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1.0 INTRODUCTION 
On June 18, 2009, the Federal Energy Regulatory Commission (FERC) issued Avista 
Corporation (Avista) a new license for the Spokane River Hydroelectric Project (Spokane River 
Project), FERC Project No. 2545 for a 50-year license term (FERC, 2009).  The new FERC 
license (License) includes operation of the Post Falls Hydroelectric Development (HED) in 
Idaho as a component of the Spokane River Project.     

Ordering Paragraph G of the License incorporated the U.S. Department of Interior’s (Interior’s) 
January 27, 2009 Federal Power Act Section 4(e) Conditions (Conditions).  The Conditions can 
be found in Appendix D of the License.  In accordance with the Condition No. 4(A), and in order 
to achieve the goal of completing erosion control along 50% of the total linear feet of all erosion 
sites on the St. Joe River within the Coeur d’Alene Reservation, Avista and the Coeur d’Alene 
Tribe (Tribe) worked collaboratively to develop the Coeur d’Alene Reservation Lake and 
Tributary Shoreline Erosion Control Inventory and Assessment (Inventory and Assessment). The 
Inventory and Assessment was approved by Interior on December 16, 2011 and by FERC on 
February 9, 2012.  Condition 4(B) states that within 18 months following FERC approval of the 
Inventory and Assessment, Avista must prepare and file an Erosion Control Implementation Plan 
(ECIP) with FERC for approval. Avista must also file the ECIP to Interior for approval at least 
45 days before filing it with FERC.  This ECIP provides the requirements outlined in Condition 
4(B), which are provided in detail in the following sections. 

It is important to note that the Coeur d’Alene Tribal Council reviewed the ECIP designs 
discussed below (Sections 3 through 5), then developed a Resolution, dated and signed on 
September 12, 2013 (Appendix A) which clarified their desire and the new direction that Avista 
and the Tribe should pursue in regard to erosion control on the St. Joe River.  The Resolution 
stated that only one of the six high priority erosion control sites should be considered and that all 
other erosion control funds, that would have been spent on erosion control along the St. Joe 
River, would instead be used to purchase lands, preferably within the Reservation, that offer 
similar habitat function.  Sections 3 through 5 below provide the License required information 
pertaining to the selection and design of the initial erosion control sites identified in the 
Inventory and Assessment and is provided for information purposes only. 

Given the new direction received by the Tribal Council, Avista and the Tribe requested an 
extension in time to file the ECIP with Interior and FERC.  On October 4, 2013, FERC issued an 
order granting an extension of time to November 1, 2014. 

1.1 Background 
Post Falls HED includes three dams located on the Spokane River approximately nine miles 
downstream from the outlet of Coeur d'Alene Lake. Coeur d’Alene Lake is a natural lake created 
by a channel restriction at the outlet, with the outlet serving as the headwaters of the Spokane 
River.  The Post Falls HED’s Project boundary encompasses Coeur d’Alene Lake, Spokane 
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River upstream of the Post Falls Dams, and the lower reaches of the St. Joe, Coeur d’Alene and 
St. Maries rivers to the normal summer full pool water elevation of 2,128 feet. 

The Inventory and Assessment evaluated the presence or absence of shoreline erosion occurring 
on lands within the Coeur d’Alene Indian Reservation (Reservation) that are held in trust for the 
Tribe by the United States, up to and including the 2,128 foot elevation Project boundary, and on 
any affected uplands contiguous thereto. The Inventory and Assessment confirmed the lake 
shorelines were primarily rocky, armored, or adjusted to the changed lake conditions whereas the 
lower St. Joe River shorelines that consist of loose silt and sand were actively eroding.  

The natural levees along the St. Joe River are eroding from boat waves on the river side of the 
levees, wind waves on the lateral lakes or back side of the natural levees, and from bank erosion 
during natural winter and spring flood flows, especially on the outside of sharp turns (Parametrix 
and Earth Systems 2004).  The summer lake level that is artificially held at the 2,128 foot 
elevation prevents riparian vegetation from growing in the 2,123 to 2,128 foot elevation zone. 
This leaves the loose natural levee top soil more vulnerable to erosion as dense vegetation is a 
major factor that can reduce bank erosion rates.   

To evaluate the erosion occurring along the lower St. Joe River within the Reservation, the 
Inventory and Assessment divided the St. Joe River into 13 study reaches, and then further sub-
divided these reaches into 59 sub-reaches, as summarized in Table 1.  The river reaches and sub-
reaches extend from the mouth of the St. Joe River, starting at the southern portion of Coeur 
d’Alene Lake, to the Reservation boundary in the City of St. Maries. Figure 1 displays the 
current exterior boundaries of the Reservation and Figure 2 shows the river reaches.  
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Table 1: St. Joe River Shoreline Reaches and Sub-Reaches. 
River Reach Sub-Reach  River Reach Sub-Reach  River Reach Sub-Reach 

SJ1 

SJ1-1  

SJ6 

SJ6-1  SJ10 SJ10-1 
SJ1-2  SJ6-2  SJ10-2 
SJ1-3  SJ6-3  

SJ11 

SJ11-1 
SJ1-4  SJ6-4  SJ11-2 
SJ1-5  SJ6-5  SJ11-3 

SJ2 
SJ2-1  SJ6-6  SJ11-4 
SJ2-2  

SJ7 

SJ7-1  SJ11-5 
SJ2-3  SJ7-2  SJ11-6 

SJ3 

SJ3-1  SJ7-3  SJ11-7 
SJ3-2  SJ7-4  

SJ12 

SJ12-1 
SJ3-3  

SJ8 
SJ8-1  SJ12-2 

SJ3-4  SJ8-2  SJ12-3 

SJ4 
SJ4-1  SJ8-3  SJ12-4 
SJ4-2  

SJ9 

SJ9-1  SJ12-5 
SJ4-3  SJ9-2  SJ12-6 

SJ5 

SJ5-1  SJ9-3  SJ12-7 
SJ5-2  SJ9-4  SJ12-8 
SJ5-3  SJ9-5  SJ13 SJ13-1 
SJ5-4  SJ9-6  SJ13-2 
SJ5-5     
SJ5-6   

Source: Coeur d’Alene Reservation Lake and Tributary Shoreline Erosion Control Inventory and 
Assessment (Avista 2011). 
 

1.1.1 Inventory and Assessment Prioritized Sites 
The total length that considers both banks of the St. Joe River reaches inventoried within the Post 
Falls Project area and within the Reservation is 169,850 linear feet, of which the Inventory and 
Assessment classified 124,067 linear feet as eroding. Table 2 summarizes the Inventory and 
Assessment’s prioritized list of 35 recommended erosion control sites.  The 35 sites comprise a 
total of approximately 50% of the total linear feet of all erosion sites on the St. Joe River and 
totals 63,130 feet.    
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Table 2: Prioritized List of Recommended Erosion Control Sites on the St. Joe River 

Condition 4(A)(4): Priority 
Ranking Sub-Reach  

Condition 4(A)(3)(a): Eroding 
Shoreline Length (ft) 

1 SJ3-1 640 
2 SJ2-1 3,300 
3 SJ1-1 490 
4 SJ4-1 322 
5 SJ4-3 896 
6 SJ4-2 570 
7 SJ5-3b 944 
8 SJ6-2 1,991 
9 SJ7-2 1,707 

10 SJ8-1b 1,115 
11 SJ6-3 1,114 
12 SJ7-4 1,811 
13 SJ6-5 1,146 
14 SJ6-6 1,625 
15 SJ9-1 4,324 
16 SJ10-1b 3,360 
17 SJ2-2 280 
18 SJ3-2 3,705 
19 SJ3-4 7,302 
20 SJ1-3 1,313 
21 SJ2-3 3,132 
22 SJ3-3 1,606 
23 SJ6-4 1,140 
24 SJ11-6b 704 
25 SJ7-1 3,865 
26 SJ11-5 248 
27 SJ9-4 6,031 
28 SJ11-4b 1,300 
29 SJ9-5b 1,575 
30 SJ9-2 1,685 
31 SJ1-2 289 
32 SJ7-3 130 
33 SJ5-2 1,122 
34 SJ9-6 108 
35 SJ5-1 2,240 

Total Linear Footage:  63,130 ft 
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2.0 LICENSE REQUIREMENTS 
Once the Erosion Inventory and Assessment was approved by Interior and FERC, Avista and the 
Tribe began working on the ECIP.  Part B of Condition No. 4 states: 
 
The ECIP shall provide for the remediation of Project-caused erosion through either: 
1. Erosion control at sites determined under part A(4) of this condition; or  
2. Restoration or replacement of some or all of these sites with equivalent lands under part C of this 

condition. 
 

