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1.0 INTRODUCTION
PacifiCorp received a 50-year license for the 4.15 MW Bigfork Hydroelectric Project (FERC
No. 2652) on July 25, 2003. Among the conditions of the FERC order, Article 409 requires
PacifiCorp to prepare an Erosion Control Plan in consultation with Montana Fish, Wildlife,
and Parks (MFWP), U.S. Fish and Wildlife Service (USFWS), and Montana Department of
Environmental Quality (MDEQ). The plan is to be filed with FERC within 6 months of the
date of license issuance. This plan satisfies the requirements contained in Article 409 of the
Bigfork License.
1.1 PURPOSE AND INTENT
The purpose of the Erosion Control Plan (ECP) is to develop (in consultation with MFWP,
USFWS, and MDEQ), methods to stabilize eroded drain channels along the Project’s
flowline. In the past, PacifiCorp released water from maintenance drains in the concrete
flume section of the canal, allowing water to flow over- land from the drains into the
bypassed reach. Periodic use of the drains resulted in two erosion gullies between the canal
and bypassed reach. PacifiCorp no longer uses these drains to dewater the power canal.
However, the unstable gullies that remain are a potential source of sediment and turbidity in
the bypassed reach during natural runoff events.
The ECP presented below meets the intent of the License Article 409. Specifically the ECP
includes a map showing the location of all eroded drain channels requiring stabilization, site
specific erosion control measures needed to stabilize eroded drain channels, a schedule for
implementing all specific erosion control measures.
1.2 OBJECTIVES
The ECP describes objectives for remediating Project–related erosion channels within the
Project’s-affected area. The Plan describes the identified erosion sites within the Project, the
types of erosion control and remediation measures which will be employed, and the
monitoring proposed to allow ongoing evaluation of erosion within the project area. Other
objectives of the ECP include:
?

Remediate identified erosion sites within the project according to a prescribed
schedule set forth in the ECP; and

?

Establish a monitoring program that identifies new erosion sites and the methodology
for treatment of these sites.

The ECP is the result of consultation between PacifiCorp and MFWP, USFWS, and MDEQ.
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2.0 PLANNING, COORDINATION AND RESPONSIBILITIES
An important element of the Plan over the term of the new license is ongoing coordination by
PacifiCorp and others as conditions change over time. Section 2.0 describes the roles and
responsibilities of PacifiCorp.
2.1 PACIFICORP ROLES AND RESPONSIBILITIES
PacifiCorp’s primary responsibility as licensee is to implement the Plan to the specifications
set forth in Article 409. Below are the basic roles and responsibilities of PacifiCorp in ECP
implementation:
?
?

?

Responsible for implement ing the Plan, including funding or implementing specific
erosion control actions.
Responsible for coordinating with other Project-related resource management plans
as applicable, including the Flow Monitoring Plan (Article 403), Water Quality
Management Plan (Article 404), Recreation Resources Management Plan (Article
411), and the Cultural Resource Management Plan (Article 412).
Responsible for funding and/or conducting environmental compliance and permitting
on erosion control projects as needed.
3.0 IDENTIFIED EROSION SITES

This ECP identifies and describes two erosion sites needing remediation, thus satisfying
PacifiCorp’s obligation under Article 409 of the FERC license. The following sections
describe each erosion site identified and the remediation techniques proposed at each site.
3.1 METHOD USED TO IDENTIFY EROSION SITES
During preparation of the license application, preliminary site reconnaissance was performed
with representatives of MFWP and USFWS in the area between the power canal and bypass
reach to identify eroded drain channels formerly used to dewater the power canal. FERC
consultants also visited the site during preparation NEPA compliance activities, and
identified two erosion sites. Following license issuance, a resource team comprised of a
PacifiCorp engineer, operations representative, and environmental specialists performed a
detailed site reconnaissance.
Each site had the following characteristics:
?
?

The site was formerly used to dewater the power canal,
Active erosion ma y be occurring and sediment from the site may enter the bypass
reach during natural runoff events.

