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EDAW Inc
2022 J Street, Sacramento, California 95814
T 916.414.5800 F 916.414.5850 www.edaw.com

August 13, 2007

Mr. Dale Watkins

California Department of Fish and Game, Region 2
1701 Nimbus Road

Rancho Cordova, CA 95670

SUBJECT: Request for a Streambed Alteration Agreement, pursuant to Section 1602 of the
California Fish and Game Code, as required for the Feather River Levee Repair
Project, Segment 2

Dear Mr. Watkins:

On behalf of the Three Rivers Levee Improvement Authority (TRLIA), we are hereby requesting a
Streambed Alteration Agreement, pursuant to Section 1602 of the California Fish and Game Code,

for the Feather River Levee Repair Project (FRLRP), Segment 2. Habitats that are potentially subject to
jurisdiction by the Department of Fish and Game (DFG) include perennial drainages, intermittent
drainages, and mixed riparian forest/scrub. The Streambed Alteration Notification form (Form 2023) is
included as Attachment A and the application fee is included as Attachment B.

PROJECT LOCATION

The FRLRP, Segment 2 (proposed project) is located in southwestern Yuba County, south of the city of
Marysville (Exhibit 1, Attachment C). The proposed project is one segment of the overall FRLRP, which
includes a total of three segments (Exhibit 2, Attachment C). Segments 1 and 3 of the FRLRP are
addressed as a separate project. DFG determined in a letter dated May 2, 2007 that a Lake or
Streambed Alteration agreement is not required for Segments 1 and 3 (Attachment D). The focus of this
application is Segment 2 of the FRLRP.

The proposed project is located in Townships 13 and 14 North, Ranges 3 and 4 East within the
Olivehurst U.S. Geological Survey (USGS) 7.5-minute quadrangle (Mount Diablo Baseline and
Meridian) (Exhibit 2, Attachment C). The proposed project includes the portion of the Feather River left
(east) levee from Project Levee Mile (PLM) 17.2 to PLM 23.4 (approximately from Star Bend to just
south of Shanghai Bend along the Feather River).

PROJECT PURPOSE

The primary purpose of the overall FRLRP, and consequently of the proposed project, is to correct
identified deficiencies in the left (east) bank levee of the Feather River and the left (south) bank levee of
the Yuba River, and consequently to improve flood protection for the Reclamation District (RD) 784
area of Yuba County. Studies by the California Department of Water Resources (DWR), the U.S. Army
Corps of Engineers (USACE), RD 784, and TRLIA have found that several reaches of the levee system
protecting the RD 784 area do not satisfy geotechnical criteria for seepage at the water surface
elevation for the 100-year flood event. To a large extent, these levee “deficiencies” in the project area
relate to the potential for water to seep under (underseepage) and through (through-seepage) the levee
soils during flood events, potentially leading to levee failure. An analysis focused on the Feather River
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levee was performed by Kleinfelder and is described in Problem Identification Report, TRLIA Phase 4
Feather River and Yuba River Left Bank Levees, Reclamation District No. 784 (PIR) (Kleinfelder 2006).
The conclusions of the PIR indicate that portions of the subject levee do not currently meet the
geotechnical criteria for underseepage or through-seepage needed to bring the levee into compliance
with Federal Emergency Management Agency (FEMA) requirements for accreditation.

To correct the deficiencies identified along the levee segments analyzed in the PIR and other studies,
TRLIA is undertaking the FRLRP. The proposed project addresses levee problems within Segment 2 of
the overall FRLRP and proposes to correct the problems by constructing a setback levee along this
reach of the Feather River.

PROJECT DESCRIPTION

The proposed project involves constructing a setback levee, relocating a pump station adjacent to the
existing levee, and degrading portions of the existing Feather River left bank levee (Exhibit 3,
Attachment C). Approximately 5.7 miles of new setback levee would be constructed within Segment 2
to replace 6.2 miles of existing levee, and the new setback levee would tie into the existing levee at the
north end of Segment 1 and the south end of Segment 3.

The proposed activities in Segment 2 will be completed in two stages: Stage 1 and Stage 2. The project
is being divided into two stages to accommodate schedule challenges related to beginning construction
of the setback levee (to replace the extremely deficient segment of existing levee) while undergoing the
process for USACE and California State Reclamation Board approval to degrade the existing levee.

If these processes were to take place at the same time (i.e., wait to construct the setback levee until
approval to degrade the existing levee is obtained), it would delay the creation of a flood protection
structure that could minimize flood damages should the existing levee fail during the approval process.

Stage 1 of the proposed project includes construction of the setback levee and associated stability
berms, construction of a new Pump Station No. 3 and associated facilities, excavation of material within
borrow sites (within the setback area and possibly on the land side of the setback levee), and removal
and relocation of existing utilities and structures within the setback area. Stage 2 of the project includes
degradation of all or portions of the existing Feather River east levee within Segment 2; filling of the
Plumas Lake Canal on the water side from the setback levee to where the canal opens into the ponded
area, and on the land side from the setback levee to the new Pump Station No. 3; decommissioning of
the existing Pump Station No. 3; and recontouring of portions of the levee setback area and an existing
drainage to facilitate drainage of water from the levee setback area after flood events. TRLIA is also
discussing the feasibility of active restoration in the setback area with the various landowners and
stakeholders in the setback area as well as with the various regulatory agencies. If restoration were
conducted, it would be done as part of Stage 2.

Stage 1 Construction

Setback Levee Construction

The setback levee will be approximately 5.7 miles long. The new levee segment will generally be set
back approximately 0.5 mile to the east of the existing Feather River levee, except near the northern
and southern ends, where it will join the existing levee. The area between the east toe of the existing
levee and the west toe of the setback levee (the levee setback area) will include approximately

1,300 acres. It is anticipated that the design crown elevation of the setback levee will be the same as
the crown elevation of the existing levee at each given latitude along the alignment. The height of the
setback levee will generally range from about 20 to 30 feet above the existing ground surface. The most
common levee height above the adjacent land will be approximately 25 feet. The existing levee has
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been reconstructed by the USACE to provide a minimum of 3 feet of freeboard above the 1957 design
profile. Because the levee setback will lower most flow profiles by widening the flow channel, it follows
that the setback levee, if constructed to the crown elevations described above, will have freeboard of at
least 3 feet above the 1957 design profile. Other anticipated dimensions of the setback levee are:

a crown width of 20 feet; a footprint width (levee toe to levee toe) of approximately 170 feet (depending
on levee height); levee slopes at a 3:1 ratio (H:V); and a 12-foot-wide patrol road on the levee crown.

Construction of the setback levee will include three main design elements: preparation of the levee
foundation, construction of a slurry cut-off wall for seepage control, and construction of the levee
embankment. Preparation of the foundation of the setback levee will involve clearing and grubbing of all
trees, brush, loose stone, abandoned structures, existing utilities, buried pipelines, and other
deleterious materials that may exist within 10 feet of the levee toes. After clearing and grubbing, the
setback levee foundation will be stripped to remove low-growing vegetation and topsoil to a depth of at
least 6 inches, although local areas with extensive tree roots or deep organic soils may require
excavation to a depth of 3 feet or greater. The topsoil will be placed in a designated “unsuitable
material” spoil area and/or used for borrow area reclamation. Overall, the depth of stripping is expected
to average about 1-3 feet. Construction of a slurry cutoff wall is proposed along those portions of the
setback levee where widespread strata of permeable sands and gravels exist in the foundation.

The purpose of the slurry cutoff wall is to dissipate the hydraulic gradient in the levee foundation and
reduce seepage quantities. To achieve maximum effectiveness, the slurry cutoff wall must extend
completely through the permeable strata and terminate some distance into an underlying, reasonably
continuous layer with lower permeability. The slurry cutoff wall will be composed of a mixture of soil and
bentonite clay, and, in some applications, cement. Finally, construction of the setback levee
embankment will begin as soon as sufficient lengths of levee foundation are complete and weather
conditions allow. The embankment will be constructed as an engineered fill, with the fill placed in
horizontal lifts. Each lift will be moisture conditioned and compacted to the specified density using a
suitable compactor, such as a sheepsfoot, tamping-foot, or rubber-tired roller. Stability berms integral to
the levee embankment will be provided in portions of the southern alignment where the foundation of
the levee contains soft clay and silt deposits.

New Pump Station No. 3

An existing pump station (Pump Station No. 3) will need to be relocated to the land side of the setback
levee. The current location of Pump Station No. 3 experiences excessive seepage and boils during
high-water events, making it desirable to relocate the pump station out of this area. In addition, after the
setback levee is complete, the existing Pump Station No. 3 will be in the setback area and exposed to
flooding after the existing levee is degraded. Therefore, as part of Stage 1 of the setback levee project,
a new/replacement Pump Station No. 3 will be constructed on the land side of the setback levee,
followed in Stage 2 by removal of the existing pump station. The location of the new pump station will
be adjacent to the Plumas Lake Canal, south of Rich Road (Exhibit 3, Attachment C). The new Pump
Station No. 3 will be a reinforced-concrete structure similar to the recently constructed Pump Station
No. 2 in RD 784. The specific capacity of the new Pump Station No. 3 will be determined during
detailed project design; however, preliminary design shows that the capacity of the current pump station
will be able to accommodate high-water events without the threat of upstream flooding. Once the new
Pump Station No. 3 is built, an “approach channel” will be excavated to connect the pump station to the
Plumas Lake Canal. A gravity drain has been incorporated into the design of the pump station to allow
summertime gravity discharges to the lowlands on the waterside of the setback levee and the Feather
River. The drain will consist of a cast-in-place 4-foot by 4-foot clear-span box culvert. Waterside of the
levee toe, precast culvert sections will likely be used instead of cast-in-place concrete.
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Utility Relocation and Structure Removal

Implementation of the setback levee project will necessitate the removal of all structures (houses,
trailers, sheds, barns, other agricultural outbuildings) from the levee setback area, which would be
subject to periodic flooding following removal of the existing levee. Approximately 20 structures in the
levee setback area will be displaced by the project. Displaced structures include six residential dwelling
units, and remaining structures include associated agricultural use buildings and barns. Some utilities
and other facilities located in the levee setback area will need to be relocated or reinforced with
implementation of the levee setback. As discussed previously, RD 784 Pump Station No. 3 will be
relocated to the land side of the proposed setback levee. A PG&E 115-kilovolt (kV) transmission line
called the Bogue Loop crosses the levee setback area on four towers. The foundations for these steel
structures will probably need to be reinforced or replaced so that their integrity will be maintained during
times of flood water inundation. Other steel towers along the same transmission line are located on the
water side of the existing Feather River levee and are supported by elevated steel pile foundations.

Other existing facilities that may need to be abandoned, reinforced, or relocated include roads, power
distribution lines, irrigation pipelines, drainage ditches, wells, fill stations, and communications lines.
Several private irrigation lines will be cut off by the construction of the setback levee, separating some
lands on both sides of the setback levee that require irrigation from current water sources. The wells
within the setback area may be retained to support continuing agricultural activities, may be retained to
support potential environmental enhancement activities for several years after setback levee
construction, or will be destroyed in accordance with California’s water well regulations. Wells and fill
stations in the levee setback area that will be abandoned will be removed and filled, and new wells will
be dug and fill stations built outside the levee setback area to replace the abandoned facilities, as
appropriate. Wells and fill stations that will be retained in the levee setback area will be retrofitted to
accommodate periodic flooding. New power lines and power poles may be required for any new wells
and fill stations.

Borrow Areas

Borrow material will be obtained locally from borrow areas developed inside and outside the levee
setback area. It is currently estimated that a total of approximately 3.4 million cubic yards (cy) of
compacted borrow material will be required to construct the setback levee in project Segment 2 and
that borrow areas will be excavated to depths in the order of about of 5-10 feet.

Two general objectives are important in the selection of borrow areas: to minimize haul distances to the
setback levee alignment and provide a continuous or nearly continuous borrow source, and to reduce
the potential for seepage impacts at the foundation of the setback levee. Minimizing haul distances is
important to minimize project construction costs, air emissions, and traffic impacts. To reduce the
potential for seepage impacts at the foundation of the setback levee, a distance of 400 feet or greater
from the edge of the borrow area to the toe of the proposed levee must be maintained unless there is
an incised drainage channel between the setback levee alignment and the borrow area. If such an
incised drainage exists, borrow excavation closer to the levee may be allowed, based on an evaluation
of local site conditions. Borrow areas may also be developed closer than 400 feet from the toe of the
setback levee if the borrow pit is to be subsequently backfilled.

