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Title:
Aerial Photography and Digital Mapping of the Floodplain of the Willamette Valley


Section 3. Project description

a.
Abstract

The Willamette Basin is the most dynamic watershed in Oregon in terms of the interrelationship of social, economic and environmental factors affecting threatened and endangered species recovery.  The availability of a current, detailed digital elevation model (DEM) and land-use data is critical to all biological and environmental recovery and protection plans for threatened salmonid species. 

This proposal is to conduct low-altitude photogrammetry and high-level color-infrared aerial photography of the mainstem of the Willamette River and its floodplain.  The low-altitude photography would be done using airborne GPS and sufficient ground control to produce detailed DEM with two-foot vertical resolution.  High-altitude color-infrared photography would be used to identify current land-use/land-coverage conditions as well as to implement and assess restoration efforts.  This would serve as the baseline for documenting future changes in land-use patterns as flights are conducted on a continuing five-year basis.  The two-foot contour digital mapping information will provide necessary data for a multitude of ongoing projects and programs, including the development of total maximum daily loads under the federal Clean Water Act and water quality management plans under the Oregon Senate  Bill 1010 program.  The products of this proposal will also provide base data for hydraulic modeling and design specifications in sufficient detail for restoration projects and will increase the effectiveness and efficiency of money spent on numerous other projects.

The photography and DEM data showing current physical conditions are critical to making correct biological decisions for recovery plans, including the identification of priority lands for restoration or protection and future changes in land-use practices.  Under this proposal, private contractors would accomplish the photogrammetry and digital mapping and the high level color-infrared photography.  The Department of Geology and Mineral Industries (DOGAMI) would provide contract administration and coordination of work with government agencies, watershed councils and all other stakeholders.

b.
Justification as high priority

1. This proposal will benefit all of the threatened and endangered species within the Willamette River corridor.  This benefit is multiplied because the data generated by this proposal will allow many existing projects to move forward and will also provide a base on which to build new studies and develop better recovery strategies.  In short, this proposal will generate data critical to a number of vastly different recovery efforts. 


There is a need to establish standards and platforms from which to build models and develop programs for the recovery of species.  Currently no such platform exists for this culturally and environmentally complex section of the Willamette River located between the McKenzie confluence and Newberg Pool, or for any other waterway within the state. In order to complete the analysis of various recovery plans and provide the basis for new programs, there is a critical need for up-to-date photogrammetry and detailed digital elevation models of the Willamette Basin.  Information of this type is generally not available outside of a few select areas and it is expensive to acquire, especially for small studies or projects targeting areas of limited extent.  The availability of this data would not only create a foundation from which to build on, but would allow many under-funded or limited proposals to move forward.  This kind of information is critical for current planning efforts by a number of agencies, including the development of the agriculture water quality management plans (Senate Bill 1010) and total maximum daily loads (TMDL) for 303(d) listed streams.  In addition, the benefits would be available for watershed council projects, county and city land-use planners, private landowners developing land-use practices, the engineering of structures and passages within the floodway, detailed analysis of hydraulic modeling and many others.


This proposal would provide current high-altitude aerial color-infrared photography at a scale of 1:24,000 and low-altitude aerial photography (LIDAR and GEOSAR techniques will be considered as well) capable of generating digital elevation models with two-foot vertical resolution.  This baseline photography (LIDAR or GEOSAR) and mapping is fundamental to sound decision making on restoration projects.  In addition, it will provide accurate baseline data for identifying current land uses and provide the ability to document future changes to land-use conversions. 


A partial listing of the benefits of this proposal include:

· Advancements in the areas of habitat mapping and inventory;

· Support for basin-wide scientific investigations of how to restore the floodplain through the use of detailed elevation modeling;

· Support for the Willamette Basin total maximum daily load (TMDL) process;

· Support for the effective implementation of the Agricultural Water Quality Management Plan process (Oregon Senate Bill 1010); 

· Support Storm Water plan designs for compliance with the Clean Water Act;

· Support the Division of State Land Fill / Removal  applications, project planning and evaluation;

· Support design efforts for engineered plans to avoid stranding of migratory fish in floodplain gravel ponds;

· Assist in the construction of new hydraulic models calibrated to current conditions resulting in improved accuracy over the outdated Federal Emergency Management Agency Models used by the counties;

· Provide accurate baseline DEM and land-use data essential for floodplain restoration projects;

· Assist in evaluating water quality benefits of low-water connection and access between floodplain gravel ponds and the Willamette River;

· Monitor land-use changes that could pose risk to endangered species;

· Provide visual water quality monitoring of point source discharges; and

· Explore the effects of changes in flood footprints under potential changes to federal reservoir management.

