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SEDIMENT ASSESSMENT, STABILZATION, AND MANAGEMENT PLAN
CONDIT HYDROELECTRIC PROJECT DECOMMISSIONING (FERC PROJECT NO. 2342)

1 INTRODUCTION

1.1 PROJECT DESCRIPTION

PacifiCorp Energy owns and operates the Condit Hydroel ectric Project, which was
completed in 1913 on the White Salmon River in Skamania County and Klickitat County,
Washington. The project isregulated by the Federal Energy Regulatory Commission
(FERC) as project number 2342. The project is located approximately 3.3-miles upstream
from the confluence of the White Salmon and Columbia Rivers. Project facilities consist of a
125-foot high, 471-foot long concrete gravity diversion dam, an intake structure that directs
water into a 13.5-foot diameter by 5,100-foot long wood stave flowline, and through a 40-
foot diameter concrete surge tank. The flowline bifurcates inside the surge tank into two 9-
foot diameter penstocks that supply water to the powerhouse. The powerhouse contains two
double horizontal Francis turbines with an installed capacity of 14,700 kilowatts. The project
creates areservoir, Northwestern Lake, which extends 1.8-miles upstream of the dam and
covers approximately 92 acres. The project areais shown in Figure 1-1.

1.2 BACKGROUND

In 1968, a new license was issued by the Federal Energy Regulatory Commission for a 25-
year term, which expired on December 31, 1993. In 1991, PacifiCorp Energy filed an
application with the FERC for a new license authorizing the continued operation and
maintenance of the project. PacifiCorp Energy has since been operating the project pursuant
to annual licenses, pending determination by the FERC on the status of PacifiCorp Energy’s
new license issuance. In 1996, the FERC issued a Final Environmental Impact Statement
(FEIS) that analyzed the environmental and economic effects of various relicensing
aternatives for the project. The FEIS included a recommendation to approve licensing with
mandatory conditions, including provisions for establishing fish passage facilities at the
project.

PacifiCorp Energy evauated the economic impacts of the FERC recommendations contained
within the FEIS and determined that the mandatory conditions would render the project
uneconomic to operate. In 1997, PacifiCorp Energy requested atemporary abeyance of the
relicensing procedure in order to investigate the feasibility of various removal aternativesin
collaboration with project stakeholders. PacifiCorp Energy and project stakeholders then
commissioned the consulting firm of R.W. Beck, Incorporated, to evaluate removal
alternatives. 1n 1998, R.W. Beck, Incorporated, prepared a summary report of project
removal engineering considerations that identified the preferred method and schedule for
project removal as well as the expected costs and associated environmental and permit issues.
In 1999, the Condit Settlement Agreement was signed by PacifiCorp Energy and project
stakeholders. The settlement agreement provides for project removal upon the expiration of
an extended license term in accordance with the preferred method identified in the R.W.
Beck, Incorporated, summary report. The settlement agreement was amended in 2005 to
extend the dates for project removal.

In 2002, the FERC prepared a Final Supplemental FEIS addressing project removal, which
updated the 1996 FEIS and assessed the effects associated with approval and implementation
of the Condit Settlement Agreement. In March 2007, the Washington Department of Ecology
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(Ecology) issued the Final SEPA Supplemental Environmental Impact Statement (FSEIS) for
the project.

In September 2002, the U.S. Fish and Wildlife Service issued a Biological Opinion finding
no jeopardy to bull trout for ongoing project operations and implementation of the Condit
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Settlement Agreement. In October 2006, the National Marine Fisheries Servicesissued a
Biological Opinion finding that the proposed dam removal action is not likely to jeopardize
the continued existence of salmon and steelhead or destroy or adversely modify designated
critical habitat.

1.3 PrRoJECT REMOVAL DESCRIPTION

PacifiCorp Energy proposes to remove the project in accordance with the amended Condit
Settlement Agreement and the Project Removal Design Report. Prior to removing the dam,
the City of White Salmon’s water supply line that crosses the reservoir needs to be rel ocated
and potential impacts to the Northwestern Lake Bridge which is owned by Klickitat County
and is at the upper end of the reservoir need to be addressed.

The proposed method for dam removal involves clearing sediment and debris immediately
upstream from the tunnel and then drilling and blasting a 12-foot by 18-foot drain tunnel in
the base of the dam to within afew feet of the dam’s face. During the month of October,
sediment and debrisimmediately upstream from the dam will be cleared to form a pathway
and then the remainder of the tunnel will be blasted to drain the reservoir and flush
impounded sediments out of the reservoir asrapidly as possible. Following the final tunnel
blast, the drain tunnel will discharge at arate of 10,000 cubic feet-per-second —
approximately 25 percent of the estimated peak discharge during the February 1996 flood
event on the White Salmon River. Thiswill drain the reservoir in approximately six hours.
Rapid draining of the reservoir is expected to mobilize much of the estimated 2.3-million
cubic yards of sediment that have accumulated behind the dam since its construction.
Previous modeling has indicated that between 1.6 million to 2.2-million cubic yards of
sediment will be discharged into the White Salmon River immediately following dam
removal and over a number of years as successive high flow events mobilize overbank
sediments.

Oncethe reservoir is drained, the dam will then be excavated and removed along with the
flowline, surge tank, and penstocks. Concrete from the dam will either be buried onsite or
removed from the site for recycling or disposal. The powerhouse will be left intact. The
upstream cofferdam in the White Salmon River present from original dam construction will
be removed from the river as soon as practicable after the breach. PacifiCorp Energy expects
to complete the dam removal process within one year.

Following project removal, the irrigation water supply intake for the Mount Adams Orchard
to the east of the dam will be reconfigured to accommodate a new intake.

Removal of Condit dam is expected to provide the following benefits:

= Anadromous salmonids will be provided access of up to 18 miles of White
Salmon River mainstem and tributary habitats that have been inaccessible
since the early 1900s. Restoration of natural runs of anadromous fish
upstream of the project dam is consistent with the fishery management goals
of the National Marine Fisheries Service, U.S. Fish and Wildlife Service,
Washington Department of Fish and Wildlife, and the Y akama Nation.
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= Dam removal offersthe greatest potentia for full utilization of anadromous
fish habitat, including habitat inundated by Northwestern Lake, and therefore,
full restoration of anadromous salmonids within the White Salmon River
basin.

= Dam removal will benefit wildlife dependent upon anadromous fish in the
area of the river reach upstream of river mile (RM) 3.3.

= Dam removal will provide increased whitewater recreation opportunities.
Whitewater recreation is an important and popular use of the White Salmon
River and providesincome for the loca area.

1.4 MANAGEMENT PLAN BACKGROUND

The Sediment A ssessment, Stabilization, and Management Plan (Sediment Plan) provides
guidance for the management and stabilization of excessive sediment remaining within the
former reservoir reach following the draining of Northwestern Lake. The Sediment Plan
encompasses existing channel segments that are located within the backwater of Condit dam
which extends from the dam to approximately 1,000-feet upstream of Northwestern Lake
Road. The Sediment Plan also describes monitoring efforts that will be implemented during
decommissioning to determine the need for slope stabilization actions within the reservoir
bed, and an assessment to compare the observed sediment behavior and mobilization to
assumptions and modeling contained in the Sediment Behavior Analysis Report (G& G
Associates, 2004).

