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EXECUTIVE SUMMARY
The Federal Energy Regulatory Commission (FERC) Order on Offer of Settlement and Issuing
New License (License) for the Lake Chelan Hydroelectric Project No. 637 (Project) was issued
November 6, 2006 to the Public Utility District No. 1 of Chelan County (Chelan PUD). Article
403 of the License requires Chelan PUD to submit to FERC a Stehekin Area Implementation
Monitoring Plan by November 6, 2007. This plan describes the methods and schedule used to
reduce and monitor dust, establish native riparian habitat and reduce non-native plants, and
monitor wildlife in the reservoir drawdown zone and along the reservoir shoreline in the area of
Stehekin required by the License, as specified in the License articles, and the Lake Chelan
Comprehensive Settlement Agreement, October 8, 2003 (Settlement Agreement). Included in
this plan are provisions for how the National Park Service (NPS) intends to use funding made
available by the Chelan PUD to improve ecological conditions in the drawdown zone.
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SECTION 1: INTRODUCTION
The Federal Energy Regulatory Commission (FERC) Order on Offer of Settlement and Issuing
New License (License) for the Lake Chelan Hydroelectric Project No. 637 (Project) was issued
on November 6, 2006 to the Public Utility District No. 1 of Chelan County (Chelan PUD). The
License requires a number of measures related to riparian habitat enhancement and protection
measures and dust abatement to be implemented in the drawdown zone and along the reservoir
shoreline in the area of Stehekin, as described in the Lake Chelan Comprehensive Settlement
Agreement (Settlement Agreement), October 8, 2003. The Settlement Agreement is Appendix A
to the License.
License Article 403 requires Chelan PUD, within one year of the License issuance date, to file
with FERC a Stehekin Area Implementation Monitoring Plan (SAIMP). The components of the
SAIMP relate to riparian habitat improvements and dust abatement in the Stehekin area that are
specified in the Settlement Agreement, as stated below.
Article 403. Stehekin Area Implementation Monitoring Plan. Within one year of the
issuance date of the license, the licensee shall file for Commission approval, a plan to
monitor the measures implemented in accordance with the Stehekin Area Implementation
Plan required by Article 4 of the Lake Chelan Settlement Agreement and contained in
Chapter 4 of the comprehensive plan attached to the settlement agreement. The purpose of
the plan is to provide details on the measures that would be implemented to monitor dust
emissions, establishment of native riparian vegetation, and reductions in non-native plants in
the reservoir drawdown zone and along the reservoir shoreline in the area of Stehekin.
The Settlement Agreement also included two wildlife monitoring tasks in the SAIMP. They are
described in this SAIMP, whereas other wildlife projects and tasks are described in the Wildlife
Habitat Plan.
This SAIMP describes the work that the NPS anticipates conducting to address issues associated
with vegetation and wildlife in the drawdown zone and dust concentrations during drawdown in
order to meet the requirements of the License and Settlement Agreement. The organization of
this SAIMP is in sections that relate to specific clauses in Article 403. Each section begins with
the relevant requirements of the License, followed by a description of the methods that will be
used to monitor and report compliance with the License.
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SECTION 2: DUST EMISSIONS
2.1 Background
Fine sediments that are deposited in Lake Chelan by the Stehekin River cover most of the
drawdown zone. The sediments are exposed after the snow melts, which varies from late
February to mid-March. They are dried by the air and, except when wetted by rain, remain dry
until the lake is refilled in June. Strong down-valley diurnal winds can lift the fine sediments
into the air, creating a dust cloud as much as several hundred feet in the air and several miles
down lake. Some of this dust is deposited at Stehekin Landing. Dust events usually occur
between mid-March and mid-June.
Chelan PUD and the NPS jointly funded an air quality study to determine the timing and
duration of dust events, the magnitude (amount and size of particulates), and the chemical
composition of dust in the air at Stehekin Landing (ARS, 2001). Dust concentrations were
measured for three particle size ranges. These were PM2.5 (smaller than 2.5 microns), PM10
(smaller than 10 microns) and total suspended particulates (TSP). The PM2.5 and PM10 sizes
are known as respirable dust and concentration limits are included in EPA standards. EPA
standards no longer regulate concentrations of particles larger than PM10, since they are
generally no longer considered a health threat. The study determined that dust measured at
Stehekin Landing did not exceed any federal air quality standards. The measured concentrations
of dust in the PM2.5 and PM10 particle size ranges were below the EPA standards for those
ranges. As reflected in the TSP measurements, most of the particles were larger than the PM10
particle size range and so are not regulated.
Although the study showed that the dust does not violate any air quality standards, the NPS
considers the dust to be a significant problem, and is concerned about such things as reduced
visibility, respiratory irritation from the dust, increased maintenance costs and increased wear
and tear on computers and other equipment. Dust also affects the visitor experience and
aesthetic values in the upper four miles of Lake Chelan.
Changes in the annual cycle of water levels and inundation period from the first license to the