Wide, shallow excavations (rather than deep trenches) are anticipated. At the conclusion of the work,
the borrow areas will be graded to blend with the topography, leaving slopes flat enough to reduce
erosion and promote conditions conducive to vegetative growth (slopes 3:1 [H:V] or flatter), or filled with
material from removal of existing levees (during stage 2). If not filled, the bottom of the borrow areas will
be regraded to drain away from the levee and toward the river or toward existing drainage ways.

The drainage of the borrow areas will also need to ensure fish movement out of the levee setback area
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into the main channel of the Feather River when flood flows recede following inundating flood events.
The borrow areas will be revegetated to conform to the surrounding landscape. The borrow sites will be
reclaimed as appropriate. Some stockpiled topsoil, and other excess earth materials (organic soils,
roots, and grass) from borrow areas and the setback levee foundation could be spread over borrow
sites after excavation has been completed.

A detailed investigation of borrow areas suitable for levee embankment materials is currently underway.
The location and limits of borrow areas will be determined and refined as a result of this effort. Borrow
sites will be selected based on several criteria including right-of-way access, distance to the setback
levee alignment, and environmental resources locations. Borrow sites will not be located where the
sites could adversely affect sensitive species or habitats (i.e., wetlands or DFG jurisdictional habitats).

Stage 2 Construction

Fill of Portions of the Plumas Lake Canal

During Stage 1 the new setback levee will divide the Plumas Lake Canal with portions of the canal
remaining intact on either side of the setback levee. To minimize potential for underseepage that could
result from having an excavated feature too close to the levee, approximately 490 feet of the canal on
the west (water) side of the setback levee will be completely filled (from the west side of the setback
levee alignment to where the canal becomes ponded). Approximately 2,200 feet of canal on the east
(land) side of the setback levee will be filled between the new Pump Station No. 3 and the setback
levee alignment. An approximately 2-foot-deep ditch will remain along the canal alignment to drain
surface runoff from landside areas at the southern end of the setback levee to the new Pump Station
No. 3.

Decommission of Existing Pump Station No. 3

After the setback levee and Pump Station No. 3 construction is complete, the existing Pump Station No.
3 will continue to operate until the existing levee is degraded. At that time, the existing Pump Station
No. 3 will be decommissioned and dismantled.

Setback Area Drainage Swale

A floodplain swale will be constructed along the alignment of the existing Pump Station No. 3 discharge
channel from the existing Pump Station No. 3 location to the Feather River. This swale will connect the
setback area lowlands to the Feather River and thus facilitate drainage and allow flood waters to recede
from the setback area in a manner that minimizes fish stranding. The existing channel will have to be
enlarged and deepened to accommodate flood flows leaving the setback area and to minimize the
potential for fish stranding as flood waters recede. The channel will be constructed in a manner that
minimizes vegetation disturbance, fish stranding, and other environmental impacts. A site-specific
drainage plan for the entire setback area will be developed in final design.

The swale will also act to allow backwater to flow into the setback area from the Feather River,
increasing the inundation frequency of the setback area and resulting in high quality habitat. It is
estimated that the 40-foot stage will be inundated in two out of every three years for a period of at least
one week between March 15 and May 15. Floodplain land at or below this elevation will provide a broad
suite of valuable ecosystem functions, including provision of nutrients and seasonal habitat for aquatic
species.
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Degradation of Existing Levee

All or portions of the existing levee in Segment 2 will be removed to achieve the maximum hydraulic
benefits of the levee setback by allowing water to flow into and out of the levee setback area during
high river stages. Where the existing levee will be excavated to allow flood waters to pass into and out
of the levee setback area, the existing embankment will be excavated to the level of the adjoining
ground surface in the levee access corridor. Specific sections to be retained, if any, will be determined
in final project design and will be based on factors that include possible mitigation value for project
impacts on sensitive species. Those sections of the existing levee that may be left in place will not be
maintained. There are no plans to use material in the existing Feather River left bank levee as borrow
material for the new setback levee. It is expected that for some period of time, the existing levee and
the new setback levee will be in place concurrently. During this period, the setback levee will function
as a “backup” levee, providing a second line of levee protection if the existing levee in Segment 2 were
to breach during a flood event.

Other Associated Activities (Stages 1 and 2)

Staging Areas and Access Routes

It is anticipated that several staging areas will be developed along the setback levee alignment to allow
for efficient use and distribution of materials and equipment. Staging areas will be located within the
construction corridor and near active construction areas, so they may be relocated as construction
progresses. Because the work area is essentially flat, suitable sites for construction staging are
abundant. Final selection of staging areas will be based on contractor preference and environmental
and land use constraints such as avoiding placing staging areas within or adjacent to waters of the
United States. Personnel, equipment, and imported materials will reach the project site via State Route
(SR) 70 and Feather River Boulevard. At the project site, the primary construction corridor will include
the setback levee alignment, soil borrow areas, and roads used for access to the work areas, including
Feather River Boulevard. Access roads will consist mainly of the existing east-west lateral roads
between SR 70, Feather River Boulevard, and the levee setback area.

Disposal of Excess Materials

Excess earth materials (organic soils, roots, and grass from borrow areas and the setback levee
foundation; excavated material that does not meet levee embankment criteria) will be used in the
reclamation of borrow areas or will be placed in a surplus material berm at the waterside toe of the
setback levee. In addition, excess material could be used in the contouring of the setback area to
facilitate drainage to the Feather River and prevent fish stranding. Cleared vegetation (i.e., trees, brush)
will be hauled off-site. Debris from structure demolition, power poles, piping, and other materials
requiring disposal will be hauled off-site to a suitable landfill.

Project Schedule

A period of up to approximately 22 months is planned for construction of the setback levee project,
with contractor mobilization beginning in late September 2007, the setback levee embankment
completed in December 2008, the existing levee breached in spring/summer 2009, and final clean-up
and contractor demobilization in fall 2009. A detailed schedule showing project activities by stage is
provided below.
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Stage 1 Construction Activities

» Mobilization: Mobilization will include setting up construction offices and transporting heavy
earthmoving equipment to the site. These activities may take about 1 month.

» Levee Foundation Preparation: This activity will begin soon after mobilization. Construction will take
approximately 8—-9 months depending on the amount of equipment working simultaneously,
weather conditions, and permit requirements.

» Slurry Cutoff Wall Construction: Installation of slurry cutoff walls along the setback levee alignment
will occur simultaneously with levee foundation preparation.

» Levee Embankment Construction (including stability berms): Because the setback levee alignment
is nearly 6 miles long, levee embankment construction could begin in some areas while foundation
preparation is underway along other portions of the alignment. Levee embankment construction is
anticipated to take approximately 8 months.

» Borrow Material Excavation: Excavation of borrow materials for use in the construction of the
setback levee embankment could begin simultaneously with levee foundation preparation or slurry
wall construction and will occur for the duration of levee embankment construction.

» Tie-ins to Existing Levees: Elements of tying in the setback levee to the existing levees will take
place during levee foundation preparation, levee embankment construction, and potentially during
slurry cutoff wall construction.

» Pump Station No. 3 Construction: Pump Station No. 3 will be constructed concurrent with levee
embankment construction. Procurement of long-lead items (e.g., pumps, motors, valves, and
generator) could begin as early as 2007.

Stage 2 Construction Activities

» Fill of Plumas Lake Canal: The portion of Plumas Lake Canal within the levee embankment
footprint will be filled during levee foundation preparation. The portion of canal downstream of the
setback levee and between the setback levee and Pump Station No. 3 will be filled concurrent with
removal of the existing levee.

» Removal of the Existing Levee: The existing Feather River levee in the setback area will not be
removed until the setback levee is complete. Removal activities will take place outside the identified
Feather River flood season. It is expected that levee removal will take place in spring/summer
2009.

» Decommission of the Existing Pump Station No. 3: Removal of the existing pump station will be
done concurrent with removal of the existing levee.

» Setback Area Drainage Swale: Grading of the setback area to facilitate drainage of floodwaters
back to the Feather River and enhancement of the setback area drainage swale will be conducted
concurrent with removal of the existing levee.

» Demobilization: Demobilization will include removal of equipment and materials from the project
site, disposal of excess materials at appropriate facilities, and restoration of staging areas and
temporary access roads to pre-project conditions. Demobilization activities will likely occur in
various locations as construction proceeds along the project alignment, but will be completed in fall
2009 after removal of the existing Feather River levee is complete.
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REQUEST FOR STREAMBED ALTERATION AGREEMENT

EDAW, on behalf of TRLIA, is requesting a Streambed Alteration Agreement, pursuant to Section 1602
of the California Fish and Game Code, for the FRLRP, Segment 2.

DFG Jurisdiction within the Project Site

A preliminary wetland delineation for the proposed project was prepared by EDAW and submitted to
USACE on March 30, 2007, with the latest revisions submitted June 27, 2007. Based upon recent
conversations with USACE, additional revisions to the delineation will be submitted to USACE soon.
The wetland delineation has not yet been verified by USACE.

Based on the preliminary delineation, the study area encompassed by the delineation includes

116.11 acres of potentially jurisdictional waters of the United States. Potentially jurisdictional habitat
types include mixed riparian forest/scrub, perennial drainages, intermittent drainages, and lacustrine
habitat. Other potentially jurisdictional habitats identified in the delineation are those that do not meet
the three parameter wetland criteria (from the U.S. Army Corps of Engineers 1987 Wetland Delineation
Manual), such as developed areas, orchard, and ruderal habitats, but are potentially subject to USACE
jurisdiction under Section 404 of the CWA because these habitats are located within the ordinary high
water mark (OHWM) of the Feather River (i.e., waterside of the existing levee) (Table 1 below and
Attachment E). There is one additional 1.7-acre area that contains riparian vegetation (located just
south of the existing Pump Station No. 3 and depicted as a linear band of riparian forest/scrub
southwest of RPW-1 on the preliminary wetland delineation maps in Attachment E) which is considered
non-jurisdictional to USACE. It is our opinion that the 116.11 acres of potentially jurisdictional waters of
the United States and the 1.7-acre additional riparian area qualify as habitats subject to DFG
jurisdiction.

Table 1
Acreage of Potential DFG Jurisdictional Habitats
Habitat Type Feature ID Acres
ID-1 0.82
Intermittent Drainage (ID) ID-4 0.47
ID-5 0.31
ID Total:
Perennial Drainage (PD) PD-1 19.81
PD Total:
Lacustrine 1.37
Riparian Forest/Scrub 4592
Riparian Forest/Scrub within OHWM 30.09
Developed 0.04
Elderberry Savanna 9.56
Orchard 8.06
Ruderal 1.36
Total Potentially DFG Jurisdictional Habitats: 117.81
Source: EDAW 2007
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Effects to DFG Jurisdictional Habitats within the Project Site

Jurisdictional acreage potentially affected by the proposed activity was evaluated by placing the CAD
engineering design information (provided by TRLIA's civil engineer GEI Consultants) over the aerial
photograph of the project site and the wetland delineation information (including the OHWM line).
DFG jurisdictional habitats (including wetlands), were considered to be adversely affected if they were
present within the proposed construction boundaries.

Based on the CAD and GIS data, the proposed project is anticipated to permanently affect 10.94 acres
of potential DFG jurisdictional habitats (including 2.4 acres of effects to perennial drainages, 0.09 acre
of effects to intermittent drainages, and 8.45 acres of effects to riparian forest/scrub). The proposed
project is also expected to indirectly affect 56.89 acres of potential DFG jurisdictional habitats.

As mentioned previously, the proposed project is anticipated to be completed in two stages. Permanent
effects to DFG jurisdictional habitats will take place in both stages. Indirect effects to DFG jurisdictional
habitats will be the result of occasional flooding of the setback area after completion of Stage 2.