In addition, 4(e) Condition 4(B) specifies the ECIP shall include:   
 

1. Erosion control designs for those sites identified under part A(4) of this condition that the 
Licensee and the Tribe mutually agree upon. Each erosion control design, wherever possible, 
shall employ bioengineering measures rather than rip-rap, restore the habitat type and 
ecological function that existed prior to erosion, and protect the eroded area and immediately 
adjacent area from further erosion. Each erosion control design shall include the following:  

a. Scale drawings and cross-sectional profile views of each erosion control design as an 
overlay on existing topographic surface transects;  

b. An estimate of the treatment surface area, and the type and quantity of treatment 
material; 

c. An estimate of the longevity of the erosion control design and the frequency for 
reconstruction, if necessary, during the term of the license and any annual licenses;   

d. A detailed description of, and a cost estimate for, all construction, as well as required 
pre-construction activities, including but not limited to, permitting, right-of-way 
acquisitions, cultural resource surveys, and other required approvals and authorizations 
to implement the erosion control design, along with a schedule for implementation; 

e. A detailed description of, and cost estimate for, all maintenance and monitoring 
activities for each erosion control design, including:   

(1) a description of the monitoring techniques to assess the performance of the 
erosion control design, including but not limited to, photographic 
documentation, repeat shoreline profile transect surveys, and repeat 
vegetation survival and stem density measurements where revegetation is 
part of the erosion control design; and 

(2) a description of the potential maintenance activities needed and the criteria 
used to determine when maintenance will be performed, including any 
estimated reconstruction described in part B(1)(c) of this condition.   

f. Subject to part B(2) of this condition, a schedule for construction of all erosion control 
designs, with all construction completed within ten (10) years after Commission 
approval of the plan.  After completing construction of each erosion control design, the 
Licensee shall provide as-built plans to the Tribe. 

 
2. Documentation of any determination by the Tribe that preparation of an erosion control design 

for any identified site: (i) is not feasible, practical or desirable, and that restoration or 
replacement of equivalent lands should occur under part C of this condition; or (ii) should be 
deferred until the effects of erosion control designs implemented under this condition are 
evaluated. 
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3. Identification of any erosion control site for which the Licensee will not prepare an erosion 
control design, but will instead acquire lands for restoration or replacement under part C of this 
condition.  The Licensee shall include a description of the shoreline length, surface area, habitat 
type, and ecological function associated with any acquired lands, and a justification for why such 
lands are an appropriate substitute for the sites identified under this paragraph. 

3.0 EROSION CONTROL SITES 1 THROUGH 6 
As outlined in the Interior and FERC approved 2012 Annual Implementation Report, the ECIP 
was to include a ten-year implementation schedule for detailed designs for the highest priority 
erosion control sites on two-year cycles and conceptual designs for upcoming, lower priority 
sites (during the next two-year cycle), which would have accommodated the ten-year completion 
schedule. 

Upon receiving Interior and FERC approval of the Inventory and Assessment, Avista and the 
Tribe reviewed all the 35 sites prioritized in the Inventory and Assessment and selected six sites 
for design and construction for the initial two-year cycle. We proposed to implement erosion 
control measures at two of the initial sites, Island Site and Snag2, in order to allow us to more 
effectively assess the erosion control designs, which are unique to the lower St. Joe River, and 
the natural levees. Upon assessing the constructability of implementing this work during the first 
winter season we planned to implement the erosion control measures for the other four high 
priority sites during the second year of the two-year cycle.  This would have allowed us to refine 
the design and to implement future control measures with a greater degree of confidence in 
regard to their effectiveness and longevity, in regard to protecting the levees. A summary of the 
initial six sites is provided in Table 3 and an overview of their location is shown in Figure 3.   

Table 3: Erosion Control Sites 1 through 6 

Site Name Site ID 
Prioritization 

No.1 

Inventory and 
Assessment Eroding 

Shoreline Length 

Treatment 
Design 

Length2 (ft)  

Estimated 
Construction 

Year 

Island Site SJ4-3 5 896 695 
Year 1 

Snag2 SJ5-2 33 1,122 1980 
Cottonwood SJ3-1 1 640 500 

Year 2 
Narrow Levee SJ5-5 39 866 890 

Big Bend SJ9-1 15 4,324 750 
Hepton Lake SJ11-5 26 248 970 

Total Design Linear Footage: 5,785  
(1) Prioritization ranking from Table 4 of the Erosion Control Inventory and Assessment 
(2) Design footage lengths may vary from eroding shoreline length reported in the Erosion Control Inventory and 

Assessment due to the most appropriate erosion control treatment.  
 

Erosion Control Implementation Plan   October 29, 2014 

6 



  

It should be noted that not all six sites were the highest prioritized sites, as defined by the 
Inventory and Assessment, but instead were chosen by Avista and the Tribe to represent key sites 
to initiate an array of erosion control measures to evaluate the constructability and effectiveness 
of each erosion control design measure and the resulting cumulative impacts that may arise.  

The following sections (Sections 3.1 through 3.6), provide a brief summary of the erosion 
occurring and the erosion control treatment goals at each of the six sites, starting with the 
downstream-most site, Cottonwood, and proceeding upstream to Hepton Lake.   

3.1 Cottonwood Snag (SJ3-1)  
The Cottonwood site is a very low-lying island that has cultural significance for the Tribe, 
including a wetland area where native plant species are providing stability to the natural levee.  
The goal for this reach was to stabilize the island and the region surrounding it without 
harming the wetland and native plant species.   

3.2 Island Site (SJ4-3) 
This site is a natural levee that has eroded and is in danger of disappearing below the summer 
full pool elevation in the near future.  If this portion of levee were to erode away completely, 
the levee on the opposite side of the river channel would be exposed to wind waves from 
Chatcolet Lake.  The goals for this site were to protect the existing tip of the levee from boat 
and mostly wind waves on the outside of the levee, boat waves on the inside of the levee, and 
boat and flood currents on either side of the cut.  As such, the design included rebuilding 
portions of the two adjacent small islands.  

3.3 Snag2 (SJ5-2) 
At Snag2, the natural low and narrow levee is breached due to long-term bank erosion.  The 
design goal for this reach was to rebuild the breached segment of the levee and stabilize the 
adjacent banks between two prominent vertical snags.  Rebuilding the levee would have 
eliminated direct connectivity between the St. Joe River and Round Lake and helped protect 
the levee on the opposite side of the river channel from wind waves in the future if it were 
completely eroded away.  This design would have extended slightly into adjacent sub-reaches 
in order to connect the toes on the upstream and downstream ends (SJ5-1 and SJ5-3).   

3.4 Narrow Levee (SJ5-5) 
Narrow levee is a natural levee that has become very narrow with portions that are in danger of 
eroding within the next 50 years.  The natural levee is failing due to severe wave erosion from 
boats in the river and from wind waves on the lake side.  Therefore, the goal for this site was to 
stabilize the river channel side of the levee.  In addition, the southern tip of the sub-reach (up-
stream end) would have been protected on the river channel and lake side to reduce erosion 
from boat waves, wind waves, and flood currents.  This erosion control would have  provided 
critical protection against wind and wave erosion to the Snag2 site, which is across the river.  
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3.5 Big Bend (SJ9-1)  
The Big Bend site is located along the inside of a very tight river bend with significant erosion 
being caused by boat wakes.  This levee segment has the fastest measured bank recession rate 
of the St. Joe River natural levees because boat waves converge on the bank, concentrating 
their erosive energy.  The entire land mass along the inside of the river bend is inundated fairly 
regularly by flood water, and there is some overbank flow into Round Lake to the north.  The 
design scope for this reach was to stabilize the bank at the point of the bend, and along the 
upstream and downstream segments.  The erosion treatment at this site required four different 
bank protection approaches for the various bank conditions encountered around the bend.  

3.6 Hepton Lake (SJ11-5)  
Hepton Lake is separated from the St. Joe River by a man-made dike built on top of the natural 
levee.  The dike was built by local farmers.  Some of the borrow for this dike was taken from 
the landward toe of the natural levee, leaving a depression between the two.  The original 
intent of the structure was to keep St. Joe River flood waters out so the fields could be farmed.  
The levee separated 1,350-acres of agricultural land from the St. Joe River. A series of 
perimeter dikes and three independent pump systems drained the interior fields into the St. Joe 
River, allowing the owners to manage surface and subsurface water levels for farming 
(Interfluve 2007).   

The dike was breached on a straight reach during a 1997 flood near river mile 9.5, causing the 
interior to be inundated year-round. This area, now known as Hepton Lake, is fed primarily 
from river water that enters through the breach in the dike.  The breached section of the dike is 
about 150 feet wide (along the length of the levee) and 750 feet long (across the width of the 
dike).  The Natural Resources Conservation Service (NRCS) has stabilized the breach 
elevation from flows entering and flowing out of the interior with a rock control weir.  
Evidence of the remaining, but now buried, natural levee is still apparent upstream and 
downstream of the breach.   