second license have produced some changes in the drawdown area, and have complicated efforts
to understand related natural resource problems. Also, recent observations have shown that
normal variations from year to year in the lake level cycle can produce substantial differences in
the source area and the dust.
The NPS used photography taken during the fugitive dust events monitored by the air quality
study in 2000, together with previous aerial photography and a geographic information system
(GIS), to map the areas in the 300-acre drawdown zone that contribute to the airborne dust.
Ninety acres of the drawdown zone appear to be of sufficient elevation to dry out when
dewatered during the spring. During 2000 and 2001, only 10 to 30 acres of these 90 acres
produced the bulk of airborne particulates. In 2002, the spring lake levels were lower and the
source area was observed to have expanded to about 50 acres. Also, observations suggested that
the frequency and severity of dust events was greater. This sort of variation should be taken into
account in planning dust control efforts.
Stehekin Area Implementation Monitoring
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2.2 Goals & Objectives
Defining a measurable objective for the dust abatement effort has proven to be problematic. The
intent is to substantially reduce the objectionable effects of dust, primarily impaired visibility and
discomfort. Because visibility is difficult to measure objectively, and discomfort is largely
subjective, Chelan PUD and the NPS simply chose to seek a 50 percent reduction in the
magnitude and duration of dust events, in the expectation that such a reduction would create
substantial improvements in conditions at Stehekin Landing. The goal of a 50 percent reduction
assumes use of the measurements in the existing study report (ARS, 2001) as a baseline.
More specifically, the objective is to reduce the duration of dust events and the concentration of
total suspended particulates (TSP) measured at Stehekin Landing during dust events by at least
25 percent within the first 10 years of the License period, and to reach the goal of 50 percent
total reduction by year 20 of the License period, and then continue at that level or better for the
remainder of the License. The concentration of TSP will be monitored using a nephelometer,
which measures light scatter that can be related directly to TSP mass concentration during the
dust event. Chelan PUD and the NPS do not know whether this objective is attainable, or how
much such a reduction in dust would increase visibility and/or decrease discomfort, but they
anticipate that the benefits of such a reduction would be considerable.
2.3 Mitigation Method
It is unlikely that any single management action will completely solve the problem of fugitive
dust. A combination of actions by the NPS may be required to reduce airborne dust from the
drawdown zone to the desired degree. The effort to reduce dust in this situation is essentially
experimental. It is anticipated that in 2008 and 2009 treatment options will be investigated and
small-scale tests of one or more possible approaches will be completed. Depending on these
initial results, full-scale implementation will begin in years 2010 through 2012. Treatments may
include the following:
Irrigation of the main dust producing areas:
Higher elevation areas of the mudflats are subject to more wind exposure and consequently will
be drier. Areas with drier dust particles and increased wind exposure produce the greatest
amount of fugitive dust. Installation of an irrigation system to wet these areas will be examined.
Placement and anchoring of large woody debris:
Place large woody debris (LWD) with rock anchors in the fugitive dust source areas (about 50
acres) to serve as windbreaks. The LWD will be placed roughly perpendicular to the prevailing
wind direction and anchored directly to the lake bed so that they do not move.
2.4 Environmental Effects Monitoring
The NPS plans to perform periodic monitoring of airborne dust at Stehekin Landing. A
nephelometer will be purchased in 2010 in order to monitor the effectiveness of the treatments
and will be used to monitor the abatement program throughout the term of the License. The
indicator to be used to determine the extent of success of dust abatement work is the product of
the duration of dust events and the mass concentration of TSP. The NPS plans to conduct TSP
monitoring on the roof of the cabana at Stehekin Landing, where the air quality monitoring
equipment was located in 2000. A remote weather station will be placed with the TSP sampler
Lake Chelan Project No. 637
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to document weather conditions associated with dust events, including wind speed and direction,
temperature, and humidity. The Particle and Visibility Monitoring Data Analysis Report (ARS,
2001) will serve as the baseline for comparing levels of TSP. Key data from that report are
summarized in the table below (Table 1).
During the experimental phase, to determine the preferred treatment option(s), monitoring will
be conducted annually during the spring dust period. Beginning in 2011, monitoring will be
conducted every five years. Monitoring will occur from mid-March to mid-June, using a
nephelometer. The goal is to reduce the cumulative mass of airborne dust by 50 percent from
baseline measurements taken in 2000. The percent reduction achieved is calculated by
comparison of a year's average product (TSP times duration) measured during dust events with
the comparable number based on measurements from the 2000 monitoring period stated in the
report noted above (ARS, 2001). The minimum and maximum durations and mass
concentrations will also be analyzed for significant changes.
Table 1: Key Dust Data from 2000

