standard representing no or minimal human impact.  These assessments then make the assumption that a wetland with excellent integrity (e.g., condition) will possess the expected ecological functions characteristic of its classification type (i.e., slope wetland) while one with poor integrity is assumed to have lost many of the ecological functions characteristic of a similar undisturbed wetland, although it may have some remaining ecological services (e.g., flood storage).  This presentation addresses the development of three new condition-based assessments for Southern Rocky Mountain wetlands.  Two assessments, the Floristic Quality Assessment and Vegetation Index of Biotic Integrity, are floristically-based bioassessment tools while the third is an Ecological Integrity Scorecard.  The Floristic Quality Assessment is a vegetative community index designed to assess the degree of "naturalness" of an area based on the presence of species with high fidelity to habitat conditions unaltered from human-induced disturbances.  The Vegetation Index of Biotic Integrity is a multi-metric index designed to indicate biological integrity of a wetland.  Vegetation attributes, which are known to predictably respond to increasing human disturbance, are used as metrics in the index.  An Ecological Integrity Scorecard is another multi-metric index developed to assess the ecological integrity of a wetland.  The Scorecard differs from the floristic assessments in that it incorporates both biotic and abiotic indicators, which are known to be sensitive to, or provide an indication of, human disturbance.  Results for the Floristic Quality Assessment and Vegetation Index of Biotic Integrity projects are currently being analyzed, thus the presentation of these assessments focuses more heavily on initial development.  Suggested metrics for the Ecological Integrity Scorecards will be presented for selected wetland/riparian ecological systems in the Southern Rocky Mountains (e.g., fens, wet meadows, riparian shrublands, etc.).  All three assessments can be used in a regulatory context or as a means of monitoring and assessing proactive actions such as restoration, protection, inventory, and other management activities intended to improve the biotic or ecological integrity of a wetland or riparian area.
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Current Altered Hydrology and Simulated Historic Hydrology of an Intermountain Playa

Mishak Lakes is a 280 ha complex of shallow wetland basins in a cool intermountain valley of southern Colorado. This intermountain playa system supports many species adapted to ephemeral wetlands including at least one rare plant (Cleome multicaulis) and Colorado’s most extensive stands of a native spikerush (Eleocharis palustris). The playas receive, on average, 180 mm of annual precipitation, whereas adjacent mountains receive 1150 mm. Currently, about 80% of the water in Mishak Lakes derives from surface water that originates in mountains up to 50 km away. Most (70-80%) of the water loss from the wetland is through evapotranspiration.

The dependence of playas on surface water in this arid setting leaves them particularly vulnerable to hydrologic changes. Upstream diversions, groundwater withdrawals, and a lack of aquifer recharge during the recent drought have greatly reduced water flow into Mishak Lakes. Inflows of about 2.47 x 106 m3 in water years 1999 and 2000 were reduced more than 50% by 2003, and they were reduced 100% (to no flow) in 2005.

A simple simulation model of past conditions at Mishak Lakes indicates that roughly 67% of historic inflows no longer reach the wetlands. Over 81 years of simulation, the frequency and depth of wetland inundation varied significantly in response to precipitation cycles. In about half the years, the wetlands overflowed at some point in the year. The wetlands dried completely with similar frequency. Years of deep, continuous inundation of the wetlands were concentrated in the early part of the 20th century during Colorado's longest and wettest period on record. Currently, the Mishak Lakes wetlands function as if they are in continuous extreme drought conditions.
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TheDdevelopment of a Monitoring Protocol for Springs in Bighorn Canyon, WY

Desert seeps and springs in Bighorn Canyon National Recreation Area (BICA) provide the majority of surface water for the area. As such, their ecological importance is disproportionate to their spatial extent.  We seek to develop a long term monitoring protocol. We are taking a multidisciplinary approach to understanding key linkages between seep and spring hydrology and ecosystem function. Our goal is to determine appropriate indicators that can be monitored over time and that will contribute to the detection of long-term trends. The protocol is developed around a hierarchical conceptual model of ecosystem responses to a set of identified potential threats to spring water quantity and quality. The model is based on hierarchical linkages: groundwater flow and volume > spring discharge > water quality and spring vegetation extent > aquatic macroinvertebrates (short term) and soil chemistry (long term) > vegetation microhabitat diversity.  Because scant information about BICA springs exists, we are using an adaptive management approach to revising the conceptual model as our knowledge grows. Currently, no baseline data exists for listed attributes. The range of natural variability in physical parameters is unknown.  And, the plant and macroinvertebrate communities are unknown beyond the rare plant Sullivantia hapemanii var. hapemanii. Thus, the final monitoring protocol will serve as a tool to both discover the ecological wealth within spring environments as well as to protect these valuable resources.
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Caddo Lake’s Community-Based Ramsar Achievements

