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a. Abstract 
Shoreline landforms that provide valuable wildlife habitat in Pend Oreille Lake and along the Pend Oreille River were rendered vulnerable to accelerated erosion due to operation of Albeni Falls Dam.  Considerable land area loss has occurred, and is ongoing.  Project –wide annual loss of 30 acres was estimated, while annual land area loss in the Clark Fork Delta alone was estimated at eight to twelve acres.  During surveys conducted for cultural resources investigations, Sandberg (Idaho Panhandle National Forests Archeologist, personal communication) noted apparent erosion on an Island at the mouth of Priest River of 11 feet at the base of the shoreline, and eight feet at the top of the shoreline slope during 1999 alone. These land area losses are associated with erosion that is accelerated by operation of Albeni Falls Dam.

This proposal would result in a report that builds upon existing estimates of annual land area loss and erosion control by detailing biologically sound, site specific alternatives designed to arrest erosion. Methods for protecting remaining land area from erosion would be complimented by determining the feasibility, cost, and most biologically effective means to restore lost land area in historic locations.  Potential land-area restoration methods studied would include structures designed to capture alluvium at existing sediment transport rates, and reconstruction of pre-existing landforms such as islands.

The outcome of this proposal would be a written report that could be used to implement future erosion control and land area restoration in Pend Oreille Lake and River using BPA and partnership funding. 

b. Technical and/or scientific background
Current loss of land area due to erosion is accelerated by operation of Albeni Falls Dam.  Dam operations removed protective riparian and wetland vegetation, and exposed denuded shoreline to artificial conditions that accelerate the erosion rate.

Prior to regulated water levels, spring and early summer Pend Oreille Lake elevations reflected tributary flows carrying run-off from a watershed over 22,000 square miles in area.  Pre-dam Lake elevations typically rose sharply in spring, peaked in June, and then rapidly receded from seasonally flooded shoreline areas. These areas were especially productive for wildlife due to the assemblage of plant communities that graded from upland, to riparian trees and shrubs, wet meadow, emergent marsh, and finally to submerged macrophytes.  Islands and complex landforms at stream and river mouths were relatively stable due to heavy vegetation growth that stabilized soils, and protected them from wave action.

Following construction of Albeni Falls Dam in 1952, high lake level was maintained through the growing season rather than naturally receding through summer.  High, regulated lake levels through the growing season deeply inundated areas that were formerly seasonally flooded.  Further, regulated lake drawdown in September exposed mudflats to freezing and desiccation.  Deep, growing season inundation, followed by September drawdown, simplified vegetative communities, and removed protective riparian and wetland vegetation (Martin et. al. 1988).  Currently, there is a stark contrast from poorly vegetated mudflats exposed during winter, to shoreline dominated by reed canarygrass.

Reduced occurrence of protective and stabilizing shoreline and littoral vegetation exposed islands, and landforms at the mouths of streams and rivers to accelerated erosion caused by wave action, sloughing, and river flows. Sites where ongoing losses are of especial concern include the Clark Fork Delta, Pack River Delta, Strong’s Island, and the mouths of Priest River, Hoodoo Creek, Hornby Creek, and Carr Creek.

At artificially elevated summer lake levels, wind generated waves erode shoreline soils over a much longer period than would have occurred naturally.  This type of erosion is especially important where shoreline is exposed to wind waves generated over a very long wind fetch (such as in the Clark Fork Delta, Parametrix 1998).

Shoreline sloughing occurs when saturated soils on steep shorelines are left unsupported following lake-elevation drawdown in September.  This type of erosion is accelerated by river flows that cause undercutting at the soil/water interface.

Land area loss is compounded in the Clark Fork Delta due to the influence of up-stream dams that impede sediment transport and discharge peaking flows to the Delta area during the period of natural low, stable flow (Parametrix 1998, Findlay Engineering 2000).

Land area losses due to dam operation affect especially valuable wildlife habitat, and important cultural resources sites.  Consequently, Studies designed to assess erosion, and determine the feasibility of erosion control were conducted.  Following is a brief summary of pertinent reports.

Parametrix 1998

The Clark Fork Delta is the largest area of contiguous wetland complex in the Pend Oreille System.  Erosion due to operation of Albeni Falls Dam is compounded in the Clark Fork Delta by two upstream hydroelectric dams operated by the AVISTA Corporation (i.e., Cabinet Gorge and Noxon Rapids dams). Impacts due to operation of Cabinet Gorge and Noxon Rapids dams were recently assessed during the Federal Energy Regulatory Commission re-licensing process.  AVISTA Corporation (formerly Washington Water Power) contracted with Parametrix, Inc. to determine dam-related impacts, and the percentage of impacts attributable to operation of the AVISTA Corporation projects.

