RESPONSES TO ISRP REVIEW COMMENTS 
Lower Columbia River Estuary Partnership, July 14, 2006
Project # 200301100 - Columbia R/Estuary Habitat


1) ISRP COMMENT: Where have the restoration activities been performed? 
RESPONSE: Restoration activities have extended across the entire lower Columbia River and estuary.  All of the projects, except for a culvert replacement project in a Scappoose watershed tributary, have been within “historic floodplain” of the mainstem of the lower Columbia River (the most recent rendition of what likely constitutes the historic floodplain is being developed within project 200300700 as part of the Ecosystem Classification task). See the attached map in Appendix A for the location of restoration activities funded under the first three years of the program. 
2) ISRP COMMENT: What groups or agencies were funded to do the work?

RESPONSE: The projects funded through the restoration program were sponsored by the following lead organizations and agencies: Columbia Land Trust, Columbia River Estuary Study Taskforce, Sea Resources, Pacific States Marine Fisheries, the Scappoose Bay Watershed Council, the Wetlands Conservancy, and Ash Creek Forest Management.
In addition to these project sponsors, restoration funding supported work in collaboration with the following project partners: Army Corps of Engineers, Bonneville Power Administration, Clatsop County Road Department, Clatsop Diking District #7, Columbia County Soil and Water Conservation District, Ducks Unlimited, Columbia River Inter-Tribal Fish Commission, Environmental Protection Agency, Lower Columbia River Fish Recovery Board, National Fish and Wildlife Foundation, Natural Resource Conservation Service, The Nature Conservancy, Nicolai-Wickiup Watershed Council, North Coast Watershed Association, North Coast Land Conservancy, Northwest Watershed Institute, Oregon Department of Fish and Wildlife, Oregon Trout, Oregon Watershed Enhancement Board, Port of Longview, US Fish and Wildlife Service, North American Wetland Conservation Act Program, City of Seaside, US Fish and Wildlife Service, US Forest Service, US Geological Service, Washington Department of Fish and Wildlife, Washington Department of Transportation, Washington State Parks, Washington Salmon Recovery Funding Board, Washington Trout, Wahkiakum County Conservation District, Wahkiakum County Diking District #5, Youngs Bay Diking District, Youngs Bay Watershed Council.

3) ISRP COMMENT: The sponsors need to indicate whether monitoring is occurring for the projects they funded and provide empirical evidence of whether the projects are progressing toward their objectives (e.g., juvenile salmon are using areas where dikes have been removed, removal of culverts and tidegates has actually improved habitat opportunity.

RESPONSE: All of the restoration projects that the Estuary Partnership has funded have included effectiveness and implementation monitoring.  The projects where only acquisition is involved do not necessarily include monitoring, but baseline conditions are documented if restoration actions are planned.  An illustration of effectiveness monitoring that the Estuary Partnership has funded includes the efforts of the Columbia Land Trust in the Grays River area. The Columbia Land Trust has completed three tidal reconnection restoration treatments (Johnson Farm, Kandoll Farm, and Deep River).  To guide the monitoring of these efforts the Columbia Land Trust developed a monitoring plan to characterize the following parameters:
[image: image12.emf]
The complete monitoring plan can be reviewed at the following location: http://www.lcrep.org/pdfs/Grays%20Bay%20Effectiveness%20Monitoring%20Plan%2006.pdf 

Modified before-after-control-impact (BACI) designs are used for the tidal reconnection projects that the Estuary Partnership has funded. The main constraints to a BACI design in the estuary is the need for locating suitable reference sites and collecting pre-treatment data from treatment and reference sites.  Thus, it is most appropriate to describe the effectiveness monitoring as “modified BACI.” In the majority of cases, the procedure for statistical analysis is the paired t-test (Sit and Taylor 1998). Post-project effectiveness monitoring is currently underway and preliminary results on the Johnson Farm project are made available for the ISRP in Appendix B.
Promoting Standardized Estuarine Restoration Monitoring Protocols: The Estuary Partnership plays a central role in utilizing its restoration contracting mechanisms to standardize estuarine effectiveness monitoring approaches across projects.  Many of the restoration projects the Estuary Partnership has funded aim to restore the connectivity and function to floodplain and wetland habitats, and thereby to allow juvenile salmon to regain benefit from these rearing and refuge areas. To do this effectively, researchers and managers require the means to evaluate the results of individual restoration activities, and compare results among projects. To achieve these ends the Army Corps, through their AFEP program, has completed a document titled “Monitoring Protocols for Salmon Habitat Restoration Projects in the Lower Columbia River and Estuary” (Roegner et al 2006)
http://www.lcrep.org/pdfs/Columbia%20River%20Estuary%20Monitoring%20Protocols%20June%202006.pdf
This document has developed a standardized set of monitoring protocols for hydrology (water surface elevation); water quality (temperature, salinity, dissolved oxygen); elevation (bathymetry, topography); landscape features; plant community (composition and cover); vegetation plantings (success); and fish (temporal presence, size/age structure, species).  The protocols present a set of core metrics and measurement methods that are straightforward and economical to use. By “core,” we mean the smallest suite of metrics that can adequately detail the results of restoration given the financial and logistical limitations of comprehensively monitoring ecological change over extended temporal and spatial scales. The selection of core metrics developed from interrelated criteria: 1) correspond to commonly held restoration project goals; 2) are applicable to all sites; 3) represent controlling factors, ecosystem structure, and ecosystem function; 4) are relevant to both present and future investigations; and 5) are practical in terms of available level of effort. The authors strove to keep the protocols accessible not only to scientists but to all staff and volunteers who may potentially be involved in restoration monitoring.  The Estuary Partnership is utilizing these protocols when working with restoration project sponsors to develop monitoring plans.  In 2004, the Estuary Partnership hosted a meeting to work with restoration project sponsors and researches to assist in the development of these protocols and to begin the process of standardizing .  The Proceedings of the Columbia River Estuary Restoration Project Managers’ Meeting on Restoration Monitoring can be found in Appendix A of the following document: http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15102.pdf
4) ISRP COMMENT: A perspective on how the restoration projects are going to be maintained would be helpful.