Two sites have been identified for remediation. Their locations are identified on Figure 1.
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There were additional sites identified that had been historically used to dewater the canal
since its construction in 1910. However the se sites have been inactive for many years and
natural revegetation has stabilized previously eroded slopes.
3.2 SITE SPECIFIC EROSION CONTROL MEASURES
This section describes the erosion sites and measures employed to stabilize the m. The sites
are located in a wooded recreation area that is too difficult to access with traditional
construction equipment. Prior to implementation, PacifiCorp will meet onsite with
representatives of MFWP, USFWS, and MDEQ to refine the measures to determine what
type of equipment to use and the appropriate remedial measures to implement.
3.2.1

Erosion Site 1

This site is located immediately below an abandoned gate valve that was previously used to
drain the concrete flume (Figure 2). Historic use of this drain resulted in erosion gullies as
deep as 8 feet that extend downslope approximately 200 feet to the river. A single channel
extends from the valve approximately 25 feet where a smaller secondary channel branches
off for about 100 feet and rejoins the main channel prior to discharging in the river as shown
on Figure 3.

Figure 2. Erosion Control Site 1.
The valve is no longer operable but some leakage discharges water into the drainage channel.
As part of the remediation, the gate will be sealed permanently.
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To stabilize the eroded drain channel, steep side banks will be flattened to approximately 1½
horizontal to 1 vertical (1½H:1V). Slopes may be locally steeper to avoid trees near the steep
edge. The removed material will be placed in the channel to provide a fertile growing
medium over the exposed gravels. Bare soil surfaces will be covered with native seed and a
biodegradable erosion control mat. Native plantings will be placed through the coir mats to
provide additional stabilization.
A series of check dams will be installed to trap sediment that may be dislodged during
precipitation events. Each dam will be installed approximately every 25 feet apart as shown
on Figure 4. Check dams will consist of rock and woody debris obtained from on-site
materials as shown on Figure 4. The work will be performed with a small excavator or
spider hoe to minimize impacts to the landscape.
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Figure 3. Erosion Control Site 1 Plan.
Erosion Control Plan – Page 7 of 12
1/20/04

PacifiCorp
Bigfork Hydroelectric Project
FERC No. 2652

Figure 4. Erosion Control Site 1 Sections and Details.
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3.2.2

Erosion Site 2

This site is located immediately below a drain valve at the rock trap in the forebay (Figure 5).
A drain pipe is connected to the valve that runs down to the river approximately 400 feet.
The pipe has become separated at a number of joints, causing the pipe to leak when the valve
is open. Leakage has resulted in localized erosion pockets along the alignment of the pipe
that are typically less than 10 square feet in extent.