Avista and the Tribe have a long-term wetland management objective for Hepton Lake, which 
includes restoring it so that it more closely follows the St. Joe River hydrograph with an 
elevation of approximately 2,122 feet (ft) during the winter and an elevation ranging 
somewhere between 2,125 to 2,128 ft during the summer.  This would allow for the creation of 
additional wetlands in Hepton Lake, reducing open water and wind fetch along with associated 
turbidity in the lake, and provides areas with established vegetation for waterfowl cover and 
feeding habitats. The Tribe currently owns 1,350-acres of the property, with 1,187-acres 
enrolled in the NRCS Wetland Reserve Program (WRP) and the remaining easternmost-portion 
of the property enrolled into the Bonneville Power Authority’s wildlife mitigation program. In 
addition, a private individual owns a small acreage on the lake’s western fringe which is also 
currently enrolled in the NRCS WRP. 
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The Hepton Lake levee modifications will be implemented as a component of a wetland 
restoration and enhancement project under 4(e) Condition No. 8, Wetland and Riparian Habitat 
Replacement and Maintenance instead of the modifications originally proposed through the 
ECIP. 

4.0 EROSION CONTROL DESIGNS FOR SITES 1 THROUGH 6 
Detailed construction drawings were developed for each of the six sites.  The 90% Design 
Review Drawings for these sites are included as Appendix B and provide general, construction, 
and design detail sheets organized in the order summarized in Table 4.     

Each erosion control measure was designed to withstand the primary factors that cause erosion 
on the lower St. Joe River, which include wind fetch and boat waves during the summer 
recreation season.  The measures were also designed to withstand annual high river flows and 
have an estimated life expectancy of roughly 50 years.  That being said, each erosion control 
treatment was designed based upon an analysis of site shear stresses from high flows, wind 
waves, and boat waves estimated for each site. The appropriate gradation and quantities for rock 
armoring, fill material, logs, and live cuttings from native plants are incorporated into each of the 
designs.  

Table 4: St. Joe River – 90% Design Review Drawings Sheet Index 
Sheet 
No. 

Sheet Title Sheet Index 
No. 

1 Cover Sheet G1 
2 Plan Set Information G2 
3 Project Overview G3 
4 Cottonwood – Plan, Profile, & Section Views C1 
5 Island Site – Plan, Profile, & Section Views C2 
6 Snag2 – Plan, Profile, & Section Views – STA 0+00 to 6+00 C3 
7 Snag2 – Plan, Profile, & Section Views – STA 6+00 to 11+00 C4 
8 Narrow Levee – Plan, Profile, & Section Views – STA 0+00 to 7+00 C5 
9 Narrow Levee – Plan, Profile, & Section Views – STA 7+00 to 13+50 C6 
10 Narrow Levee – Plan, Profile, & Section Views – STA 13+50 to 20+50 C7 
11 Big Bend – Plan, Profile, & Section Views – STA 0+00 to 4+00 C8 
12 Big Bend – Plan, Profile, & Section Views – STA 4+00 to 9+50 C9 
13 Hepton Lake – Plan, Profile, & Section Views C10 
14 Construction Staging/Access Area C11 
15 Natural Levee Details D1 
16 Cottonwood Details D2 
17 Big Bend Details D3 
18 Hepton Lake Details D4 
19 Hepton Lake Details D5 
20 Miscellaneous Details D6 

The 90% Design Review Drawings included in Appendix B all refer to the North American 
Vertical Datum 1988 (NAVD88).  This datum is offset higher than the Washington Water Power 
Datum (which reports the summer lake level at 2128 feet) by 0.81 feet.  Elevations are reported 
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herein to a precision of 0.1 feet. Therefore, in this document and on the design plans, the summer 
full pool elevation is 2128.8 feet above mean sea level. 

All horizontal datum references and associated data are reported in Idaho State Plane, Zone 
West, NAD 83, U.S. Survey Foot. 

5.0 CONDITION 4(B)(1) REQUIREMENTS 
Specific to Erosion Control Sites 1 through 6, the following sections address each of the 
requirements in Condition No. 4(B)(1)(a-f). 

5.1 Condition 4(B)(1)(a): Scaled Drawings and Cross-Sectional Profiles  
Scaled drawings along with cross-sectional profile views (provided as an overlay on existing 
topographic surface transects) for each of the Erosion Control Designs for Sites 1 through 6, as 
well as the construction access/staging area, are provided in 90% Design Review Drawings 
included as Appendix B.  Table 5 specifies the Sheet No. and Index No. for each site and its 
corresponding drawings and profiles within the 90% Design Drawings. 

Table 5: Sheet No. and Index No. of the Scaled Drawings and Cross-Sectional Profile Views 
within the 90% Design Drawings for Erosion Control Sites 1 through 6 

Site Name Site ID Sheet No. Sheet Index No. 
Island Site SJ4-3 5 and 15 C2 and D1 

Snag2 SJ5-2 6-7 and 15 C3- C4, and D1 
Cottonwood SJ3-1 4, 15 and 16 C1, D1 and D2 

Narrow Levee SJ5-5 8-10 and 15 C5-C7, and D1 
Big Bend SJ9-1 11-12 and 17 C8-C9 and D3 

Hepton Lake SJ11-5 13 and 18-19 C10 and D4-D5 
Construction Access/Staging Area - 14 and 20 C11 and D6 

 

5.2 Condition 4(B)(1)(b): Estimate of Treatment Surface Area and Treatment 
Material Type and Quantity 

An estimate of the treatment surface area and the type and quantity of treatment material for 
Sites 1 through 6 is summarized in Table 6.  The erosion control treatments include a variety of 
bioengineering measures, which were designed to restore the habitat type and ecological function 
that existed prior to erosion, and to protect the eroded area, and adjacent future erosion.  The 
primary materials proposed for the erosion control treatments include some combination of a 
filter layer, rock, fill material, logs, live native cutting stakes and potted native plants.   

 A description of each of these materials, and their importance to the treatment design is 
described as follows in order of construction placement. 
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Filter Layer: The filter layer was designed to serve as an intermediate boundary between the 
rock armoring and the subgrade (backfill and/or existing surface) to ensure the rock armoring 
would drain properly into the subgrade, and protect the subgrade from eroding wave action and 
seepage erosion.  Filter layers also allow groundwater seepage to drain properly without eroding 
the subgrade from underneath. 

Filter layers for the project sites were designed using methods outlined by Abbot and Price 
(1994), USACE (1984; 1995), and NRCS (1994).  Upon analysis it was determined that one 
filter layer would be adequate for all sites that require smaller rock armoring.  Two filter layers 
(which include up to 1-inch minus and up to 2-inch minus size gradations) would have been 
utilized at the Big Bend site in areas requiring larger rock armoring.  This was necessary due to 
the fact that the subgrade is a fine silty-sand, and required rock size to mitigate wave action at 
Big Bend is somewhat large. 

Rock: Rock would have been required to provide erosion protection on the faces of the banks.  
Locally available angular rock would have been used with two different gradations (size 
gradations ranging from up to 6-inch minus and up to 15-inch minus), planned, with the smaller 
size for the four downstream sites and the larger rock at the Big Bend site.  This difference in 
rock gradation was due to the significant difference in boat-generated wave heights. 

Fill Material: Fill material was to be used to ensure growth of native vegetation.  The fill 
material would have been mixed with the rock armoring, as needed, to fill all voids between 
rocks and would have been placed in a manner that to produce a well-graded mass of rock with 
the minimum practicable percentage of voids.  

The ideal material for this purpose would have been St. Joe River sediment because this is the 
native material from which the natural levees are formed.  In order to obtain native material, the 
treatment designs for Sites 1 through 6 would have utilized backfill harvested from the man-
made dike at Hepton Lake.  This concept is further discussed in Section 5.4.2.4.  

Logs: Logs, log jams, and other woody debris with various characteristics would have been used 
to act as sediment and debris trapping structures along with stabilizing portions of the shoreline 
by armoring and buttressing the bank.  Log jams would have been used at selected sites to help 
breakup wave energy along a shore area and also provide for wildlife and aquatic habitat.   

Live cutting stakes and native plants:  Live cuttings would have consisted of native woody 
species (i.e. red osier dogwood, willow, alder, and/or cottonwood) and planted within the fill 
material and rock, per the design specifications.  Native plants including herbaceous wetland 
plants and trees/shrubs would have been planted in areas above the summer full pool elevation 
that are not rock, per design specifications.  

Culverts: Culverts may be used at Hepton Lake, to allow for passive water control management 
that will allow the elevation of Hepton Lake to more closely follow the St. Joe River hydrograph.  