RESPONSE: Many of the restoration projects funded through the Estuary Partnership’s restoration program have long-term stewardship funds established to support on-going maintenance.  As an example, the Columbia Land Trust (Germany Creek, Walluski River, Willow Grove, Svenson Island, Grays River projects) does not commence a restoration effort until a stewardship fund is established, or a plan is in place to finance such a fund.  Stewardship funds support operations and management in perpetuity in case of unexpected contingencies.  In other cases where an organization, such as the Columbia Land Trust, is not taking title of the land, the long-term maintenance of a restoration is usually the responsibility of a federal agency (Sandy River Delta project) or a state or local agency, such as a diking district, county road commission or State Department of Transportation (Fort Columbia tidal reconnection project). 
The type of restoration method utilized is also a determining factor in the need for long term operation and maintenance.  One of the criteria that the Estuary Partnership utilizes in its project review put an emphasis on the need for “natural processes to restore and maintain structure over habitat creation.  This criterion, which goes to the heart of the comment, recognizes that restoration measures should attempt to re-establish the dynamics of estuarine hydrology, sedimentology, geomorphology and other habitat-forming processes that naturally create and maintain habitat, rather than implanting habitat structures at inappropriate or unsustainable locations. Complex engineering manipulations to create new habitats or to enhance existing habitats can introduce levels of uncertainty about the ecological impacts of such actions and/or the application of the results to other locations.  The restoration criteria that the Estuary Partnership utilizes in reviewing projects can be viewed at the following location:
http://www.lcrep.org/pdfs/Criteria%20for%20Inditifying%20and%20Prioritizing%20Habitat%20Restoratio.pdf
5) ISRP COMMENT: Some restoration projects in the lower Columbia have been affected by invasive species such as reed canary grass. Has the type of problem been anticipated?

RESPONSE:  Yes. The ecological role of invasive species, particularly flora, is at the forefront of all Estuary Partnership restoration planning and funding.  The control of invasive flora is often one of the goals of tidal reconnection and re-vegetation projects.  As part of pre-project monitoring vegetation surveys are normally conducted.  These surveys characterize the types of native and non-native species present on a site.  Site elevations and landscape topography are also detailed prior to a restoration action. Understanding floodplain elevation and topography at a restoration site is essential to understanding whether a tidal reconnection activity (and its subsequent tidal wetting) will create (or not) hydrological conditions suitable for invasive species.  Increasing the amount of water over the site particularly during a few months in the spring (the growing season) has been shown to reduce reed canary grass viability (Tu 2004). Additionally, where appropriate, one mechanism for reducing the abundance in reed canary grass in the long term is to increase the amount of woody vegetation growing on a site.
The habitat monitoring work being conducted as part of 200300700 is providing valuable information on the presence of invasive species at monitoring sites and developing vegetation-elevation models for vegetation occurrence (see graphics below). By establishing transects at the water’s edge and running them through the vegetation bands to the upland, the transition points and width of the bands at each site is captured. A mapping effort enabled us to geographically describe the bands at each site and illustrate how they differed between sites. By measuring elevation and vegetation presence in the same location, we were able to derive basic vegetation-elevation models for each species.
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Elevation (feet above NAVD88)


	Species 

(Scientific Name)
	Species

(Common Name)
	Code
	CMPSL
	CNGHAM
	HOGR
	SAUV
	CTWD SM
	CTWD
BIG
	DIB

	Alisma plantago-aquatica
	broadleaf water plantain
	ALPL
	
	X
	
	
	
	X
	X(a)

	Alnus rubra
	red alder
	ALRU
	X
	
	
	
	
	
	

	Bidens cernua
	nodding beggerticks
	BICE
	
	
	
	
	X
	X
	

	Bidens spp.
	
	BISP
	
	
	
	
	
	X
	X

	Callitriche heterophylla
	water starwart
	CAHE
	
	X
	
	X
	X
	X(a)
	X

	Carex aperta
	Columbia sedge
	CAAP
	
	
	
	
	X
	
	

	Carex obnupta
	slough sedge
	CAOB
	
	
	
	
	X
	X
	

	Carex vesicaria
	inflated sedge
	CAVE
	
	
	X
	
	
	
	

	Cicuta douglasii
	water hemlock
	CIDO
	
	X
	
	
	
	
	X

	Cirsium arvense
	Canada thistle
	CIAR
	
	
	
	
	
	X
	

	Cirsium vulgare
	bull thistle
	CIVU
	
	
	
	
	
	X
	

	Cornus stolonifera
	red-osier dogwood
	COST
	
	
	
	X
	
	
	

	Crataegus douglasii
	black hawthorn
	CRDO
	X
	
	
	
	
	
	

	Eleocharis acicularis
	needle spikerush
	ELAC
	
	
	
	
	
	
	X

	Eleocharis ovata
	ovoid spike rush
	ELOV
	
	
	
	
	X
	
	

	Eleocharis palustris
	creeping spikerush
	ELPA
	X(a,b)
	X(a,b)
	X
	X(a,b)
	X(a,b)
	X(a,b)
	X(a,b)

	Eleocharis parvula
	small spikerush
	ELPAR
	
	X
	
	
	
	
	

	Epilobium ciliatum
	hairy willow-herb
	EPCI
	
	
	
	
	
	
	X

	Equisetum fluviatile
	water horsetail
	EQFL
	X
	X
	X
	X
	X(b)
	X
	

	Fraxinus latifolia
	Oregon ash
	FRLA
	X
	X
	X
	
	
	X
	

	Galium trifidum
	small bedstraw
	GATR
	
	
	
	
	
	X
	X

	Helenium autumnale
	mountain sneezeweed
	HEAU
	X
	
	
	
	X
	
	

	Iris pseudacorus
	yellow iris
	IRPS
	X
	
	
	
	X
	X
	X

	Juncus acuminatus
	tapered rush
	JUAC
	X
	X
	X
	
	X(a)
	X(a,b)
	X

	Juncus effusus
	common rush
	JUEF
	X
	
	
	
	
	