15 REGULATORY AND OTHER REQUIREMENTS

There are severa agency requirements and recommendations that relate to the Sediment

Plan. These include project componentsincluded in the Settlement Agreement, FERC
reguirements set forth in the FSFEIS (2002), mitigation measures specified in the
Washington Department of Ecology Final Supplemental Environmental Impact Statement
(FSEIS), and terms and conditions set forth in the National Marine Fisheries Service (NMFS)
and United States Fish and Wildlife Service (USFWS) Biological Opinions (NMFS, 2006;
USFWS, 2005, respectively). The applicable agency requirements and recommendations are
summarized below.

151 Settlement Agreement

According to the FERC FSEIS (2002), the Condit Settlement Agreement includes several
measures intended to protect environmental resources during decommissioning activities.
The measures that most directly apply to the Sediment Plan include the following:

o Completein-water work by the following August to lessen adverse impacts on fish
e Revegetate the reservoir and spoil areas

With respect to the first item, some in-water work may be conducted after August, if
necessary, to correct passage obstructions or to conduct habitat enhancement. The second
item is addressed by both this Sediment Plan and the Revegetation and Wetlands
Management plan.
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15.2 FERC FSFEIS(2002)

The FERC modifications to the Settlement Agreement include the following additional
measure that applies to the Sediment Plan:

e Develop, and upon Commission approval, implement a plan to conduct a post-reservoir
dewatering assessment immediately following the dewatering of Northwestern Lake for
the purposes of making an assessment of the quantity and geotechnical characteristics
of the remaining reservoir sediments. The plan should include provisions for sediment
mapping of the remaining reservoir bed (including the tributary mouths), geotechnical
testing and analysis, and within 120 days of the draining of the reservoir, the filing of,
for Commission approval, an assessment report and any detailed measures and designs
for stabilizing the reservoir bed (vegetatively or structurally). The report should
address fish passage through the reservoir area, including passage into reservoir
tributaries, and proposed measures for removing any sedi ments or debris that may
impede passage. If blasting is proposed to dislodge woody debris and embedded
sediments, the report should include a detailed plan for blasting, including specific
location and timing.

This measure is addressed by this Sediment Plan and the Woody Debris Management Plan.

1.5.3 Washington Department of Ecology FSEIS

The Washington Department of Ecology (Ecology, 2007) recommends a number of
mitigation measures in order to minimize the impact of decommissioning activities on
aquatic habitat. The agency specifies mitigation measures related to: 1) geology, soils, and
sediment; and 2) aquatic resources. The ones that apply to the Sediment Plan are included
below.

Aquatic resources mitigation measures

Dam Breaching and Removal

e Heavy equipment should be used to cut channels through the tributary |ake sediment
deltaat Mill Creek to hasten the creation of a stable stream channel and prevent fish
passage blockage by the sediment.

Post dam remova

e If blasting is used to stabilize slopes or remove debris, it should be confined to daylight
hours when salmonids are least likely to be actively moving. Thiswill reduce the
number of fish exposed to hydrostatic shock from blasting activities.

The mitigation measures listed above are addressed as part of this Sediment Plan, the Woody
Debris Management Plan, and the Aquatic Resources Protection Plan.
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154 USFWSBiological Opinion (2005)

As part of the 2005 Biologica Opinion, the USFWS provided one conservation
recommendation. Conservation recommendations are discretionary agency activities
intended to “minimize or avoid adverse effects of a proposed action on listed species or
critical habitat, to help implement recovery plans, or to develop information” (USFWS,
2005). The recommendation is as follows:

Develop an analysis of sediment transport dynamics as they actually occur, post dam
removal, to verify that the assumptions and modeling of the sediment behavior analysis
arevalid and to enable better predictions of future dam removal impacts on bull trout
and other salmonids.

The survey data collected post-dam breaching as part of the Sediment Plan will be useful for
thisanalysis. PacifiCorp Energy will provide this and other relevant information to agency
representatives to accomplish this recommendation.

155 NMFSBiological Opinion (2006)

The NMFS Biological Opinion (2006) specifies terms and conditions that relate to the
Sediment Plan. The primary restrictions that apply include those related to heavy equipment
use and protocols specified for reclaiming and stabilizing any temporary access roads.
Restrictions applied to heavy machinery use include provisions related to vehicle staging,
cleaning, maintenance, refueling, and inspections for leaks. Heavy machinery used as part of
Sediment Plan activities will be consistent with the provisions outlined in the Spill
Prevention, Control, and Countermeasures (SPCC) Plan. Procedures used for construction
and subsequent reclaiming of temporary access roads will follow the Project Technical
Specifications.

NMFS aso includes terms and conditions that relate to minimizing impacts to aquatic habitat
and reporting requirements if death or injury to an Endangered Species Act (ESA)-listed
speciesisobserved. The protocols to be followed for reporting are included in the Aquatic
Resources Protection Plan (PacifiCorp Energy, 2008). Components of the Sediment Plan are
designed to minimize overall impacts to aguatic resources by reducing chronic sediment
inputs and ensuring fish passage conditions are maintained.

15.6 401 Water Quality Certification

Washington Department of Ecology issued the 401 Water Quality Certification on October
12, 2010.

1.5.7 404 Permit
The Section 404 Permit is pending as of the date of this plan.
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15.8 FERC Surrender Order

On December 16, 2010, the FERC issued an Order Accepting Surrender of License,
Authorizing Removal of Project Facilities, and Dismissing Application for New License. On
January 14, 2011, PacifiCorp Energy filed a Request for Clarification and Rehearing and
Motion for Stay to the Commission. As of the date of this plan, FERC has yet to issue afina
order on this matter.

1.6 PLAN OBJECTIVES

The Sediment Plan will be implemented during the removal of the Condit Hydroelectric
Project to provide guidance to stabilize slopes and banks within the former reservoir bed in
preparation for revegetation activities, to enhance protection of the public, and to provide for
fish passage through the former reservoir. Active sediment management measures will
supplement natural sediment removal processes and be implemented to speed up the process
for sediment removal from the reservoir which is expected to reduce the duration of
suspended sediment in the river. To accomplish these objectives, the Sediment Plan describes
sediment management actions that are intended to progress the former reservoir areatowards
astable condition. Sediment assessment and monitoring activities are also described that will
be used to assess the condition of the reservoir sediments and document the attainment of
stable conditions that will mark the completion of sediment management activities. The
Sediment Plan also describes an assessment that will be conducted to compare observed
sediment transport dynamics removal with the assumptions and sediment modeling results
described in the Sediment Behavior Analysis Report (G& G Associates, 2004).

1.7 RELATIONSHIPWITH OTHER M ANAGEMENT PLANS

Development of the Sediment Plan was coordinated with other plans being devel oped for
removing the dam, revegetating the reservoir bed, managing woody debrisin the canyon, and
protecting aguatic resources. Development of these plans was coordinated to address areas
of overlap and to ensure consistency. The Sediment Plan will be implemented concurrently
with the above mentioned plans during decommissioning of the project.

1.7.1 Project Removal Design Report

The removal of Condit dam will commence with lowering the pool elevation of

Northwestern Lake, excavating a drain tunnel through the base of the dam, rapidly
dewatering the reservoir, and then allowing the White Salmon River to naturally erode
sediment deposited upstream of the dam. The drain tunnel approach isintended to provide a
rapid sluicing of the sediment downstream to minimize the duration of sediment effectsto the
White Salmon River. Coordination of the actions identified in the Project Removal Design
Report and the Sediment Plan is necessary to provide and maintain sediment transport
through the drain tunnel during removal of the dam. The Project Removal Design Report
addresses the following actions related to sediment management:

e Initial clearing of sediment and removal of large woody debris just upstream of the
dam prior to opening the drain tunnel
e Maintaining the drain tunnel clear of woody debris that may clog it
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e Removing the original diversion cofferdam, crib dam, and diversion flume used
during construction of the dam as soon as practicable after the breach

The Sediment Plan addresses removal of alluvial sediments that remain in the reservoir bed
following reservoir draining.