Erosion Control Implementation Plan   October 29, 2014 

11 



  

Table 6: Estimate of the Treatment Surface Area and the Type and Quantity of the Treatment Material for Sites 1 through 6 

Erosion 
Control Sites 
1  through 6 

Treatment 
Design 

Length (ft) 

Estimated 
Treatment 

Surface 
Area (ft2) 

Filter 
(CY) 

Rock 
(CY) 

Fill 
Material 

(CY) 

Bedding1 
(CY) 

Logs 
(Each) 

Log 
Anchors 
(Each) 

Culverts 

Live 
Cutting 
Stakes 
(Each) 

Native 
Plantings 

(Each) 

Island Site 
(SJ4-2) 

695 33,500 720 1,700 4,950 0 50 0 −  12,000 1,800 

Snag2       
(SJ5-2) 1980 37,000 750 1,900 4,900 0 150 0 −  13,000 3,400 

Cottonwood 
(SJ3-1) 

500 29,300 80 150 100 0 300 130 −  400 0 

Narrow Levee     
(SJ5-5) 

890 39,600 900 2,250 2,050 0 100 0 −  11,600 900 

Big Bend 
(SJ9-1) 750 22,800 620 1,200 0 0 136 0 −  8,000 3,600 

Hepton Lake 
(SJ11-5) 

970 98,800 300 700 0 650 100 0 4 5,100 4,500 

Totals: 5,785 261,000 3,370 7,900 12,000 650 836 130 4 50,100 14,200 

Notes: 
(1) = Bedding consists of fine-grained, highly compactable material to be placed around the culverts at the Hepton Lake site. 
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5.3 Condition 4(B)(1)(c): Estimate of the Longevity of the Erosion Control 
Design and Frequency for Reconstruction 

The erosion control measures would have been constructed to have a life expectancy of roughly 
50 years and would have withstood the primary factors that cause erosion on the lower St. Joe 
River, which include wind fetch and boat waves during the summer recreation season, and 
seasonal high river flows.   

The frequency for reconstruction (or maintenance/repair) would have been dependent upon the 
compatibility of the design with the specific site location and the forces of the St. Joe River on 
that design.  These activities would have been guided by the Performance Standards and Success 
Criteria outlined in Section 5.5. 

5.4 Condition 4(B)(1)(d): Detailed Description of, and Cost Estimate for all 
Construction and Pre-Construction Activities 

A detailed description of the pre-construction and construction activities is provided in Sections 
5.4.1 and 5.4.2, respectfully.  The cost-estimate and schedule for implementation for the pre-
construction and construction activities summarized in Table 7. 
 
Table 7: Cost Estimate and Schedule for Implementation of all Pre-Construction and 
Construction Activities for Sites 1 through 6 

Activity Activity Description 
Cost 

Estimate Estimate Timeframe 

Pre-
Construction 

ECIP Submittal to Interior  NA1 By June 21, 2013 
ECIP Submittal to FERC NA1 By August 9, 2013 
Permitting $15,730 

July 2013-Nov. 2013 
Right of Way Acquisitions $0 
Cultural Resource Survey $18,0002 
Construction Staging & River Access $190,755 

Construction 

Construct Erosion Treatment Design at Island Site $1,421,096 Year 1 
Implementation: 

Nov. 2013-Feb. 2014 
Construct Erosion Treatment Design at Snag2 $1,654,454 

Construct Erosion Treatment Design at Cottonwood $641,014 
Year 2 

Implementation: 
Nov. 2014-Feb. 2015 

Construct Erosion Treatment Design at Narrow Levee $1,110,542 
Construct Erosion Treatment Design at Big Bend $1,010,097 
Construct Erosion Treatment Design at Hepton Lake $857,904 

Total Cost for Pre-Construction & Construction during the Initial 
2-year cycle: 

$6,919,592 

Notes: 
(1) NA = Not applicable 
(2) The cost for the Cultural Resource Survey will be covered under 4(e) Condition No. 6, Protection 

of Cultural Resources 
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5.4.1 Pre-Construction Activities 
Pre-construction activities would have included but are not limited to, permitting, right-of-way 
acquisitions, cultural resource surveys, and other required approvals and authorizations to 
implement the erosion control design.  

5.4.1.1 Permitting 
Prior to implementing any of the erosion control designs on the St. Joe River, Avista would have 
obtained all necessary permits, including the following.   

• Army Corp of Engineers 404/Nationwide Permit1  
• Coeur d’Alene Tribe, Clean Water Act Section 401 Water Quality Certification 
• Coeur d’Alene Tribe, Encroachment Permit 
• Cultural Resources Review under the National Historic Preservation Act, Section 106 
• Environmental Protection Agency, Construction General Permit2 

5.4.1.2 Right of Way Acquisitions 
Avista would have obtained individual easements and/or access agreements with the State of 
Idaho for the Cottonwood (SJ3-1) and Big Bend (SJ9-1) sites and with the Idaho Parks and 
Recreation for the Island Site (SJ4-2), Snag2 (SJ5-2), and Narrow Levee (SJ5-5) sites as a 
portion of the treatment designs for these sites are located on either State of Idaho or Idaho Parks 
and Recreation property.   Avista met with the Idaho Parks and Recreation and Idaho Department 
of Fish and Game and discussed the objectives of the erosion control treatments along with plans 
for drafting and finalizing individual easement and/or access agreements prior to implementing 
the erosion control designs. 

With regard to the Hepton Lake Site, the Coeur d’Alene Tribe currently owns 1,350-acres of 
property, with 1,187-acres enrolled in the NRCS WRP and the remaining easternmost-portion of 
the property enrolled into the Bonneville Power Administration’s (BPA) wildlife mitigation 
program. This BPA purchased property may be the location of the staging area.  The Tribe has 
already been in contact with BPA and has provided them with a staging area plan that includes 
mitigation provisions. The Tribe, as owner of the property will meet with BPA to review any 
staging plan and discuss the mitigation measures to be implemented.  In addition, a private 
individual owns a small acreage on the lake’s western fringe which is also currently enrolled in 
the NRCS WRP.  As such, upon receiving Interior and FERC approval of the ECIP, Avista 

1 Per the current Endangered Species Act Consultation requirement specific to Bull Trout Critical Habitat, Avista 
will submit a Biological Assessment as part of the application package for the Army Corp of Engineers 
404/Nationwide Permit. In addition, a Wetland Delineation Report may be required for the permit application 
submittal package, however this is dependent upon Army Corps of Engineer discretion as the permitting agency.  

2 Coverage under EPA’s Construction General Permit is only required for activities taking place above the Ordinary 
High Water Mark with soil disturbance of greater than 1 acre.   
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would have submitted the 90% Design Drawings for the Hepton Lake Site to the NRCS State 
Engineer, State Biologist, and WRP contract coordinator for review and approval.  A preliminary 
meeting with Avista and NRCS held on March 13, 2013 indicated the NRCS representative did 
not see any concerns with our overall wetland management objectives for Hepton Lake that were 
discussed at that time. 

5.4.1.3 Cultural Resource Survey 
This project would have been subject to compliance with Section 106 of the National Historic 
Preservation Act of 1966 and the Advisory Council for Historic Preservation (ACHP) regulations 
for compliance (36 CFR 800), and provisions identified in the Coeur d’Alene Reservation 
Cultural Resources Management Plan (CRMP) (Avista, 2010).  Prior to the implementation of 
the proposed erosion control activities, Avista and the Tribe would have gathered and evaluated 
information about cultural sites and properties for project-related cultural investigations and 
studies within the Area of Potential Effect.  

5.4.1.4 Other Required Approvals and Authorizations 
Avista is unaware of any additional required approvals and or authorizations than those 
identified above to implement the treatment designs for Sites 1 through 6.   

5.4.2 Construction Activities 
The following provides a detailed description of how the erosion control treatments for Sites 1 
through 6 would have been implemented.  

5.4.2.1 Cottonwood (SJ3-1)  
The design treatment at this site would have been a series of wave dissipating and sediment 
trapping log jam structures to be installed around the remaining levee top, as shown in the 
Appendix B Drawings Sheet C1.  Treatment details planned for this site are shown on 
Appendix B Drawing Sheets D1 and D2 and include log jams, log-based sediment and debris 
traps, and a short segment of Treatment NL-2 to reinforce the remaining levee top bank line. 
This approach would have been tested to see how it functions for possible use in other wind 
wave and wind/boat wave dominated areas.  

The log structures would have been constructed using one, two, or more logs placed and 
constructed in a random pattern with the smaller (one- or two-log) structures on the river side 
of Cottonwood and the larger log jams on the lake side.  The log structures would have been 
anchored using Manta Ray® earth anchors, driven 20 to 30 feet into the river and lake 
substrate (Appendix B Drawing Sheet D2).  A tensile strength test of the substrate at 
Cottonwood would have been performed to determine the required final depth for anchors.    
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Construction Impact Area 
Staging of materials on site would not have been required at this site because materials would 
have been hauled and used immediately from the barge.  However, an excavator and other 
small construction equipment would have been required on the banks of the site in order to 
properly construct the treatment as outlined.  Track mats or other substrate material may have 
been required depending on the condition of the bank.  Low ground pressure equipment would 
have been used whenever possible. 