Dust Event Date
(day)
03/28/00
04/19/00
04/22/00
05/03/00
05/05/00
05/10/00
05/16/00
05/17/00
05/21/00
05/22/00
Averages

Approx.
Duration
(hours)
6.50
4.25
7.75
4.25
8.25
4.50
8.75
11.50
7.25
5.00
6.80

TSP
Mass conc.
(μg/m3)
376.9
332.2
132.5
68.5
69.6
44.9
52.4
82.0
93.9
36.9
129.0

Product:
(TSP x
Duration)
2450
1412
1027
291
574
202
459
943
681
185
822

Lake
Elevation
(feet)
1088.1
1088.4
1088.8
1089.6
1089.7
1090.0
1090.1
1090.4
1091.0
1091.4
1089.8

References: Table 4-2, Event Particulate Data, page 4-4; Table 4-3, Particulate Data Recovery and
Mass Concentration Statistics, page 4-5; and Table 5-2, Summary of Parameters for Event Sampling
Days, page 5-11; Stehekin, Washington, March 15 to June 12, 2000.

The NPS and Chelan PUD understand that the monitoring may be influenced by random
variations between years in weather, lake level cycle, and possibly other factors. Also, a certain
degree of judgment will have to be exercised to decide whether developing conditions merit
monitoring as a dust event, and to determine its starting and ending times. Annual variations and
the small amount of subjectivity required are unavoidable, and should be considered in
evaluating results.
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2.5 Reporting
License Article 403 requires the SAIMP to include:
(c) a schedule for filing a report for Commission approval in years 5, 10, 15, and 20 of
the license detailing the measures implanted to reduce dust emissions, results of the total
suspended solids particulate sampling, and any recommendations for additional measures
to achieve a reduction in the magnitude and duration of dust events by 50 percent by year
20 of the license; and
2.5.1 Report Content and Schedule
Chelan PUD will prepare a report for Commission submittal as required by License Article 403.
The report will be a joint effort developed by NPS and Chelan PUD. Submittal dates and content
are anticipated to be as follows:
Table 2: Reporting Schedule for Dust Abatement

Date
November 6, 2011
November 6, 2016
November 6, 2021
November 6, 2026

Contents
Mitigation measures
monitoring results
Mitigation measures
monitoring results
Mitigation measures
monitoring results
Mitigation measures
monitoring results

Submit to
installed and FERC by Chelan PUD and NPS
installed and FERC by Chelan PUD and NPS
installed and FERC by Chelan PUD and NPS
installed and FERC by Chelan PUD and NPS

2.6 Budget - Dust Emissions
The budget for dust emission abatement was originally researched in 2002. As additional
planning has been conducted, the costs have been evaluated still using the original values
provided in 2003 dollars. The work will begin in 2008, and this plan was developed in 2007. To
try to provide as convenient of format as possible for the implementers, the costs are presented in
this plan in both 2003 and 2007 dollars, using the CPI adjustment provided in Section 19.1 of the
Settlement Agreement. This should allow for cross checking to original planning, as well as
proper budgeting for current work. The anticipated costs, in each year’s dollars, are presented in
Table 3 and Table 4.
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Table 3: Budget for Dust Emissions Abatement in 2003 dollars
Available funds
$100,000 Dust Abatement
Additional
abatement or
$45,000
monitoring
Monitoring &
$15,000
Evaluation

2007

2008
$5,000

2009
2010
$30,000 $30,000

$9,000

$1,200

2011
$35,000

2012

2013

2014

$1,200

$1,200 $1,200

$1,200

2012

2014

2016

2026

2036

2046

$15,000

$12,000

$12,000

$6,000

2016

2026

2036

2046

Table 4: Budget for Dust Emissions Abatement in 2007 dollars
Available funds
$112,067
$50,430
$16,810

Dust
Abatement
Additional
abatement or
monitoring
Monitoring &
Evaluation

2007

2008

2009

2010

2011

$5,603

$33,620

$33,620

$39,223
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SECTION 3: ESTABLISHMENT OF NATIVE RIPARIAN
VEGETATION AND ENHANCEMENT OF WILDLIFE HABITAT
3.1
Background
Native Riparian Plants - Riparian wildlife habitat along the shoreline and at the head of Lake
Chelan was lost or diminished as a result of historic human activity and the construction of
Chelan Dam. A need has been identified to protect and enhance riparian vegetation along the
shoreline of Lake Chelan to provide wildlife habitat as well as providing conductivity from Lake
Chelan to the surrounding forested areas for wildlife. A more detailed description can be found
in the Riparian Zone Investigation study report (DE&S, 2000).
Since these low-lying areas are not submerged and have some native plants, they are prime areas
for revegetation. The success of native riparian plant rehabilitation efforts is expected to depend
to a great extent on the influence of the lake level on ground water levels and on the type and
quality of soil present. Also, at the highest lake levels, small channels that penetrate these lowlying areas are flooded. This appears to have a negative effect on stability and retention of the
surface soils. The species diversity and species richness of native vegetation along the
drawdown zone shoreline is believed to have decreased since the mid-1970s, based on evaluation
of aerial photography. Proposed changes to Project operations are expected to decrease the
period of inundation and encourage more plant growth in some parts of the drawdown zone, as
compared with the existing baseline conditions. This will be a beneficial effect of operation
under the License, though its magnitude is presently unknown.
A variety of native grasses, sedges, shrubs, willows, and trees are necessary to create a diverse,
multi-storied riparian habitat. Propagation and planting of native vegetation is needed to restore
or improve the species richness, structure, and function of the shoreline riparian areas. Selected
native plant species can out-compete the non-native reed canary grass, and these native species
will be planted to assist in controlling this exotic grass. Native species planting will also
improve the habitat for wildlife species using the riparian zone. Based on photographs taken
during spring dust events and GIS modeling, it appears that the revegetation of the shoreline will
have little or no effect on wind speed on the flats.
Native Riparian Wildlife - Kuntz and Glesne (1993) and Duke Engineering and Services, Inc.
(DE&S 2000) provide a baseline of current condition of wildlife and riparian habitat resources at
the mouth of the Stehekin River. DE&S (2000), in their Riparian Zone Investigation, describes
the Stehekin River area as being the most extensive and structurally developed of any of the nine
areas studied on Lake Chelan. According to the study, the Stehekin River has the highest
mammal, bird, and amphibian species diversity, and the highest mammal and bird species
abundance of the nine areas. It is also the only location where a zone of emergent vegetation
was found.
Inundation causes areas of the drawdown zone to remain unsuitable as wildlife habitat for much
of the annual cycle. During spring and early summer, rising water levels flood the nests of
breeding waterfowl. The current project operation limits the natural development of riparian
Lake Chelan Project No. 637
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habitat. Under the new lake level regime, which calls for earlier drawdown and refill than the
previous license, and through mitigation measures outlined in this section these effects should be
reduced greatly.
Wildlife Monitoring - NPS Management Policies (National Park Service, 2006) direct parks to
inventory and monitor park resources to aid in wildlife management and protection. In 1998
Congress passed the National Parks Omnibus Management Act mandating a "program of
inventory and monitoring of National Park system resources to establish baseline information
and to provide information on the long-term trends in the condition of National Park system
resources."
3.2
Goals & Objectives
The primary goal of this section of the plan is to protect existing riparian habitat along the
shoreline and in the inundation zone at the head of Lake Chelan, and to enlarge and connect it
where feasible, so that it will function as a multi-storied, diverse, riparian vegetation and wildlife
corridor. The specific goals include:
•
•
•
•