1.7.2 Woody Debris Management Plan

Along with sediment, woody debris eroded and transported during floods and from past
logging and milling practices has deposited on the bed of Northwestern Lake. The volume
and distribution of woody debris stored in Northwestern Lake is unknown. Removal of
sediment through natural river erosion and construction practices will expose this woody
debris. Woody debris encountered on the lake bed will be managed as described in the
Woody Debris Management Plan.

1.7.3 Revegetation and Wetlands M anagement Plan

The Revegetation and Wetlands Management Plan has been coordinated with the Sediment
Plan to establish criteriafor grading within the reservoir to provide slopes and banks that are
stable and suitable for replanting and wetland establishment. Field monitoring will be
implemented following dam removal to evaluate when slopes and banks are stable and ready
to be released for revegetation and establishment of naturally-devel oping wetlands.

1.7.4 Aquatic Resour ces Protection Plan

During decommissioning, transport and deposition of woody debris and sediment may create
barriers to fish passage in the White Salmon River and itstributaries. The Aquatic Resources
Protection Plan contains criteriafor providing fish passage and protecting aquatic resources
during sediment removal from the reservoir. Routine field inspections will be implemented
during decommissioning to monitor fish passage conditions and implement strategies to
provide fish passage and protect aquatic resources. Strategiesto correct passage problems
and to protect aquatic resources are presented in the Aquatic Resources Protection Plan and
will be coordinated with sediment removal activities presented in this Sediment Plan during
decommissioning.

1.7.5 Historic Properties Management Plan

During decommissioning natural transport of sediment may expose archeological resources
that were buried. An archeological review will be conducted prior to active sediment
management to identify possible archeological resources and appropriate protective measures
to take.
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2 EXISTING AND FUTURE CONDITIONS

2.1 EXISTING CONDITIONS
2.1.1 Hydrology

After the reservoir has been drained, natural erosion of reservoir sediments will fluctuate in
response to natural discharge in the White Salmon River. Streams that discharge directly
into Northwestern Lake will also erode reservoir sediments.

White Salmon River

Flow data has been recorded on the White Salmon River since 1915. USGS gage 14123500
islocated about 1,000-feet downstream from the Condit powerhouse. A flood frequency
analysis was conducted by the USGS in 1985 and then updated by G& G Associates using
flow data up to Water Y ear 2001 in the May 2004 Sediment Behavior Analysis Report.
These two flood frequency analyses both used the annual maximum daily flows of each
water year and the Log Pearson Type I11 (LP 111) distribution techniques. 1n both analyses,
the extreme floods that occurred in 1974 and 1996 were used as the annua maximum flow of
that year. Since these two floods were caused by out-of-ordinary conditions and did not
represent the normal flooding condition in the river, using them in the flood frequency
analysesresulted in very conservative estimates. A new flood frequency analysis was
performed by Mead & Hunt (PacifiCorp Energy, 2011b), in 2007 using flow data up to
Water Year 2007. The new study also used the LP 111 distribution techniques. The flow
during 1974 flood did not exceed the high outlier threshold using equation (7) recommended
in the Guidelines for Determining Flood Flow Frequency (Bulletin #17B) by U.S.
Department of the Interior. Therefore, the flow data from this event was included to make
sure that all possible flood events were accounted for in the analysis. Results from the 2007
flood frequency analysis are summarized in Table 2-1 (PacifiCorp Energy, 2011b).
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Table 2-1 Flood Frequency Anaysis Results by Month

Recurrence Interval of Flood with Peak Discharge
(cubic feet-per-second)
Month 2Year |SYear [10Year |25Year |50 Year (100 Year|200 Y ear
January 2,233 | 4078 | 5584 | 7,805 | 9,687 | 11,760 | 14,052
February 2,283 | 3,806 | 4942 | 6503 | 7,746 | 9,045 | 10,420
March 2036 | 2901 | 3506 | 4304 | 4922 | 5560 | 6,222
April 1,875 | 2508 | 2940 | 3500 | 3,928 | 4,366 | 4,816
May 1820 | 2294 | 2576 | 2902 | 3,118 | 3,342 | 3,546
June 1,478 | 2,023 | 2,383 | 2,839 | 3,178 | 3,517 | 3,860
July 988 1,325 1,559 1,869 | 2,111 | 2,360 | 2,621
August 786 973 1,088 1,226 1,324 | 1,419 1,512
September 729 887 983 1,09 | 1,177 | 1,254 | 1,330
October 762 991 1,159 1,393 1,583 1,786 | 2,005
November 1,278 | 2141 | 2,853 | 3,928 | 4868 | 5931 | 7,137
December 1,867 | 3454 | 4861 | 7,111 | 9,178 | 11,606 | 14,461
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Table 2.2 summarizes the maximum, minimum, and mean daily flows for the proposed
construction period of October through April, along with individual months (PacifiCorp
Energy, 2011b).

Table 2-2 Maximum, Minimum, and Mean Daily Flows by Month

Daily Flow — cubic feet-per-second
Month(s) Maximum Minimum Mean
October ~ April 15,400 158 1,205
January 14,000 158 1,344
February 15,400 396 1,522
March 5,000 489 1,504
April 4,770 527 1,506
May 3,360 497 1,503
June 3,300 486 1,249
July 2,800 326 880
August 1,410 270 694
September 1,310 304 626
October 3,210 269 628
November 5,100 278 809
December 9,200 321 1,143

The maximum daily average flows reported for the months of January and February in Table
2-2 are considered unlikely to occur after the reservoir has been drained. On February 9,
1996, the maximum average daily flow of 15,400 cubic feet-per-second was caused by the
failure of the flashboards at the dam. On January 16, 1974, the second largest recorded flood
event occurred, with amaximum average daily flow of 14,000 cubic feet-per-second.
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2.1.2 Sediment Transport

Northwestern Lake was created in 1913 when Condit dam was constructed at river mile 3.3
on the White Salmon River. Northwestern Lake extends 1.8-miles upstream of the dam and
has a watershed area of about 386 square miles. At normal pool elevation of 295 feet
(PacifiCorp Energy datum), the lake has a surface area of approximately 92 acres. Since the
dam was constructed, natural transport of sediment by the White Salmon River and
tributaries to Northwestern Lake has been disrupted. Silt, sand, gravel, and cobbles that
would previously have been transported to the Columbia River are deposited in the slack
water of Northwestern Lake created by Condit dam.

2.1.3 Sediment Deposition

Sediment deposition within the reservoir was characterized by comparing historic topography
from 1912 (pre-dam) with bathymetry of the lakebed surveyed in 2006 (post-dam). Figures
A1 through A3 (Appendix A) show historic topography prior to construction of the dam.
Figures B1 through B3 (Appendix B) show the bathymetry of Northwestern Lake as
surveyed in 2006.

Figure C1 (Appendix C) shows a profile of the reservoir sediments through Northwestern
Lake. The profile follows the historic alignment of the White Salmon River prior to
construction of the dam. The profile shows elevations of the riverbed in 1912 and the surface
of sediment depositsin 2006. Sediment depths aong the historic channel profile can be
estimated as the difference between the elevations of the sediment surface and riverbed.
Upstream of station 22+00, the surface of the sediment deposits reaches elevations of 290
feet (PacifiCorp Energy datum) or higher. These sediments are anticipated to be exposed and
begin eroding when the lake level islowered to 285 feet (PacifiCorp Energy datum) prior to
excavation of the drain tunnel.