	

	Leersia oryzoides
	rice cut grass
	LEOR
	
	X
	X
	
	X
	
	

	Lilaeopsis occidentalis
	lilaeopsis
	LIOC
	
	
	
	
	X
	X
	X

	Limosella aquatica
	water mudwart
	LIAQ
	
	
	
	
	X
	
	X

	Lotus corniculatus
	birdsfoot trefoil
	LOCO
	
	
	
	
	
	X
	

	Lycopus americanus
	American bugleweed
	LYAM
	
	
	
	
	
	X
	

	Lysimachia nummularia
	Creeping jenny
	LYNU
	X
	X
	
	X
	
	
	

	Lythrum salicaria
	purple loosestrife
	LYSA
	
	
	
	X
	
	
	X

	Mentha arvensis
	field mint
	MEAR
	
	
	
	
	X
	
	X

	Mimulus lewisii
	great purple monkey flower
	MILE
	
	
	
	
	X
	X(a)
	X

	Myriophyllum spicatum
	Eurasian water milfoil
	MYSP
	
	
	
	X
	X
	
	

	Myosotis laxa
	small water forget-me-not
	MYLA
	
	
	
	
	
	X
	

	Paspalum distichum
	knotgrass
	PADI
	
	
	
	
	
	
	X

	Phalaris arundinacea
	reed canary grass
	PHAR
	X(a,b)
	X(a,b)
	X
	X(a,b)
	X(a,b)
	X(a,b)
	X(a,b)

	Polygonum amphibium
	water ladysthumb
	POAM
	
	X
	
	
	
	
	

	Polygonum hydropiperoides
	mild waterpepper
	POHY
	
	X
	X
	X(a,b)
	X(a)
	X(a)
	X(a)

	Populus balsamifera
	black cottonwood
	POBA
	
	
	
	X
	
	
	

	Potamogeton natans
	floating-leaved pond weed
	PONA
	X
	X
	
	
	
	
	

	Potentilla anserina
	Pacific silverweed
	POAN
	
	
	
	
	X
	X
	

	Rubus discolor
	Himalayan blackberry
	RUDI
	
	X
	
	
	
	X
	X

	Ruppia maritima
	widgeon-grass
	RUMA
	
	
	
	
	
	
	X

	Sagittaria latifolia
	wapato
	SALA
	X(a,b)
	X(a,b)
	X(a,b)
	X(a,b)
	X(a)
	X(a)
	X(a)

	Salix lucida var. lasiandra
	Pacific willow
	SALU
	X
	X
	X
	
	X
	X
	

	Salix spp.
	
	SASP
	
	X
	
	X
	X
	
	

	Scirpus americanus
	American bulrush
	SCAM
	X
	
	
	
	
	
	

	Scirpus cyperinus
	woolly sedge
	SCCY
	
	X
	
	
	X
	X
	

	Scirpus lacustris
	tule
	SCLA
	X
	X
	X
	X
	X(a)
	X
	

	Scirpus microcarpus
	small-fruited bulrush
	SCMI
	
	
	
	
	
	X
	

	Scirpus triqueter
	hybrid sedge
	SCTR
	
	
	
	
	X
	X
	X(a,b)

	Sium suave
	water parsnip
	SISU
	
	
	
	
	
	
	X

	Solanum dulcamara
	bittersweet nightshade
	SODU
	
	
	
	X
	
	X
	

	Sparganium emersum
	narrowleaf burreed
	SPEM
	
	X
	
	
	
	
	

	Veronica americana
	American brooklime
	VEAM
	X
	X(a)
	
	X(a,b)
	X
	X
	X

	Veronica anagallis-aquatica
	water veronica
	VEAN
	
	
	
	
	X
	X
	

	Veronica scutellata
	marsh speedwell
	VESC
	
	
	
	
	
	
	X

	Veronica spp.
	
	VESP
	
	
	
	
	
	
	X


(a)
Species that occurred in 25% or more of the quadrats sampled at each site.  

(b)
Species with greater than 25% cover in more than 10% of the quadrats sampled.
CMPSL = Campbell Slough, CNGHAM = Cunningham Slough, HOGR = Hogan Ranch, SAUV = Sauvie Cove, CTWD SM = Cottonwood Island – Small, CTWD = Cottonwood Island – Big, DIB = Dibblee Point

Table 1.
Plant Species Lists by Site, with Species Codes (orange shading denotes an invasive species)

Of note is that the range of mean elevation values is small (~2.5 ft). Understanding the elevation range for a set of species can provide information on likely plant community development as elevation changes or changes in mean water level. Among the common invasive species, only reed canary grass (P. arundinacea) was ubiquitous. Purple loosestrife (Lythrum salicaria) was found at two monitoring sites: Sauvie Cove and Dibblee Slough, and only at Dibblee was it widespread (in the reed canary grass zone). Yellow flag iris (Iris pseudacorus) was found at four of the seven sites and occurred in patches. This type of information can be important for restoration project planning and can also be useful in understanding the dynamics and factors controlling the colonization of nonnative plant species. Below you will find the link to the habitat monitoring report.

http://www.lcrep.org/pdfs/Habitat%20Monitoring%20Pilot%20Study%20and%20Remote%20Sensing%202005%20Final.pdf
6) ISRP COMMENT: Further details on the work of the Science Team and the Science Work group on this objective would be useful. Who are the personnel in the two groups and what are their qualifications?