Stage 1 Effects

As part of Stage 1 of the project, construction of the setback levee alignment (including levee crown,
levee slopes and stability berms, and the land side maintenance road and drainage ditch) will require
the filling of portions of the Plumas Lake Canal and a portion of a perennial drainage that flows into the
Plumas Lake Canal, and removal of riparian forest/scrub associated with these streams. Riparian
habitat removed as a result of construction of the setback levee will total 2.3 acres. Construction of the
setback levee will also result in filling of 0.74 acre of the Plumas Lake Canal and 0.05 acre of the
perennial drainage (Table 2 below).

Construction of the new Pump Station No. 3 will require four steps. The first step will be clearing of
vegetation and soil grubbing along the banks of the Plumas Lake Canal at the approach channel and at
the outfall. Next, the pump station and the drainage culvert under the setback levee will be constructed
entirely within upland (Exhibit 4, Attachment C). Once the drainage culvert is constructed, the outfall
structure will be formed and cast of concrete. The outfall structure will be approximately 125 feet wide
by 50 feet long (0.14 acre). Water from the land side of the setback levee will discharge into the ponded
section of the Plumas Lake Canal through the culvert to the outfall. The final portion of the pump station
to be constructed is the inlet or approach channel for the station that connects to the Plumas Lake
Canal. Construction of the approach channel will begin adjacent to the pump station. The channel will
be excavated up to approximately 10-20 feet from the existing west bank of the Plumas Lake Canal.
Once this portion of the approach channel is constructed and graded to the appropriate slope,

the remainder of the channel will be constructed. A 400-foot (0.07-acre) portion of the existing west
bank of the Plumas Lake Canal will be excavated last to connect the Plumas Lake Canal to the
approach channel and new pump station (see Exhibit 4, Inset 3). Additionally, grading of a small portion
of the bed of the Plumas Lake Canal (0.17-acre) in the approach channel will be required to create the
appropriate slope for flows to descend to the pump station.

Stage 2 Effects

Stage 2 of the project will affect a total of 7.46 acres of DFG jurisdictional habitats including portions of
the Plumas Lake Canal, an intermittent drainage on the water side of the existing levee that flows into
the Feather River, a backwater to the Feather River, and riparian forest/scrub associated with these
waters. To prevent the potential for underseepage or through-seepage in the new setback levee,
approximately 0.93 acre (490 feet) of the Plumas Lake Canal must be filled in on the west (water) side
of the setback levee alignment (from the setback levee alignment to the beginning of the ponded
section of the canal). The portion of the Plumas Lake Canal on the east (land) side of the setback levee
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Table 2
Acreages of DFG Jurisdictional Habitats
Affected by the Feather River Levee Repair Project, Segment 2
Project Element Habitat Type Acreage Total
PERMANENT EFFECTS
STAGE 1
Setback Levee Alignment
Perennial Drainage (Plumas Lake Canal) 0.79
Mixed Riparian Forest/Scrub 2.30
Setback Levee Alignment Total 3.09
Pump Station No. 3
Perennial Drainage 0.17
Mixed Riparian Forest/Scrub 0.07
Pump Station No. 3 Total 0.24
Pump Station Channel (Inside Setback Area)
Mixed Riparian Forest/Scrub 0.14
Pump Station Channel Total 0.14
Total Stage 1 Permanent Effects 3.47
STAGE 2
Fill of Plumas Lake Canal Outside Setback Area
Perennial Drainage 0.93
Mixed Riparian Forest/Scrub 1.37
Plumas Lake Canal Outside Setback Area Total 2.30
Fill of Plumas Lake Canal Inside Setback Area
Perennial Drainage 0.20
Mixed Riparian Forest/Scrub 0.73
Plumas Lake Canal Inside Setback Area Total 0.93
Decommission of Existing Pump Station No. 3
Mixed Riparian Forest/Scrub 0.17
Perennial Drainage 0.11
Decommission of Existing Pump Station Total 0.28
Setback Area Drainage Swale
Mixed Riparian Forest/Scrub 3.67
Intermittent Drainage 0.09
Perennial Drainage (Feather River 0.20
Backwater)
Setback area drainage swale Total 3.96
Total Stage 2 Permanent Effects 7.47
INDIRECT EFFECTS
STAGE 2
Setback Area Flooding
Mixed Riparian Forest/Scrub 39.09
Perennial Drainage 16.98
Intermittent Drainage 0.82
Setback Area Flooding Total 56.89
Total Stage 2 Indirect Effects 56.89
Sub-Total Permanent Effects (Stage 1 and Stage 2) 10.94
Sub-Total Indirect Effects (Stage 2) 56.89
Grand Total of DFG Jurisdictional Habitats Affected by the Feather River Levee 67.82

Repair Project, Segment 2

Source: EDAW 2007
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alignment will also be filled from the setback levee alignment to the new Pump Station No. 3 (totaling
2.3 acres). A shallow ditch will be retained along the canal alignment to carry storm runoff from landside
areas along the southern portion of the setback levee alignment to Pump Station No. 3. Riparian
forest/scrub habitat will be maintained along the top bank of the canal/drainage ditch as much as
possible; however riparian vegetation growing along the banks of the canal will be removed. Once the
drainage ditch is created, it will operate as a seasonally wet/intermittent stream and will be vegetated
with grasses. This ditch will be maintained by RD 784.

Decommissioning of the existing Pump Station No. 3 will also affect a portion of the ponded section of
Plumas Lake Canal. The existing pump station will be dismantled and removed at the same time as
degradation of the existing levee. Removal of the pump station will require construction of a temporary
cofferdam upstream of the pump station in the ponded section of Plumas Lake Canal. The portion of
the canal between the pump station and temporary cofferdam (0.11 acre) will be dewatered so that the
pump station structure can be removed. Excavation and grading in the dewatered channel will be
required to create the head of the floodplain swale, which will drain the setback area to the Feather
River.

Degradation of the existing levee (in Segment 2) will result in an increase in the floodway for the
Feather River. The topography of the setback area presents the potential for fish stranding following
high flow events. Out-of-bank flows will pass over the left bank of the Feather River and into the lower-
lying southern portion of the setback area, ponding against the setback levee. The relatively high
ground to the west of the existing Feather River levee would prevent the receding flows from the
setback area from completely draining to the Feather River. To address this potential problem a swale
to guide fish from the setback area to the Feather River has been included in the project design.

The swale has been aligned with the outfall channel of the existing Pump Station No. 3 to minimize
disturbance to riparian habitat waterside of the existing levee. The swale will have its upstream end at
the existing pump station, which will be removed, and will be constructed by widening and deepening
the existing pump station outfall channel. The swale will be about 200 feet wide and approximately
1,000 feet long. It will drain northwest, cutting through the area of higher floodplain adjacent to the
Feather River to join the river channel at an elevation of 18 feet (Exhibit 4, Attachment C). Based on the
wetland delineation maps (Attachment D), the outfall channel of the existing Pump Station No. 3
consists of an intermittent channel that flows into a perennial backwater channel connected to the
Feather River. Approximately 0.09 acre of the intermittent channel and 0.2 acre of the backwater to the
Feather River will need to be widened and deepened to create the new swale. An additional 3.67 acres
of adjacent riparian forest/scrub will need to be removed to create the new swale.

Indirect Effects

Indirect effects to waters of the state (totaling 56.89 acres) will be a result of the seasonal flooding of
the setback area during and after Stage 2 of the project. When river stage exceeds the elevation of the
existing levee alignment (approximately 50 feet mean sea level), Feather River flood water will flow into
the setback area. MBK Engineers indicates that flows passing downstream will enter the levee setback
area approximately once every 3 years on average, when the rate of flow is approximately 50,000 cubic
feet per second (cfs) (TRLIA 2007). This is similar to the frequency of flooding now experienced in
areas that are within the currently leveed channel of the Feather River but are outside the low-flow
channel. Existing streams and riparian habitat in the setback area will be influenced by the flood water
such that the hydrology of these waters will be temporarily changed. Intermittent waters that will
normally recede or dry up quickly after a storm pulse will be fully inundated with flood water for a longer
period of time.

However, the setback area will be designed to facilitate drainage of the flood water back to the Feather
River as soon as upstream flows decrease in the river. It is expected that by the end of the wet season,
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the waters of the state in the setback area will return to normal conditions. It is also expected that
seasonal flooding will not result in a loss of functions and values within those waters; rather the
seasonal flooding will improve ecosystem functions in the setback area.

Effects to Trees

As stated previously, riparian habitat in several places on the project site will be removed for
construction of the setback levee, relocation of Pump Station No. 3, and construction of the setback
area drainage swale. The riparian habitat that will be removed contains several species of trees
including valley oak (Quercus lobata), Fremont cottonwood (Populus fremontii), box elder (Acer
negundo), and three species of willow (Salix laviegata, S. lasiolepis, S. exigua). Although these species
of tree were determined to be present in the riparian vegetation on the project site, an accurate
quantification of the number of trees that will be removed, and the diameter of their trunks, cannot be
determined at present. A detailed accounting of removed trees will be completed during construction
and will be sent to DFG.

Avoidance and Minimization Measures

Temporary erosion/runoff control measures would be implemented during construction to minimize
stormwater pollution resulting from erosion and sediment migration from the construction, borrow, and
staging areas. These temporary control measures may include implementing construction staging in a
manner that minimizes the amount of area disturbed at any one time; secondary containment for
storage of fuel and oil; and the management of stockpiles and disturbed areas by means of earth
berms, diversion ditches, straw wattles, straw bales, silt fences, gravel filters, mulching, revegetation,
and temporary covers as appropriate. Erosion and stormwater pollution control measures would be
consistent with National Pollutant Discharge Elimination System (NPDES) permit requirements and
would be included in a stormwater pollution prevention plan (SWPPP).

After completion of construction activities, the temporary facilities would be demobilized and the site
would be restored and reclaimed as appropriate. Site restoration activities for areas disturbed by
construction activities, including borrow areas and laydown/staging areas, may include regrading,
reseeding, construction of permanent diversion ditches, use of straw wattles and bales, application of
straw mulch, and other measures deemed appropriate.

Compensatory Mitigation

Compensatory mitigation for adverse effects to DFG jurisdictional habitats is proposed to be based on
mitigation for adverse effects to waters of the United States. Per USACE definition of “permanent”
effect, the project will result in 10.93 acres of permanent effects to water of the United States. However,
the permanent effects associated with this project will not necessarily result in permanent loss of these
water features. As a result, our opinion is that some of the permanent effects and the indirect effects
described previously are self-mitigating. It is our opinion that the 0.28-acre of effects to waters of the
United States from decommissioning the existing Pump Station No. 3 and the 3.95 acres of effects to
waters of the United States from enhancement of the setback area drainage swale are self-mitigating.
The effects in the setback area drainage swale will include removal of 3.67 acres of riparian habitat and
excavation and grading in 0.29 acre of waters of the United States. However, these effects will not
result in permanent loss of waters of the United States. These effects are a result of expansion and
enhancement of the existing drainage swale. Riparian habitat will be removed to allow for widening and
deepening of the existing channel. Excavation of the bed and banks of the existing channel will be
required to increase the size of the channel. These disturbances would affect existing waters of the
United States, but would also result in an increase and enhancement of the water channel. Riparian
habitat disturbed but not removed for enhancement of the drainage swale will be allowed to revegetate
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naturally. Thus, the enhancement of the setback area drainage swale will increase the acreage of open
water even though it may decrease the acreage of adjacent riparian habitat. Therefore, it is our opinion
that these effects are self-mitigating.

Decommissioning of the existing Pump Station No. 3 will result in the removal of 0.17 acre of riparian
habitat and grading and excavation of approximately 0.11 acre of the ponded section of the Plumas
Lake Canal. However these effects will not result in permanent loss of waters of the United States.
The grading and excavation in the 0.11 acre of the ponded section of the Plumas Lake Canal will be
done to remove the existing pump station and to facilitate connection of the Plumas Lake Canal to the
setback area drainage swale. Once the existing levee is degraded, the existing Pump Station No. 3
outfall channel will be improved, thus hydraulically connecting the setback area with the Feather River.
This will result in the addition of approximately 1.84 acre (400 linear feet) of jurisdictional water of the
United States. Therefore, it is our opinion that these effects are self-mitigating.