Along the profile, sediment depths reach a maximum of approximately 65 feet near station
25+00. Near station 85+00 in the upper lake, the sediment depth is approximately 20 feet.
The upstream extent of the 2006 bathymetry is near station 96+00, therefore sediment
deposition depths were not characterized further upstream.

A series of cross-sections through Northwestern Lake are provided on Figures C2 through C6
(Appendix C). Approximate sediment depths can be estimated at each of these cross-sections
as the difference between the elevations of the 1912 topography and 2006 bathymetry.

Using the 1912 topography, the pre-dam channel gradient was estimated through the
reservoir reach. Above station 35+00, the channel gradient was about 0.7%. Below station
35+00, the river enters a bedrock gorge, and the channel gradient roughly doubles to
approximately 1.5%. As the channel becomes steeper, the river’s ability to transport
sediment increases.

2.1.4 Sediment Volume

The volume of sediment present in Northwestern Lake has been estimated by comparing
bathymetric data with pre-dam topographic information from 1912. Bathymetry data was
most recently collected from Northwestern Lake in 2006, and this exercise determined that
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approximately 2.3-million cubic yards of sediment had collected in the lake since the
reservoir was formed in 1913 (Finley, 2006). A previous bathymetry study conducted in
1997 estimated the volume of accumulated sediment at 2.42 million cubic yards (G& G
Associates, 2004).

215 Sediment Size

Sediment deposited in the reservoir ranges in size from clay to cobbles as shown on Table 2-
3. Most of the sediment is comprised of small particles that can readily erode and be
transported downstream by the White Salmon River (G& G Associates, 2004).

Table 2-3 Size Distribution of Reservoir Sediment

Material Minimum Size Maximum Size % of Volume
Description (millimeters) (millimeters) Material (cubic
yards)
Clay 0.004 7.4 178,257
Silt 0.004 0.0625 28.8 697,783
Very Fine Sand 0.0625 0.125 23.6 571,936
Fine Sand 0.125 0.25 16.2 392,217
Medium Sand 0.25 0.5 10.8 260,805
Coarse Sand 0.5 1 7.6 183,103
Very Coarse Sand 1 2 2.3 56,695
Very Fine Gravel 2 4 11 25,938
Gravel and larger 4 2.3 54,805
Total 2,421,539

The method used to collect sediment samples for grain size analysis biased the size
distribution toward smaller particles (G& G Associates, 2004). Sediment samples were

collected by advancing 2-inch diameter or smaller tubes into the sediment using a drill which
prevented collection of larger particles. The presence of larger particles was inferred by the
behavior of the drill during sampling.

Since 2004, no additional work has been conducted to characterize particle size distributions
for sediment deposited in Northwestern Lake.
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2.1.6 Sediment Distribution

As described in the 2004 Sediment Behavior Analysis Report, sediment particles sizes
located from the dam, at Station 0+00 to Station 75+00 are predominantly (over 95%)
smaller than 2 millimeters (i.e., sand, silt, and clay). Above Station 75+00, deposited
sediment quickly becomes coarser and is comprised mostly of sand and gravel. A series of
graphics included in the 2004 Sediment Behavior Anaysis Report characterize the
distribution of sediment in the reservoir asfollows:

From Stations 0+00 to 20+00, sediment is mostly clay and silt
From Stations 20+00 to 60+00, sediment is mostly silt and sand
From Stations 60+00 to 90+00, sediment is mostly sand
Upstream of Station 90+00, sediment is mostly sand and gravel

Stationing, as mentioned above, is located along the thalweg of the White Salmon River as
surveyed in 1912. Condit dam islocated at Station 0+00.

2.2 DAM DECOMMISSIONING

The remova of Condit dam will initially involve lowering the lake level and excavating a
tunnel through the base of the dam to rapidly drain the reservoir. The drain tunnel will have
approximate dimensions of 18-feet wide, 12-feet high, and 90-feet long with an invert
elevation of 174 feet. Thetunnel is designed to function as follows:

e When thetunnel isinitially opened, pass about 10,000 cubic feet-per-second as
required to drain the reservoir in six hours, and

e Whilethe dam is being removed, pass the average monthly flow of 1,000 to 1,500
cubic feet-per-second with awater depth in the tunnel of less than 4 feet.

River erosion will remove between 1.6 million to 2.2-million cubic yards of sediment from
the reservoir (G& G Associates, 2004). The lower estimate of 1.6-million cubic yardsis
based on the assumption that all exposed slopes will lay at an angle of 30 degrees (1.73
horizontal to 1 vertical). The higher estimate of 2.2-million cubic yards assumes that
exposed slopes comprised of fine-grained material will lay at an angle of 5.7 degrees (10
horizontal to 1 vertical).

2.3 FUTURE CONDITIONS

Following the draining of the reservoir, natural erosion of sediment from the reservoir will
occur in response to flows in the White Salmon River and tributaries of Northwestern Lake
and local erosion caused by rainfall. Natural erosion processes observed to occur in
reservoirs following dam removal include head cutting, embankment failures, lateral channel
migration, and changes in channel width (Doyle et a., 2002). Natural erosion processes
observed to occur downstream of a decommissioned dam include aggradation, changes in
stream width, and formation of multiple channels (Doyle et al., 2002). The geomorphic
response to dam removal will be strongly influenced by the amount of sediment stored in the
reservoir and the ability of theriver system to adjust (Doyle et al., 2003a and 2003b).

Page 14 of 30 March 15, 2011



Attributes of the project that contribute to the White Salmon River’s ability to move sediment
and rapidly adjust to the new conditions following dam removal include the following:

e The preponderance of fine-grained sediment within the reservoir

e The higher magnitude and duration of flows expected to occur immediately upon
dam removal

e Steep channel gradients within the former thalweg of the river

e A large number of tributary streams that will discharge across the exposed bed of the
reservoir

When the drain tunnel is opened through Condit dam, the reservoir will rapidly dewater in
about six hours. Fine-grained sedimentsin the lower reservoir will rapidly erode through
head cutting to expose the pre-dam riverbed through the narrow bedrock canyon upstream of
the dam. Astheriver head cuts through the deep, fine-grained sediment depositsit will
produce side slopes that are tall, nearly vertical, and saturated with water. If the fine-grained
sediments found in the lower reservoir drain slowly, then conditions optimal for producing
slope failures may occur. These conditions include positive pore-water pressuresin the
saturated sediments, loss of confining pressure as lake levels rapidly decline, lack of
cohesion, and lack of stabilizing vegetation. Extensive slope and bank failures are
anticipated to occur in the lower reservoir astheriver rapidly head cuts up the bedrock gorge.

Coarse-grained sediments found in the upper reservoir are anticipated to drain more freely
when the lake level islowered to an elevation of 285 feet and then when the drain tunnel is
opened to rapidly drain the reservoir. Conditions producing slope and bank failures are a'so
anticipated to occur in the upper reservoir however, they are not anticipated to occur as
rapidly asin the lower reservoir. Bank failuresin the upper reservoir are anticipated to occur
astheriver head cuts up through the reservoir and in response to flood events that occur over
time.