· Critique and description of initial Ramsar-based "wetland intern" training, locally & abroad, of science teachers and students at local colleges and public schools, .

· Creation of, and documentation for, a local Ramsar committee and its Ramsar-based Scientific and Technical Review Panel of locally- knowledgeable scientists to inform local and agency management coordination.  

· Training local resident adults and visitors to identify and report invasive plants to local contacts to aid in interdiction and suppression. 

· Intensive scientific monitoring networks, and regulatory participation,  for protection of native species ecologies and water quality and instream flows 

· The new "Caddo Lake Watershed Collaborative", a basin-wide initiative to scientifically identify and inform adaptive management for sustainable use of environmental flows.
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En Route Shorebird Populations in Extensive Wetland Landscapes

The extensive wetlands of the Prairie Pothole Region provide stopover resources for large populations of shorebirds during spring and fall migration. We estimated populations and identified important landscapes for highly mobile shorebirds dispersed across this dynamic wetland system. Estimates reveal that 8.5 million birds stop in the study area during spring migration, based on assumed residency periods for each species; 45% of the birds were the small Calidris species. Three broad spatial patterns emerged from spatially explicit models predicting shorebird use based on landscape attributes of land-use, density of wetlands, and average slope. Marbled godwit, American avocet, and willet were strongly associated with a high amount of grass in the landscape; Wilson’s phalarope and semipalmated sandpiper were associated primarily with a large extent of palustrine wetlands, then with the amount of grass; and Upland sandpiper, dunlin, Hudsonian godwit, and white-rumped sandpiper were associated with shallow wetlands, but not with a high amount of grass. Distribution of Dunlins indicate that inundated cropfields can play an important role in providing stopover habitat during the right climactic conditions. The township-based approach to population estimation is promising for common and widespread en route species, but inappropriate for rare or highly aggregated species. The apparent differences in high suitability areas for different species indicate that a ‘one-size-fits-all’ conservation strategy is not appropriate. The future of prairie wetlands relative to sedimentation issues is of paramount importance to en route shorebird conservation.
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Oklahoma Stream Team: Developing an Urban Stream Protection Program

In the past 40 years, urban growth in the Tulsa area has increased 120% to over 800,000 population.  Market-driven development has not proceeded with any regional environmental protection strategy. As a result, there are now numerous streams that have been transformed from shallow meandering natural channels to deeply incised eroding conduits that have no floodplain, or worse, are hard lined with concrete and other artificial materials.  Many of these structures are being quickly eroded back into the creek as the stream’s natural energy tries to reclaim its floodplain. In 2004, EPA requested assistance from INCOG in establishing an Oklahoma Stream Team with the goals to educate city officials and the private sector that plan and design stream channel modifications about alternatives to channel hardening, and to provide professional technical assistance to the planning process. The Oklahoma Stream Team members have a rich diversity of experts in the fields of aquatic biology and chemistry, stream and wetland conservation and restoration, and bioengineering and hydrology. These resources are made available upon request for public sector projects. Over the next two years, INCOG will establish multi-media education programs, host seminars and a formal conference, and coordinate project-specific professional resources. One project in Yukon, Oklahoma will be discussed. Site-specific problems and innovative solutions will be highlighted to showcase how alternatives are more suitable for communities. Building coalitions and startup pitfalls will also be discussed.
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Successful Approaches to Compensatory Mitigation Utilizing Public / Private Partnerships: Challenges, Approaches and Expectations for Success

Successful mitigation projects include not only special on-site considerations but as many practitioners have found, creative ways to explore public / private partnerships in order to find candidate sites for compensatory mitigation. In the arid west, and with a strong private property ethic and traditional wariness of government entities, it is often a challenge for regulatory agencies, practitioners and those in need of mitigation credit, to find land that meets many specialized criteria. 