As stated previously, seasonal flooding of the setback area will indirectly affect existing waters of the
United States in the setback area. However, the seasonal flooding is temporary and is not expected to
result in the loss of acreage or functions and values of the existing waters within the setback area.
Additionally, by allowing flood waters to enter the setback area, the proposed project will expand the
Feather River floodway by approximately 1,300 acres. It is expected that the ordinary high water mark
of the Feather River will extend some distance into portions of the setback area thus expanding the
jurisdictional acreage of the Feather River. Therefore, it is our opinion that these effects are self-
mitigating.

Therefore, TRLIA is proposing compensatory mitigation for only the 6.7 acres of effects to waters of the
United States that will result in permanent loss of waters. Mitigation for the loss of the 6.7 acres of
waters of the United States is proposed to be satisfied through purchase of credits at an USACE-
approved mitigation bank. Mitigation is also expected to be required for effects to federal and state-
listed species and California Department of Fish and Game (DFG) jurisdictional habitats. TRLIA is
proposing to establish a letter of credit with a local mitigation bank and is anticipating close coordination
with USACE, U.S. Fish and Wildlife Service, Regional Water Quality Control Board (RWQCB), and
DFG to ensure that the mitigation bank meets all mitigation requirements of these agencies.

DEPARTMENT OF THE ARMY PERMIT TO THE U.S. ARMY CORPS OF ENGINEERS

TRLIA is seeking an Individual Permit from USACE for the FRLRP Segment 2. The application for an
Individual Permit was sent to USACE on June 13, 2007. A copy of the Individual Permit application
(Form 4345) is provided as Attachment F.

APPLICATION TO THE RWQCB FOR WATER QUALITY CERTIFICATION

A request for Water Quality Certification, pursuant to Section 401 of the Clean Water Act, was
submitted to the Central Valley Regional Water Quality Control Board on August 13, 2007. A copy of
the Water Quality Certification application form is provided as Attachment G.

CALIFORNIA ENVIRONMENTAL QUALITY ACT DOCUMENTATION

An Environmental Impact Report was prepared for the FRLRP (including Segment 2) to comply with the
California Environmental Quality Act. A Notice of Determination was issued for the project on February

6, 2007 (SCH # 2006062071). A copy of the Notice of Determination and the receipt for payment of the

DFG review fee is included as Attachment H.
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We look forward to hearing from you regarding the Streambed Alteration Agreement for the Feather
River Levee Repair Project, Segment 2. Please contact Eric Htain at (916) 414-5800 if you have any
questions regarding this submission.

Respectfully submitted,

Eric Htain
Regulatory Specialist

cc: Paul G. Brunner, TRLIA
Ric Reinhardt, MBK Engineers
Larry Dacus, MBK Engineers
Alberto Pujol, GEI Consultants
Dan Wanket, GE| Consultants
Anja Kelsey, EIP Associates
Chris Huitt, DWR

Attachments:

A— Streambed Alteration Notification (2023)

B— Check for Application fee — $12,000.00

C— Exhibits 14

D— Letter from DFG Regarding FRLRP Segments 1 and 3

E— Maps of the Preliminary Delineation of Waters of the United States

F— USACE Individual Permit Application

G— RWQCB Water Quality Certification Application

H— Notice of Determination for the Feather River Levee Repair Project

I— Information for Property Owners within the Project Site

J— Copy of the California Endangered Species Act Section 2081(b) Incidental Take Permit
Application for the Feather River Levee Repair Project

K— Copy of the Hydrological Study for the Feather River Levee Repair Project
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Three Rivers Levee Improvement Authority. 2007 (July). Hydraulic and Hydrologic Analysis of the
Three Rivers Levee Improvement Authority’s Phase IV Project, Feather River Project. Marysville,
CA. Prepared by MBK, Engineers, Sacramento, CA.
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Streambed Alteration Notification (2023)



STATE OF CALIFORNIA
DEPARTMENT OF FISH AND GAME

NOTIFICATION OF LAKE OR STREAMBED ALTERATION

Complete EACH field, unless otherwise indicated, following the enclosed instructions and submit ALL required
enciosures. Attach additional pages, if necessary.

1. APPLICANT PROPOSING PROJECT

Paul G. Brunner

Three Rivers Levee Improvements Authority (TRLIA)
1114 Yuba Street, Suite 218
Marysville, CA 95901

(530) 749-7841

pbrunher@co.yuba.ca.us

(530) 749-6990

2. CONTACT PERSON (Complete only if different from applicant)
Eric Htain, EDAW, Inc.
2022 J Street
Sacramento, CA 95811
(916) 414-5800

(916) 414-5850

eric.htain@edaw.com

3. PROPERTY OWNER (Complete only if different from applicant)

Mul'{ipie property owners in project site - please see Attachment | for list of property owners

4. PROJECT NAME AND AGREEMENT TERM
Feather River Levee Repair Project, Segment 2

K71 Regular (5 years or less)

[] Long-term (greater than 5 years)

09/01

2007

FG2023 Page 10f 8 Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

5. AGREEMENT TYPE

Standard (Most construction projects, excluding the categories listed below)

[[]Gravel/Sand/Rock Extraction (Affachment A) Mine 1.D. Number:

[J Timber Harvesting  (Aftachment B) THP Number:

[[]Water Diversion/Extraction/lmpoundment (Attachment C)  SWRCB Number:

[T Routine Maintenance {Aftachment D)

[C]1DFG Fisheries Restoration Grant Program (FRGP) FRGP Contract Number:

1 Master

[[] Master Timber Harvesting

Construct setback levee and fiil portions of Plumas Lake Canal $500,000.00 $4,000.00
Construct new Pump Station No. 3 and pump station channel $500,000.00 $4,000.00
Decommission existing Pump Station No. 3 and create setback area channel $500,000.00 $4,000.00 '

N B W] -

$12,000.00

7. PRIOR NOTIFICATION OR ORDER

[TYes {Provide the information below) WINo

Applicant: Nofification Number Date

FlNo [[IYes (Enclose a copy of the order, notice, or other directive. If the directive is not in writing, identify the

person who directed the applicant to submit this notification and the agency he or she represents, and
describe the ¢ircumstances relating fo the order.)

[ Continued on additional page(s)
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION

8. PROJECT LLOCATION

The Feather River Levee Repair Project, Segment 2 is located in southwestern Yuba County, California. The project site
encompasses approximately 1,600 acres and is generally bounded by the Feather River o the west, Shanghai Bend and the
Yuba County Alrpott to the north, Feather River Bivd {o the east, and Star Bend to the south. The project is located in
Townships 13 and 14 North, Ranges 3 and 4 East, on the U.S. Geological Survey 7.5-minute Olivehurst guadrangie.

] Continued on additional page(s)

lumas Lake Canal, other perennial and intermittent streams

Feather River

] Unknown

Olivehurst 13N, 14N 3E,4E

[ Continued on additional page(s)

[ IHumboldt MML Diablo [] San Bernardino

Multiple, please see Attachment | for a list of APNs

[ Continued on additional page(s)

Latitude: 39.000676° Longitude: -121.684302°

[] Degrees/Minutes/Seconds /] Decimal Degrees [[] Decimat Minutes

Easting: Northing: - [JZone 10 [Zone 11

1 NAD 27 KINAD 83 or WGS 84

FG2023 Page 3 of 8 Reav. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

8. PROJECT CATEGORY AND WORK TYPE {Check each box that applies)

Sediment removal — pond, stream, or matina

Storm drain outfall structure

Temporary stream crossing

Utility crossing :  Horizontal Directional Drilling

Jack/bore

Open french

Bank stabilization — bioengineering/recontouring I 0 1
Bank stabilization ~ rip-rap/retaining wall/gabion | E] 1
Boat dock/pier 1 Il 3
Boat ramp M O ]
Bridge O 0 i
Channel clearing/vegetation manage.meht O | O
Culvert W O O
Debris basin | 1 M
Dam | N ]
Diversion structure — weir or pump intake 0 O [
Filling of wetland, river, siream, or lake ¥ [ i1
Geotechnical survey O ! O
Habitat enhancement ~ revegetation/mitigation i 1 .
l.evee vy 0 M
Low water crossing [ | ]
Roadftrail M O O
O L1 O
O L1 O
[ O B
O O |
O L ]
1 ] W
| ] |

Other (specify):

FGR023 © . Pagedofg Rev. T6



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

10, PROJECT DESCRIPTION

Please see the cover letter for a detailed project description.

1 continued on additional page(s)

Scrapers, bulldozers, excavators with a long-reach boom, tanks for water storage, dump trucks, bulk bag supplies of
bentonite, bentonite and cement storage silos, a cyclone mixer, pumps, generators, slutry tanks o store the blended
siurries, motor graders, sheepsfoct compactors, and irailers.

L continued on additional page(s)

MiYes [ No (Skip to box 11)

¥1Yes (Enclose a plan to divert water around work sife)

MNo

FG2023 Page 5of @ Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

11. PROJECT IMPACTS

Impacts to streams and ripartan habitat would result from the construction of the setback tevee, including construction of the
levee in a portion of a perennial drainage and in the Plumas Lake Canal; construction of the new Pump Station No. 3; fill of
portions of the Plumas Lake Canal near the setback levee; decommissioning of the existing Pump Station No. 3; and
construction of the setback area drainage channel. See the cover letter for more information on project impacts.

"1 Continued on additional page(s)

W] Yes (Complete the tables below} [} No

Vegetation Ty

emporal )
Riparian Linear feet: N/A Linear feet: N/A
Total area: N/A Total area; 8.44 acres
Linear feet; Linear feel:
Total area: Total area:

Quercus lobata

Populus fremontii

See cover letter for additional information

1 continued on additional page{s)

Wl Yes (List each species andfor describe the habitat below} C1No [J Unknown
valley elderberry longhorn beetle, giant garter snake, Central Valley steelhead, Sacramento River winier-run Chinook

salmon, Central Valley spring-run Chinook salmon -
[ continued on additional page(s)

CNDDB, EDAW technical surveys

{:IC_,‘onﬁnued on additional page(s)

KlYes (Enciose the biclogical study) [INo

Note: A biological assessment or study may be required fo evaluate potential project impacts on biological resources.

K1 Yes (Enclose the hydrological study) [C] No

Nofte: A hydrological study or other information on site hydraulfics (e.q., flows, channel characteristics, and/or flood
recurrence intervals) may be required to evaluate potential project impacts on hydrology.

FG2023 ' Page 6 of 0 : Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

12. MEASURES TO PROTECT FISH, WILDIFE, AND PLANT RESOURCES

Sediment, aside from fill necessary for project activities, will be limited in watercourses through use of standard BMPS such
as silt fence and weed-free straw bales and booms. BMPs used for the project will be idendified in the Stormwater Pollution
prevention Plan prepared by the construction contractor. Additionally, the project applicant and contractors will abide by any
requirements of the National Pollutant Discharge Elimination System permit, the Water Quality Certification, and other
reguiatory permits.

[l Continued on additional page(s)

A number of measures will be implemenied fo avoid and minimize the potential for adverse effects to giant garter snake,
Swainson’s hawk, and valley eiderberry longhormn beetle. These measures are incorporated into the California Endangered
Species Act Section 2081(b) Incidental Take Permit application for the project (Attachment J).

Mitigation for the loss of waters of the United States, riparian habitat, and habitat for special-status species is proposed to
be satisfied through purchase of credits at an approved mitigation bank. TRLIA Is proposing to establish a letter of credit
with a local mitigation bank and is anticipating close coordination with USACE, USFWS, and DFG fo ensure that the
mitigation bank meets all mitigation requirements of these agencies.

I addition, there may be opportunities for native habitat enhancement in the setback area.