According to the 2004 Sediment Behavior Analysis Report, slopes comprised of fine-grained
material will have an angle of repose somewhere in the range from 10:1 (horizontal to
vertical) to 1.73:1 (horizontal to vertical). Coarse sediments that freely drain will have an
angle of repose similar to the upper range (1.73:1) for fine-grained sediments.
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3 POST-RESERVOIR DEWATERING ASSESSMENT

This section describes the plan for conducting a post-reservoir-dewatering assessment
following the dewatering of Northwestern Lake. The assessment will be implemented to:

e Map sediment remaining in the reservoir, including tributary mouths

e Estimate the quantity of sediment remaining within the reservoir

e Evaluate the stability of remaining sopes and banks in the reservoir and determine
corrective actions, if necessary

e Evaluate fish passage conditions through the former reservoir, as described in the
Aquatic Resources Protection Plan

This information will be included in aprogress report that will be prepared and submitted to
FERC for review within 120 days after breaching the dam. This report will document
progress achieved toward stabilizing the reservoir bed and removing sediment that may
impede fish passage and will present a plan for additional measures that may be necessary to
stabilize remaining sediments within the reservoir.

3.1 SEDIMENT M APPING

After the reservoir is drained, sediment mapping will be conducted in order to estimate the
amount of sediment remaining in the reservoir and to develop information on slopes that may
require stabilization. After the breach, ground survey control will be set and a Light
Detection and Ranging (LiDAR) survey will be flown of the reservoir bed extending from
Condit dam to approximately 1,400-feet upstream of Northwestern Lake Road. The LiDAR
datawill be collected with sufficient detail to map the topography of the lake bed with a
contour interval of 1 foot and ascale of 1 inch equals 100 feet. One foot contours will depict
the slopes of the newly formed channel of the White Salmon River through the reservoir with
sufficient detail to examine if the observed slopes exceed criteriafor stable banks.

The sediment mapping data will also be referenced against the original 1912 topography to
determine whether observed slopes represent pre-project conditions and determine whether
observed sediment is overlaying natural slopes that may be stable. The width of the river
channel and various river segments will also be compared to 1912 topography datato
determineif the river has re-established previous natural channel widths and whether
significant further lateral erosion of sedimentsis expected. Additional LIDAR mapping will
be conducted as part of ongoing monitoring activities as described in Section 5.

JR Merit is the Construction Contractor retained by PacifiCorp Energy to accomplish the
Condit Dam Decommissioning project. JR Merit has reviewed the required time constraints
to complete each LiDAR survey, and the submittal timeline for the Sediment A ssessment
Report (Section 3.4). ItisJR Merit'sintention herein, to clarify the timeline for the first
LiDAR survey and gain agreement amongst Agency personnel for the Sediment Assessment
Report submittal date to meet all of the Plan objectives. At thistime the project guidance
documents list the following timeline requirements:
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The FERC Surrender Order (December 16, 2010) requires “within 90 days of the
commencement of reservoir dewatering: (a) the results of the analysis, (b) comments of
consulted entities, (C) licensee's response to entities comments, and (d) any measures
proposed by the licensee to manage residual sediments and restore the White Salmon River
valley in the reservoir areato a stable, free-flowing condition.” Conclusions Section (M) (7)

page 72.

The Washington Department of Ecology's 401 Certification (October 12, 2010) requires a
"...post-reservoir-dewatering assessment progress report to Ecology for review within 120
days after breaching the dam." Section 4.3.3 Sediment Management and Monitoring, 3)
Interim Limit, page 12. Ecology also requires a draft report regarding sediment behavior (see
Section 5.2) within 60 days after breaching the dam.

JR Merit intends to take a pro-active approach to sediment management in the reservoir area.
It is JR Merit's intention to use hydraulic excavation techniques within the first 75 days post
breach to mobilize alimited portion of the sediment volume. This sediment mobilization
work will focus primarily of the steep slope areas and locations where erosion of the river
channel is creating tall, unstable slopes. JR Merit believesthat it isin the best interest of the
project to accomplish the first LIDAR survey after thisinitial sediment stabilization work has
been compl eted.

In order to meet the submittal deadline of 120 days post breach for the Sediment Assessment
Report (Section 3.4), JR Merit will undertake the first LIDAR survey at the 75 day post
breach point in time. JR Merit and its subcontractors will need 45 days to complete the
LiDAR data acquisition, data processing, map building, sediment stability analysis, sediment
volumetric calculations, preparation of the Sediment A ssessment Report and preparation of
the proposed grading plan for the remaining reservoir sediments.

JR Merit will complete a Draft Sediment Behavior Report (Section 5.2) as required by
Ecology, and will submit this document to Ecology within 60 days. This report will be based
on our weekly field inspections of the reservoir sediment evolution post breach. This Draft
Sediment Behavior Report will also be provided to FERC, to meet FERC's requirement for a
"filing" within 90 days (post breach). However, the final Sediment Assessment Report will
not be completed until or before the 120 day post breach point in time.

3.2 REMAINING SEDIMENT QUANTITY ESTIMATION

The data obtained from the LiDAR survey following dam removal will be compared with the
2006 bathymetry data to estimate the quantity of sediment that has been removed from the
reservoir and the quantity that remains. Thisinformation will be used to assess the progress
towards attaining natural sediment conditions within the reservoir and stable slopes and
banks.

3.3 SLOPE STABILITY EVALUATION

JR Merit intends to make site visits and evaluate the stability of reservoir sediments on a
weekly basis during the 75-day post breach time period. The evauations will be made by a
trained geologist or engineer. Brief written reports will be made following each site visit.
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Photographs of sediment formations will be taken, including repeat photographs from certain
vantage points. The weekly evaluations may be used to guide JR Merit’s efforts at hydraulic
mobilization of reservoir sediments, and as the basis for the Draft Sediment Behavior Report.
It is expected that this regular monitoring of the sediment deposits will yield specific data
regarding stable angles of repose, particularly as the characteristics of the sediment deposits
change aong the length of the reservoir.

In the lower reservoir, the river is anticipated to rapidly downcut into the narrow bedrock
canyon when the reservoir isdrained. Subsequently, river flows including floods will be
contained within the bedrock canyon and will no longer access sediment deposits located
above the canyon rim. For sediment deposits located above the canyon rim, the stability of
slopes may be influenced by local runoff, seeps, and tributaries, but will no longer be
influenced by theriver. Upstream of the bedrock canyon, in the upper reservoir, floods along
the river will continue to access sediment deposits located on the reservoir bed. In the upper
reservoir, above the bedrock canyon, the river is anticipated to erode laterally into sediment
deposits in response to flood events, thereby strongly influencing the stability of slopes and
banks.

The water draining through the reservoir is anticipated to entrench anew channel in the
approximate area of the former river channel that existed prior to construction of the dam.
Previous geotechnical studies and bathymetry surveys indicate the former channel has been
backfilled with sediments to depths exceeding approximately 80 feet. These slopeswill be
exposed once decommissioning is completed and an evaluation of their stability is necessary
to support the design and construction of restoration improvements.

Due to the rapid drawdown of the reservoir water during dam decommissioning, the newly-
entrenched channel banks are anticipated to be unstable and subject to slope failures.
Marginal slope stability may exist at the estimated angle of repose values for the various soil
types underlying the channel banks once the river has re-established its former channel.