RESPONSE: The Estuary Partnership Science Team consists of Scott McEwen, Matt Burlin, and Jill Leary. Scott McEwen serves the Director of Technical Programs for the Estuary Partnership.  Among is primary work is development and implementation of the Partnership’s Habitat Restoration and Conservation program and the long term monitoring of the lower river and estuary.  He works with the Estuary Partnership Science Work Group to provide technical expertise to the Estuary Partnership. Prior to join the Estuary Partnership in November 2003, Scott served as the Water Resource Program Director for the Tip of the Mitt Watershed Council for seven years. In that capacity he specialized in water quality monitoring of oligotrophic lakes and northern forested cold water streams.  His work also involved wetland delineations and functional assessments, watershed management, and geographic information systems.  As part of a groundwater protection program he spearheaded efforts in the Village of Pinckney, Village of Milford, City of Ann Arbor, and the Village of Barton Hills to model groundwater flow patterns, hydrologic conductivity, aquifer transmissivity, and groundwater recharge areas for their municipal wellhead protection programs and assisted local governments in creating contingency plans and groundwater threats inventories. His work with the Huron River Pollution Abatement program included water quality monitoring studies in three urban storm drains determining loadings from nonpoint source pollution.  Scott served as the first Executive Director of the Environmental Fund for Michigan.  During his tenure as Executive Director he raised operating revenue for twenty conservation organizations. Scott is a graduate of the University of Michigan’s School of Natural Resources and the Environment with an emphasis in Aquatic Ecology and Water Resource Policy and Management.

Matt Burlin is the Habitat Restoration Coordinator for the Estuary Partnership. His primary responsibility is to develop the Habitat Restoration Program, which will include mapping and creating a database of restoration projects throughout the estuary, and supporting the many partners involved in these projects. Matt previously worked with the City of Portland Bureau of Environmental Services in the Community Watershed Stewardship Program. In that time, he helped foster community-based restoration and stormwater projects and administer grants to local watershed councils and non-profit organizations. Additionally, he instructed a course at Portland State University designed to connect students with community members and watershed issues. Matt holds a B.S. in Environmental Resource Management from Virginia Tech, with a concentration on watershed management and forest ecology. He received his Master’s degree in Urban and Regional Planning from Portland State University, with an emphasis on environmental policy and sustainable development.

Jill Leary is the Monitoring Coordinator for the Estuary Partnership.  Jill is working with local, state, and federal agencies to coordinate and implement a regional aquatic ecosystem monitoring program.  Additionally, she is developing monitoring and evaluation plans to measure the success of restoration programs the Partnership sponsors.  Jill previously worked with The Nature Conservancy in Oregon as the volunteer coordinator and at the Tualatin Riverkeepers as the watershed watch coordinator. These positions gave her experience working with water quality and land use issues and knowledge of restoration effectiveness monitoring. Additionally, Jill worked as a field biologist for Metro conducting stream surveys and vegetative cover estimates in riparian areas. Jill holds a M.S. in Water Resources Management from the University of Wisconsin-Madison, with an emphasis on watershed science. Jill also received a B.A. in International Relations with a concentration in economics and Spanish from Lewis & Clark College.  

The role of the Science Work Group is to provide advice and support to the Estuary Partnership Board of Directors on scientific and technical issues related to the mission of the Partnership, which is to protect and enhance the lower Columbia River and estuarine ecosystem.  The Science Work Group provides a monthly forum for the exchange of scientific information about the lower river and estuary and for the development of collaborative approaches to implementing the Management Plan that are based on sound science. The members of the Science Work Group include: 

António M. Baptista,
Ph.D. Oregon Graduate Institute of Science and Technology
Edmundo Casillas, 
Ph.D. NOAA Fisheries
Carl Dugger 

WA Dept. of Fish & Wildlife
Bob Gilbert 

Fort James Corporation
Peter Huhtala

CDOG

Valerie Kelly

US Geological Survey

Cheryl Koshuta

Environmental Manager

Ian Sinks

Columbia Land Trust

Esther Lev 

Oregon Wetlands Conservancy

David Moryc 

American Rivers

Greg Pettit 

OR Dept. of Environmental Quality

Si Simenstad

University of Washington

Cathy Tortorici

NOAA Fisheries

Jeremy Buck 

US Fish and Wildlife Service

Chauncey Anderson 
US Geological Survey

Rick Mishaga 

Port of Portland

John Marshall 

US Fish and Wildlife Service

Paul Lumley 

Columbia River Intertribal Fish Commission

Jeff Weber

DLCD

Allan Whiting 

CREST

Tanya Haddad 

DLCD

Bruce Taylor

Oregon Wetlands Joint Venture

Ben Zelinski

Bonneville Power Administration

Carey Smith 

Pacific Coast Joint Venture

Donna Hale 

Washington Department of Fish and Wildlife

Blaine Ebberts

US Army Corps of Engineers

Willa Nehlsen

US Fish and Wildlife Service

7) ISRP COMMENT: How will the Restoration Prioritization Strategy be used in project selection, specifically in relation to Tasks 1a and b?

RESPONSE: The Restoration Prioritization Strategy is fundamentally a GIS-based analysis where stressor data is compiled from georeferenced sources, such as the locations of dikes, pile dikes, contaminated sediments, dredge material disposal locations, and tidegates; the compilation of these data is then linked to specific geographic sites where restoration may occur.  Data processing and calculations are done in Excel to derive priority scores, which are then re-linked to the geographic sites in the GIS. In this manner, all of the data and tools employed can be analyzed and queried in a geospatial context.  In addition to the stressor assessment, the Framework includes tools to incorporate information on hydrologic connectivity and existing function into the priority screening. Methods are also described for evaluating specific projects or proposals, using information on cost, expected functional change, site size, and predicted probability of success. This provides a tiered approach through which the Estuary Partnership screens for impacted areas, prioritizes areas based on desired ecological criteria, and evaluates proposed projects. 

The Restoration Prioritization Framework provides guidance on where restoration would be beneficial and feasible, and indicates through analysis of known stressors where successful restoration could occur. The Framework is designed to help sort out the best and most viable projects from the mix of potential restoration projects. As an example, one of the principal methods for restoring habitats in the lower Columbia is to breach levees in order to provide full tidal inundation to diked floodplain areas. Because hydrology is a key controlling factor, allowing natural habitat forming processes to affect the site is ranked high. The moderate scores for landscape features and self maintenance indicate that the landscape is moderately disturbed so that, although the site dike will be fully removed, the natural processes may inhibit the rate or trajectory of recovery or long-term maintenance of the site. Viable natural habitats adjacent to and directly connected to a potential restoration site can enhance the rate of development for the restored site as well as the probability of long-term viability. Screening can provide a mean score for all of the sites adjacent to a given site.  The historic land cover being digitized from T-sheets under project 200301000 can also be used to understand the historic template of vegetation cover type of a given site (although this datasets are only in a draft form).  Other stressor information can be included in query development, such as sediment quality adjacent to the site, to more fully inform decision making.  A narrative report on the development of the prioritization strategy can be viewed at: http://www.lcrep.org/pdfs/LCREP%20Restoration%20Prioritization%20Framework.pdf
8) ISRP COMMENT: The sponsors need to provide a better description of the Conceptual Model.