Numerous groups and agencies have identified the Willamette Basin as a high priority area for a focused effort to initiate recovery activities for the ecosystem in general and the aquatic endangered and threatened species in particular.  Several respected state sponsored groups have noted that there is a need for a program that initiates both data collection and the management of new and existing data for this region of the state.  This proposal is designed to begin to meet those stated needs and to continue to build on this initial effort into the future. 

The Oregon State of the Environment Report 2000 (SOER) submitted to Governor Kitzhaber and the Initial Recommendations of the Willamette Restoration Initiative (May 2000) both emphasize the need to “inventory and map” the Willamette Basin.  Drs. David Hulse and Stan Gregory, both Principal Investigators of the Pacific Northwest Ecosystem Research Consortium and members of the SOER Science Panel, state that “… there is no single environmental data set more needed for the Willamette Valley than a DEM of sub-meter resolution.”  (See attached letter of support.)  In addition, the above-referenced publications stress that resolving many of the problems facing species recovery will require “improvements in the state’s existing environmental data management system” as well as the collection and distribution of mapping and inventory data.  This proposal directly addresses these stated needs for baseline data, detailed digital elevation modeling, land-use/land-coverage data, and the management of that data.

With a shrinking pool of financial resources available for projects and studies directed at species recovery, the overall benefits of a project can be amplified if that project provides critical information to a variety of ongoing and proposed programs.  The benefits of this proposal are multiplied by the large number of groups and agencies that would find the data critical to the advancement of their various programs.

This proposal is viewed as the pilot program for future efforts to expand DEM coverage and sets-up the format for scheduling five-year repetitive photo coverage to track changes in land use and advances in the health of the ecosystem in the basin.  This effort will not only provide critical data to users but also serve as a blueprint for future efforts to map additional basins within Oregon.

a. The project would be initiated in September 2001 and upon completion in September 2002, it would place critical data in the hands of all groups and/or individuals working on the recovery of listed species.  In addition, it will provide a model or blueprint for developing data in other key drainage systems statewide.  This is a data collection effort that is fundamental to sound decision making for restoration projects, planning efforts and regulatory assessment for listed species habitat on the 100-year floodplain.  Without current photos and detailed DEM data, decision making is less certain and in some cases may lead to under-designed structures and/or faulty conclusions, which could result in placing listed species at heightened risk.  With this information, all local, state and federal agencies, watershed councils, environmental organizations, conservation groups, universities, industry, and individual land owners will have current data that improves the accuracy of any effort aimed at recovery or habitat enhancement efforts and/or land conservation plans within this critical stretch of the river.

b. Many local, state and federal programs aimed at restoring habitat are currently underway within the region of the proposed project.  Whether these programs are in direct response to the Oregon Plan for Salmon and Watersheds, directed at other listed species, or involve recovery tools and programs under the guidance of various agencies with specific authority to protect habitat, they all rely on aerial photography and digital maps for critical depiction of the existing condition.  The current availability of photos and mapping are inadequate to fulfill the needs of the users forcing them into a “make do” situation.  Through the use of the digital elevation modeling and the inventory of land-use/land-coverage generated by this proposal, it will be possible to complete much of the needed modeling for this portion of the river system.  Without this data, many of the studies will not be able to progress or will move forward on only a best-guess basis.  There is a critical need for the DEM data as noted in the attachment from Hulse and Gregory.  This data will


provide the ability to look at the modeling for various cause-and-effect type scenarios.  This DEM data set, with the addition of the river channel bottom elevation data, enables the construction of a wide variety of hydrologic and hydraulic models.  Among other things, these models can be run to predict and evaluate:

· Interactions between the river and floodplain as water surface elevations change;

· Impacts of existing or proposed structures in or near the channel;

· Impacts of other floodplain features such as the construction of ingress/egress channels for fish to access floodplain gravel ponds;

· Channel and floodplain stability and its affects on the input of large woody debris; and

· Modeling of potential changes to reservoir management. 

This proposal will improve the effectiveness and efficiency of money spent on restoration projects in the basin through the wide appeal and demand.