Protecting existing shoreline riparian vegetation to prevent a decrease in total acreage,
and to maintain plant species diversity, forest structure, and connectivity.
Improving the species richness, function of wildlife habitat, and diversity of forest
structure within existing riparian vegetation.
Reducing shoreline riparian habitat fragmentation, and improve fish and wildlife habitat
by enlarging and connecting existing riparian vegetation.
Improving riparian wildlife habitat for vertebrate and invertebrate species.

3.3
Mitigation Method
NPS plans to recreate, where feasible, a multi-storied, multi-species native riparian vegetation
corridor along the lakeshore at the head of Lake Chelan. To be most effective, species of native
trees and shrubs (from local genetic stock) should be propagated locally to preserve their genetic
integrity, and then planted at designated locations, thereby improving, expanding, and
connecting existing riparian vegetation. Both deciduous and coniferous shrub and tree species
are desired to provide necessary cover and forage for a variety of wildlife species. It is expected
that native riparian plants such as willow, red alder, black cottonwood, big-leaf maple, red osier
dogwood, western red cedar, and various sedges can be propagated at the NPS native plant
nursery and planted to assist in these efforts. To be most effective this work will be coordinated
with erosion control efforts, where possible.
In 2008 and 2009, NPS staff will refine their GIS map of the drawdown zone to delineate the
extent of reed canary grass infestation and existing native riparian vegetation. NPS will set
priorities for the native riparian vegetation areas to create a schedule for future enhancement and
maintenance and, in 2009, will test the efficacy of the proposed management actions at selected
sites. Information from these efforts will be used to develop a Riparian Zone Plan for the
expansion of existing riparian areas and the establishment of new riparian zones with the overall
goal of providing a continuous riparian corridor for wildlife. This plan will be completed by the
end of 2009.
Stehekin Area Implementation Monitoring Plan
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Regrading of deltas and islands:
Efforts to rehabilitate native riparian vegetation on the deltas and islands at the head of Lake
Chelan may require some initial regrading of contours. This is expected to improve the
conditions for riparian plant survival and growth, increase the number of species for which these
sites are suited, and deepen adjacent channels. Regrading will occur in winter and spring during
times of low water levels. This component will likely occur sometime during the first 5 years of
habitat enhancement work (2010 to 2014) and will be further outlined in the 2009 plan.
Riparian habitat improvements: The following management actions will occur between 2010
and 2019:
•
•
•
•
•

Collect and propagate selected native plants, particularly shrubs and trees considered of
high value to wildlife species inhabiting the Stehekin Valley and that are competitive
against reed canary grass infestations;
Re-contour selected sites within the drawdown area;
Plant selected sites, working from established intact native riparian areas outward to
enlarge their perimeter and size;
Contain the reed canary grass by mowing, trimming seed heads, and pulling along the site
perimeter; and
Work with private landowners to control reed canary grass and plant native herbaceous,
shrub, and tree species on their shoreline property.