The slope stability assessment will consist of site reconnaissance of slopes and banks and
observations of the site-specific conditions that may influence local slope stability.
Generdly, soils and sedimentsin the reservoir that remain after the river has re-established
its former channel and channel width are expected to be stable at an angle of repose of less
than 30 degrees (1.73 horizontal to 1 vertical). Steeper slopes will be encountered where
rock formations or canyon walls underlie remaining sediments and provide support. The
slope stability assessment will identify over-steepened areas (i.e., generally exceeding a 30-
degree angle of repose); areas of embankment failure; ground cracking; groundwater springs
and seepage; and areas of accelerated erosion. The assessment will determine whether the
identified areas need to be addressed based on site conditions, the risk posed by potential
slopeinstability, and the likelihood that natural short-term erosion processes will achieve a
stable condition. Corrective actions will be identified to remedy unstable slopes that pose a
public safety risk that are not anticipated to be self-correcting as short-term natural erosion
proceeds.
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34 ASSESSMENT REPORT

Within 120 days of breaching the dam, areport will be developed and submitted to FERC
and the Washington Department of Ecology that includes the information described above
and the results of the slope stability assessment. The report will document progress made
toward stabilizing slopes and river banks within the reservoir bed and removing sediment and
debris that may impede fish passage. Planned actions for managing sediment within the
reservoir to attain stable conditions and improve fish passage conditions will be documented.

34.1 Grading Plan for the Reservoir Area

JR Merit intends to prepare a grading plan for the reservoir area, which will be submitted for
review concurrently with the Sediment Assessment Report. The grading plan will utilize the
LiDAR topography obtained at the 75 day time period, showing what sediments remain
within the reservoir area and how the topography will be altered to achieve along-term stable
landform. The grading plan will show proposed slopes and contouring to facilitate
revegetation of upland areas, stabilization of side drainages, and identification of locations
where establishment of new wetlandsis likely to occur.
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4 SEDIMENT MANAGEMENT MEASURES

Sediment impounded behind Condit dam will be removed primarily through natural erosion
processes as the reservoir is drained and as the river reestablishesits former channel over
time. Sediment will be actively managed where necessary to assure public safety and to
develop stable conditions as expeditiously as possible. Stable conditions are necessary to
provide fish passage through the project area and allow revegetation of the reservoir to
proceed. This section describes the natural sediment removal processes that will be primarily
relied upon to manage sediment within the former reservoir area of Northwestern Lake as
well as the active and passive sediment management measures that may be employed during
the decommissioning process.

4.1 NATURAL SEDIMENT REMOVAL PROCESSES

Natural sediment erosion processes will be relied upon to perform the majority of work
necessary to remove impounded sediment from the former reservoir and restore the reservoir
areato natural, stable contours that existed prior to construction of Condit dam. Natural
sediment erosion processes that will mobilize alarge proportion of reservoir sedimentsin a
short amount of time following reservoir dewatering and that will establish slope stability are
the processes that will be relied upon before active sediment management measures are
undertaken. These large-scale, natural erosion processes within the reservoir will include
river and tributary channel formation through knick point migration and mass wasting of side
slopes. Because surficia erosion processes can result in large sediment loss over longer time
scales, these erosion processes will not be encouraged. Additionally, these processes cannot
be relied upon to erode sediment slopesin the short time framein which it is desirable to
assure that public safety risks are reduced.

4.1.1 Head Cutting and Knick Point Migration

Channel formation through head cutting and knick point migration involves river flows
pouring over a near-vertical face of sediment. Asthe water pours over the knick point,
turbulence erodes, or head cuts, the face of sediment and flows carry the eroded sediment
downstream. The eroding face of sediment is called the knick point. The knick point
migrates upstream as flows carry the eroded sediment downstream. This processis easily
identified by the presence of a cascade feature in the river and sediment laden flows
downstream of the cascade. After the drain tunnel is blasted open, it is anticipated that a
series of knick points will migrate upstream in afairly rapid manner. If knick point
migration becomes arrested, it is likely that courser sediment, alog jam, or other debris has
been encountered; or that the sediment carrying capacity of downstream flows has been
exceeded. In most cases, time and/or increased river flow will restore the knick point
migration after it isarrested. Knick point migration advances upstream parallel to the
direction of river flow.

412 MassWasting

Asknick points migrate upstream, a second natural process called mass wasting will be
initiated as riverbanks and side slopes become undermined. Mass wasting refersto
landslides and is a process that generally works perpendicular to river flow. Many
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undermined riverbanks and side slopes will become landslides because a migrating knick
point has removed sediment supporting them at the toe of slope.

Landslides characterize the mass wasting process that is dynamically coupled with knick
point migration. Knick point migration removes the supporting toe of a slope causing side
slopesto fail and slide into the river channel. When mass wasting occurs, large volumes of
sediment slide into the river channel - usually overwhelming the river’s sediment carrying
capacity and potentially arresting the upstream knick point migration that initiated the
landslide. Typically, another knick point will be initiated at the downstream edge of the
sediment that slid into the river channel. Mass wasting of side slopes creates a series of
knick points whose migration will ultimately depend upon the river’s sediment carrying

capacity.

Time and high river flow events will create dramatic changes to the reservoir landscape
through the knick point migration and mass wasting processes. However, some slopes may
not achieve a stable condition as aresult of these processes and may be on the verge of
failure. Slopesthat do not slide but are on the verge of failure are extremely unsafe since the
weight of a person walking on the slope could result in slope failure. The likelihood of
unstable slopes being present following initial natural sediment movement processes and the
desire to quickly reduce public safety risks following reservoir dewatering creates the need
for active stabilization measures.

4.2 ACTIVE SEDIMENT MANAGEMENT AREAS

Active sediment management measures will be employed to actively collapse unstable
reservoir sediments into the White Salmon River to attain safe and stable s opes and river
banks and promote long-term sediment stabilization expected to be achieved through natural
and targeted revegetation. Active sediment management measures will supplement natural
sediment removal processes and be implemented to speed up the process for sediment
removal from the reservoir which is expected to reduce the duration of suspended sediment
in the river. Areas requiring active sediment management and stabilization will be identified
as part of the slope stability evaluation described in Section 3.3 as well as during ongoing site
eval uation and reconnai ssance conducted throughout the duration of project
decommissioning activities. The areas where active sediment measures will be employed are
described more fully below.

4.2.1 Slope Stabilization

Astheriver erodes sediment from the former river channel, active stabilization measures will
be employed to establish stable slopes in the canyon for the protection of public safety and to
hasten the development of stable conditions that will allow for targeted revegetation efforts
to proceed. Slope stabilization measures will be conducted with the understanding that
bedrock will have a profound influence on the geometry of finished slopes and that the exact
locations and heights of bedrock are unknown.

Historic photographs of the White Salmon River prior to the construction of Condit dam and
the original 1912 topography dataindicate that a bedrock canyon with near vertical canyon
walls exists within the reservoir. Thus, the location of bedrock will dictate where the toe of
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slope of overlying sediment begins. Stable slope angles of overlying sediments will be
projected up from underlying bedrock when assessing slope stability. Where possible,
information from the 1912 topographic maps and the sediment mapping exercise described in
Section 3.1 will be used to evaluate whether particular slopes require stabilization. As
described in Section 3, slopes that are steeper than 30 degrees (1.73 horizontal to 1 vertical)
will generally be assessed to determine whether they are stable or whether additiona active
stabilization measures are necessary.