RESPONSE:  At the core of the model is the assumption that the structure (i.e., the primary habitats) is formed through the actions of physical and chemical processes termed controlling factors.  In turn, the habitats carry out ecological processes that result in ecological functions; i.e., structure and function are correlated.  Finally, the model assumes that factors that can affect the structure, processes, and functions of the ecosystem are acted upon primarily at the controlling factor level.  The model has been constructed around the framework provided by the relationships between these five components. The model is written in html format to enable the reader to follow such logical sequences by simply clicking on the hyperlinks of interest on the computer screen.  
The model was designed to perform as a management tool.  For example, the model organization provides a means to identify the major existing disturbances (e.g., dikes around former tidal wetlands), which aids in planning the specific actions required to restore these systems.  Data gaps in the model point to key research needs where information on linkages is weak or non-existent. Aspects of the system that show well developed and understood linkages would be most efficient and effective to include in a monitoring program can also be elucidated by examination of the relationships between components of the model that are relevant to particular projects, sites, or habitat types. 
Following the latest thinking (Simenstad et al. 2004), habitat types that make up ecosystem complexes were chosen.  A complex may include a variety of habitats such as deep channel, shallow subtidal slope, mud/sand flat, unvegetated sand (not used here), emergent marsh, and scrub-shrub forested wetland.  Submerged aquatic vegetation was added to the original list.  The complexes include not only the vegetated areas, but also the distributory channels and other features of natural habitats, and therefore represent natural landscape elements.  The basis for using this typology is that landscape elements are believed to represent the requisite set of features utilized by many animal species.  In addition, evolution of habitats proceeds as the development of complexes, disturbances are reflected in changes in the structure of ecosystem complexes, and restoration actions should focus on development of natural complexes through re-establishing the requisite set of controlling factors.   Because the ecosystem complexes proposed by Simenstad et al. are draft, these number and type of complexes may change.

A conceptual model is intended to show key linkages between elements of the ecosystem, and can eventually be used as the basis for one or more comprehensive numerical models of the ecosystem.  
The html format facilitates “navigation” throughout the model on a computer.  Using this format, the model can easily be incorporated into an Internet web site where it would be available for wide use.  Changes to information in the model can be updated easily simply by changing information contained in an Excel spreadsheet.  Updates to the spreadsheet are automatically transferred to all appropriate locations in the model.  The model is relatively easily updated as new understanding becomes available.  New links can easily be incorporated to expand the sources of information to model users. This makes the model “live” and amenable to improvements as new interpretations and data become available. 
This model brings together into one easily navigated electronic tool the information provided by existing models of subcomponents of the estuary as well as the state of the science knowledge of general estuarine controlling factors, stressors, structures, processes, and functions.  It provides a basis and structure in which knowledge about the Columbia estuary, as it becomes available, can be incorporated through updates to a spreadsheet in commonly used software.  For example, as new information is posted to the World Wide Web by organizations conducting research in the estuary, hyperlinks to this information can be added to the spreadsheet in order to keep the model up to date.  The model also has the potential to be further developed by additions such as: a) comprehensive literature lists concerning each aspect of the estuary, b) contact information for key researchers in various areas of the estuary, c) full maps of the historical and present conditions of the habitats; d) more links to monitoring information such as the U.S. Geological Survey water quality data; e) linkages to regional climate models and ocean circulation models; f) an adaptive management module; and, g) linkages to site maps where research, monitoring and restoration are presently being conducted, with meta data on these activities.  Once implemented, the model will allow updates, corrections, and additional linkages to information as it becomes available.  

This synthetic model has been designed for use by estuary managers on a personal computer, it also can easily be transferred to a website and thus made accessible by the public and staff with the numerous agencies and organizations currently working in the estuary.  As a key tool for adaptive management (Thom 2000), it can be updated as our knowledge of the estuary increases through fundamental and applied research and restoration actions. A more complete description of the conceptual model can be found on page 4.1 at: 

http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15102.pdf
9) ISRP COMMENT: For the effectiveness monitoring approach, what kinds of data and methodology will be used to make the past-present comparisons? How will on-the-ground M&E be integrated with the proposed present-past comparison approach?

RESPONSE: Restoration activities implemented to-date can be broadly categorized as either dealing with hydrological reconnection or vegetation management.  The cumulative effects of hydrologic reconnection, as outlined by Diefenderfer et al. (2005) include: total wetted area and hydroperiod; fluxes of such compounds as organic matter, nutrients, and anthropogenic chemicals; food web; channel allometry; and fish rearing and forage habitat mosaics.  The cumulative effects of vegetation management, encompassing invasive plant species removal and riparian or wetland revegetation, include: organic matter flux; food web; and fish habitat area.  Specific proposed metrics of these cumulative effects (Diefenderfer et al., 2005) include: (1) hydrology (water elevation); (2) water quality, specifically temperature, salinity, and dissolved oxygen; (3) landscape features, including tidal channel complexity, intertidal area, and vegetation communities; (4) bathymetry and topography; (5) vegetation changes; and (6) fish temporal presence, size/age structure, and species composition, ideally assessed across sites, habitat types, and time, and possibly including additional measures such as prey consumption, age assessment, genetic stock identification, parasite load, and mark-recovery data.  