During the remaining years of the License NPS intends to continue containment of reed canary
grass from the perimeter of areas native riparian vegetation to achieve 50 percent native plant
cover along the drawdown zone shoreline, and plant native riparian plants on sediment islands
where LWD has been anchored in shallow water for permanent windbreaks and more erosion
control of the flats.
3.4
Environmental Effects Monitoring
The monitoring frequency and parameters at each riparian planting site will be presented in the
2009 Riparian Zone Plan (to be written). In general, the riparian rehabilitation sites will be
monitored for two consecutive years starting in 2014, and then in 2020, 2025, and 2030 (for a
total of eight years over the 16 year period). This correlates to years 8-9, 14-15, 19-20, and 24-25
of the New License, or approximately a 5-year interval. Monitoring will be conducted as due
diligence following the riparian rehabilitation.
Monitoring faunal biodiversity responses to riparian habitat restoration efforts may include the
following two criteria:
• Species richness and abundance of vertebrate and invertebrate fauna using riparian habitats at
the head of Lake Chelan.
• Community patterns (total functional diversity, functional richness, and functional
redundancy) and functional responses of communities (resilience, resistance, and
attenuation).
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Duke Engineering & Services Inc. (2000) and Kuntz and Glesne (1993) provided a baseline for
riparian habitats and associated wildlife in the lower Stehekin Valley. NPS will conduct wildlife
monitoring of riparian habitat improvement projects in 2022 and 2023, 2037 and 2038, and 2051
and 2052 utilizing the same methods as the Duke Engineering & Services (2000) inventory.
These dates correlate to years 16-17, 21-22, and 45-46 of the New License. This differs from
Section 6.4 of Chapter 4 of the Comprehensive Plan which states that this work will be
conducted in years 10-11, 20-21, and 40-41 of the New License. Monitoring will be conducted as
due diligence following the riparian rehabilitation, which will not occur as originally anticipated.
We request FERC consider a change to these dates from that proposed in the Comprehensive
Plan. Comparison between baseline conditions of current functioning riparian habitats and
habitat restoration areas at the time of monitoring using the above criteria will determine how
effective rehabilitation efforts are.
Starting in 2008, NPS will conduct annual surveys along shorelines (and near-shore areas) on
Lake Chelan and the Stehekin River (below Harlequin Bridge) within Lake Chelan National
Recreation Area (LACH) to locate and monitor osprey and bald eagle nesting activities. All nest
sites, both new and historic, will be monitored annually to determine site occupancy and
productivity. This effort will require two visits to each active site. Occupancy surveys will
occur from mid to late April to determine if a nest site is occupied. The second survey, for
productivity (number of young fledged per nest site), will occur in July. Products will include an
annual administrative report and technical report every 5th year.
3.5
Reporting
License Article 403 requires the SAIMP to include:
(d) a schedule for filing a report for Commission approval every 5 years of the license describing
the success of establishing native riparian vegetation and reducing non-native species and any
recommendations for additional measures.
3.5.1 Report Content and Schedule
Chelan PUD will prepare a report for Commission submittal as required by License Article 403.
This report will be a joint effort developed by NPS and Chelan PUD. One report will be
developed to describe revegetation and reduction of non-native plants. Submittal dates and
content are anticipated to be as follows:
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Table 5: Reporting Schedule for Revegetation, Wildlife Habitat Restoration, and Reduction of Non-native
Plants

Date
Annually, Nov.
6
Nov. 6, 2009

Contents
Report on results of bald
eagle/osprey surveys
Riparian Zone action plan completed

Nov. 6, 2011

Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Final Report for “Monitor wildlife in
drawdown zone” survey
Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Final Report for “Monitor wildlife in
drawdown zone” survey
Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Conduct & monitor mitigation
measures, technical report
Final Report for “Monitor wildlife in
drawdown zone” survey
Conduct & monitor mitigation
measures, technical report

Nov. 6, 2016
Nov. 6, 2021
Nov. 6, 2023
Nov. 6, 2026
Nov. 6, 2031
Nov. 6, 2036
Nov. 6, 2038
Nov. 6, 2041
Nov. 6, 2046
Nov. 6, 2051
Nov. 6, 2052
Nov. 6, 2056
3.6

Submit to
Chelan PUD by NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS
FERC by Chelan PUD and
NPS

Budget – Native Riparian Vegetation and Wildlife Habitat Enhancement

The budget for native riparian vegetation and wildlife habitat enhancement was originally
researched in 2002. As additional planning has been conducted, the costs have been evaluated
still using the original values provided in 2003 dollars. The work will begin in 2008, and this
plan was developed in 2007. To try to provide as convenient of format as possible for the
implementers, the costs are presented in this plan in both 2003 and 2007 dollars, using the CPI
adjustment provided in Section 19.1 of the Settlement Agreement. This should allow for crosschecking to original planning, as well as proper budgeting for current work.
The anticipated costs, in each year’s dollars, (Table 6 and Table 7) shows anticipated
expenditures yearly from 2007 to 2028, and then switches to show the lump sum that will be
Lake Chelan Project No. 637
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expended during the period of 2029 to 2055. Because many of the projects will necessarily have
to adjust to respond to what is found through monitoring, it is prudent to wait until 2029
approaches before the subsequent years’ budgets are determined. The total amount of funds
expected to be expended for the various projects in years 2029 to 2055 is shown as a total
amount in the column 2029 to 2055.
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Table 6: Budget for Revegetation, Wildlife Habitat Restoration, and Reduction of Non-native Plants in 2003 Dollars
Riparian
Vegetation /
Wildlife
Collect plant
material