In Montana, it is often those willing to take a progressive approach to finding, financing and bringing all interested parties to the bargaining table in order to find solutions to our mitigation challenges. The process can often take years of up-front work with the cooperation of agencies, private landowners, practitioners and their liaisons, lawyers, bankers coupled with patience and a willingness to proceed toward the ultimate end of wetland preservation, conservation, creation, enhancement and protection. 

This approach has proven to be a cost-effective way to provide those in need of mitigation credit in achieving their goals. Nevertheless, much work needs to be done in both the public and private sector to foster an understanding of continued wetland protection as well as the benefits and risks of working toward that end.
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The Colorado Wetlands Monitoring and Evaluation Project: A Statewide Approach to Tracking Restored and Enhanced Wetlands
Colorado implemented an innovative approach to statewide wetland conservation in 1997 through the creation of the Colorado Wetlands Program (CWP). To protect biologically significant wetlands and associated uplands for wetland-dependent species, the CWP and its partners have invested several million dollars in wetland conservation in Colorado on over 600 projects. The Rocky Mountain Bird Observatory’s Wetlands Monitoring and Evaluation Project (WMEP) provides a program-wide assessment of the wetlands conservation projects in the CWP.  

The purpose of the WMEP is to monitor and assess the ecological outcomes from CWP projects. We use rapid assessment techniques to collect baseline data on site condition, hydrology, vegetation, and improvements, and to document project change over time. We also conduct intensive, quantitative monitoring using research study designs on a subset of sites to measure the effect of projects through avian response; the majority of CWP projects are designed to provide habitat for birds during migratory or breeding life-cycle stages.  In the first three years of the project we have created a database to track all CWP projects, developed methods for rapid and intensive monitoring, completed baseline assessments on 51 projects and post-delivery assessments on 112 projects, and initiated research on project use by breeding passerines in riparian areas and by migrating and breeding shorebirds, waterbirds, and waterfowl in wetlands. We present results from the initial phase of the WMEP, outline challenges in obtaining comprehensive project data at the statewide level, and offer suggestions for adopting similar programs in other states or areas of ecological interest.
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Title:
Playas: Addressing Information Gaps to Improve Conservation
Playa wetlands are recharge sources for portions of the Ogallala aquifer, and focal points of faunal and floral diversity in much of the Southern Great Plains. They provide grazing sites, water for livestock and irrigation, and recreation and education benefits for people. Despite the recognized values of playas, key information gaps are limiting development of effective playa conservation programs, and little research currently is underway to address these gaps. We present status of research on topics central to playa protection and management, and make recommendations for future research to guide these efforts.

Mapping playas outside the Texas panhandle and surrounding areas is a relatively recent endeavor. This work suggests there may be 60,000 playas throughout seven states in the Southern Great Plains, double the more widely publicized number from the Texas area. However, much of the available spatial data for mapping playas remains inconsistent among and within states, and much of the underlying data is dated, precluding consistent and accurate mapping.

Most playas are situated in rangeland or cropland. Many rangeland playas are subjected to intensive grazing, but grazing impacts to playa flora and fauna have received little attention.  

Sedimentation is documented as a major threat to cropland playas, but the impact of sedimentation on ecological functions of playas has not been addressed. Sedimentation rates likely have changed due to changing irrigation methods and cropland management practices, yet current rates of sedimentation are unknown, as is the impact of sedimentation on playa capacity for aquifer recharge.  

Several conservation programs are available for protecting cropland playas through installation of grass buffers. However, buffer criteria are inconsistent or lacking, and the efficacy of buffers for protecting playas from sediments and contaminants has received little attention. Potential ancillary benefits of playa buffers to upland flora and fauna also have not been studied.  

Many playas have been protected incidentally through the USDA Conservation Reserve Program (CRP).  Field observations suggest that grass species composition within CRP fields has a major impact on playa hydroperiods, which subsequently affects wetland flora and fauna and aquifer recharge. Studies of playa hydroperiods relative to sedimentation, surrounding land use and buffer characteristics could greatly inform and improve water and wildlife conservation planning and implementation.