5.4.2.2 Natural Levee Sites: Island Site (SJ4-3),  Snag2 (SJ5-2), and Narrow Levee (SJ5-
5) 

Since the overall goal at the Island Site, Snag2, and Narrow Levee (referred to as the Natural 
Levee Sites in the Design Drawings) was to reduce or eliminate erosion of the existing river 
and lake banks and to reconstruct select gaps in the natural levee, the erosion control 
treatments at these three sites would have been essentially the same. They include Treatment 
designs NL-1, NL2, and/or NL-3.  

Plan views and profiles for these sites are shown in the Appendix B Drawing Sheets C2 - C7 
and the treatment details planned for these sites are shown on Appendix B Drawing Sheet D1.  
Treatments would have included addition of material to the banks to achieve a slope no steeper 
than 3:1 (Horizontal:Vertical) on the river side (Treatment NL-1) and 5:1 on the lake side 
(Treatment NL-2).  These slopes would have been composed of a rock face, soil filter, and fill 
material that would have supported growth of riparian vegetation above the summer full pool 
elevation.  The portion of newly constructed bank under summer full pool elevation would 
have been overlain with a filter layer and rock for stability and protection from wave and flood 
current erosion.  The rock would have extended from a key trench on the downslope end to 
approximately 1 foot above the summer full pool elevation.  Logs, rootwads, and live native 
cuttings would have been incorporated into the reconstructed banks to provide hydraulic 
roughness to help trap sediment and riparian vegetation and provide helpful wildlife and 
aquatic conditions.   

In areas where the natural levee is eroded well below summer full pool elevation, Treatment 
NL-3 would have been used to bring the levee top back to a height matching the adjacent 
existing banks. This treatment would have included Fabric-Encapsulated Soil Lifts (FESL) on 
the river side, and live native cutting bundles on the lake side.  These bioengineered structures 
are intended to provide temporary stability while vegetation is becoming reestablished above 
the elevation of wave impacts and provide for a solid top of bank.    

Construction Impact Areas 
Staging of materials on site would not have been required at these sites because materials 
would have been hauled and used immediately from the barge.  However, an excavator and 
other small construction equipment may have been required on the banks of some portions of 
the sites in order to properly construct the treatments as outlined.  The construction activities 
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could of been conducted with tracks below the summer full pool elevation in order to minimize 
disturbance to existing banks and vegetation.  Track mats or other substrate material may have 
been required depending on the saturated condition of the lower bank.  Low ground pressure 
equipment would have been used whenever possible. 

5.4.2.3  Big Bend (SJ9-1)  
The goal at the Big Bend site was to significantly reduce or eliminate erosion of the existing 
stream banks due mostly to boat waves.  A plan view and details of the proposed treatments at 
Big Bend are shown in the Appendix B Drawings Sheets C8, C9, and D3.  On the upstream 
side and tip of the Big Bend the banks are nearly vertical and vary in height from 2 to 5 feet.  
Portions of the site have a wave-cut ledge in front of the bank and other portions drop off 
directly into a very deep (approximately 70 feet) hole in the river channel.  As converging boat 
waves at this site have been observed to reach up to 3 feet in height, the proposed rock 
armoring was somewhat larger than at other natural levee sites downstream.  

The erosion treatment at this site would have required four different designs (Treatments NL-1, 
BB-1, BB-2, and BB-3) as there are several different segments along this sub-reach receiving 
different erosion forces. Between stations 0+40 and 1+20, between 2+30 and 3+20, and 
between 7+10 and 9+15, the banks are very similar to those found on the river side of the 
natural levee sites downstream.  Therefore, Treatment NL-1 would have been applied (see 
Section 3.3 and Drawings Sheets C8 and C9, Appendix B).  The bank between stations 1+20 
and 2+30 has an almost flat slope and minimal vertical bank.  Treatment BB-1 would have 
been applied to stabilize this bank with minimal earthwork and rock. 

From station 3+20 to 4+50 the bank is steep and there is little or no gently sloping bench at the 
toe.  The treatment proposed here, Treatment BB-2, would have required excavation of the 
native bank material (see Drawings Sheet D3, Appendix B).  Because there is no bench below 
the toe in this reach, excavation would have been necessary to achieve a bank slope that could 
hold rock armoring and withstand boat waves.  This treatment would have also implemented 
the use of large wood (rootwads) pressed into the slope at the low toe to help hold the 
treatment in place.     

The final treatment proposed at this site, BB-3, would have been implemented between stations 
4+50 and 7+10.  These banks are subject to similar constraints as the BB-2 reach, but there is a 
little more bench width at the toe of the bank. In addition, the top of bank has numerous mature 
cottonwood trees that would have remained if possible.  Treatment BB-3 would have allowed 
for less excavation to avoid the trees and would have used fill material to achieve the necessary 
slope.  Rootwad revetment at the low toe was not planned for this treatment. 

Construction Impact Area 
At Big Bend, it was proposed that the material excavated from the banks between 
approximately stations 3+20 and 7+10 (Treatments BB-2 and BB-3) would have been reused 
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as fill on other portions of Big Bend, both upstream and downstream, and that excess material 
would have been barged to other erosion control sites.  There are several methods for 
minimizing impacts from tracking equipment across the top of Big Bend.  Work would have 
been conducted from the shore to complete construction of the treatment, but tracking and 
hauling of excavated material would have been limited to a single “lane” route protected with 
ground protection mats.  The surface and top of bank at this site are very heavily vegetated 
with reed canarygrass, which provides robust surface protection.  Contractors would have used 
ground protection mats wherever tracking was required on solid ground for additional 
protection.  In addition, ground operations would have been suspended when the ground was 
saturated after rain or snowmelt or if greater impacts than anticipated were noted. 

5.4.2.4  Hepton Lake (SJ11-5)  
The proposed erosion treatment at Hepton Lake was to repair the breach in the dike which 
would have been confined to the vicinity of the breach.  In addition, a river access and staging 
area may have been constructed at either the upstream or downstream end of the Hepton dike.  
The design for Hepton expands beyond the SJ11-5 sub-reach and incorporates a portion of 
SJ11-4 to the west and SJ11-6 to the east.   

The proposed repair would have included re-sloping of the adjacent dike east and west of the 
breach, for a total distance of approximately 750 feet.  Excavation of a keyway in the existing 
substrate below the repair would have been filled with compacted structural fill to help hold the 
repair plug in place and prevent sliding.  The existing dike would have been re-sloped to the 
east and west to the extent necessary to balance cut and fill for this repair.  The repair would 
have had a top elevation varying between approximately 2131 and 2132 feet  

A rock weir was installed by NRCS during the summer of 2003 within the breached area to 
prevent further head cutting that was occurring from water flowing out of Hepton Lake during 
the winter season. As part of this project, the rock weir would have been removed.  

Also incorporated into the Hepton Lake dike repair was a water control structure to allow for 
passive draining of water from Hepton Lake to the St. Joe River during the winter months and 
controlled filling of Hepton Lake from the river during the summer months.  The structure 
would have consisted of three 36-inch circular culverts set at varying invert elevations on the 
river side.  Each of these culverts would have had a flap gate on the river end and a fish screen 
on the lake end.  The flap gates would have served as one-way valves only allowing water to 
flow from the lake to the river when the river water surface elevation was below that of the 
lake.  They would not have required active management to ensure drainage during low flows in 
the river but would have required periodic inspection to ensure proper function.  These 
structures were designed to be accessed during varying water levels on the river at the expected 
return intervals shown in Table 5 and to drain the volume of water necessary to achieve the 
indicated water surface elevations.  This system would have allowed for draining to take place 
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as soon as water levels reach the indicated elevations each year.  On lower-water years, which 
occur less frequently, more water would have been drained from the lake, allowing for 
decreased active water management (possibly pumping) during the summer.  The water control 
structure would have also included an 18-inch high-density polyethylene pipe set with the top 
of the pipe on the river end at the summer full pool elevation.  This pipe would have had a 
manual valve near the middle of its length accessed from the top of the breach plug and 
manually opened or closed as needed to allow water to flow into Hepton Lake.  This pipe also 
would have had a fish screen on the river end. 

Table 8. Hepton Lake Passive Water Control Structure 

Culvert 
No. 