In adopting an adaptive management strategy within the Estuary Partnership for restoration activities, one of the first steps will be to compile a compatible time-series database of physical and biological metrics from past and current restoration sites.  The data will then enable the evaluation of the effectiveness of existing activities as reflected in past and current restoration practices, and the revision of future activities.  If monitoring activities began today, revisions of current policies and practices within an adaptive management framework would occur perhaps decades from now (the time period necessary to collect sufficient data).  Rather, to accelerate the use of adaptive management of restoration in the LCR&E, we will retrieve and compile data collected as part of the Columbia River Estuary Data Development Program (spanning 1974 to 1985), and then analyze it in reference to data collected within the past 3 to 5 years to assess the effectiveness of restoration efforts within the differential time-period.

The Columbia River Estuary Data Development Program (CREDDP) coordinated the collection and analyses of ecological data in the Columbia River Estuary between 1974 and 1985 through a series of two Federal Initiatives totaling $11 million.  While there were numerous studies of selected physical and biological characteristics of the Columbia River Estuary up until this point, CREDDP represented the first integrated and process-oriented set of studies with an ecosystem perspective.  The Columbia River Estuary was divided into three geographic areas: (1) ocean-plume, (2) estuarine-mixing, and (3) tidal-fluvial). The estuarine-mixing and tidal-fluvial were further subdivided into six habitat types: (1) water column, (2) high marsh and swamp, (3) low marsh, (4) tidal flats, (5) demersal slope, and (6) channel bottom.  Finally, the estuary was subdivided temporally to represent the following three periods in the course of a year: (1) winter or fluctuating flow (November-March), (2) spring or high flow (April-June), and (3) summer-fall, or low flow (July-October).  The following data were collected, on a variable frequency basis, over the 11-year study period:

· Sedimentary geology.  Data includes sediment distribution, bedform distribution, and suspended sediment distribution on spatial and temporal scales that permit delineation of sedimentary environments and insight into the sedimentary processes that have shaped the estuary.  

· Circulation, density distribution, and neap-spring transitions.  Data includes the tidal-monthly variations in density and velocity fields spatially throughout the estuary.

· Energetics and sedimentary processes.  Data primarily encompasses the output of a model.

· Primary production, plant and detrital biomass, and particle transport.  Data includes phytoplankton flora and biomass, detrital particulate organic matter, benthic diatom assemblages, and emergent vascular plants.  

· Community structure, distribution, and standing stock of benthos, epibenthos, and plankton.  Data focuses on secondary producers, specifically benthic infaunal macroinvertebrates, epibenthic macro- and meiofauna, zooplankton, and larval fish. 

· Species composition, distribution, and invertebrate prey of fish assemblages.  Data focused on characterizing seasonality of abundance and species richness.

· Composition processes and food web structure.  Estuary consumers were sampled in 7 functional groups: (1) benthic infauna, (2) epibenthic zooplankton and motile macroinvertebrates, (3) pelagic zooplankton and larval fish, (4) fish, (5) avifauna, (6) terrestrial and aquatic mammals, and (7) marine mammals.  Secondary production was estimated from a consumer group and feeding category approach.  

· Historical changes.  Data focused on hydrology, sedimentology, and physical oceanography.  

Note that much of the data collected in the CREDDP study are identical to the metrics proposed by Diefenderfer et al. (2005) to evaluate the cumulative effects of restoration activities in the LCR&E.  Hence, compilation and subsequent comparison of this data with data collected more recently should provide a measure of the effectiveness of restoration policies and practices within the spanning differential time-period.   Information collected as part of the M&E efforts will be incorporated into the digitized CREDDP maps as point features in the ESRI Personal Geodatabase (PGDB).  A relational database management system structure (RDBMS) will allow spatiotemporal analyses within the GIS and drive geostatistical applications
Specifically, we will obtain geospatial information from two projects currently funded by USACE on the Columbia River estuary’s topography and habitat types, including estuarine, aquatic, and terrestrial. Project 200301000 is currently digitizing historic habitat and bathymetric maps of the published in the late 1800s (nominal scale 1:10,000). These historical surveys provide the template for our habitat analyses by allowing an integrated evaluation of spatiotemporal change in the geographic distribution and condition, both qualitative and quantitative, of estuarine and floodplain habitats available to juvenile salmon. The remaining CREDDP maps will be digitally scanned as part of this study using a high resolution, wide format scanner (i.e., HP Designjet 4200). Archival quality images will be stored and distributed as standalone images, georegistered using published USGS basemaps as reference, and warped via affine transformation (RMSE < 1.0m). ArcGIS9.x extension – ArcScan (ESRI 2003) – will enable raster to vector conversion and subsequent creation of attributed polylines and polygons in the ESRI Personal Geodatabase (PGDB) format. The workflow process for raster to vector conversion includes: scanning, georegistration (0(05’ ticks), batch vectorization, attribution, QA/QC, and publication. This vectorization effort will focus on the linear and polygonal habitat features delineated in the CREDDP maps. These historical spatial data would then be available for comparative analyses.  

In concert with digitization of the CREDDP maps, we propose to create site-specific CREDDP spatial data, in the form of point features in the PGDB. These points will represent the various monitoring stations published in the CREDDP maps, but whose initial survey data are not included in the map publication. A relational database management system structure (RDBMS) will allow spatiotemporal analyses within the GIS and drive geostatistical applications. These point locations will also serve as important QA/QC references, wherein observational data can be compared to the derived map data. GIS data can then also be distributed in a variety of media to allow for greater project integration and stakeholder participation in adaptive management.

10) ISRP COMMENT: Reviewers would appreciate further explanation of how the FRAGSTATS model would be used for planning/prioritization of estuarine fish habitat restoration. It would be helpful if the proponents explained how the model would work with juvenile salmon. The fish exploit and move between food patches and habitats at various time and spatial scales. Are there sufficient data on movement to calibrate the model?