2. No special permits or authorizations are necessary for the completion of this proposed program.  There will be a need to gather information at the beginning of the project to determine what coverage exists and is available to incorporate into the final product.  There will be a need to hire a contractor capable of completing the work in the time periods required and delivering the desired products. Various techniques exist for gathering the DEM data.  These techniques will need to be reviewed and a cost-benefit analysis done to determine the best tools for the job.  In addition, there will be an effort to gather all related existing digital data and make it available in formatting compatible with the digital topography.  The project would begin in October of 2001 with all of the flying to be completed by July 2002. 

c.
Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

The DEM and land-use data generated by this proposal provide fundamental information for habitat restoration and for monitoring of change of the system. This proposal would provide critical baseline data to numerous efforts occurring along this reach of the Willamette River.  Specifically, the information from the photography and DEM data are needed baseline tools for the following:

· Total maximum daily load plans (TMDL) underway in the Department of Environmental Quality; 

· Fill and removal permitting administered by the Division of State Lands; 

· Design and construction of ingress/egress channels for pre-existing floodplain gravel ponds to mitigate stranding of migratory fish;

· Design and construction of storm water management plans;

· Implementation of the agricultural water quality management plan process (Senate Bill 1010) administered by the Oregon Department of Agriculture; 

· Base data for the Army Core of Engineers (ACOE) hydro-geomorphic  assessment of the river system;

· Investigations of the Willamette conducted by the Pacific NW Ecosystem Research Consortium; and

· Refinement or evaluation of high-quality habitat mapping and potential extension of habitat mapping from core areas through increased accuracy of terrain models.

Both the Oregon State of the Environment Report 2000 and the Initial Recommendations from the Willamette Restoration Initiative point out the need for additional baseline data and the management of that data.  This proposal is the first step in that process and targets an area that needs to be the focus of any recovery efforts.  These efforts currently make use of data that is out-of-date; in other situations, the individual programs must pay the costs for site-specific data.  In many instances programs are put on hold pending the acquisition of the data thus stalling recovery efforts.  The last continuous flight of this reach of the mainstem was in 1998 by the ACOE.  While this data is helpful from a cultural point of view, it is not of sufficient detail to produce the type of digital elevation data necessary to construct the needed accuracy for the mapping tools.

The DEM and land-use information is essential to many of the restoration projects that will be funded by:  Oregon Watershed Enhancement Board; federal, state, and county regulatory agencies; conservation groups; the Department of Geology and Mineral Industry; and any group involved in feasibility studies or restoration projects within the floodplain.  This proposal will improve the effectiveness and efficiency of money spent on restoration projects in the basin. In addition, the data is critical to hydrologic and hydraulic models developed and used to assess floodplain characteristics.  These models cannot provide the necessary level of accuracy without more detailed and current elevation data.  Current models are run using historic elevation data sets.  These older models can be re-calibrated resulting in improved accuracy over the FEMA models.  Most FEMA models, which are used by the counties as the regulatory model for floodplain development, are based on data collected several decades ago.  Accurate baseline data is essential for successful floodplain restoration projects.  As an example, the utility of two-foot contour data for protection of endangered species, river hydrographs and detailed elevation models can be used to assess the stranding of migratory fish and/or fish ingress and egress between the river and natural or man-made floodplain depressions throughout the year.  The importance of accurate elevation data cannot be overstated in terms of the value in determining fish passage for frequently flooded areas.  Typically, old photography exists but because of age and level of detail they are limited in usefulness.  State, federal, natural resource, and other agencies have been contacted for input into this proposal and all voiced strong endorsements for the need and usefulness of this data.

In conjunction with flights to acquire the data necessary to develop the detailed digital elevation data, high-altitude color-infrared photography is proposed which would provide users the ability to update current allocation to specific land uses and, when repeated, would allow accurate documentation of land-use conversion.  This photography will assist in the documentation of not only the current land uses, but the cultural conditions, types and health of vegetation and irrigation practices as well as other pertinent information.

Documentation of land uses and the ability to track future conversions is fundamental to sound management of the floodplain, particularly the riparian interface and listed species habitat.  The recent State of the Environment Report presented to the Governor recommended that aerial photography be conducted on a continuing basis every five years in order to chart the land-use practices and development within the state.  This proposal would serve as the initiation of that proposal for the area in Oregon with the greatest pressure and demands on land use and consequently the greatest pressure on the recovery plans for the various endangered and threatened species.

This digital data could reduce project evaluation costs for any privately or publicly funded restoration project or feasibility study by providing readily available accurate elevation data suitable for running hydraulic models.  These models can predict flood frequency, flood elevations, flood discharge and velocities.  FEMA flood insurance studies and the hydraulic models produced from these studies are based mostly on data collected in the 1970s and 80s.  New, more relevant data can improve the success potential of all Willamette Basin projects.

d.
Relationships to other projects
There are a number of sporadic aerial photography efforts taking place every year by local, state and federal agencies.  Some are regulatory efforts and some are for scientific information purposes.  These efforts are generally done in isolation without the benefit of broad distribution or even a general knowledge of their existence.  With a widely coordinated effort that includes input from stakeholders, the flight path and products can be tailored for the broadest possible use and value.  This proposal has already received a strong endorsement from both Stan Gregory and David Hulse who are actively engaged in environmental and ecological research within the Willamette Basin.  These individuals are on the State of the Environment Report scientific panel and view this project as one of the most needed and highest priority projects.