Drains to 
Elevation 

Average 
Days 
Accessed 
per Year* 

Return 
Interval* 

Pipe 
Diameter 

Max 
Flow 
Rate 

Culvert 
Length 

Days to 
Drain 

 
(feet) (days) (years) (inches) (cfs) (feet) (days) 

1 2123 21 1.7 36 8 205 7 
2 2125 68 1.1 36 9 130 22 
3 2127 105 1.0 36 11 115 79 
*Based on Coeur d’Alene Lake Levels since 1966 

 
Fill Material – Hepton Material 
To ensure growth of vegetation, and to most closely mimic the natural river deposits, it was 
desirable that the soils that would have been used for fill material at this and other selected 
sites be similar to those that are naturally deposited by the river.  A soil properties comparison 
between Hepton Lake dike material and existing sediment at the other project sites was 
performed to determine whether the Hepton dike material would have been suitable for backfill 
at the other downstream erosion control sites.  The comparison showed the material from the 
Hepton dike would have been ideal for backfill at the Big Bend site because these soils have 
identical properties.  The Big Bend treatments would have likely utilizes on-site excavated 
material for its backfill, but if additional fill had been needed, then the Hepton dike would have 
been a good source.   Although material from the Hepton dike is slightly different from 
existing sediments at the lower four sites, it is still within the design criteria for selected fill 
material and would have been an excellent source for backfill material. 

As such, borrow material for the initial erosion control sites would have either been imported 
from a commercial source, or from a portion of the man-made Hepton Lake dike.  Use of this 
borrow source would have been contingent upon the review and approval of the Tribe’s 
cultural committee. 

Construction Impact Area 
Access for the Hepton Lake breach repair could of been made by land using the existing 
rudimentary road on top of the levee along the east side of Hepton Lake.  This road would have 
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required some maintenance to accommodate heavy truck traffic before construction 
commenced.  

It should be noted that construction at Hepton would not have begun until winter 2014/2015, 
pending permits and approval from the appropriate agencies (NRCS Wetland Reserve 
Program, Interior, FERC, etc.).  In addition, this design may of needed modification or further 
refinement based upon the final Wetland Plan developed for the long-term management 
objective.  

5.4.2.5 Construction Access/Staging Area 
The construction time period for work below the summer full pool elevation is from November 
15 to February 28 each winter season to avoid conflicts with bull trout, a USFWS-listed 
threatened fish species.  As this window is relatively short and inclement weather is likely to 
occur, plans and provisions must of been in place to minimize negative consequences of winter 
shutdown.  Given the short construction window and the remote location of the erosion control 
projects along the lower St. Joe River, an access and staging area would of been constructed in 
order to expedite the work.  The location of the access and staging area would of either been 
upstream or downstream of the Hepton dike.  

The river access and staging area located upstream of the site would have been accessed from 
Highway 3 and constructed in the southeast corner of Hepton Lake as shown on the Appendix 
A Drawings Sheets G3 and C11.  This staging area would have consisted of a gated access 
road along the existing Hepton Lake berm through the existing berm to access the river via a 
proposed loading dock.  The 300 ft by 300 ft staging area would have been enclosed with a 
wire security fence. The existing berm would of been excavated in the location and manner 
shown on the Appendix A Drawings Sheet C11.  We were also reviewing alternative access 
sites, which would have been dependent on land owner permission and/or river bed 
slope/distance to water during the winter drawdown season.  One such alternative that had been 
considered included a construction access/staging area located on the downstream, and west 
end of the Hepton dike. This location is privately owned, has an existing access road (in need 
of maintenance) and a boat ramp.   

The Hepton Lake site would of been accessed by land.  All other sites would of been accessed 
from the river, with materials and equipment transported by barge.  It had been assumed that 
the construction access, staging and river access area would of been constructed during the first 
construction season and would have remained in place throughout the life of this project.  

5.5 Condition 4(B)(1)(e): Detailed Description of, and Cost Estimate for, all 
Maintenance and Monitoring Activities for each Erosion Control Design 

A detailed description of all maintenance and monitoring activities for each erosion control 
design is provided in Sections 5.5.1 and 5.5.2, respectfully.  The cost-estimate for the monitoring 

Erosion Control Implementation Plan   October 29, 2014 

20 



  

activities is provided in Table 9. Due to the unpredictable nature of anticipating potential 
maintenance activities, Avista would have provided cost estimates for such activities within the 
context of the Annual Implementation Reports, instead of within the ECIP. This would have 
allowed both Interior and FERC review and approval discretion of the maintenance activities 
within a much more accurate context of the cost estimate and proposed maintenance activity.   

5.5.1 Monitoring Activities 
As previously stated, performance standards would have ensured the erosion control measures 
withstand the primary factors that cause erosion on the lower St. Joe River, which include wind 
fetch and boat waves during the summer recreation season.  The measures would also have been 
constructed to withstand annual high river flows and have a life expectancy of roughly 50 years.  
Success criteria would have been used to evaluate the longevity and functionality of the 
measures over time.  The following Section, Monitoring and Evaluation, includes the specific 
success criteria which would have been evaluated following construction of each erosion control 
design and would have served as the basis for determining whether the erosion control measures 
were accomplishing their purpose.  Alternatively, if it is demonstrated that the measures were not 
accomplishing their purpose, the success criteria would have been used to help guide actions 
necessary to ensure their success. The following provides a description of the monitoring 
techniques which would have been used to assess the performance/success of the erosion control 
designs. 

Monitoring and Evaluation  
Proposed monitoring and evaluation of success criteria would have included an initial installation 
of site benchmarks, survey of representative or critical cross-sections, a top of bank survey, 
photo documentation, and a vegetation survey in the treatment area following construction of the  
erosion control design.  Annual visual observations, including photographic documentation and 
vegetation surveys, to identify potential failures, would have been conducted at implemented 
erosion control sites described below.  These activities are further described below, and the 
results of these activities would have been summarized in the Annual Implementation Reports. 

If failures were to occur, follow up surveys would have been conducted before and after the site 
was repaired. If repair or reconstruction had become necessary along portions of the treatment 
area, a resurvey of the repair segment plus 50 ft on both treatment ends would have been done.  
This would have included one or more new cross-sections and a new top-of-bank survey at the 
repair location.  

Based on visual observations, and if Avista and the Tribe determined it was necessary, a 
resurvey of the sites would have been completed ten years following construction of the erosion 
control design. 
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Table 9: Cost Estimate for Monitoring Activities for each Erosion Control Design  

Occurrence Monitoring Activity Description 
Cost 

Estimate1 

Annual 

Initial benchmarks, cross-sections, and top of bank surveys $8,700 
Visual inspections (photographic documentation and vegetation 
surveys) 

$4,300 

Monitoring activity summary for Annual Implementation Report $3,800 
Total Cost of Annual Monitoring Activities  $16,800 

Unknown2 Follow up surveys at locations where failures occur, before and 
after site is repaired 

Unknown2  

Unknown3 Resurvey of sites ten years following construction, if determined 
necessary by Avista and the Tribe based on visual observations 

$7,000 

Notes: 
(1) = Estimated amount based upon best available information at the time the ECIP was drafted.  
(2) = The occurrence and/or frequency of failures occurring is currently unknown. 
(3) = This activity is dependent upon a decision by Avista and the Tribe ten years down the road. 
 
The following provides a detailed description of the monitoring activities.  

Benchmarks 

The first monitoring event would have taken place as soon as practical following construction.  
This would have been likely done within the first six months following construction.  During this 
event, a minimum of three permanent benchmarks would have been established at each site using 
survey-grade GPS.  The distance and azimuth between the three benchmarks would have been 
recorded along with the coordinates.  A benchmark (permanent cross-section pin) for each cross-
section would have also been installed, and a measureable distance and azimuth from another 
benchmark would have been recorded.  The goal was to establish a system at each site where all 
benchmarks could have been reproduced using level and tape survey methods if needed.  
Establishment of permanent benchmarks may not have been possible at some sites depending on 
treatment design and site locations.  In this case, the nearest permanent fixture, such as 
navigation posts, may have been used to benchmark the site. 

Cross-Sections 

At each site during initial survey, cross-section topography would have been measured to 
characterize the as-built condition of the erosion control treatment. One cross-section would have 
been located upstream and one downstream of the treatment reach, and at least one cross-section 
would have been measured within the treatment.  Each cross-section would have been tied into 
one or more benchmarks and to the surface water elevation. Following the initial set of cross-
sections, which would have been completed post-construction, additional surveys would have 
only been completed where potential failures were identified or had occurred.   

Erosion Control Implementation Plan   October 29, 2014 

22 



  

Top-of-Bank Survey 

In addition to the cross-sectional survey, a linear top-of-bank survey would have been required, 
which would have shown the shape of the bank in planview and would have indicated if there 
were any significant changes to the shape of the bank not caught by the cross-section survey.  
The survey would have consisted of a line of points collected at a variable spacing dependent 
upon the shape of the top-of-bank, for the length of the treated portion of the project reach.  The 
top-of-bank is defined as the uppermost point of the bank, from which water accesses the 
floodplain.   

Photographic Documentation 

Photographic documentation consists of providing digital photos of each bank treatment site in a 
consistent format and location each year.  The objectives of documentation are to evaluate and 
document plant growth and survival and the overall condition of the treatment over time.  Photos 
of the full length of the treated area would have been taken following construction with the water 
level low enough to see the toe of the treatment and at least ten ft in front, if possible.   