4.2.2 Bank Stabilization

Bank stabilization refers to side slopes immediately adjacent to the newly reestablished river.
In addition to stabilizing slopes that may form far away from the river, active stabilization
may be necessary to reduce the slope of near-vertical, potentialy unstable riverbanks. These
riverbanks may pose a public safety risk that could persist after public access to the reservoir
areais no longer controlled. After natural processes and high flow events have enlarged the
width of theriver, steep riverbanks may remain. Where these riverbanks are determined to
be unstable or pose a public safety risk, they will be collapsed to attain a stable angl e of
repose at an expected dope of 30 degrees (1.73 horizontal to 1 vertical). The stabilization of
the riverbanks will encourage the growth of native riparian vegetation that may provide long-
term stability. Planting strategies for the riverbank are discussed in the Revegetation and
Wetlands Management Plan.

4.2.3 Revegetation Preparation

In addition to attaining slope and bank stability, active sediment management measures may
be employed to provide suitable soil substrates that will promote the establishment of
vegetation that will promote long-term stability of the newly exposed reservoir slopes. Itis
likely that different reservoir sediment types will appear in lenses, such as cobble, gravel,
sand, and silt. The different sediment types anticipated to be encountered as lenses or layers
within the reservoir will be considered for their suitability as a growing medium for
vegetation in areas that are targeted for revegetation efforts.

Courser sediments such as cobble and gravel are an undesirable growing medium for
vegetation but are desirable as streambed substrate. Thus, it is generally preferred to release
gravel and cobble lenses to the river and retain finer-grained sediments such as sand and silt
in areas where long-term stability and erosion control may be achieved through suitable
revegetation measures. Where heavy equipment access is possible, cobble and gravel
sediments overlaying finer grained soils that are more suitable for revegetation may be
pushed into theriver. Fine grained sediments may also be stockpiled and spread over
exposed areas of cobble or gravel located above the new ordinary high water elevation to
provide more suitable vegetative substrate and increase the moisture retention characteristics
of the soil.

JR Merit believes that active sediment management measures may be necessary to obtain a
stable landform of the remaining reservoir sediments within a reasonable time frame, and to
minimize the safety hazards posed by tall, unstable sediment banks. The preferred method of
active sediment management is dependent on the location of the sediment and the grain size
of that sediment. Figure D7 "Preliminary Plan for Sediment Management" shows the
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approximate locations of different sediment types. Once the reservoir has been drained, JR
Merit will be able to monitor the behavior of the sediments, and will be able to better
determine the appropriate methods of active sediment management in a particular area.

4.3 ACTIVE SEDIMENT MANAGEMENT M EASURES

Sediments may be actively managed through a variety of methods to provide sediment
stability and promote the eventual revegetation of the reservoir through natural processes and
targeted revegetation efforts. Methods to collapse unstable sediments that will likely be
feasible and expedient to employ in the reservoir area are described below. Other solutions
may be developed in the field in response to specific site conditions and as aresult of
creative use of the available heavy equipment.

4.3.1 Heavy Equipment

Sediment and debris removal, stockpiling, and grading using heavy equipment may be
performed where access and soil stability alow. Heavy equipment may include excavators,
bulldozers, graders, yarders or other equipment. The saturated and unstable nature of
reservoir sediments immediately following reservoir dewatering will limit the use of heavy
equipment. In addition, the difficulty in accessing the reservoir in some locations will limit
heavy equipment use.

Theinside of river bends are typically more mildly sloped than the outside of river bends due
to natural channel morphology. As such, heavy equipment access to the reservoir may be
more easily developed at the inside of bends in the river. Areas where heavy equipment
access will likely be possible after the reservoir is dewatered are shown in Figures D1
through D6 (Appendix D). Where access alows, unstable sediments may initially be pushed
into the river using heavy equipment such as along reach excavator. Equipment such asthis
that can reach long distances, up to 40 feet, without surcharging unstable soils may possibly
be operated safely immediately following reservoir dewatering. Based upon site conditions
and access limitations, other heavy equipment may be used to push sediment into theriver in
order to achieve stable slopes.

4.3.2 Hydraulic Excavation

Where accessis limited, hydraulic excavation may be performed to erode sediments into the
river and collapse unstable slopes. Hydraulic excavation consists of shooting a high pressure
jet of water at the base of unstable sediments to erode the toe of the slope and promote its
collapse. Hydraulic excavation will require the use of small, portable temporary dams or
barriersin the White Salmon River to impound water for the hydraulic excavation pumping
system. Thetemporary, portable dam may simply consist of a highway barrier placed in the
river to provide backwater for the pump intakes. Hydraulic excavation may be performed
from the stable shoreline of the current reservoir or with equipment working from within, or
near the shoreline of, the newly reestablished river.

Outside bends of the newly reestablished river will generally be inaccessible to heavy
equipment due to steep side slopes. Thus, hydraulic excavation may be a preferred method
for promoting s ope stabilization in these areas. Where steep bedrock is encountered, as
expected at the outside river bends, care will be exercised to avoid scouring all soil off of
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bedrock surfaces since a small amount of soil in these areas may provide an essential
growing medium.

4.3.3 Blasting

Blasting is another method that may be used to collapse unstable slopes within the former
reservoir area or to remove or dislodge debris from the reservoir. If identified asafeasible
aternative to address site conditions observed following the draining of the reservoir,
blasting may be employed under strict controls. A blasting plan will be prepared that will
document the exact location and timing of blasting activities and the necessary saf ety
measures to be employed during execution of the blasting plan. The blasting plan will be
submitted to FERC for review and approval prior to initiating blasting activities.

434 Site Access

Temporary access roads will be constructed by the Contractor from existing access points
and across the river bed, as necessary, to mobilize equipment for sediment removal. Existing
access points are shown in Figure D1 (Appendix D). Temporary access roads will be
reclaimed when they are no longer necessary as described in the Erosion Control Plan.
However, the use of these access roads will be necessary for vegetation establishment,
maintenance, and weed control after sediment stabilization measures have been completed.

4.35 Anticipated Measuresfor Active Sediment M anagement

Figure D7 (Appendix D) "Preliminary Plan for Sediment Management™ shows the most
probable methods that JR Merit will use to actively manage reservoir sediments. JR Merit is
considering the use of hydraulic excavation techniques during the first 75 days after the
breach event. This methodology is considered the most flexible method of mobilizing
sediment into the river, when a considerable amount of water is still contained within the
pore spaces of the sediment deposits. Immediately after the breach event, heavy equipment
will not be able to operate in the reservoir area. This limitation may persist for weeks or
months, depending on the type of sediment, precipitation events, and other factors.
Beginning in the spring following the breach event, JR Merit anticipates that heavy
equipment will be able to shape fina grading contours, particularly in the upper sections of
the reservair.

If IR Merit can safely access the White Salmon River in the reservoir area within thefirst 75
days, then their plan for hydraulic excavation would be as follows:

1. Create atemporary shallow pool in the active river channel by temporarily placing
large boulders or precast concrete vehicle barriers.

2. Locate portable water pumps near the river, for a suction intake system from the
temporary shallow pool. All suction intakes would have approved fish screens. Total
pump capacity would be approximately 500-1,000 gallons per minute.

3. Utilize standard fire hose equipment to convey the pressurized water to an upland
location, downstream of the water pumping equipment.

4. Utilize standard fire-fighting nozzles and custom fabricated support stands to direct
the pressurized water flow onto sediment deposits that are potentially unstable or
those deposits that cannot be reached with conventional earthmoving equipment.
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Maintain on-site operators to keep the equipment functioning as intended, and to
prevent damage to areas where no sediment management is needed.