Total Funds

2008

2009

$15,400

Propagate plants

$79,800

Regrade deltas
& islands

$12,000

Contain reed
canary grass

$117,600

Plant nursery
stock

$27,000

Crew leader

$135,000

Plant ecologist
oversight

$43,200

Collect Baseline
information

$15,000

Riparian
Vegetation
Monitoring

$15,000

Osprey & Bald
Eagle Surveys

$50,000

Monitor
Wildlife in
Drawdown
Zone

$90,000

Monitor Effects
of LWD

$50,000

Totals

$650,000

2010

2011

2012

2013

2014

$1,000

$1,000

$1,000

$1,000

$1,000

$5,700

$5,700

$5,700

$5,700

$5,700

$5,700

$5,700

$6,000

$6,000

$9,600

$9,600

$7,200

$7,200

$7,200

$7,200

$7,200

$1,800

$1,800

$1,800

$1,800

$1,800

$1,800

$1,800

$7,500

$7,500

$7,500

$7,500

$7,500

$7,500

$9,600

$4,800

$7,500

$2,000

$9,600

$7,500

$7,500

$7,500

$4,800

$4,800

$4,800

2015

2016

2017

2018

2020

2021

2022

$1,250

$1,250

$1,250

$1,250

$5,400

$5,700

$5,700

$5,700

$22,800

$1,500

$1,500

$1,500

$1,800

$1,800

$1,800

$9,000

$7,500

$7,500

$7,500

$37,500

$7,200

$7,500

$4,800

2023

2024

2025

2026

2027

2028

$1,500 $1,500 $1,500 $1,500 $1,500 $1,500

$4,800

2056

$22,500

$14,400

$7,500

$1,000

$1,000

$1,000

$1,000

$1,000

$3,000

$3,000

$1,000

$1,000

$3,000

$1,000

$1,000

$1,000

$1,000

$1,000

$3,000

$1,000

$1,000

$3,000

$1,000 $1,000 $1,000 $1,000 $1,000 $1,000

$15,000 $15,000

$10,000
$9,500

2029 2055

2019

$13,300 $23,900 $29,600 $37,400 $32,600 $32,000 $26,200 $23,200 $23,200 $27,500

$26,550

$18,750

$20,000 $10,000

$33,750 $17,500 $2,500 $5,500 $2,500 $2,500 $12,500 $221,600 $11,000

Note: Costs for License Article 9c2b are presented in italics.
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Table 7 Budget for Revegetation, Wildlife Habitat Restoration, and Reduction of Non-native Plants in 2007 Dollars
Riparian
Vegetation /
Wildlife

Total Funds

Collect plant
material

$17,258

Propagate plants

$89,429

Regrade deltas
& islands

$13,448

Contain reed
canary grass

$131,791

Plant nursery
stock

$30,258

Crew leader

$151,290

Plant ecologist
oversight

$48,413

Collect Baseline
information

$16,810

Riparian
Vegetation
Monitoring

$16,810

Osprey & Bald
Eagle Surveys

$56,034

Monitor
Wildlife in
Drawdown
Zone

$100,860

Monitor Effects
of LWD

$56,034

$11,207

Totals

$728,436

$10,646 $14,905 $26,784 $33,172 $41,913 $36,534 $35,861 $29,362 $26,000 $26,000 $30,818

2008

2009

2010

2011

2012

2013

2014

$1,121

$1,121

$1,121

$1,121

$1,121

$6,388

$6,388

$6,388

$6,388

$6,388

$6,388

$6,388

$6,724

$6,724

$8,069

$8,069

$8,069

$8,069

$8,069

$10,758 $10,758 $10,758 $10,758

$5,379

$8,405

$2,241

2015

2016

2017

2018

$2,017

$2,017

$2,017

$2,017

$2,017

$2,017

$2,017

$8,405

$8,405

$8,405

$8,405

$8,405

$8,405

$8,405

$8,405

$8,405

$5,379

$5,379

$5,379

2020

2021

2022

$1,401

$1,401

$1,401

$1,401

$6,052

$6,388

$6,388

$6,388

$25,551

$1,681

$1,681

$1,681

$2,017

$2,017

$2,017

$10,086

$8,405

$8,405

$8,405

$42,025

$8,069

$8,405

$5,379

2023

2024

2025

2026

2027

2028

2029 2055

2019

$1,681 $1,681 $1,681 $1,681 $1,681 $1,681

$5,379

2056

$25,215

$16,138

$8,405

$1,121

$1,121

$1,121

$1,121

$1,121

$3,362

$3,362

$1,121

$1,121

$3,362

$1,121

$1,121

$1,121

$1,121

$1,121

$3,362

$1,121

$1,121

$3,362

$1,121 $1,121 $1,121 $1,121 $1,121 $1,121

$16,810 $16,810

$29,754

$21,013

$22,413 $11,207

$37,823 $19,612 $2,802 $6,164 $2,802 $2,802 $14,008 $248,340 $12,327

Note: Costs for License Article 9c2b are presented in italics.
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SECTION 4: REDUCTION OF NON-NATIVE PLANTS
IN STEHEKIN
4.1