RESPONSE:  The ability to quantify landscape structure in the Columbia River estuary is prerequisite to the study of landscape function and change. FRAGSTATS is currently being employed with classified Landsat data (generated under project 200201200) and other data as part of project 200300700.  FRAGSTATS is a freeware GIS software program that quantifies established landscape ecology metrics at the landscape, patch, and cover class levels.  Project 200300700 has generated draft landscape metrics for the eight reaches defined within the Lower Columbia River Ecosystem Classification, and will complete additional metrics in 2006.  There are no plans to apply FRAGSTATS in project 200300700 after 2006.  However, project 200300700 will continue to incorporate FRAGSTATS results from the previous years and outside projects to inform the habitat selection process for monitoring and to understand how the landscape has changed for restoration and planning.  FRAGSTATS is anticipated to be used with historical landcover (U.S.A.C.E. funded project) and bathymetric data (BPA project 200301000).  The comparison of the historical and contemporary datasets and metrics will better describe how landscape patterns of the Columbia River estuary have changed over time.  For instance, the loss of particular salmon habitats may have resulted in fragmentation of the landscape and loss of connectivity of their habitats.  FRAGSTATS can provide strong analytical metrics of salmon habitat from which landscape and patch level connectivity metrics can be generated.  Measuring juvenile salmon movement among habitats poses a particularly difficult task because the off-channel habitats we are assessing are typically used by juvenile salmon too small to track with technological devices.  Thus, we recognize that insufficient data exists to comprehensively calibrate metrics of salmon habitat across time and among different life histories for the entire estuary from Bonneville to the river mouth.  However, research from projects such as BPA project 200301000 are identifying some of the habitats subyearling salmon use at the patch and cover class level.  Thus, we can incorporate these findings and generate metrics for patch and cover classes generally used by juvenile salmon and describe their connectivity for the entire estuary and how this has changed.  The metrics generated from FRAGSTATS do not directly relate to the bioenergetic model (Task 5d).

11) ISRP COMMENT: Further information would be helpful on the rationale for using vegetation communities and their ecological requirements as the primary metrics to assessment “success” of habitat restoration for F&W in the estuary and lower river. Can these metrics been linked with focal species?

RESPONSE: Yes. The restoration of estuarine habitat to support juvenile salmonids in the Columbia River was called for in the NOAA 2000 Biological Opinion on the FCRPS.  The aquatic habitats that have been lost in the estuary are primarily forested wetlands, marshes, and tidal channels.  The restoration of such habitats is typically monitored using metrics of plant community development (e.g. Thom et al. 1997); channel network development has also been assessed (Coats 1995; Hood In press).  The survival through the estuary of juvenile salmonids in the Columbia River has been linked to salmon population growth in a modeling study by Kareiva (2000).  Studies in the Columbia River (Bottom et al. 2005) and other West Coast estuaries (the Salmon and Chehalis) are documenting salmon foraging habitats and the production of salmonid prey within the plant communities and associated channel networks. Project 200300700 will document genetics and habitat use information for juvenile salmon in CRE swamps and marshes.  The USACE cumulative effects study and monitoring associated with individual restoration projects is documenting juvenile salmonid presence and habitat use during post-restoration trajectories of potential swamp and marsh sites.

12) ISRP COMMENT: Further specifics are required on how the proponents will identify the “32 sites, 4 in each of the 8 reaches of the estuary characterized in recent university research” proposed as reference sites. If this is a reference to Project 200300700, elaboration on the degree of collaboration between the projects would be appreciated

RESPONSE:  The estuarine classification system developed in 200300700 will provide the basis for stratification in the Project 200301100 study design.  As part of the classification, the estuary is separated into eight reaches based on hydrologic and geomorphologic features.  Within each of these reaches a minimum of four sites would be chosen that would represent unique habitat types.  For example, one site might be located on a main stem island, one on a tributary delta, one on a slough, and one on a main stem side channel.  Since only two reaches are located in the salinity gradient (as opposed to six in the tidal freshwater portion), additional sites might be necessary to adequately represent the habitat types in this portion of the estuary.

The study designs of the two projects have different purposes (status and trends monitoring versus action effectiveness monitoring) and are therefore unique.  However, some of the sites might be shared between both projects because Project 200300700 may monitor both disturbed and relatively undisturbed sites.  The latter sites would be shared with Project 200301100, which is focused on characterizing target conditions of specific metrics at the most pristine local sites for comparison with nearby restoration sites.  At the undisturbed sites some of the same parameters and characteristics will be assessed, such as vegetation, elevation, and water level.  In both projects every effort will be made to ensure data collection is coordinated and collected in the most efficient manner whenever there is overlap in the two project objectives.  Data collection will not be redundant and data will be shared freely between the projects.  This kind of coordination and data sharing may make it feasible to assess more than 32 sites in the estuary.

13) ISRP COMMENT: If the EMAP methodology proposed in 200300700 does not withstand peer review do the proponents have an alternate method?
RESPONSE: A variety of spatial surveys akin to the general EMAP approach has been applied in many different situations and in at least two watersheds are being monitored with the Columbia basin using GRTS rotated panel design. We believe that the EMAP approach will stand up to peer review but the alternative to the EMAP approach would be a non-probabilistic systematic approach. 

14) ISRP COMMENT: Will the proposed project monitoring approach substitute for on-the-ground M&E? 

RESPONSE: No. Reference sites monitored under 200301100 Objective 3 will serve as environmental controls and represent target conditions for similar restoration sites.  Thus they will not substitute for monitoring at restoration project sites, but will in some cases provide suitable "pairs" for tests with similar restoration projects as well as providing as a network a description of the ranges of possible outcomes for restoration projects in each reach.  Projects funded under Objective 1 are expected to be monitored by a standard monitoring protocol such as those developed by the USACE cumulative effects project Monitoring Protocols for Salmon Habitat Restoration Projects in the Lower Columbia River and Estuary”.

15) ISRP COMMENT: Are the proponents convinced the reference sites have not been disrupted in the past? 

RESPONSE: No. The Columbia River estuary is a managed system disturbed throughout by changes to the hydrograph and a legion of anthropogenic effects.  Society's need for the Federal Columbia River Power System precludes the possibility of enacting goals such as restoration of the estuary to "pre-settlement conditions."  Therefore, the network of reference sites is not meant to represent pristine conditions, but rather to characterize the best conditions that may be potentially achieved by restoration projects given constraints to this regulated river system. The network would represent appropriate, achievable target conditions for comparison to restoration projects in the lower Columbia River estuary.
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APPENDIX B.