JR Merit and PacifiCorp Energy recognize that mobilizing some sediment into the White
Salmon River during the first 75 days post breach is beneficial to the project as awhole.
From a safety perspectiveit is preferable to prevent tall, unstable sediment banks from
becoming exposed and the ensuing mass wasting events from occurring. Mobilizing some of
the reservoir sediments when the river is aready moving large quantities of sediment, when
impacts to aquatic resources are expected, and when the river has its highest annual flow
regimes makes practical sense.

After theinitid 75 days of sediment erosion and mobilization, most of the remaining
reservoir sediments should have adequate slope stability. The shape of the remaining
sediments will probably not be immediately conducive to revegetation. JR Merit anticipates
that areas of wide sediment deposition on moderate slopes and some side drainages will

require final grading to achieve a suitable long-term form. The grading plan will consider
elements such as contour berms, streambed stabilization in side drainages, shaping of
riverbanks and adjacent floodplains, and shaping of suitable areas for wetlands devel opment.
Final grading and drainage improvement work will require the use of heavy equipment, and
this can best be achieved with relatively dry conditions. Such conditions are not expected
until April of each year, and typically last until October.

4.4 PAssIVE STABILIZATION M EASURES

Passive stabilization measures include natural revegetation, vegetative treatments, seeding,
and planting. Passive stabilization measures will resist surficial erosion resulting from heavy
rains and promote long-term stability of slopes and riverbanks. Following natural sediment
removal processes, it will be determined where passive erosion control measures such as
seeding, mulching, and planting may be appropriate. The applicability of passive measures
will primarily depend upon the attainment of dope stability criteria and the presence of
suitable soil conditions. Revegetation measures and the criteria that will be used to assess
revegetation measures are described in detail in the Revegetation and Wetlands Management
Pan.
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5 MONITORING

This section outlines monitoring that will be implemented after the reservoir is drained to
assess the progress of the former reservoir towards a safe and stable natura condition and to
direct ongoing stabilization activities to progress towards that goal. The monitoring plan
contains the following elements: routine field inspections to identify unstable embankments
and provide active management recommendations to ensure public safety and achieve stable
conditions within the former reservoir reach; and a study that will compare sediment
transport and geomorphic response observed following reservoir draining to the assumptions
and modeling described in the Sediment Behavior Analysis Report (G& G Associates, 2004).

51 ROUTINE FIELD INSPECTIONS

After the reservoir is drained, routine field inspections will be conducted of the reservoir area
and of the downstream portion of the White Salmon River. The purpose of these inspections
will beto identify unstable slopes, debris jams, fish passage problems, and develop strategies
to address the observed conditions. The inspections will aso note the progress of sediment
erosion through the former reservoir area and note, if possible, the location of the main river
channel knick point asit migrates upstream. Theinspectionswill also serve to document the
progress of the reservoir area and lower river towards stable, natural conditions. Field
inspections are anticipated to occur as frequently as necessary to respond to the dynamic
changes expected following reservoir dewatering. Inspectionswill become less frequent as
stability within the reservoir areaincreases but will occur after significant high flow or
rainfall events that may mobilize significant amounts of sediment or cause slope instability or
failure.

5.2 VIDEO AND PHOTO MONITORING

Video monitoring will be conducted following breaching to document and characterize
immediate geomorphic response of the reservoir bed to breaching of the dam. Similar video
monitoring was conducted during remova of the Marmot dam on the Sandy River in the fall
of 2007.

JR Merit will collect continuous video images of the breach event from three vantage points:
looking upstream from the dam, looking at the river immediately below the dam, and looking
at the river from the Powerhouse. This video footage will record the pre-breach conditions,
the breach event, and the ensuing 6 hours (+/-) until the flow through the tunnel drops down
to the approximate rate of water entering the reservoir area. Video coverage of the reservoir
immediately above the dam will continue past the 6-hour time point if visible changes to the
reservoir sediment form are continuing. In addition to the video images, JR Merit will
collect still photo images from multiple locations around the reservoir, primarily from
accessible vantage points such as Lake Road, Northwestern Lake Bridge, Graves Road, and
the dam itself. These photo points will be repeated daily for the first seven days post-breach,
and weekly thereafter for the first 75 days post breach. JR Merit will document sediment
deposition between the dam and the Underwood In Lieu Site during the first seven days post
breach, and then monthly during the first 75 days. This sediment deposition documentation
will be limited to locations that can safety be accessed in the canyon reach and below the
powerhouse.
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A report will be prepared that compares observed sediment transport dynamics and
geomorphic response to assumptions and modeling results presented in the 2004 Sediment
Behavior Analysis.

5.3 LIDAR SURVEYSAND SEDIMENT VOLUME CALCULATIONS

A series of LIDAR surveys will document and characterize geomorphic response of the
White Salmon River and accumulated reservoir sediments over the time frame of two to three
years. LiDAR surveyswill provide detailed topography of the reservoir bed that will alow
guantitative estimation of the volume of sediment removed from the reservoir through natura
erosion processes and active removal to stabilize slopes.

As previously described in Section 3.1, after dewatering the reservoir, ground survey control
will be set and aninitial LIDAR survey will be flown of the reservoir bed that extends from
Condit dam to approximately 1,400-feet upstream of Northwestern Lake Road.

At the end of thefirst rainy season following dam breaching, a second LiDAR survey will be
flown and mapped as described above. The topography will be reviewed, compared to the
previous survey, and evaluated. The topographic surfaces will be compared through surface
subtraction to estimate volumes of cut and fill within the reservoir bed.

A third LiDAR survey will be conducted at the end of the second rainy season after
breaching as described above. Analysis of the topography and aerial photographs will be
performed as described above. Cut and fill volumes will be estimated as previously
described. Based on the results of thisthird LiDAR survey, adetermination will be made
about the need for additional future surveys. If theriver channel and floodplain have
achieved a state of stability and the volume of sediment discharged from the system has
leveled off, then monitoring and analysis using LIDAR will be discontinued.

The results of the LiDAR surveys will be communicated to FERC and the Washington
Department of Ecology in annual progress and monitoring reports. The LIiDAR surveys will
also be used to compare the predicted geomorphic response and sediment volume discharge
estimates presented in the 2004 Sediment Behavior Analysis Report with what is observed in
thefield.

54 AERIAL PHOTOGRAPHY

After the reservoir is drained, aerial photographs of the reservoir bed and downstream
reaches of the river will be taken. The upstream extent of the aerial photographs will be
1,400-feet upstream of Northwestern Lake Road Bridge. The downstream extent of the
aerial photographs will be 500-feet downstream of SR14. Aeria photography will be
collected one and two years after the reservoir isdrained. The aeria photographs will be
high resolution photographs (i.e., 1 meter resolution or better). They will supplement the
routine field inspections described in Section 5.1 and be used to document the progress of
sediment stabilization efforts and revegetation measures.
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55 CRITERIA FOR CESSATION OF ACTIVE MANAGEMENT AND M ONITORING

The data collected as part of the monitoring program will be used to determine when the
reservoir has attained a stable condition. A stable condition will generaly be attained when:

e Remaining slopes and banks are stable and do not present a public safety risk

e Theriver within the former reservoir area has attained a stable course and channel
width.

e Theamount of sediment released from the reservoir is not longer significant, as
determined from water quality (turbidity) measurements and from LiDAR sediment

mapping and sediment quantity cal culations.

Upon attainment of these criteria, the reservoir will have attained or be on atrgjectory to
attain natural conditions, and PacifiCorp Energy will cease monitoring of the project areafor
the purposes of sediment management. However, monitoring required as part of other
management plans will continue based upon the criteriafor those specific monitoring efforts.
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