Background

Non-native plants are invading disturbed and undisturbed lands along the shoreline of the
reservoir, and threaten the structure and function or ecological integrity of native plant
communities. Disturbed lands along the shoreline provide a conduit for invasive non-native
plants.
Some of the riparian, wetlands and lakeshore areas on Lake Chelan have been infested with
many exotic plants, most importantly the aggressive reed canary grass. This grass has
historically been used for cattle and horse feed as well as soil stabilization and dust reduction.
Cereal rye and reed canary grass were planted in the drawdown zone during the 1980s to reduce
the problem of windborne dust. These attempts were not successful. Reed canary grass has
since advanced to inland riparian areas and onto shoreline private property. In the shoreline
deltas and islands where the land was cleared for the reservoir, but not inundated, reed canary
grass has become the predominant plant cover. Reed canary grass is currently found in riparian
zones and wetlands in Stehekin as far north as the Stehekin Airstrip.
This specie can tolerate some drought as well as complete immersion for months. It reproduces
by seed as well as rhizome and once established it becomes a monoculture, excluding most
native plant species at a site. It is critical to reduce these populations to protect the native
wetlands and riparian zones within the Lake Chelan National Recreation Area.
4.2
Goals & Objectives
The primary goal of this section of the plan is to reduce the current abundance, distribution, and
cover of reed canary grass and control the spread of other non-native plants along the shoreline.
Two specific objectives include:
• Reduce the cover of reed canary grass from the perimeter of areas of native riparian
vegetation, and plant native vegetation to achieve 50 percent native plant cover along
the drawdown zone shoreline within the first 25 years of the License.
• Reduce the total shoreline area currently covered by non-native plant species by 50
percent within the first 25 years of the License, and avoid new invasions.
4.3
Mitigation Methods
The reed canary grass infestation will be mapped by NPS staff, using GIS/GPS technology,
beginning in 2008. A preliminary examination of a GIS-generated map using aerial photography
shows about 10 acres of private land and 12 acres of public land along the shoreline infested with
reed canary grass. It also shows 12 acres of private land and seven acres of public land with
some native riparian vegetation. About four of the seven acres of public land were initially
cleared for the reservoir, but have never been completely inundated and offer a prime site to
begin riparian rehabilitation. The amount of similar private land is unknown.
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Initial field work will include a survey to delineate the current cover of both native and nonnative plant species on NPS lands. These areas will also be identified on private lands where
permission is granted. This field work will provide the basis of information needed to write a
plan for treatments on specific sites identified in the initial field work. Initial removal of reed
canary grass will precede riparian planting. This may occur over several seasons prior to and
conjunction with riparian planting.
If herbicides are used, they will be non-residual and applied very selectively to control reed
canary grass at the head of the lake to insure that no harm occurs to aquatic biota and water
quality. Most herbicide brands that can be used near water state that they cannot be used within
a half mile of potable water sources. Several valley residents live at the head of the lake, and
residual herbicide use could affect residential water sources, although techniques will be used in
any herbicide applications that will minimize that risk.
The NPS will use an integrated pest management approach to contain and control invasive
non-native plants along the shoreline within Lake Chelan National Recreation Area. New
invasions of non-native plants will be controlled quickly and aggressively to assure success,
reduce environmental impacts, and keep future costs at a minimum.
4.4
Monitoring Methods to Determine Success
The efficacy of the reduction and removal of the reed canary grass populations will be detailed in
the Riparian Zone Plan (to be written in 2009), following field work that will initiated in 2008.
Removal of reed canary grass will begin in 2010 and proceed to 2019. Monitoring of the results
of the control efforts will be conducted yearly until 2028 and will continue after that time if
necessary. This differs from Chapter 4 of the Comprehensive Plan, which states that monitoring
will be conducted on a five year interval. Based on further consideration by the Chelan PUD and
the NPS, it was determined that monitoring would be more appropriately conducted more
frequently, for hopefully a shorter period of time to allow for removal of new growth as it
occurs.
4.5
Reporting
License Article 403 requires the SAIMP to include:
(d) a schedule for filing a report for Commission approval every 5 years of the license
describing the success of establishing native riparian vegetation and reducing non-native
species and any recommendations for additional measures.
The reports for reducing non-native species will be included with the reports for establishing
native riparian vegetation, and are presented in Table 5.
4.6 Budget
The budget for Section 4: Reduction of Non-Native Plants in Stehekin is embedded within the
budget for Section 3.6 (Table 6 and Table 7) of this plan.
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SECTION 5: MEMORANDUM OF AGREEMENT
REGARDING PAYMENT
All payments for work conducted by the NPS will be in accordance with Section 19 of the
Settlement Agreement. See Memorandum of Agreement, Appendix B. Funding will be provided
on a reimbursement basis within (90) ninety days of the Agency submitting a quarterly
invoice/variance form and only after review and approval by Chelan PUD. As a condition of
payment for any work performed under the Settlement Agreement, NPS must submit a
certification that the work was performed in a manner consistent with the Settlement Agreement,
as well as annual planning reports no later than January 31 of each year. The annual planning
reports must document all work that was completed during the preceding year, and the actual
cost of that work. In addition, they must contain a detailed description of the work to be
undertaken in the current year, a general description of the work to be undertaken in the
following year, and the estimated costs of that work. . Planned and completed work provided by
NPS will be summarized annually and included in an Annual Report submitted to the
Commission by Chelan PUD.
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APPENDIX A: CONSULTATION