Figure 5. Erosion Control Site 2.
To stabilize the eroded drain channel, the locally eroded areas would be stabilized with coir
matting, woody debris, and other standard erosion Best Management Practices. The
steepness of this site requires that all work be performed with manual labor.
To prevent future erosion impacts at this site, a new, more durable pipe would be installed
and routed approximately 50 feet to discharge in the adjacent emergency spillway structure.
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4.0 EROSION REMEDIATION PROGRAM
4.1 IMPLEMENTATION SCHEDULE
Prior to beginning work, a site visit will be performed in spring of 2004 as discussed in
Section 3.2 to finalize the erosion control measures. Remediation of erosion site 1 would be
performed in the summer of 2004 in conjunction with installation of the fish screen at the
intake structure. Remediation of erosion site 2 would be in summer of 2005.
5.0 EROSION PREVENTION PROGRAM
The following program is proposed to ensure compliance with Article 409 of the Bigfork
license. It includes daily monitoring of the canal.
5.1 SEDIMENT SURVEY
A sediment survey will be performed within 1 year of installation of the erosion control
measures. The survey will be performed after a major precipitation period (snowmelt or
rainfall). It will consist of PacifiCorp personnel performing a visual survey for sediment
entering the south bank of the bypass reach of the Swan River. The source of identified
sediment plumes will be investigated. Representatives of MFWP, USFWS, and MDEQ will
be invited to participate in the survey.
If remediation of newly identified sediment sources or modification to previously remediated
sites are necessary, new measures will be developed. MFWP, USFWS, and MDEQ would be
provided and opportunity to comment on the remediation plans prior to implementation.
5.2 ROUTINE DAILY MONITORING BY OPERATIONS STAFF
Operations personnel visually monitor project waterways as part of their routine daily/weekly
facility O&M duties. Operations personnel will contact the PacifiCorp Implementation
Program Manager, Production Manager or Control Center if a potential erosion hazard is
noted or an erosion event discovered. The Implementation Program Manager will contact the
Federal and State agencies.
Observations made during routine daily monitoring include flowline water levels and
conditions of structural and control elements of the waterways. If potential erosion features
are observed, the operator will alert operations staff and the Implementation Program
Manager. PacifiCorp staff will conduct an inspection of identified sites and develop a
remediation plan. MFWP, USFWS, and MDEQ will be provided an opportunity to comment
on the remediation plans prior to implementation.
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5.3 PROJECT MODIFICATIONS
Future modifications to facilities may require installation of new drainage structures to
discharge water from the water conveyance system to the bypass reach. PacifiCorp reserves
the right to install these measures within the framework of the Erosion Control Plan.
Implementation of these measures will comply with the Erosion Control Plan as well as all
applicable regulations.
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Article 409 - Federal Energy and Regulatory Commission
Order Issuing New License
for the Bigfork Hydroelectric Project
(FERC Project No. 2652)
(July 25, 2003)
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Article 409. Within 6 months from the date of this license, the licensee shall file, for
Commission approval, a plan to stabilize eroded drain channels formerly used to dewater the
power canal. The plan shall contain measures to minimize any sediment from these eroded
channels which may enter the bypassed reach during natural runoff events.
The plan shall include, at a minimum:
(1) a map showing the location of all eroded drain channels requiring stabilization;
(2) site specific erosion control measures needed to stabilize eroded drain channels shown in
item (1); and
(3) a schedule for implementing all specific erosion control measures.
The licensee shall prepare the plan after consultation with Montana Fish, Wildlife, and Parks,
U.S. Fish and Wildlife Service, and Montana Department of Environmental Quality. The
licensee shall include with the plan documentation of agency consultation, copies of
comments and recommendations on the completed plan after it has been prepared and
provided to the agencies, and specific descriptions of how the agencies' comments are
accommodated by the plan. The licensee shall allow a minimum of 30 days for the agencies
to comment and to make recommendations before filing the plan with the Commission. If
the licensee does not adopt a recommendation, the filing shall include the licensee's reasons,
based on site-specific information.
The Commission reserves the right to require changes to the plan. The plan shall not be
implemented until the licensee is notified by the Commission that the plan is approved.
Upon Commission approval, the licensee shall implement the plan, including any changes
required by the Commission.
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Article 409 of the Bigfork license requires the licensee to prepare an Erosion Control Plan in
consultation with Montana Fish, Wildlife, and Parks (MFWP), U.S. Fish and Wildlife
Service (USFWS), and Montana Department of Environmental Quality (Montana DEQ). On
November 24, 2003, PacifiCorp submitted the draft Erosion Control Plan to the USFWS
offices in Helena and Kalispell, Montana; to the MWFP office in Helena; and to the Montana
DEQ office also in Helena. PacifiCorp requested comments and recommendations be
returned by December 30, 2003. MWFP and Montana DEQ provided comments (attached);
USFWS notified PacifiCorp by draft letter that it did not have any comments (attached).
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PacifiCorp’s Response to MFWP Comments re: Erosion Control Plan
Note: MFWP comments in 12/19/03 and 12/30/03 letters to PacifiCorp are paraphrased
below.
1. Two types of erosion sites were identified in the plan: historic canal dewater sites and
their associated downslope gullies, and recent canal dewatering sites (Sites 1 and 2), all
of which have some type of canal opening (gate or valve). The first course of action
should include permanent closures of all canal openings to prevent future discharges.
After the potential sources are eliminated, steps should be taken to permanently stabilize
the existing erosion gullies.
PacifiCorp response:
The plan includes permanent sealing of the gate valve opening at Site 1. The valve at
Site 2 is necessary to perform maintenance on the plant, but the drainline from the valve
will be improved and re-routed. (See Section 3.2 – Site Specific Erosion Control
Measures). The emergency spillway is constructed of concrete. Drainline flows down
the spillway will not contribute sediment to the Swan River.
2. A more thorough plan should be developed to vertically and longitudinally stabilize the
gullies surface with contouring and the installation of mo re suitable structures and
extensive revegetation.
PacifiCorp response:
PacifiCorp has revised the plan to include flatter slopes, rock & log check dams, and
revegetation to stabilize the erosion sites (See Section 3.2 – Site Specific Erosion Control
Measures).
3. A sediment source survey should be conducted during a major spring snowmelt period
and also during a significant rain event to detect additional sediment sources to the Swan
River.
PacifiCorp response:
PacifiCorp has revised the plan to include a sediment survey within 1 year of installation
of the erosion control measures. Surveys will be conducted immediately following a
heavy rainfall event (See Section 5.1 – Sediment Reconnaissance for full description).
4. Montana DEQ should take the lead on additional stabilization and water quality issues
due to their jurisdiction over water quality.
PacifiCorp response:
Noted.
5. Because MFWP has not seen all the specific sites discussed in the plan, it advised
PacifiCorp that comments submitted on December 19, 2003 were preliminary until that
an on-site inspection with all interested parties has occurred.
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PacifiCorp response:
In a January 13, 2004 conference call between PacifiCorp and MFWP, PacifiCorp agreed
to conduct an on-site inspection with representatives of MFWP, MDEQ and USFWS
prior to implementing any actions as discussed in Section 3.2.
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PacifiCorp’s Response to Montana DEQ Comments re: Erosion Control Plan
Note: Montana DEQ comments in a 12/30/03 letter to PacifiCorp are listed below.
?