Vegetation Survey 

Success of site vegetation efforts would have been a key indicator of the overall success of the 
project.  Site vegetation would have been assessed and photographed annually for the first five 
years following construction.  During each survey, notations would have been made regarding 
sparsely vegetated areas, species composition, and overall vegetation health and vigor.  The 
purpose of vegetation monitoring was to assess how well the planted vegetation was recovering 
after construction and whether modifications needed to be made for subsequent treatments.  
Vegetation would have been monitored for all treated reaches and the following activities would 
have been conducted:  

For each bank treatment reach, a single 20-foot diameter plot within the treatment area would 
have been established for annual representative sampling.  Within this plot the following 
vegetation indicators would have been observed: 

• Number of native woody plants and average plant height 
• A qualitative observation of plant health and vigor including percent decadence 
• Percent bare ground 
• Signs of animal browse or beaver activity. 

A minimum of one photo would have been taken for each vegetation survey site and documented 
in a field notebook.  
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Hydrology 

Annual flow and water level (hydrology) would have been compiled from existing sources with 
discharge and water levels on the lower St. Joe River plotted and reviewed in the context of this 
project.  After several years of monitoring and comparison with the historical record, the 
stakeholders would have had a chance to see how the hydrology of the St. Joe watershed 
compared each year to the historical record.  This could have helped gain valuable information 
regarding specific storm recurrence intervals and may have informed future treatment 
methodologies. No separate water level monitoring would have been required for this project.     

Fisheries Monitoring 

The lower St. Joe River is a corridor for adult bull trout and adfluvial cutthroat trout migration, 
and provides rearing habitat for young of the year and juveniles.  Additionally, the river and 
Coeur d’Alene Lake maintain a robust cool/warm water population of non-native predators 
(including northern pike, and small and largemouth bass) that feed on the young of the year and 
juvenile native trout.  As such, the erosion control measures must have minimized impacts to the 
native trout species and at the same would have been constructed in a manner that does not 
create habitat for the predator fish.  

The current erosion control schedule was based upon cooperating with the Tribe on a predator 
fish study located on the lower St. Joe River.  Additional monitoring would have been 
implemented, as appropriate, to supplement existing predator fish studies to determine the effect, 
if any, of the erosion control measures on native trout. 

5.5.2 Maintenance Activities 
The following section includes a detailed description of the potential maintenance activities that 
would have been needed and the criteria that would have been used to determine when 
maintenance would have been performed, including any estimated reconstruction described in 
part B(1)(c) of this Condition.   

The St. Joe River is a dynamic system with varying annual high river flows and ice floes, the 
destructive forces of which are unpredictable and may have negative impacts to the measures 
and/or the adjacent shorelines.  As such, the erosion control measures may have needed to be 
maintained and/or repaired over the 50-year term of the License.  When specific criteria was not 
met or when slumping was occurring, shifts in horizontal/vertical stability, or decreased 
vegetative cover occur, Avista and the Tribe would have conducted an analysis to determine 
whether corrective action was required.  There was potential for scenarios where a portion of a 
treated streambank fails the erosion criterion but, upon further analysis, was determined to be an 
anomaly or a special case.  These assessments would have been made on a case-by-case basis.  
Guidance for maintenance and repair would have included the following.  
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• Maintenance was defined as reinstallation or minor modification to original design 
features and would have been required if displacement was visually identified at a single 
cross-section. A resurvey may not have been necessary depending upon the type and 
magnitude of the maintenance activity.   

• Repair was defined as replacement of the original design with a new re-designed 
treatment, which would have been required if significant displacement was visually 
identified at two or more consecutive cross-sections or where visual evidence suggests 
that the top-of-bank was migrating.  

In addition to visual indicators of vertical and horizontal displacement, Avista and the Tribe 
would have visually assessed potential downstream impacts caused by each erosion control 
measure to help determine maintenance, repair, and potential future site activities. These would 
have been assessed on a case-by-case basis, depending upon the specific erosion control measure 
implemented.  

Throughout this process Avista and the Tribe would have implemented adaptive management, a 
process which would have allowed the design team to learn from any issues identified through 
monitoring and then adapt maintenance, repair, and future designs to accommodate those 
deficiencies.  All monitoring results would have been considered in future designs as 
appropriate.  If additional erosion is noted at a site, Avista and the Tribe would have analyzed the 
characteristics of the design and adapt future designs in similar circumstances to avoid future 
concerns.  In addition, overdesign with hard surfaces should be avoided, so adaptive 
management may have also included prescription of softer engineering approaches for future 
project reaches. 

5.6 Condition 4(B)(1)(f): Schedule for Construction of all Erosion Control 
Designs  

Subject to part B(2) of this condition, the following provides a schedule for construction of all 
erosion control designs, with all construction which would have been completed within ten (10) 
years after Commission approval of the plan.  In accordance with the 4(e) Condition, after 
completing construction of each erosion control design, the Licensee would have provided as-
built plans to the Tribe. 

Avista and the Tribe would have implemented erosion control measures at one to eight sites per 
year, over a ten-year implementation schedule.  This schedule would have allowed for the thirty-
five prioritized sites to have erosion controls implemented within a ten-year timeframe in 
accordance with the Condition.  It should be noted, however, that seasonal weather conditions, 
high flows, etc. can delay part of, or the entire ten-year implementation schedule.  Interior and 
FERC would have been notified in advance of any schedule alteration in the Annual 
Implementation Reports. 
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The ten-year implementation schedule would have provided for detailed designs and 
construction of the highest priority erosion control sites on 2-year cycles and conceptual designs 
for upcoming, lower priority sites (to be fully designed and constructed during the following 2-
year cycle).  Decisions regarding which sites to treat and in what order would have been made on 
an annual basis by Avista and the Tribe and would have been identified in the relevant Annual 
Implementation Reports. 

Avista and the Tribe had designated six sites for design in 2013.  Construction would have begun 
on two of the six sites during the 2013/2014 winter season and the remaining four sites would 
have been constructed during the 2014/2015 winter season.  Of these sites, five were listed 
priority sites and one was not.  These sites had been chosen by Avista and the Tribe to represent 
an array of erosion control measures for evaluating the effectiveness of each erosion control 
design and the cumulative impacts that may arise. The total bank length that would have been 
treated in the 2013/2014 winter and 2014/2015 winter seasons was approximately 5,785 linear 
feet. 

Following implementation of the treatments at the first six sites, the Tribe in consultation with 
Avista, would have decided whether to continue to implement the sites identified in the priority 
list or to choose to implement erosion control measures in other areas of the St. Joe River, or on 
other stream systems within the exterior boundaries of the reservation.   Furthermore, it should 
be noted the bank stabilization implementation schedule was linked to the variability and 
magnitude of river flows, as such longer timeframes may have been needed to inform design 
iterations. 

If Avista and the Tribe had decided to continue with the priority sites, an implementation 
schedule and schedule summary, such as those proposed in Tables 10 and 11, or some 
modification of these tables, may have been used. 
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Table 10: Example Implementation Schedule 

 

  

Site Name Site ID 

I&A 
Priority         
(1-35) 

Estimated 
Treatment 

Design 
Footage 

(ft)* 

2-Year 
Cycle Total 

Treated 
Length (ft) 

Cumulative  
Length    

(ft) 
Design 
Year 

Construction 
Year 

Cycle 
Year 

Cottonwood SJ3-1 1 500 

5,785 5,785 2012 - 
2013 

Winter:  
2013/2014 
2014/2015 

First 
2-Year 
Cycle 

Island Site SJ4-2 5 695 
Snag2 SJ5-2 33 1,980 

Narrow Levee SJ5-5 NA* 890 
Big Bend SJ9-1 15 750 

Hepton Lake SJ11-5 26 970 

Unnamed 

SJ2-1 2 3,300 

9,324 15,109 2013 - 
2014 

Winter:  
2015/2016 
2016/2017 

Second 
2-Year 
Cycle 

SJ1-1 3 490 
SJ4-1 4 322 
SJ4-2 6 570 

SJ5-3b 7 944 
SJ6-2 8 1,991 
SJ7-2 9 1,707 

Unnamed 

SJ8-1b 10 1,115 

14,156 29,265 2014-
2015 

Winter:  
2017/2018 
2018/2019 

Third 
2-Year 
Cycle 

SJ6-3 11 1,114 
SJ7-4 12 1,811 
SJ6-5 13 1,146 
SJ6-6 14 1,625 

SJ10-1b 16 3,360 
SJ2-2 17 280 
SJ3-2 18 3,705 

Unnamed 

SJ1-3 20 1,313 

14,635 43,900 
2015-
2016 

 