Preliminary Summary of Grays River Tidal Reconnection Effectiveness Monitoring – Johnson Farm Project
Prepared By:

Columbia River Estuary Study Taskforce (CREST)
June 20, 2006
How Sampling Was Completed
CREST and Columbia Land Trust (CLT) set up a fyke net (trap net) site on one of the tidal channels at Johnson property in early March 2005.  During 2005 and 2006, sampling has been taking place twice a month from February-September and once a month during October and November.   The net is set up at high tide and fished during the entire outgoing ebb, usually for 5 or 6 hours.  The net is checked every twenty minutes for fish.  Fish are collected, identified to species, enumerated, and the first 30 of every species are measured for length.         

Trends in Salmon Abundance
Trap Netting - Numbers of Chinook peaked during late March in 2005 and low numbers of Chinook were caught from April into early August.  Numbers of Chinook peaked during late April in 2006 and have steady declined through June.  Overall, lower numbers of Chinook were caught during 2006 than in 2005.  
Numbers of coho reached its peak in early May of 2005 and steadily declined from June to August.  Numbers of coho reached is peak in early May of 2006 as well, and numbers have significantly decreased through June.  Overall, there has been a notable increase in the number of coho utilizing the Johnson property from 2005 to 2006.  Numbers of chum peaked in the middle of April in 2005 and no other chum were caught thereafter.  In 2006, numbers of chum showed two peaks in early March and early April.  Again, chum were absent from catches starting in early May.     
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Seining - In 2005, Chinook numbers peaked in late April and steadily declined through July.  In 2006, Chinook numbers peaked in early April and lower numbers have been caught through June.  Very few coho were caught (3) during 2005 sampling.  These fish were caught in late April.  In 2006, coho started showing up in mid-March, peaked in mid-May, and catches have decreased through June.  Very large numbers of chum were caught in early March of 2005, coinciding with the release of hatchery chum from the Grays River Hatchery.  Very few numbers were caught thereafter.  Numbers of chum gradually increased during February and March of 2006 and peaked in early April, again coinciding with the release of hatchery chum.  Catches of chum slowly decreased through April and were absent from catches starting in early May.
Comparison between trapping and seining – Although very few coho were caught during seining in 2005, noteworthy numbers of coho were caught during trapping events at the Johnson property.  Fewer numbers of Chinook were captured during trapping than seining in 2005.  Excluding the anomalous event in 2005, comparable numbers of chum were caught during seining and trapping during 2005.  Comparable numbers of Chinook were caught during trapping and seining events in 2006.  Numbers of coho caught during trapping events of 2006 were significantly larger than seining events.  Fewer numbers of chum were captured during trapping than seining in 2006.   
Trends in Salmon Length
In general, mean length of all salmonids increased over time.  Also, mean lengths for all species of salmonids were larger during trapping than seining for both 2005 and 2006.  Mean lengths for Chinook were generally larger in 2005 than in 2006 for both trapping and seining.  In 2006, much larger Grays River Hatchery coho were caught in early May; however mean lengths of all other coho captured during trapping were generally larger in 2005 than in 2006.  Comparisons of chum cannot be accurately made due to low sampling numbers in 2005.        
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Invertebrate Collection
Fall out traps (27 quart plastic bins) were placed at five stations along the tidal channel at the Johnson property in order to trap terrestrial insects.  Traps are placed and sampled on the same schedule as trap netting.  A small amount of water is placed in the traps along with a dollop of soap.  These traps are retrieved and sampled after 2-4 days.  Benthic cores (10 cm x 5 cm pvc pipe) are taken near each fall out trap with the purpose of capturing benthic invertebrates. 

Stomach contents are taken from up to 10 of each species of salmonid per sampling event.  Stomach contents are retrieved by non-lethal gastric lavage.  A specialized tip was made to attach to a garden sprayer.  The modified sprayer is then used to squirt water into the juvenile salmonid and its stomach contents are forced out onto a sieve and sprayed into a sample jar.

Once analyzed, stomach contents from the salmonids can then be compared to the fall out traps and benthic cores to get an idea of what type of food source they are targeting.  

By sampling food sources and stomach contents over time, CREST and CLT can obtain a clearer picture of the benefits the restoration may be having upon juvenile salmonid life history.  It is obvious that salmonids are utilizing insects at the property as a food source, as many of the stomach contents are undigested and some of the insects are still alive.         

Other Species 
While salmonids are the target species of concern while sampling, there are many other species that are caught.  The Three Spine Stickleback is the most common species caught while seining and trapping.  Other species include; Banded Killifish, Peamouth Chub, Pike Minnow, Suckers, Carp, and various species of Sculpin.  Although Stickleback and Killifish are caught during the entire year, many of these species start showing up in larger numbers during the warmer summer months.  

Observations
Estuarine and riparian wetland habitats are known to be vital to salmon production and survival.  Reconnecting the Johnson property to the mainstem of the Grays River has proven to provide rearing grounds, and refuge for juvenile salmon that was not available to them within the entire lower Grays River.  Regaining lost habitat could also help restore and diversify juvenile salmonid life histories that have been narrowed due to the homogeneous nature of the lower Grays River habitats.  Some life histories are more successful than others, and increasing the variability in salmonid life histories increases the chance of one of these life history options of higher survival.  In other words, the more diversity in life history strategies, the more options salmonids would have in adapting to year-to-year environmental changes.  Besides providing habitat for fish, the Johnson property has proven to be an area of diverse wildlife.  Over the past two years we have observed; deer, muskrats, river otter, eagles, blue herons, a multitude of animal tracks, and a highly diverse bird community.  

The morphological changes of the channel itself have been dramatic.  The channel continues to cut deeper into the substrate creating a more natural tidal channel while smaller side channels have developed over time that feed into the main channel.  The breach has also widened trying to find its natural opening.  Large woody debris has been actively entering the property and lodging itself throughout the channel creating more diverse habitat.  
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Vegetation-Elevation model.  Green circles show the mean elevation observed, error bars represent the minimum and maximum elevations observed. Species are arranged in order of lowest depth at which they were recorded. Species codes are shown in Table 1. 
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