[T Continued on additional page(s)

13. PERMITS

A California Regional Water Quality Control Water Quality Certification MlApplied [Jissued
B. State Reciarnation Board Encroachment Permit : Applied  [Jissued
c. ' USACE Section 404 Individual Permit /1 Applied [Jissued

D. Unknown whether [Jlocal, [Istate, or []federal permit is needed for the project. (Check each box that applies)

{1 Continued on additional page(s)
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION

14. ENVIRONMENTAL REVIEW

W] Yes (Check the box for each CEQA, NEPA, CESA, and ESA document that has been prepared and enclose a copy of each)
[INo (Check the box for each CEQA, NEPA, CESA, and ESA document listed below that will be or is being prepared)

[ INotice of Exemption [C] Mitigated Negative Declaration [LINEPA document (type):

[] Initiat Study ] Environmental Impact Report [}1CESA document (type):

| Negative Declaration [7] Notice of Determination (Enciése) F1ESA document (fype): _Bio Assessements
CITHP/ NTMP [7] Mitigation, Monitoring, Reporting Plan

2006062071

1Y¥es {Complete boxes D, E, and F) [ |No (Skip to box 14.G)

Three Rivers Levee Improvement Authority

Paul G. Brunnner (530) 749-7841

The Feather River Levee Repair Project (FRLRP) is an element of the Yuba-Feather Supplemental Flood Control Project
(Y-FSFCP). The Y-FSFCP is intended to improve flood protection for the entire Reclamation District 784 (RD 784) area in
southern Yuba County and includes levee repairs and improvements on the Yuba River, Bear River, Feather River, and
WPIC.

[l Continued on additional page(s)

K] Yes {Enclose proof of paymernt) [INo (Briefly explain below the reason a filing fee has not been paid)
Provided in Attachment H '

Note: If a filing fee is required, the Department may not finalize a Lake or Streambed Alteration Agreement until the filing fee
is paid.

15. SITE INSPECTION

M the everd the Department determines that a site inspection is necessary, | hereby authorize a Depariment
representative to enter the property where the project described in this noftification will take place at any
reasonable time, and hereby certify that | am authorized to grant the Department such entry.

W11 request the Department to first contact (inserf name) - Paul G. Brunnner
at (insert felephone number) (530) 749-7841 to schedule a date and lime
1o enter the property where the project described in this notification will take place. | undersiand that this may
delay the Department's determination as to whether a Lake or Streambed Alteration Agreement is required and/or
the Department’s issuance of a draft agreement pursuant to this notification.

FG2023 Page 8of9 Rev, 7/08



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

16 DIGITAL FORMAT

Es any of the mformation :nciuded as par’t of the not:f catuon ava:table m dsgital format {i: €., CD DVD etc )‘?

[Yes (Please enclose the information via digital media with the completed notification form)

1No

17. S%G NATU RE

3._5_} i,hereby certafy ’tha’c to the best of my knowledge the lnfcrmatton in th:" notif catlon is true 'and correct and that [ am _'
- authorized to sign this notification as, or.on behalf ¢ of, the applicant: 1 understand that if any information in this:: -
notmcation |s found to_ be: untrue or lncorrec__,_ the: Department ma suspend processmg this not:ftcatson or suspend 0

Signature of Applicant or Applicant's Authorized Representative Date a

Paul G. Brunner, TRLIA Executive Director
Print Name

F(G2023 Page 9 of & Rev. 7106




ATTACHMENT B

Check for Application fee — $12,000.00



SUMMARY OF DEMAND 1 7" 3 7 4 O 8 O

BOG~BBHO-A2G . 2F~0L T/LBIOT FAG 12, 000.00

#EuRRHLI, 000,00

COUNTY OF YUBA - MARYSVILLE, CALIFORNIA
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ATTACHMENT C

Exhibits 1-4
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ATTACHMENT D

Letter from DFG Regarding FRLRP Segments 1 and 3



State of California - The Resources Agency ARNOLD SCHWARZENEGGER, Governor

RE soun'ss AGECY §

(S  DEPARTMENT OF FISH AND GAME

ﬁ, OEPMHMENT i

U3 North Central Region

oo % #1701 Nimbus Road, Suite A
Rancho Cordova, CA 95670
(916) 358-2900

May 2, 2007

Sean Bechta 4 ' T e T
EDAW, Inc. '

2022 J Strest

Sacramento, CA 95818

Re: Lake or Streambed Alieration Notification

Notification No.: 1600-2007-0096-R2

Project Name: Feather River Levee Repair Segments 1 and 3
County: Yuba

Dear Applicant:

The Department of Fish and Game (Department) received your notification package. The
Department determined that your notification package was complete on May 2, 2007.

Based on the Department's review of the information you submitted, the Department has
. determined that a Lake or Streambed Alteration agreement is not required for your project
or activity because the project or activity you descrlbed in your notification package will
not:

1. Substantially divert, obstruct, or change the natural flow or the bed, channel, or
bank of any river, stream, or lake; or

2. Substantially adversely affect existing fésh or wildlife resources.

As a resulf, you may begin your project or activity if you have obtained all other necessary
permits. If the project changes from that stated in the notification package specified above, a
new notification shall be submitted to the Department of Fish and Game.

Nothing in this letter authorizes the operator to trespass on any land or property, nor does
it relieve the Operator of responsibility for compliance with applicable federal, state, or local laws
ordinances. This letter does not constitute the Department's endorsement of the proposed
operation, or assure the Department’s concurrences with permits required from other agencies.

Sincerely,

Dale Watkins
L.ake and Streambed Alteration Program

ce! Paul G. Brunner
Three Rivers Levee Improvements Authority
915 Eighth Street, Suite 115
Marysville, CA 95901

Conserving California’s Wildlife Since 1870
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Maps of the Preliminary Delineation of Waters of the United States
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Riparian Forest/Scrub 23,69
Total Non-Jurisdictional Feature: 1830.87

TABLE FOR JD-FORM

Category-ID | Feature ID | Length {ft)
non-RPW 1 D1 4781
non-RPWY 2 D4 10319
non-RPW 3 1D5 673
non-THNW Wet 1 |Riparian 6872
non-THNW Wet 2 |Riparian 16468
—f RPW 1 PD-1 15877
Messic Lake} | RPW 4 ID5 254
Al d > M |RPW S5 6 Lacustrine 2225

Direction:
From Sacramento take I-5 North.
Take SR-99 North.
Take SR-70 North.
Turn left onto Feather River Blvd.
Levee access is obtained near the
Feather River Blvd intersection

| with Algodon Road.

Delineated by D.Cunningham and
S.Bennett on Feb. 8, 2007,
August 08, 2007
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ATTACHMENT F

USACE Individual Permit Application



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO.0710-003
ENG FORM 4345 {33 CFR 323) | Expires October 1996

Public reporting burden for this collection of information is estimated to average 5 hours per response, including the thne for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send cornments regarding this burden estimate or any other
aspect of this collection of information, inciuding suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service Directorate of
informationOperations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget, Paperwork
Reduction Project (0710-00031, Washington, DC 20503, Please DO NO RETURN your form to either of those addresses. Completed applications must be submitted to the
District Engineer having jurisdiction over the location of the propesed activity,

PRIVACY ACT STATEMENT

Authority: 33 USC 401, Section 10, 1413, Section 404. Principal Purpose: These laws require pesmits authorizing activities in, or affecting, navigable waters of the United
States, the discharge of dredged or fill material into waters of the United States, and the transportation of dredged material for the purpose of dumping it into ocean waters,
Routing Uses, Information provided on this form will be used in evaluating the application for a permil. Disclosure: Brisclosure of requested information is voluntary, If
information is not provided, however, the permit application cannot be processed nor can a permit be issued,

One set of original drawings or good reproducible cepies which show the location and character of the proposed activity must be attached to this application (see sampie
drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed activity. Az application that is not completed in fill
will be retumed.

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)

1. APPLICATION NO. 2. FIELD OFFICE CORE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED

(ITEMS BELOW TO BE FILLED BY APPLICANT)

5. APPLICANT’S NAME 8. AUTHORIZED AGENT’S NAME AND TITLE (an agent is not required)
Three Rivers Levee Improvement Authority EDAW, Inc.
Contact: Paul G, Brunner Contact: Eric Htain, Regulatory Biologist
6. APPLICANT'S ADDRESS 9. AGENT’S ADDRESS
1114 Yuba Street, Suite 218 2022 J Street
Marysville, CA 95901 Sacramento, CA 95814
7. APPLICANT’S PHONE NUMBERS W/AREA CODE 10. AGENT’S PHONE NUMBER W /AREA CODE
a. Residence a. Residence
b. Business (530) 749-7841 b. Business (916) 414-5800
il. STATEMENT OF AUTHORIZATION '
1 hereby authorize EDAW, Inc, to act in behalf as my agent in the processing of this application and to fiimish, upen request, supplementa)
mformaW suppon of this Pe it application.

4 (0% J‘? : QCC'M /[‘2/&07

APPLICANT'S SIGNATURE ¢/ DATE

NAME, LOCATION. AND DESCRIPTION OF PROJECT OR ACTIVITY

2. PROJECT NAME OR TITLE {sce instructions)

Feather River Levee Repair Project, Segment 2

13, NAME OF WATERBODY, IF KNOWN (if applicable} 14. PROJECT STREET ADDRESS (if applicable}

Plumas Lake Canal, perennial drainage (Messick Lake), unnamed intermittent N/A
drainage — tributaries to the Feather River

15, LOCATION OF PROJECT

Yuha California
COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN, (see instructions)

Segment 2 of the Feather River Levee Repair Project is located in southwestern Yuba County (Exhibit 1}, and encompasses a portion of the Feather River levee and lands to the
east from approximately Star Bend to just south of Shanghai Bend {west of the Yuba County Airport) (Exhibit 2). The project area encompasses approximately 1,947 acres and
is located in Townships 13 and 14 North, Ranges 3 and 4 East, on the U.S. Geological Survey 7.5-minute Olivehurst quadrangle. Approximate latitude and longitude
coordinates at the north and south ends of the project area are; 39.090676N, -121.584302W and 39.009461N, -121,578301W. The sethack levee right-of-way would consist of
the setback levee (approximately 170 feet wide from toe of leves to toe of levee), a 50-foot-wide access corridor on each side of the levee, and an approximately 65-foot-wide
utility corridor to the east of the landside access corridor.

17. DIRECTIONS TO THE SITE

From Sacramento, take I-5 north, Follow 1-3 north and take the SR-99 north turn-off. Take the $R-70 north turn-off from SR-99, Turn feft on Feather River Bivd from SR-70.
Follow Feather River Bivd to the intersection of Feather River Blvd and Algodon Road. Access o the southern limit of the project is across from the intersection at the Star
Bend river access. The upper limit of the project can be accessed by continuzing afong Feather River Blvd to a farm road approximately 0.9 mile north of Murphy Road. Turs
left on the farm road and follow to the Feather River levee.




18. NATURE OF ACTIVITY (Description of Project, include all features)

See attached Supplemental Sheets for a full description of the projcét {nature of activity).

19, PROJECT PURPOSE (Describe the reason or purpose of the project, see instructions)

See attached Supplemental Sheets for a full description of the project purpose.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. REASCN(S) FOR DISCHARGE

Discharge of fill materials to waters of the United States will be required for the construction of a new setback leves along 2 portion of the Feather River and refocation of a
pump station in project stage 1. The setback levee is being constructed to improve flood control along a segment of the Feather River from approximately Shanghal Bend to Star
Bend (north to south respectively). Additional discharge of fill materials wilt be required in project stage 2 to fill in portions of the Plumas Lake Canal adjacent to the new
setback leves when the relocated pump station becomes operable. See the Supplemental Sheets for more details on the reason for discharge.

21. TYPE(S) OF MATERIAL BEING DISCHARGED AND THE AMOUNT OF EACH TYPE IN CUBIC YARDS

Soil from local borrow sites, native soil. See Supplemental Sheets for further details on types of matesials being discharged and amount.

22. SURFACE AREA IN ACRES OF WETLANDS OR OTHER WATERS FILLED (se¢ instruction)

The proposed project includes permanently affeeting 2.11 acres of perennial drainage (including the Plumas Lake Canat), 0.09 acre of intermiftent drainage, 10.05 acres of
mixed riparian forest/scrub associated with the perennial and intermittent drainages, and 0.22 acre of a backwater to the Peather River (connected to the intermittent drainage).
The proposed project also includes indirectly affecting 16.98 acres of perennial drainage, 39.13 acres of mixed ripaian forest/scrub, and 082 acre of intenmittent drainage.

See Supplemental Sheets for further details, :

23. I8 ANY PORTION OF THE WORK ALREADY COMPLETE? YES NO X IF YES DESCRIBE THE COMPLETED WORK.

24, ADDRESSES OF ADJOINING PROPERTY QWNERS, LESSEES, ETC., WHOSE PROPERTY ADJOINS THE WATERBODY
(if you have more that can be here, please attach 4 supplementat list).