Winter:  
2019/2020 
2020/2021 

Fourth 
2-Year 
Cycle 

SJ2-3 21 3,132 
SJ3-3 22 1,606 
SJ6-4 23 1,140 

SJ11-6b 24 704 
SJ7-1 25 3,865 

SJ11-4b 28 1,300 
SJ9-5b 29 1,575 

Unnamed 

SJ9-2 30 1,685 

17,785 61,685 2016-
2017 

Winter:  
2021/2022 
2022/2023 

Fifth 
2-Year 
Cycle 

SJ1-2 31 289 
SJ7-3 32 130 
SJ9-6 34 108 
SJ5-1 35 2,240 
SJ9-4 27 6,031 
SJ3-4 19 7,302 
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Table. 11: Example Alternative Implementation Schedule  
  Design Construction 

Year # Sites 
Length 

(LF) 

Total 
Length 

(LF) 
% 

Designed # Sites 
Length 

(LF) 

Total 
Length 

(LF) 
% 

Constructed 
                  

1 2012-2013 6 5,600 5,600 8.9%     
2 2013-2014 6 7,617 13,217 20.9% 6 5,600 5,600 8.9% 
3 2014-2015 6 10,367 23,584 37.4% 6 7,617 13,217 20.9% 
4 2015-2016 4 8,970 32,554 51.6% 6 10,367 23,584 37.4% 
5 2016-2017 5 7,895 40,449 64.1% 4 8,970 32,554 51.6% 
6 2017-2018 4 8,425 48,874 77.4% 5 7,895 40,449 64.1% 
7 2018-2019 5 8,798 57,672 91.4% 4 8,425 48,874 77.4% 
8 2019-2020 1 7,302 64,974 102.9% 5 8,798 57,672 91.4% 
9 2020-2021 0    1 7,302 64,974 102.9% 

10 2021-2022 0    0    
 

6.0  CONDITION 4(B)(2) REQUIREMENTS 
This condition requires documentation of any determination by the Tribe that preparation of an 
erosion control design for any identified site: (i) is not feasible, practical or desirable, and that 
restoration or replacement of equivalent lands should occur under part C of this condition; or (ii) 
should be deferred until the effects of erosion control designs implemented under this condition 
are evaluated.  

Avista and the Tribe held meetings and conducted a field tour with the Tribal Council and key 
technical staff after completing the Inventory and Assessment, and developing the above 
referenced options for erosion control treatments that would have been used for all the identified 
future erosion control sites along the St. Joe River.  This included, but was not limited to:  

• Inventorying all erosion control sites along the St. Joe River 
• Determining the current and future extent of erosion, over the next 50 years 
• Determining the extent of cultural resources found in the erosion control sites 
• Prioritizing sites, based on the rate of erosion, cultural resource significance, etc., for 

shoreline stabilization 
• Developing stabilization treatments for the initial six highest priority erosion control sites  

 
During the field tour, the Tribal Council reviewed the six highest priority erosion control sites 
selected for stabilization, discussed the various treatment options, considered the costs to conduct 
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the work, and discussed the ecological, cultural and socio-economic benefits to Tribal members 
related to implementing erosion control measures on the St. Joe River per the requirements of the 
4(e) Condition.  Soon after the trip, the Tribal Council reviewed the ECIP designs and discussed 
the above mentioned items, then developed a Resolution, dated and signed on September 12, 
2013 (Appendix A).   The Resolution clarified the Tribal Council’s desire and the new direction 
that Avista and the Tribe should pursue in regard to erosion control on the St. Joe River.  The 
Resolution stated that only one of the six high priority erosion control sites, the Hepton Lake site, 
should be considered for further engineering feasibility.  The Tribal Council desired to retain this 
site because of the potential wetland benefits to wildlife, waterfowl, and to water quality in 
Hepton Lake.  Additionally, the Tribal Council’s desire, per the Resolution, was to allocate all 
other erosion control funds, that would have been spent on erosion control along the St. Joe 
River, toward purchasing lands, preferably within the Reservation, that offer similar habitat 
function.   Funds will also be used to prevent looting of “high grade” cultural artifacts that 
become exposed in the fall/winter, to procure and curate those “high grade” artifacts that become 
exposed, and to promote cultural awareness through education and outreach.  These efforts are 
detailed in the revised Cultural Resource Management Plan (CRMP) that has recently been 
approved by Interior and submitted to FERC for its approval.    

As mentioned in the Council’s Resolution, the Hepton Lake site was to be further considered for 
potential stabilization treatments.  In essence, it was the Tribe’s desire to stabilize and “plug” the 
breach in the levee to allow for water level management in Hepton Lake to promote higher 
quality and more diverse wetland habitat. Subsequent to this resolution, Avista and the Tribe 
began to explore additional designs for water management/stabilization of the breached levee.  
During this exploration, Avista and the Tribe have determined the existing breach will be left in 
its current status, with additional breaches added to reintroduce fluvial geomorphic processes in 
Hepton Lake. The additional breaches will allow more sediment to enter the lake and therefore, 
provide soil media to further establish riparian habitat and reduce water depths in the breached 
areas.  This should allow for better feeding/nesting and loafing habitat for waterfowl and will 
create suitable habitat for culturally important plants.  As a result of this change, the Hepton 
Lake levee modifications will be implemented as a component of a wetland restoration and 
enhancement project under 4(e) Condition No. 8, Wetland and Riparian Habitat Replacement 
and Maintenance. As such, future references to the Hepton Lake project will be included in the 
wetland section of the AIRs.        

7.0 CONDITION 4(B)(3) REQUIREMENTS 
This condition requires identification of any erosion control site for which Avista will not 
prepare an erosion control design, but will instead acquire lands for restoration or replacement 
under part C of this Condition.   

As stated in 4(B)(3), “Identification of any erosion control site for which the Licensee will not 
prepare an erosion control design, but will instead acquire lands for restoration or replacement 
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under part C of this condition. The Licensee shall include a description of the shoreline length, 
surface area, habitat type, and ecological function associated with any acquired lands, and a 
justification for why such lands are an appropriate substitute for the sites identified under this 
paragraph.”  

As stated above in Section 6, Avista and the Tribe are not planning to conduct erosion control 
projects on the St. Joe River per the Tribal Council’s Resolution.  Instead, it is the intent of 
Avista and the Tribe to acquire lands that contain as much Reservation shoreline property as 
possible, and other lands that provide comparable or other habitat types with similar ecological 
function to those found on the St. Joe River.  These lands, which may not include streams or 
shorelines, may provide connectivity for Tribal members to their cultural resources, and they 
may include land that is contiguous to existing tribal property. This recognizes that it is not 
possible or feasible to purchase for the restoration or replacement “an equivalent shoreline length 
or surface area, habitat type, and ecological function based on the estimated future extent of 
erosion at the identified site[s]” on the St. Joe River per Condition 4(C)(1).  The reason for this is 
because the St Joe River, the only river on the Reservation, is significantly larger with eroding 
banks (greater in both volume and in linear feet) than that found on all the streams within the 
Reservation.  

It should be noted, the ten-year implementation schedule required by this 4(e) Condition may be 
too short, given the availability of lands, for purchase, that provide comparable or other habitat 
types with similar ecological function to those found on the St. Joe River.  That said, Avista and 
the Tribe will actively pursue purchasing lands in order to fulfill the terms of the 4(e) Condition, 
as expeditiously as possible.  

Avista and the Tribe will include all potential land purchases in the AIR’s for Interior and FERC 
approval prior to acquisition.  Upon acquisition Avista and the Tribe will continue to implement 
Condition 4(C)(2-5) as appropriate. 

8.0 ADAPTIVE MANAGEMENT 
 As indicated above, Avista and the Tribe will not be conducting erosion control measures on the 
St. Joe River, and will instead pursue purchasing land elsewhere, preferably in the Reservation, 
that provides comparable or other habitat types with similar ecological functions to those found 
on the St. Joe River. The lands that include streams or shorelines may require stabilization 
measures, which will be assessed on a case-by-case basis.  If stabilization measures are 
implemented, their effectiveness related to the ecological functions will be evaluated over time.    

Adaptive management, if necessary, is intended to improve the efficiency and effectiveness of 
the erosion control measures over time to ensure the ecological functions for the relevant parcel 
of land are achieved.  Adaptive management will also allow Avista and the Tribe to learn from 
any deficiencies noted through monitoring and then adapt maintenance, repair, and future 
designs as necessary.  All monitoring results shall be considered in future designs.  If additional 
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erosion is noted at a site, Avista and the Tribe will analyze the characteristics of the design and 
adapt designs in similar circumstances to avoid future failures.   
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Figure 1: Current Exterior Boundaries of the Coeur d’Alene Indian Reservation. 



 

 

 

 

 

Figure 2: Coeur d’Alene Reservation Lake and Tributary Shoreline Erosion Control Inventory and Assessment St. Joe River Reaches. 
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APPENDIX A 

Tribal Council Resolution

   

 







  

 

APPENDIX B 

St. Joe River – 90% Design Review Drawings
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APPENDIX C 

Consultation Record

   

 



  

Avista’s Letter to the U. S. Department of Interior 

 

   

 



  

U. S. Department of Interior’s Letter to Avista 
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