The benefits of this data collection and information generation effort span a wide spectrum of disciplines and advance the work of a multitude of organizations.  These include, in part:

· All feasibility studies and restoration projects;

· Essential Habitat mapping; 

· Baseline data to improve the relevancy and accuracy of hydrologic and hydraulic models commonly used to assess floodplain characteristics; 

· Supplement FEMA models used by the counties as the regulatory model for floodplain developments; 

· Baseline data essential for successful floodplain restoration projects; 

· Assessment and feasibility of connecting off-channel ponds to provide fish habitat for juvenile migratory fish; 

· Adequacy of fish passage for frequently flooded areas on the floodplain. Improved ability to identify blockages to fish passage;

· Enhancement projects involving opening a blocked side channel or slough to the river for fish access; 

· Assessment and feasibility of connecting off-channel ponds to provide fish habitat for juvenile migratory fish;

· Tools for the total maximum daily load plans (TMDL) underway in the Department of Environmental Quality; 

· Fill and removal permitting administered by the Division of State Lands;

· Senate Bill 1010 plans administered by the Oregon Department of Agriculture; 

· Critical base data for the Army Corps of Engineers hydro-geomorphic modeling of the river system;

· Exploring the effects of changes in flood footprints under potential changes to federal reservoir management; and

· Helping to evaluate the benefits of lowering water temperatures through the connection and access to gravel deposits and groundwater zones adjacent to the river.

e.
Proposal objectives, tasks and methods
Objectives:  Provide, for the first time, detailed DEM data at two-foot vertical resolution for the mainstem of the Willamette River and the 100-year floodplain.  A final product will be made available either through the Internet or by CD or DVD, and will contain the digital data and base maps with contouring at 2- to 5-foot intervals.  New high-altitude color-infrared aerial photography and orthophotos will also be produced to document current land uses and restoration progress.  

Flight path and data collection will try to optimize the use of existing high-quality data.  In addition, efforts will be made to identify, collect and format existing land-use and technical data.

The detailed DEM data is critical to the advancement of many of the ongoing studies within the Willamette Valley and will be an important and necessary tool for the implementation of the Senate Bill 1010 and the TMDL plans. 

Tasks and Methods:  Initially there will be a need to investigate the various methods for collecting accurate DEM data (photogrammetry, LIDAR, GEOSAR) and conduct a cost/benefit analysis on the various techniques.  Once the best collection method has been selected, there will be a need to communicate with all of the agencies and groups that have a need for the data and determine the best and most usable final format for the material.  This will be done in conjunction with gathering information to determine the highest priority areas to fly and the final two-foot contouring that can be obtained within the budget.

The optimum distribution method is not yet finalized.  A number of potential options exist and will be subjected to a cost/benefit analysis prior to a final decision.  Both cost and potential partnerships will be factored into this review with Internet, DVD and CD distribution to be considered.

During the time prior to the flying of the coverage area, all available digital data that exists in the public domain and that is useful to this project will be identified, catalogued and, if practical, reformatted for compatibility. 

Once the optimum method for data generation is determined, bids will be solicited and ground preparation work will be completed.  Ground preparations will include limited surveying of controls to ensure a high resolution of the final DEM product.  Flying is proposed for June of 2002 with final product delivery scheduled for October 2002. 

f.
Facilities and equipment
The proposal requires no new or additional facilities.  Work will be administered by DOGAMI staff and all work can be done out of the Albany and Portland offices.  There will be a need for a minimal amount of additional equipment that would consist of two additional computers, a digitizing table and software.

g.
References

See attached letter from Stan Gregory and David Hulse.

Section 4. Key personnel

Project Manager:  Gary Lynch

Principle investigator:  Gary Lynch is the DOGAMI representative on the Oregon Plan Core Team and Implementation Team and therefore is in an excellent position to update agencies and others on the availability of this data and to coordinate this with other ongoing or proposed programs.

Qualified private contractors will accomplish the majority of the work, including the aerial photography and mapping.  In addition, two limited duration employees would be hired by DOGAMI for a one-year period for contract administration, interagency coordination of existing and future efforts, and posting the information to the various places for public consumption.
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