See attached Individual Permit Application Mailing List for 2 complete list of the names and addresses of adjacent property owners to the waterbodies affected by the propesed
project .

25, LIST OF OTHER CERTIFICATIONS OR APPROVALMENIALS RECEIVED FROM OTHER FEDERAL, STATE, OR LOCAL AGENCIES FOR WORK
DESCRIBED IN THIS APPLICATION.

AGENCY TYPE APPROVAL» IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED DATE DENIED

£1.5. Fish and Wildlife Service ESA Section 7 consultation N/A To be submitted Juna 2067

National Marine Fisheries Service ESA Section 7 consultation N/A To be submitted June 2007

Regional Water Quality Control Board Water Quality Certification NA To be submitted July 2007

Regional Water Quality Control Board NPDES Permit WA ) To be submitted August 2007

Depastinent of Fish and Game Streambed Alteration Agreement N/A, To be submitted July 2007

Department of Fish and Game CESA consultation NiA To be submitted June 2007

Reclamation Board Encreachment Permit N/A May 1, 2007

26. Application is hereby made for a permit or-permits to authorize the work described in this application. 1 certify that the information in this application is complete and
aceurate. | further certify that I possess the authority to undertake the work described herein or am acting as the duly authorized agent of the applicant.

%‘/AT&LLWMQ‘“ Lot /;/azﬁcﬁ?

Signature of Applicant Date Signature of Agent Date

The application rust be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent if the statement in block
11 has been filled out and signed. :

18 U.8.C. Section 1601 provides that: whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and willfully falsifies,
conceals, or covers up any frick, scheme, or disguises a material fact or mekes any false, fietitious or fraudulent statements or representations or makes or uses any false writing
or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall be fined not more than $10,006 or imprisoned not more than five years or
both.




ATTACHMENT G

RWQCB Water Quality Certification Application



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

SECTION 401 WATER QUALITY CERTIFICATION
APPLICATION FORM

A minimum of $500.00 processing fee is required however additional fees in accordance with Title 23
CCR § 2200 (a)(2) may also be required. Please use the fee calculator at http://www.swrch.ca.gov/
cwad01/docs/feecalculator.xls to determine the total fee. Please include a check payable to the State
Water Resources Control Board. Attach additional sheets as necessary. Submit the complete form to
the appropriate Regional Board office.

1. APPLICANT INFORMATION 2. AGENT INFORMATION*
Applicant: Three Rivers Levee Improvement Agent*: EDAW, Inc.
Authority (TRLIA)
Contact Name: Paul G. Brunner Contact Name: Eric Htain
Address: 1114 Yuba Street, Suite 218 Address: 2022 J Street
Marysville, CA 95901 Sacramento, CA 95811
Phone No: (530) 749-7841 Phone No: (916) 414-5800
Fax No:  (530) 749-6990 Fax No:  (916) 414-5850

*Complete only if applicable

3. PROJECT DESCRIPTION

a) Project Title: Feather River Levee Repair Project, Segment 2

b) Project Location:
Street location (nearest intersection)
County:_Yuba Section: Township: 13N, 14N Range: 3E and 4E

Latitude: 39.090676 Longitude: -121.584302
*Attach site map with “waters” clearly indicated (e.g., USGS 7 % quadrangle map)

c) Project Description: (include purpose and final goal):

Please see cover letter for detailed project description.

d) Proposed Schedule: (start-up, duration, and completion dates):
September 2007 — October 2009

e) Total Project size: (clearing, grading, other construction activities)
1,600 acres 30,096 linear feet (if appropriate)

October 2004



WQC Application

4. IMPACTED WATER BODIES

a) Name(s) of Receiving Water Body(ies):
Plumas Lake Canal, tributary to Feather River

b) Anticipated potential stream flow during project activity:
1-3 cfs

¢) Describe potential impacts to water quality:
Potential impacts to water quality include discharge of fill and excavated materials into waters
of the state. See the project description in the cover letter for further details.

d) Indicate in ACRES and LINEAR FEET (where appropriate) the proposed waters of the United States to be
impacted by any discharge other than dredging, and identify the impacts(s) as permanent and/or temporary
for each water body type listed below:

Permanent Impacts Temporary Impacts
Water Body Type (acres) (linear feet) (acres) (linear feet)
Jurisdictional Wetland 0.00 0.00 0.00 0
Riparian 8.44 0.00 0.00 0
Streambed unvegetated 2.49 0.00 0.00 0
Lake/Reservoir 0.00 0.00 0.00 0

¢) Indicate the volume of the dredged material (cubic yards) to be discharged to waters of the United States:
No dredged material is expected to be discharged to waters of the state. Approximately

62,000 cubic yards of material will be used to fill in waters of the state and 140,000 cubic yards of

material will be excavated from waters of the state.

d) Indicate type(s) of material proposed to be discharged to waters of the United States:
Native soil, local soil from borrow areas.

5. COMPENSATORY MITIGATION

Mitigation:

a) Indicate in ACRES and LINEAR FEET (where appropriate) the total quantity of waters of the United
States proposed to be Created, Restored and/or Enhanced for purposes of providing Compensatory

Mitigation for loss of waters of the state is proposed to be conducted through purchase of credits at a
Mitigation Bank. The details of the bank, bank agency, and cost of credits have not yet been determined.

Water Body Type Create_d Restorgd Enhance_d
(acres) | (linear ft) | (acres) | (linear ft) (acres) (linear ft)
Jurisdictional Wetland 0.0 0.0 0.0 0.0 0.0 0.0
Riparian 4.61 0.0 0.0 0.0 0.0 0.0
Streambed 2.09 0.0 0.0 0.0 0.0 0.0
Lake/Reservoir 0.0 0.0 0.0 0.0 0.0 0.0

body type (if applicable):
Conservation Agency

b) If contributing to a Mitigation or Conservation Bank, indicate the agency, dollar amount, acreage, and water

$ for acres of (water body type)
How many acres of this mitigation area qualify as waters of the United States?




WQC Application -3-

c¢) Other Mitigation (omit if not applicable):

How many acres of this mitigation area qualify as waters of the United States?

d) Location of Compensatory Mitigation Site(s) (attach map of suitable quality and detail):

City of Area County

Longitude/Latitude __ Township/Range

6. OTHER ACTIONS/BEST MANAGEMENT PRACTICES (BMPs)

Briefly describe other actions/BMPs to be implemented to Avoid and/or Minimize impacts to waters of the
United States, including preservations of habitats, erosion control measures, project scheduling, flow
diversions, etc.

Use of best management practices to limit sedimentation and erosion effects that could result
from construction, including perimeter controls such as silt fencing and erosion control weed-
free berms and bales.

Preparation and implementation of a Storm Water Pollution Prevention Plan (SWPPP) and all
sedimentation, erosion, and water quality measures contained within.

Implementation of measures provided in regulatory agency permits such as the USACE
Section 404 permit, Section 1602 Streambed Alteration Agreement, and NPDES permit.

7. OTHER PERMITS/AGREEMENTS/ETC

a) U.S. Army Corps of Engineers Permit
Indicate the type of ACOE permit (check one)
Nationwide Permit No(s) ___ Individual Permit No(s): SPK-2007-00578-SA Regional Permit No(s):

Have you notified ACOE of project? Yes
Have you reviewed the General Conditions for your ACOE permit? Yes

Have you attached a copy of the application/notification to ACOE? Yes

b) California Department of Fish and Game Lake or Streambed Alteration Agreement

Date of Application: August 13, 2007

Have you attached a copy of the application? Yes

Has the Agreement been issued? No if so, list Agreement number:




8. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

a) Indicate the type of CEQA Document required for project and Lead Agency:
Categorical Exemption _ Negative Declaration ___ Environmental Impact Report X

Has the document been certified/approved, or has a Notice of Exemption been filed? Yes the
document was certified (SCH# 2006062071)
If yes date of approval/filing February 6. 2007

If no, expected approval/filing date:

Lead Agency Three Rivers Levee Improvement Authority
Submit final or draft copy if available®

b) Threatened or Endangered Species impacted by this project (list potential):

Valley elderberry longhorn beetle, giant garter snake, Central Valley steelhead, Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon

9. PAST/FUTURE PROPOSALS BY THE APPLICANT

Briefly list/describe any projects carried out in the last 5 years or planned for implementation in the
next 5 years that are in any way related to the proposed activity or may impact the same receiving
body of water. Include the estimated adverse impacts from the past or future projects.

The Feather-Bear Rivers Levee Setback Project began in 2006 and levee construction is complete.
The project involves the construction of a 2-mile long setback levee along the north end of the Bear
River, degradation of portions of the Bear River levee and Feather River levee south of the setback
levee, and restoration of riparian habitat along the Bear River south of the new setback levee. This
project work resulted in permanent effects to 13.5 acres of waters of the United States. However,
adverse effects were mitigated by increasing the acreage of waters of the United States by removing
orchard and farmland between the old levee and the new setback levee along the Bear River and by
restoring the previous orchard and farmland to riparian habitat.

10. CERTIFICATION

“I certify under penalty of law that this document, including all attachments and supplemental
information, were prepared under my direction and supervision in accordance with a system designed
to assure that qualified personnel properly gathered and evaluated the information submitted. Based
on my inquiry of the person or persons who manage the system, those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment.”

Print Name: Paul (3. Brunner i?itle: Executive Director
Signature: :7%///\”{ Date: 3/ %m
o/ U ’




ATTACHMENT H

Notice of Determination for the Feather River Levee Repair Project



Notice of Determination

Form C
To: From:
O office of Planning and Research Public Agency: Three Rivers Levee Improvement Authority
For U.S. Mail: Street Address: Address: 1114 Yuba Street, Suite 218
P.0. Box 3044 1400 Tenth St. Marysville, CA 95901

Contact: Paul Brunner, Exective Director

Sacramento, CA 95812-3044  Sacrament , CA 95814
AErRICIig Phone: (530) 749-5679

K County Clerk

County of: Yuba Lead Agency (if different from above):
Address: 915 Eighth Street, Suite 107
Marysville, CA 95901 Address:
Contact:
Phone:

SUBJECT: Filing of Notice of Determination in compliance with Section 21108 or 21152 of the Public Resources
Code.

State Clearinghouse Number (if submitted to State Clearinghouse): 2006062071

Project Title: Feather River Levee Repair Project, An Element of the Yuba-Feather Supplemental Flood Control Project

Project Location (include county); Yuba and Feather Rivers, north of the confluence of the Bear River with the Feather River, in Yuba County

Project Description:

The project, as approved, will correct deficiencies in the left bank levees of the Feather and lower Yuba Rivers. The project extends northward from
approximately Pump Station No. 2 on the Feather River to near the State Route 70 crossing of the Yuba River. The southern and northem levee segments
will be strengthened in place, and the middle levee segment will be set back from approximatety Algodon Road to just southwest of the Yuba County Airport.

This is to advise that the Three Rivers Levee Improvement Authority has approved the above described project on
Lead Agency or |_| Responsible Agency
February 6, 2007 and has made the following determinations regarding the above described project:
(Date)

1. The project [ pwill [_]will not] have a significant effect on the environment.

2. An Environmental Impact Report was prepared for this project pursuant to the provisions of CEQA..
[] A Negative Declaration was prepared for this project pursuant to the provisions of CEQA.