To address these information needs, we encourage greater cooperation and communication among researchers and managers, and we suggest ways in which this may be accomplished. We emphasize integrated research studies, and modeling to extend localized research results to the entire playa region.  We highlight current PLJV research priorities and suggest specific research questions. Our goal is to stimulate discussion and develop new partnerships among conference participants for addressing these needs, ultimately to improve conservation of these important wetlands.  
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National Implementation of a Three-Level Framework for Assessing Wetland Condition
Wetland monitoring and assessment remains a priority of the U.S. Environmental Protection Agency. The EPA has committed to build State/Tribal capacity to report on work accomplished to increase the quantity and quality of nation(s wetlands.  The Agency is working to fill current gaps in wetland mapping and wetland data collection techniques, and meet expectations at both the State/Tribal and national levels.

The “Three-Level Framework” for monitoring shows promise as an efficient way of filling the data gaps that stymie wetland assessment work.  The framework reflects the concept that the precision and resolution needed to report wetland condition should be commensurate with the management objective for reporting.  When adopted, the framework helps control esoteric study and rectify issues of false quality that can emerge within new monitoring programs

For example, the rigor of wetland sampling method used for a statewide survey of wetland condition can be less than that required to promulgate State water quality standards.  A statewide survey can be accomplished with geographically targeted updates to a wetland inventory, and with the use of Level 1 landscape-scale or Level 2 rapid assessment methods.  Use of Level 3 intensive measures can be reserved for the study of more complex environmental problems, including the establishment of wetland reference condition.

The EPA is currently working with the National Wetland Monitoring and Assessment Work Group to incorporate the Three-Level Framework into national program guidance.  The guidance is intended to build monitoring consistency among the States/Tribes and obtain an accurate national accounting of wetland condition.

Examples of use of the Three-Level Framework by several Mid-Atlantic States will be presented.
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North Central Texas and the Stream Team
The Stream Team is an interdisciplinary group of federal and State agency experts working with local governments to promote better water resource management in North Central Texas.  The Team is not regulatory.  The government experts volunteer their advice to interested community leaders, developers, business owners and residents that request their help.  By bringing these people together in a non-regulatory setting, we encourage education about the value of water resources and the variety of stream management techniques available in the early stages of local government development decision-making process.  

The Team consists of volunteer representatives from the following local, State, and federal agencies:

US Environmental Protection Agency Region VI

US Army Corps of Engineers – Fort Worth District

Texas Parks and Wildlife

US Fish & Wildlife Service

Natural Resource Conservation Service

US Geological Survey

Federal Emergency Management Agency

North Central Texas Council of Governments

Although the advice is not formal, from the local government perspective, the Stream Team has made the regulatory process for stream or wetland related- activities easier to understand and more efficient.  The communication between the local governments, citizens and the agencies is truly two-way and has benefited all involved.
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The Ecological Effects of Climate Change on the Vegetated Floodplains of Western Rivers

and the Human Response to a Changed Environment

A simulation model constructed by the Climate Impacts Group of the University of Washington predicts warmer and wetter winters for the Pacific Northwest and a three to six degree rise in average annual temperatures.  For western rivers that accumulate much of their runoff in high elevation snow pack - like the Snake, Clearwater, and upper reaches of the St. Joe and Coeur d’Alene in Idaho - this will result in peak runoff occurring earlier in the spring because of the early onset of snow melt and flood flows of higher magnitude because of the greater probability for rain on snow events. For other rivers - with much of their watersheds at lower elevations and already vulnerable to periods of snow melt during the winter, such as the Weiser River - this will exacerbate an existing, perennial occurrence of winter flooding.

The social, environmental, and economic impacts of climate change depend on the physical ability of the river channel to accommodate this alteration in flow regime, downstream land use, and the requirements placed on river managers to satisfy their commitments to the public.  For urban waterways, like the Boise River where reservoirs both store irrigation water and provide flood protection and where the snow pack is a non-structural  “second reservoir”, this will likely result in a rebalancing of priorities.  For other waterways without on or off system storage, like the Payette and Salmon, this may mean we learn to accommodate the run of the river.