Comments are based on limited knowledge of the erosion areas discussed and that
additional comments may be made after a work plan for 2004 is written and possibly a
site visit.
PacifiCorp response:
Noted. PacifiCorp revised the plan to allow for on-site inspections with representatives
of MFWP, MDEQ and USFWS prior to implementation as discussed in Section 3.2.

?
?
?
?
?

Vertical banks should be re-contoured to provide slopes that are conducive to revegetation.
Bare soil areas should be either hydro seeded or faced with a coir fabric in areas where
flows are concentrated.
Re-vegetation should be accomplished using native species at a planting density that
precludes future erosion.
Rock and or woody debris local to the sites should be placed in the drainage ways to
dissipate water run-off energy.
To avoid additional damage to the surrounding area, reclamation work should be
accomplished using manual labor or a “spider- hoe.”
PacifiCorp response:
The plan has been revised to include these specific measures (See section 3.2 – Site
Specific Erosion Control Measures).
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January 7, 2004
Mr. David Leonhardt
Program Manager
PacifiCorp
825 N.E. Multnomah, Suite 1500
Portland, Or. 97232
Subject:

Transmittal of U.S. Fish and Wildlife Service’s (Service) comments
regarding PacifiCorp’s draft Flow Monitoring Plan, draft Water Quality
Monitoring Plan and the draft Erosion Control Plan for Big Fork
Hydroelectric Project (FERC No. 2652) located in Big Fork, MT.

The Service received PacifiCorp’s draft Flow Monitoring Plan, draft Water Quality
Monitoring Plan and draft Erosion Control Plan (collectively, the Plans), on December 1,
2003. These plans were submitted to the Service for review and approval in accordance
with the Service’s Biological Opinion (BiOp) dated May 28, 2003, regarding the effects
to bull trout from the operation and maintenance of PacifiCorp’s Big Fork Hydroelectric
Dam (FERC No. 2652) located in Big Fork, MT. The plans, which require Service
approval, are intended to satisfy the BiOp’s Terms and Conditions 1A, 1B, and 2A
respectively. To facilitate the approval process, the Service is providing the following
comments on the draft plans:
Flow Monitoring Plan
Article 402 of the license for the Big Fork Hydroelectric Dam establishes minimum
instream flow within the bypass reach of 70 cfs. Article 403, intending to meet the
BiOp’s Term and Condition 1A requires PacifiCorp to file a flow monitoring plan and for
the plan to “contain measures to monitor the reservoir elevations and flows…”
1. Please indicate in the plan that PacifiCorp will provide, to the Service, a printed
copy of the rating gage tables for all gages when PacifiCorp has them developed
and verified.
Water Quality Monitoring Plan
Article 404 of the license requires PacifiCorp to file a water quality monitoring plan
which should “contain measures to monitor dissolved oxygen (DO) and temperature in
the bypassed reach during July, August, and September for three consecutive years.”
After review of the draft water quality monitoring plan, the Service has the following
comments:
1. We do not believe that comparing water temperatures within the canal to those of
the bypass reach, as proposed, will provide the necessary information regarding
any natural warming which may occur within the bypass reach. The volume and
the geomorphic characteristics (including shading effects and canal cross section)
of the canal seem to vary significantly from those parameters within the bypass