3. Mitigation measures [ [3 were [Jwere not] made a condition of the approval of the project.

4. A mitigation reporting or monitoring plan [ 8 was [ ] was not] adopted for this project.

4. A statement of Overriding Considerations [[j was [ ] was not] adopted for this project.

5. Findings [fwere [ Jwere not] made pursuant to the provisions of CEQA.

This is to certify that the final EIR with comments and responses and record of project approval, or the negative Declaration, is
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Landowner

Mailing Address

John M. & Marilee Smith, et al.
013-010-046, 013-010-026

c/o Mike Smith
523 J Street
Marysville, CA 95901

Danna Investment Company
13-010-010, 013-010-035, 013-010-034

Stephen Danna
P.O. Box 729
Yuba City, CA 95992

State of California Reclamation Board

Attn: Jeffrey Fong

California Department of Water Resources
Division of Engineering

Real Estate Branch

1416 Ninth Street, Room 425

Sacramento, CA 95814

Joga S. Mann & Rikki A. K. Mann
013-010-013, 013-010-016

2210 Watt Avenue, Suite B
Sacramento, CA 95825

Sacramento San Joaquin Drainage District
013-010-011, 013-010-012, 014-250-022, 014-290-001,
014-370-001, 014-037-002, 016-010-013

Attn: Jeffrey Fong

California Department of Water Resources
Division of Engineering

Real Estate Branch

1416 Ninth Street, Room 425

Sacramento, CA 95814

Satinder N. Davit

535 Jones Road

013-010-014 Yuba City, CA 95991
Nora Lee Terry, Trustee 3928 Ella Avenue

014-240-022 Marysville, CA 95901
Naumes, Inc. Attn: Robert Boggess

014-250-027, 014-250-028

P.O. Box 996
Medford, OR 97501

Thomas A. Rice & Jeanette L. Young

671 Plumas Avenue

014-250-029 Marysville, CA 95901
Baldev S. Heir, et al. 4683 Windsong Street
014-290-004 Sacramento, CA 95835

Patricia Wiggins

3920 Hoopa Place
Davis, CA 95618

Sarinder Thiara

1512 Meadowlark Way
Yuba City, CA 95991

Kummel Heir

809 Dederick Court
San Jose, CA 95125

James R. & Mary L. Pearson, Trustees

798 Plumas Avenue
Marysville, CA 95901

Daljit Hundal, SDS Farms

1793 Tuscany Drive
Yuba City, CA 95993

Jacob E. Platter

60775 Moon Avenue
Marysville, CA 95901

Quinn X. Dang & Andy N. Dang
014-290-033

5 Parnell Court
Sacramento, CA 95835
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Landowner

Mailing Address

Rajinderjit & Sukhminder Uppal, et al.

1734 Marin Court

014-290-034 Plumas Lake, CA 95961
Richard & Ruby Webb 256 Anderson Avenue
014-370-026 Marysville, CA 95901

Surjit & Jaspal Clar
014-370-037

2127 Railroad Avenue
Yuba City, CA 95991

Nordic Industries
014-370-036

Attn: Jens Karlshogj
1437 Furneaux Road
Marysville, CA 95901

David Anderson
014-370-039, 014-370-006

618 Anderson Avenue
Marysville, CA 95901

Berdina Anderson
014-370-039, 014-370-006

644 Woodruff Lane
Marysville, CA 95901

Gurdawar S. Bains
014-370-010

790 Anderson Avenue
Marysville, CA 95901

Pat Freeman Rice
014-037-007

1630 Paula Drive
Yuba City, CA 95993

H & H Trenching
014-0370-003

Attn: Paul G. Hawes
2350 Mage Avenue
Marysville, CA 95901

Steve & Madeline Maxey P.O. Box 2353
014-037-024 Marysville, CA 95901
Tom O. Miller, Trustee P.O. Box 304
014-370-033 Olivehurst, CA 95961

Harold D. Hadley Jr. Trust, et al.
014-370-020

c/o Sheldon Hadley
P.O. Box 1308
Marysville, CA 95901

Pritam Kaur Heir, Trustee
014-370-017

2127 Pepperwood Drive
Yuba City, CA 95993

Foster Ranch Ltd. Partnership, et al.
014-370-030, 014-370-029, 016-020-005, 016-010-002,
016-010-007, 016-010-008, 016-060-001

2160 Feather River Boulevard
Marysville, CA 95901

JTS Communities, Inc.

Attn: Rob Aragon
401 Watt Avenue
Sacramento, CA 95864

E. Platter and Sons, Inc.

1233 Country Club Road
Marysville, CA 95901

Susanna Nieschulz
016-010-016

1339 Country Club Road
Marysville, CA 95901

Frances Dunn Souza, Trustee
016-010-015

2350 Feather River Boulevard
Marysville, CA 95901

Lloyd & Patricia Nieschulz
016-010-006

2667 Feather River Boulevard
Marysville, CA 95901

Eleanor Herold
016-010-009

2052 Feather River Boulevard
Marysville, CA 95901
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Landowner

Mailing Address

Mark Aldrin Flores & Hermanita Flores
016-010-010

c/o Lorna Flores
2971 Azevedo Drive
Sacramento, CA 95833

State of California
016-010-017

Attn: Dale Whitmore
2034 Feather River Boulevard
Marysville, 95901

Robert Zwissig
016-010-019

1266 — 44™ Avenue
San Francisco, CA 94122

Reclamation District 784

1594 Broadway
Marysville, CA 95901-9632

County of Yuba

915 Eighth Street, Suite 105
Attn: Auditors Office
Marysville, CA 95901-5273
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Copy of the California Endangered Species Act Section 2081(b) Incidental
Take Permit Application for the Feather River Levee Repair Project

(Contained in the last section of this Appendix)
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Copy of the Hydrological Study for the Feather River Levee Repair Project
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1. Background

This document explains the hydraulic analysis performed for the basis of design for the
Reclamation District No. 784 (RD 784) Feather River Setback Levee Project that is
proposed by the Three Rivers Levee Improvement Authority (TRLIA) under the Phase
IV program. Included in this document are:

e Background on the hydraulic model used for the analysis.

A description of the hydrology.

Description of the baseline and project conditions that were modeled.
Water surface profiles derived from the hydraulic analysis.

Velocity contours derived from the hydraulic analysis.

2. Hydraulic Model
A. Software

The software used to assemble the model was SMS (Surface Water Modeling System)
version 9.2. SMS is a pre- and post-processor for surface water modeling and analysis.
The software provides a graphical user interface to develop the two dimensional model to
visualize and analyze results.

The software used to analyze the finite element model assembled in SMS was RMA-2
version 4.5. RMA-2 is a two dimensional depth averaged finite element hydrodynamic
numerical model. It computes water surface elevation and horizontal velocity
components for sub-critical, free-surface two-dimensional flow fields.

B. Sources of data

Topographic and hydrographic data used for development of the model were from
surveys performed by the Corps of Engineers, Sacramento District for the Sacramento-
San Joaquin Rivers Comprehensive Study, 1999.

C. Mesh Development

A finite element mesh of the Feather, Bear, and Yuba Rivers was developed using the
SMS software. The finite element mesh consists of triangular and quadrilateral elements
which represent the topography of the study reach. Three finite element meshes were
developed to simulate the calibration & verification condition, existing condition, and
project condition.

The study reach begins at river mile (RM) 28.7 on the Feather River and extends down to
Feather River near Nicolaus gage at RM 8.0. The Bear River was simulated from RM
5.0 to the Feather River. A short portion of the Yuba River was simulated from RM 1.4
to the Feather River.
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A finite element model was developed which represents the Feather-Yuba-Bear flood
control system as of 1997. Figure 1 and 2 shows the finite element mesh. The 2-D finite

element model was calibrated to the January 1997 flood event.

This flood was chosen

because of the substantial amount of hydrologic and hydraulic data available. It was also
the year in which the hydrographic and topographic data used in the model was surveyed.

D.1 - Calibration Boundary Conditions

The January 1997 flood boundary conditions used in the 2-D model were obtained
from observed gage data and the Corps of Engineers Yuba-Feather River HEC-
RAS model (MBK Re-calibration Version). The MBK re-calibration of the Corps
Yuba-Feather HEC-RAS model is documented in “Hydraulic and Hydrologic
Documentation for FEMA Certification of the Three Rivers Levee Improvement
Authority Project”, MBK Engineers, March 2007. The January 1997 flood event
was simulated under steady state conditions in the 2-D model and values were
extracted from the HEC-RAS model corresponding to the timestep with the
maximum water surface profile. The upstream boundary conditions require a
peak flow and are at the Feather River at RM 28.7, Yuba River RM 1.2, and Bear
River at RM 3.95. The downstream boundary condition on the Feather River at
Nicolaus, RM 8.0 requires a peak stage. The peak stage was estimated from gage
records. Shown below are the boundary conditions used for the calibration.

Table 1. January 1997 Calibration Boundary Conditions

Boundary Condition Stage (feet-NGVD) Peak flow (cfs)
Feather River at RM 28.7 N/A 141,000
Yuba River at RM 1.2 N/A 161,000
Bear River at RM 3.95 N/A 31,500
Feather River at Nicolaus 47.2 N/A

D.2 - Calibration Process

The calibration analysis involved adjusting the Manning’s roughness coefficients
in the model until the computed water surface elevation closely matched the
surveyed high water marks. The Army Corps of Engineers surveyed high water
marks elevations on the Feather and Bear River following the January 1997 flood.
Most of the high water marks in the study reach were taken on the right bank of
the Feather River and the left bank of the Bear River. Aerial photography taken
following the January 1997 flood was used as an initial estimate of the roughness
values in the modeled river reach. Roughness values for various vegetation types
were selected based on previous experience and guidelines established by ““Open
Channel Hydraulics”, Chow (1959). Figure 3 and 4 show the calibrated
roughness values for the finite element mesh. The roughness values range from
0.022 to 0.12.
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D.3 - Calibration Results

The results of the calibration are presented in Table 5 and Figure 5 and 6.
Computed values compare closely with the surveyed high water marks and the
majority of the computed values fall within plus or minus one foot of the observed
high water. Figure 7 shows the water surface profile along the left bank of the
Feather River from RM 7.4 to 12.2 versus the surveyed high water marks. The
computed water surface profile on the right bank of the Feather River from RM
7.6 to 28.7 is plotted on Figure 8. The Bear River water surface profile and high
water marks are plotted on Figure 9. Alignments for the profiles are shown on
Figure 10 and 11.

E. Verification

Following the calibration process, the 2-D finite element model was verified by
simulating the February 1986 flood. The February 1986 was the only other recent
significant flood event where hydrologic and high water mark data were available. The
verification mesh and roughness values remained unchanged from the calibration mesh
and roughness values shown in Figures 1 to 4.

E.1 - Verification Boundary Conditions

The February 1986 flood event was simulated in steady-state condition. The
boundary conditions for the 2-D model were estimated from hydrographs from a
variety of sources. The upstream boundary condition for the Feather and Yuba
River were estimated from flood routings performed by MBK for the Paterno
case, while flows for the Bear River were estimated from the UNET model
developed by the Corps for the Yuba River Investigation, October 1997. The
downstream boundary condition was estimated from observed gage data for the
Feather River at Nicolaus.

Table 2. February 1986 Flood Verification Boundary Conditions

Boundary Condition Location Stage (feet-NGVD) Peak flow (cfs)
Feather River at RM 28.7 N/A 158,000
Yuba River at RM 1.2 N/A 108,000
Bear River at RM 3.95 N/A 19,000
Feather River at Nicolaus 45.8 N/A

E.2 - Verification Results

The results of the February 1986 verification simulation are presented in Table 6
and shown on a map in Figures 12 and 13. Water surface profiles for the Feather
River are shown in Figures 14 to 17. The computed values compare closely with
the surveyed high water marks with a majority of the computed values falling
within plus or minus one foot of the observed high water. Of particular
importance is that the model verifies well within the project reach, Feather River
RM 17 to 24.
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3. Existing Conditions

A. Model Development

The 2-D finite element calibration model was modified to reflect existing conditions in
the Feather-Yuba Rivers for simulation of existing conditions. Modifications made to the
mesh included setting back the levee at Shanghai Bend on the right bank. The Corps
partially degraded the levee at Shanghai Bend following the January 1997 flood. As-built
plans were reviewed to modify the mesh. The mesh was also modified to include the
Bear River setback levee as constructed by TRLIA under Phase 111, October 2006. Other
modifications included modifying the roughness values in the area just downstream of
Star Bend to reflect habitat enhancement performed by River Partners in 2005. The
existing condition mesh and roughness values are shown in Figure 18 & 19 and 20 & 21,
respectively.

4. Project Conditions

A. Purpose

The 2-D finite element project condition model of the Feather, Bear, and Yuba Rivers
was used for hydraulic analysis to (1) determine a design water surface profile for the
Feather River setback levee, (2) develop channel and floodplain velocities and (3)
determine the amount of levee degradation of the existing Feather River left bank levee in
the setback levee reach.