According to Parametrix (2000), “construction of Cabinet Gorge Dam in 1952 effectively shut off the bedload sediment supply from up stream sources”, and also removed some of the suspended sediment.  This altered sediment balance prevents establishment of channel mouth bars and a protective lake-side beach.

Parametrix (2000) compared 1982 and 1986 USGS surveys, and measured 1986 to 1997 lateral shoreline erosion rates at selected locations to estimate the current annual land-area loss at eight to twelve acres per year.  The relative percentage of the annual loss attributed to operation of the AVISTA dam projects was estimated by determining where the AVISTA projects influenced erosion, and measuring erosion rate in those areas.  Parametrix (2000) found that approximately 15 to 25 percent of current annual land area loss due to erosion in the Clark Fork Delta was attributable to operation of the AVISTA dam projects. 

The Parametrix (2000) study provided an excellent description of geomorphic processes in the Clark Fork Delta, but did not adequately assess the affects of “peaking” flows during the low water period, or provide detailed, site specific measures designed to maintain or restore Delta landforms.

Findlay Engineering 2000

The Findlay Engineering (2000) report also focused on the Clark Fork Delta and was contracted by AVISTA Corporation as part of the settlement agreement for re-licensing of Cabinet Gorge and Noxon Rapids Dams (AVISTA 1999).  Objectives of the report were:1) To assess the feasibility (cost vs. likelihood of success) of implementing erosion control measures; 2) Assess the magnitude of erosion control measures needed to mitigate the impact of AVISTA project impacts; and 3) Assess the need for participation by the U.S. Army Corps of Engineers (USACE) and BPA for effective implementation of erosion control measures.

The Findlay Engineering (2000) report generally identified areas where erosion was attributed to wind wave erosion, flood current undercutting, undercutting during all currents (including during low lake elevations), and sites where erosion was caused by a combination of these causes.  The report also provided a “conceptual erosion control measures layout” and a gross estimate of cost to implement erosion control.

The Findlay Engineering (2000) report provided important additional information, but was not contracted to provide detailed, site-specific information for erosion control and landform restoration.

USCOE 2000

While Parametrix (2000) and Findlay Engineering (2000) focused on erosion in the Clark Fork Delta, USACE (2000) was developed to address erosion concerns in the Pend Oreille River upstream from Albeni Falls Dam.  The USACE (2000) report was jointly funded by USACE and the Idaho Department of Fish and Game (IDFG) to ascertain detailed, site-specific erosion control measures and estimated implementation cost.  The report included an alternative in the Priest River area for land area restoration.

While USACE (2000) provided site-specific erosion control measures with estimated costs, the cost of incorporating root wads, and potential bioengineering were not assessed.  While land area restoration in the Priest River area was included, objectives of the report did not include assessing land area restoration efforts in other sites.

In addition to the reports summarized above, the effects of erosion on cultural resources is also being studied in the Pend Oreille system.  The proposed study would serve to coordinate erosion control efforts designed to protect cultural resources, and maintain and restore wildlife habitat.

c. Rationale and significance to Regional Programs
Relation to 1994 Fish and Wildlife Program

The study proposed would directly address section 11.1 of the 1994 Fish and Wildlife Program by facilitating full mitigation of wildlife losses associated with operation of Albeni Falls Dam.  Specifically, the study would develop measures to reduce and restore land area losses accruing due to operation of Albeni Falls Dam.  Further, the proposed study would address section 11.2D.1 as follows

(
The study would lead to implementation techniques that could be measured by 

protected and/or restored habitat units.


(
The study would be designed to protect and/or restore high quality native habitat for bald eagles (listed threatened), northern pygmy owls (species of special concern), as well as hundreds of other species. 

(
The study would lead to on-site protection and/or restoration of in-kind habitat.


(
The study addresses habitat losses occurring to regionally unique landforms and habitats that will facilitate ecosystem and species diversity maintenance/enhancement over the long term. 

(
The study would compliment the IDFG long range management plan for the Pend Oreille Wildlife Management Area (Cole and Hanna 1999), and protection, mitigation, and enhancement measures developed as part of the re-licensing effort for the Cabinet Gorge and Noxon Rapids dams (AVISTA 2000).


(
The study would lead to implementation measures that would be cost-shared by IDFG, AVISTA Corporation, USACE and possibly others. 

(
The proposed study would not lead to additions in public land.

(
Erosion abatement and land form restoration efforts identified by the proposed study would be applied to public land administered by USACE or IDFG.

The proposed study would lead to habitat protection and restoration measures that would benefit target species identified in section 11.2E.1 including bald eagles, black-capped chickadees, mallards, white-tailed deer, and yellow warblers. 