reach. To adequately enumerate any naturally occurring warming within the
bypass reach, anthropogenic effects should be excluded; one potential option is to
measure the temperatures during the installation of the fish screens if the
installation matches the time of potentially stressful warming trends within the
bypass reach (July-September). Based upon a conference call with PacifiCorp on
January 9, 2004, the Service understands that PacifiCorp will incorporate
provisions to provide the full flows of the Swan River to the bypass reach for the
period of August 9th to August 28th , 2004. Additionally, PacifiCorp will measure
the water temperatures at the dam and at a station immediately upstream of the
powerhouse. PacifiCorp should submit to the Service for approval the changes to
the Water Quality Plan as discussed during the January 9th conference call.
2. The Service would like to see at least one temperature measurement station
located upstream of the impoundment to record water temperatures entering the
area influenced by project. This would provide the most reasonable method to
measure the “naturally occurring water temperature” as described in the Montana
Department of Environmental Quality’s (DEQ) standards. The water entering
into the impoundment in the vicinity of the Ferndale Bridge is the location where
the influence of the project shouldn’t be affecting the water quality (i.e.
temperature, DO) and therefore project effects are absent. By comparing the
“naturally occurring water temperature” to the temperature at the downstream
portion of the bypass reach, temperature changes resulting from the operation of
the project can be estimated. For example, if the water entering the impoundment
is 63°F and the water temperature at the lower end of the bypass reach above the
powerhouse tailrace is 65°F, the increase in temperature could be compared to
any naturally occurring warming trends, as established in comment #1, to
determine the potential effects the project has on water temperature.
3. PacifiCorp should indicate in the plan that they will initiate consultation with the
State, the FERC and the Service should temperature monitoring indicate water
temperature fluctuations exceed DEQ standards. This consultation should occur
during the winter months following the summer when temperatures exceeded the
standards.
4. The Service suggests establishing a DO monitoring location upstream of the
impoundment to allow comparison between the DO levels coming into the system
with those levels at the other monitoring locations.
5. The Service recommends developing criteria to allow for increases in the
frequency of DO sampling should a DO threshold be observed during the weekly
sampling. Individual criteria for all three DEQ standards (30-day Mean, 7-day
Mean Minimum and 1-Day Minimum) should be established with associated
responses identified. For example, if the weekly DO measurement is less tha n 5.0
mg/L, sampling would be conducted for a period of 7 consecutive days to verify
that the DEQ standard of the 7-day Mean Minimum is not being exceeded.
PacifiCorp should indicate in the plan that they will initiate consultation during

the winter months with the State, the FERC, and the Service should DO levels fail
to meet DEQ standards.
6. PacifiCorp should indicate in the plan that they will provide the Service the raw
water quality data electronically. It can be sent to paul_hanna@fws.gov.
Erosion Control Plan
The Service does not have any comments regarding the Erosion Control Plan.
The Service looks forward to working with PacifiCorp in the development of these plans
and the incorporation of our comments. Upon receipt of the final plans the Service will
submit a letter detailing our approval or changes necessary for our approval in
accordance with the BiOp’s Terms and Conditions. The point of contact for these
comments and the project in general is Paul Hanna (406) 758-6871.

Sincerely,

R. Mark Wilson

Copy To:

Kalispell ES, Kalispell, MT
Federal Energy Regulatory Commission (attn: Steve Hocking)
MT Dept of Fish, Wildlife and Parks, Kalispell, MT. (Attn: S. Rumsey)