Higher flows resulting from climate change will likely cause instability in Idaho rivers and be expressed by lateral migration and deepening of their channels.  This could result in the additional generation and transport of sediments and an increase in the size of particles that can be moved.  A change in the timing of peak flows may alter the season and duration of downstream movement of the bulk of nutrients derived from decomposition of organic matter.  This may make nutrients less biologically available throughout the year to primary producers and alter the communities that feed on them.  Also, with climate change the timing of flood flows may be out of synch with the seed shower of black cottonwood (Populus trichocarpa) and other native plant species resulting in a possible shift toward a preponderance of herbaceous, annual, and exotic species.  The resulting loss in area of canopy provided by the black cottonwood forest will allow for greater solar exposure and result in higher river water temperatures, and loss of their fibrous roots will result in the greater potential for scour of exposed banks with the further introduction of sediments to the water.

However, the greatest potential for alteration of rivers and their floodplains, and the quantity and quality of water in their channels depends on the response of the agricultural and urban communities to climate change in Idaho.  For example, the desire to irrigate for greater periods of time to take advantage of a longer growing season could take form as mining the groundwater resource, to the detriment of groundwater discharge dependent rivers, or the use of more efficient irrigation practices.  The need to manage the greater risk to public health and safety from floods could take form as construction of more dams and levees or the conservation of floodplains as open space to accommodate this change in flow regime.  Decisions affecting our well being and the resources of our river systems will be arbitrated with knowledge of the values of Idaho communities, but must also be made with accurate science and a discuss of consequences.  This paper contributes to that discussion.
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Regionalizing the Corps of Engineers Wetland Delineation Manual for the Western States

An effort is underway to develop regionalized supplemental guidance to the 1987 Corps of Engineers wetland delineation manual.  The project was initiated in the western U.S. in 2003.  Draft Regional Supplements for Alaska and the Arid West are currently being reviewed and field tested.  Work will continue this year in two additional regions:  the Great Plains and Western Mountains and Valleys.  Supplements are developed by regional working groups, reviewed by a National Advisory Team, and tested and peer reviewed by local experts from agencies, academia, and the private sector.  Supplements contain regionalized indicators for hydrophytic vegetation, hydric soil, and wetland hydrology that will supersede those in the 1987 manual.  The supplements also address difficult-to-identify wetland situations in the region.  The Corps is seeking experienced wetland delineators to peer review and field-test these draft supplements.
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Title:
Wetland Policy Development in Alberta
The province of Alberta is home to a wide variety of wetlands covering its prairie and boreal region. The historical fate of prairie wetlands in the province has been one of continuing loss. Recent policy developments hold some hope for retaining wetlands. The speaker will review the history of wetland loss in the province of Alberta and new economic and political realities which may lessen or even reverse this trend.
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Hydrologic Interactions Between an Alluvial Fan and a Slope Wetland in the Central Rocky Mountains

Slope wetlands generally occur at breaks in slope where discharging groundwater maintains moist soil conditions.  Slope wetlands often are found on the perimeter of highly permeable alluvial fans, but there have been no detailed studies on the hydrology of these wetlands. We used the rapid changes in streamflow caused by an upstream water diversion to investigate the hydrology of a 1.6 ha slope wetland at the base of a 5.2 ha alluvial fan in the central Rocky Mountains of Colorado. Seepage losses of up to 0.14 L s-1 m-1 were observed along a 90 m stream reach on the alluvial fan, and seepage losses were highly correlated with streamflow (r2= 0.78, p<0.0001).  Discharge from two springs at the toe of the alluvial fan was eliminated within 1-2 days after the stream was diverted, and the piezometric head in the toe of the fan decreased by more than 80 cm; these responses indicate that stream seepage is a primary source of groundwater recharge for the alluvial fan. Streamflow and groundwater discharging at the base of the alluvial fan were the primary wetland inflows, with summer precipitation causing only transient water level increases. Consequently, wetland water levels declined by up to 75 cm after the diversion began operating. The largest water level declines were in the lower part of the wetland where surface sheet flow was the main water source. Due to the close connection with streamflow, groundwater discharge into the upper part of the wetland also declined when the diversion was operating, but water level declines in this area were generally less than 40 cm. The importance of streamflow as a water source distinguishes slope wetlands adjacent to alluvial fans from those found in other settings, and makes them particularly vulnerable to upstream water diversions. 