Upper Pend Oreille Subbasin Plan

The proposed study relates directly to issues identified in the “habitat quality” section of the Upper Pend Oreille Subbasin plan where land area loss due to operation of Albeni Falls Dam was described.  Sites identified in the subbbasin plan are the same as those that would receive focus under the proposed study.  Further, the “fish and wildlife needs” section identifies erosion abatement and land area restoration as important subbasin needs.

d. Relationships to other projects 
The current proposal would build on studies already completed through funding by AVISTA Corporation, USACE, and IDFG.  Efforts by these agencies are ongoing and will lead to partnership with BPA on implementation of measures identified in the study report.

An important objective of the current study proposal is to coordinate efforts already begun to protect important cultural resources sites in the Pend Oreille System.  Study outcomes will include erosion control and restoration techniques with multi-resource (i.e., wildlife habitat, cultural resources) benefits.

Mitigation efforts in the Pend Oreille System have focused on land acquisition, management, and restoration to date.  The proposed study would detail mitigation measures that would compliment these on-going efforts through focusing erosion abatement, and land area restoration directly on landforms impacted through dam operation.

The proposed study would address the objective to “explore potential erosion control methods” identified in the IDFG long-range plan for the Pend Oreille Wildlife Management Area (Cole and Hanna 1999).

e. Project history 

Not applicable due to new project.

f. Proposal objectives, tasks and methods
Objective #1
Develop the most biologically effective means to arrest erosion of important landforms in the Pend Oreille System.  This includes projecting the number of acres and habitat units (by target species) protected through erosion control measures.

Task #1
Review existing pertinent reports (i.e., Parametrix 1998, USACE 2000, Findlay Engineering 2000), and ascertain the status of current erosion control efforts implemented for cultural resources protection by contacting Lawr Salo (USACE archeologist, Seattle District), the Kalispel Tribe Cultural Resources Department, Tom Sandberg (USFS archeologist, Sandpoint Ranger District).

Task #2
Identify sites where ongoing erosion is significant by comparing recent airphotos or other means.  Coordinate these activities with those already begun by cultural resources personnel identified in Task #1.


Task #3
Determine site specific causes for erosion.


Task #4
Design site-specific, biologically effective alternatives to arrest erosion.


Task #5
Determine erosion abatement cost by site and alternative method. 



Objective #2
Determine the most effective technique to restore land area lost due to operation of Albeni Falls Dam.  This will include projected acres and habitat units restored for target wildlife species upon implementation of identified techniques.

A. Restoration based on trapping transported sediment at the mouths of tributary streams and rivers.

Task #1
Estimate current, site-specific bed-load and suspended sediment transport at the mouths of tributary streams and rivers.

Task #2
Determine the feasibility of constructing sediment trapping structures designed to rebuild landforms through alluvial accumulation that will support naturally occurring vegetation (e.g., black cottonwoods, native riparian shrubs, etc.).  

Task #3
If determined feasible, develop detailed, site-specific designs for sediment trapping structures including cost.

B. Restoration through constructed landforms.

Task #1
Determine the most biologically effective locations for landform construction.  Include a list of projected wildlife functions performed by the proposed landforms including supporting literature (for example, functions as predator-reduced nesting habitat for ground-nesting birds due to distance from land).

Task #2
Determine dimensions (e.g., size, profile, configuration, etc.), shoreline protection measures, material composition, etc. so that proposed landforms will support naturally occurring vegetation (e.g., black cottonwoods, native riparian shrubs, herbaceous wetland in constructed swales, etc.), and native wildlife.

Task #3 
Determine methods for establishing of vegetation on restored landforms.

Task #4
Determine site specific costs for landform construction and vegetation establishment.

g. Facilities and equipment
Purchase of significant facilities or equipment is not anticipated in this study proposal.
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Funding for the proposed study would be awarded to the IDFG (i.e., Patrick Cole, Regional Habitat Biologist).  IDFG would be responsible for developing a bid package and list of qualified bidders.  IDFG would solicit bids by distributing the bid package to qualified bidders. IDFG would then select the qualified bidder to conduct the proposed study. IDFG would be the recipient of a draft study report.  IDFG would distribute the draft study report to USACE, NRCS, and USGS for critical review.  Critical reviews would be forwarded to the contractor for incorporation into a final study report. IDFG would develop a report distribution list including, at a minimum, BPA,USACE (Albeni Falls Project and Seattle District personnel), AVISTA Corporation, USFWS, and The Kalispel Tribe. Upon receipt of the final study report, IDFG would distribute report copies to entities identified on the distribution list.
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