Record of Communications
Article 403 of the Project License requires that Chelan PUD “file for Commission approval, a
plan to monitor the measures implement in accordance with the Stehekin Area Implementation
Plan”. Additionally, “The plan shall be developed in consolation with the U.S. Park Service
(Park Service). The licensee shall include with the plan documentation of consultation, copies of
recommendation on the completed plan after it has been prepared and provided to the Parks
Service, and specific descriptions of how the Park Service’s comments are accommodated by the
plan. The licensee shall allow a minimum of 30 days for the Park Service to comment and to
make recommendations before filing the plan with the Commission. IF the licensees do not adopt
recommendations, the filing shall include the licensees’ reasons, based on project-specific
information. The Commission reserves the right to make changes to the plan submitted.”
This plan was developed collaboratively by Chelan PUD and the NPS. Chelan PUD has
completed the consultation requirements, beginning on 2/5/07 by meeting with the NPS and
determining the most efficient means of developing the required plan. Meetings between the two
entities were conducted on the following dates:
February 5, 2007
February 27, 2007
April 20, 2007
May 7, 2007
June 19, 2007
July 19, 2007
October 24, 2007

30 Day Comments
As required by the License, the draft final plan was sent to the NPS for a 30-day review on
September 25th. A copy of the transmittal e-mail is provided below.

-----Original Message----From: Bitterman, Deborah On Behalf Of Duffy, Janel
Sent: Tuesday, September 25, 2007 4:21 PM
To: (Jack_Oelfke@nps.gov); (Annelise_Lesmeister@nps.gov)
Cc: Smith, Michelle
Subject: Chelan PUD: Request for Comment re Final Stehekin Area Implementation Monitoring Plan
Pursuant to Article 403 for the Lake Chelan Project No. 637

PUBLIC UTILITY DISTRICT NO. 1 of CHELAN COUNTY
P.O. Box 1231, Wenatchee, WA 98807-1231 • 327 N. Wenatchee Ave., Wenatchee, WA 98801
(509) 663-8121 • Toll free 1-888-663-8121 • www.chelanpud.org

To:

Jack Oelfke, National Park Service
Annelise Lesmeister, National Park Service

From:

Janel Duffy
Public Utility District No. 1 of Chelan County (Chelan PUD)
janel.duffy@chelanpud.org
509.661.4400

Re:

Lake Chelan Hydroelectric Project No. 637 (Project)
Article 403 - Stehekin Area Implementation Monitoring Plan

In accordance with Article 403, Chelan PUD invites comment letters on the attached final Stehekin Area
Implementation Monitoring Plan. To open the document, click on the following link:
http://www.chelanpud.org/documents/9395_1.pdf.
Please submit your comment letters on or before 5:00 p.m., October 25, 2007 to me via email at
janel.duffy@chelanpud.org.
Pursuant to Article 403 Chelan PUD will file the Stehekin Area Implementation Monitoring Plan with FERC
(Commission) by November 6, 2007. All received comment letters will be appended to the plan with a description
of how each comment or recommendation was incorporated in the plan, or, if the licensee does not adopt a
recommendation, the filing with the Commission will include the licensee’s reasons, based on project-specific
information for not adopting such recommendation.
If you have any questions, please do not hesitate to contact me.

Additionally, further discussions and changes to the plan were made during a telephone
conference with NPS. The changes were incorporated during the discussion and sent for final
approval. The email transmittal of the changes is provided below.
-----Original Message----From:
Duffy, Janel
Sent:
Monday, October 29, 2007 3:29 PM
To:
'Annelise_Lesmeister@nps.gov'
Cc:
'Jack_Oelfke@nps.gov'; Sokolowski, Rosana
Subject:
9395_1 FINAL 10 29 07.DOC

Annelise:
Based on our telephone conference today, please find attached the changes to the plan we discussed.
Please forward this to the appropriate individuals and provide all final comment as per the email sent with
the 30-day comments.

9395_1 FINAL
29 07.DOC (249

Thank you,
Janel Duffy
phone: 509-661-4400
fax: 509-661-8155
email: janel.duffy@chelanpud.org

On October 31, 2007, the NPS provided a letter accepting the plan as written. It is included
below.

Janel,
Annelise and I have reviewed changes to the Stehekin Area
Implementation Monitoring Plan. We agree these changes are
appropriate. We have no further comment on this plan and feel it is
ready for submittal. Jack Oelfke will be out of our office for the
next 2 weeks. If you have further questions or concerns, please call
or email me. I will be happy to discuss any issues you have..
Robert C. Kuntz II
Wildlife Biologist
North Cascades National Park
810 State Route 20
Sedro-Woolley, WA 98284
(360) 854-7320
robert_kuntz@nps.gov
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