B. Model Development

The existing condition 2-D finite element mesh was modified to reflect project
conditions. The Feather River Setback Levee Project consists of setting back the Feather
River left levee from RM 17 to 24.3 and habitat enhancement in the setback levee area.
The project condition finite element mesh is shown in Figure 22 and 23. Roughness
values used in the project condition mesh are shown in Figure 24 and 25.

C. Sources of Data

Topographic data used for the development of the setback levee area was from the Corps
Comprehensive Study, 1999. Levee alignments were provided by GEI, 2007.

D. Project Features

D.1 — Scenario 1: All Levees Degraded

Scenario 1 is with project condition consisting of setting back the Feather River
left bank levee from RM 17.1 to 24.3. The length of the setback levee is
approximately 5.7 miles. It also includes de-grading approximately 6.2 linear
miles of the levee along the left bank of the Feather River. The existing levee was
degraded to approximately the existing levee toe elevation. Figure 26 shows the
setback levee alignment and the levees degraded in Scenario 1.
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D.2 — Scenario 2: Partial Levee Degrade

Scenario 2 is with project condition consisting of setting back the Feather River
left bank levee from RM 17.1 to 24.3. The length of the setback levee is
approximately 5.7 miles. It also includes de-grading approximately 5.0 linear
miles, in 3 segments, of the levee along the left bank of the Feather River to the
approximate levee toe elevation (Figure 27). The two segments of the Feather
River left bank levee retained are near GEI levee station 440+00 to 415+00 and
390+00 to 355+00.

D.3 - Habitat Enhancement for Scenario 1 and 2

It is assumed that the areas between the new setback levee and the existing levee,
referred to as the setback area, would be re-vegetated for habitat enhancement.
Approximately 1400 acres would be re-vegetated in the setback area. A
Manning’s roughness value of 0.1 was used for the setback area in the model.
This roughness corresponds to a non-maintained vegetation area of dense trees
with branches above the flood stage and little undergrowth. The project condition
roughness values were selected based on Chow (1959). The reference provides a
range of values (0.08 to 0.12) for the vegetation type of dense trees with branches
above the flood stage. Figure 26 and 27 show the habitat enhancement area.

E. Hydrology/Boundary Conditions

The boundary conditions used for the RMA-2 model under project conditions were
developed using the Feather-Yuba River HEC-RAS model (MBK Re-calibration
Version). The HEC-RAS model was modified to reflect the project condition as
described above and simulated using hydrology developed by the Corps.

The hydrology used for the analysis of the project conditions was developed using the
synthetic inflow hydrographs developed by the Corps of Engineers. Details of the
development of the hydrology can be found in the “Lower Feather River Floodplain
Mapping Study, Corps of Engineers; February 17, 2005”. Feather River at Shanghai
with Yuba River emphasis (SHY) storm centering was developed by the Corps and used
in this analysis.

Simulations for this analysis used the 1-in-100 AEP and 1-in-200 AEP.

The boundary conditions used in the RMA-2 model for the 1-in-100 AEP and 1-in-200
AEP are shown in Table 3 and 4. Review of the maximum water surface profile from the
HEC-RAS model showed that the maximum water surface profile along the Feather
River between the Yuba and Bear River corresponds to the timestep with the maximum
flow in the reach. The flow and stage values at the RMA-2 boundary locations were
extracted from the hydrographs from HEC-RAS corresponding to the maximum flow
timestep.
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Table 3. RMA-2: Project Condition 1-in-100 AEP Shanghai-Yuba Centering

Boundary Condition

Boundary Condition Location | Stage (feet-NGVD) Peak flow (cfs)
Feather River at RM 28.7 N/A 127,182

Yuba River at RM 1.2 N/A 153,937

Bear River at RM 3.95 N/A 40,213

Feather River at Nicolaus 46.7 N/A

Table 4. RMA-2: Project Condition 1-in-200 AEP Shanghai-Yuba Centering

Boundary Condition

Boundary Condition Location | Stage (feet-NGVD) Peak flow (cfs)
Feather River at RM 28.7 N/A 157,704

Yuba River at RM 1.2 N/A 195,697

Bear River at RM 3.95 N/A 45,723

Feather River at Nicolaus 49.0 N/A

5. Results

Figures 28 through 33 show the water surface profiles from both the HEC-RAS model
and RMA-2 model for the Feather River left bank levee. These figures show the

following profiles:

1-in-100 AEP Project Condition Scenario 1 and 2.
1-in-200 AEP Project Condition Scenario 1 and 2.
1-in-100 AEP Existing Condition.
1-in-200 AEP Existing Condition.

Table 7 tabulates the water surface elevation for Scenario 1 and 2 for the 1-in-100 and 1-

in-200 AEP events.

Velocities from the RMA 2 model are plotted for existing and project conditions. Figures

34 to 45 show the velocity plots.
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TABLES



Table 5

January 1997 Calibration Results — (Feet-NGVD)
HWM | Observed | Computed| Difference (ft) HWM | Observed | Computed| Difference (ft)
Right Bank Feather River Left Bank Lower Feather River
Point 122 74.8 75.4 0.6 F27 53.1 52.3 -0.8
Point 123 75.1 75.3 0.2 F26 51.2 51.9 0.7
Point 124 74.8 75.3 0.5 F25 51.2 51.6 0.4
Yuba City Gage 75.2 75.2 0.0 F24 43.0 50.8 7.8

Point 125 70.9 74.7 3.8 F23 48.6 50.3 1.7
Point 126 73.2 73.6 0.4 F22 48.6 49.4 0.8
Point 127 72.5 72.8 0.3 F21 45.3 49.3 4.0
Point 128 72.5 72.5 0.0 F20 45.6 49.3 3.7
Point 129 72.5 72.3 -0.2 F19 47.2 49.1 1.9
Point 130 71.2 72.2 1.0 F18 47.2 47.8 0.6
Point 131 70.5 70.0 -0.5 F17 42.7 47.2 4.5

RF35 69.9 69.9 0.0 Left Bank Upper Feather River

RF34 69.6 69.6 0.0 Point 119 75.1 75.5 0.4

RF33 68.9 68.8 -0.1 Point 118 74.8 75.3 0.5

RF32 67.6 67.4 -0.2 Point 117 74.8 75.0 0.2

RF31 67.3 67.0 -0.3 Left Bank Bear River

RF30 66.3 66.1 -0.2 Point 90 56.8 58.5 1.7

RF29 65.6 65.3 -0.3 Point 89 57.4 57.6 0.2

RF28 64.3 64.5 0.2 Point 88 55.1 57.4 2.3

RF27 64.6 63.8 -0.8 F34 55.8 56.6 0.8

RF26 62.0 62.9 0.9 F33 56.1 56.3 0.2

RF25 63.3 62.8 -0.5 F32 55.1 55.4 0.3

RF24 63.0 62.6 -0.4 F31 54.5 55.1 0.6

RF23 62.3 62.3 0.0 F30 53.5 54.9 1.4

RF22 60.7 60.6 -0.1 F29 52.5 53.4 0.9

RF21 60.4 59.8 -0.5 F28 49.9 52.8 2.9

RF20 59.1 59.4 0.3

RF19 59.7 58.0 -1.7

RF18 48.9 56.9 8.0

RF17 52.8 56.2 3.4

RF16 54.5 54.8 0.3

RF15 53.1 53.9 0.8

RF14 53.1 53.3 0.2

RF13 52.5 53.2 0.7

RF12 52.2 52.7 0.5

RF11 50.9 52.5 1.6

RF10 49.2 52.4 3.2

RF9 51.8 51.7 -0.1

RF8 49.9 50.6 0.7

FR7 47.9 49.5 1.6

RF6 47.2 49.1 1.9

RF5 48.2 49.0 0.8

RF4 48.6 48.8 0.2

RF3 47.2 47.6 0.4

RF2 46.9 47.5 0.6

RF1 46.6 47.2 0.6
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Table 6

February 1986 Verification Results — (Feet-NGVD)
HWM [Observed |Computed | Difference (ft) | HWM |Observed [Computed | Difference (ft)
Right Bank Feather River Left Bank Lower Feather River
Yuba City Gage 73.4 73.6 0.2 Point 185 50.4 50.7 0.3

Point 74 1 70.2 70.7 0.5 Point 182 49.6 49.9 0.3

Point 53 70.7 70.4 -0.3 Left Bank Upper Feather River

Point 52 69.4 68.1 -1.3 Point 66 73.1 73.0 -0.1

Point 51 68.8 68.3 -0.5 Point 50 69.7 68.8 -0.9
Point 212 67.9 67.4 -0.5 Point 207 62.6 61.3 -1.3
Point 211 67.4 66.7 -0.7 Point 206 62.5 61.2 -1.3
Point 210 67.1 65.4 -1.7 Point 202 59.6 58.9 -0.7
Point 209 66.1 64.7 -1.4 Point 201 59.2 58.5 -0.7
Point 208 63.8 63.0 -0.8 Point 196 54.7 54.8 0.1
Point 205 61.9 61.1 -0.8 Point 195 53.7 53.8 0.1
Point 204 61.9 61.0 -0.9 Point 192 53.1 53.0 -0.1
Point 203 60.9 59.3 -1.6 Point 191 51.9 52.0 0.1
Point 200 60.9 58.1 -2.8 Point 189 51.4 51.6 0.2
Point 199 59.2 57.6 -1.6 Point 187 50.9 51.3 0.4
Point 198 59.6 56.2 -3.4 Right Bank Bear River
Point 197 55.1 55.1 0.0 Point 215 48.1 52.7 4.6
Point 194 54.6 54.2 -0.4 Point 214 52.3 52.4 0.1
Point 193 53.1 52.8 -0.3 Point 213 50.1 51.6 15
Point 190 51.8 51.9 0.1 Left Bank Bear River
Point 188 51.5 51.6 0.1 Point 54 54.6 54.0 -0.6
Point 186 50.6 50.9 0.3 Point 55 53.2 53.0 -0.2
Point 184 50.2 50.8 0.6 Point 56 53.0 52.7 -0.3
Point 183 50.4 50.6 0.2
Point 181 48.6 49.8 1.2

Point 71 47.2 48.4 1.2

Point 72 47.1 47.5 0.4

Point 73 46.9 47.2 0.3

Point 74 45.7 46.2 0.5

Point 75 45.0 45.9 0.9
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Table 7

Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations | Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
46+00 46+00 53.1 55.8 53.1 55.8
47+00 47+00 53.2 55.8 53.2 55.8
48+00 48+00 53.2 55.9 53.2 55.9
49+00 49+00 53.2 55.9 53.2 55.9
50+00 50+00 53.2 55.9 53.2 55.9
51+00 51+00 53.2 55.9 53.2 55.9
52+00 52+00 53.3 56.0 53.3 56.0
53+00 53+00 53.3 56.0 53.3 56.0
54+00 54+00 53.4 56.0 53.4 56.0
55+00 55+00 53.4 56.1 53.4 56.1
56+00 56+00 53.4 56.1 53.4 56.1
57+00 57+00 53.4 56.1 53.4 56.1
58+00 58+00 53.5 56.2 53.5 56.2
59+00 59+00 53.5 56.2 53.5 56.2
60+00 60+00 53.5 56.3 53.5 56.3
61+00 61+00 53.6 56.3 53.6 56.3
62+00 62+00 53.6 56.3 53.6 56.3
63+00 63+00 53.7 56.4 53.7 56.4
64+00 64+00 53.7 56.4 53.7 56.4
65+00 65+00 53.7 56.5 53.7 56.5
66+00 66+00 53.8 56.5 53.8 56.5
67+00 67+00 53.8 56.5 53.8 56.5
68+00 68+00 53.8 56.6 53.8 56.6
69+00 69+00 53.9 56.6 53.9 56.6
70+00 70+00 53.9 56.7 53.9 56.7
71+00 71+00 53.9 56.7 53.9 56.7
72+00 72+00 54.0 56.7 54.0 56.7
73+00 73+00 54.0 56.8 54.0 56.8
74+00 74+00 54.0 56.8 54.0 56.8
75+00 75+00 54.1 56.9 54.1 56.9
76+00 76+00 54.1 56.9 54.1 56.9
77+00 77+00 54.2 57.0 54.2 57.0
78+00 78+00 54.2 57.0 54.2 57.0
79+00 79+00 54.3 57.1 54.3 57.1
80+00 80+00 54.3 57.1 54.3 57.1
81+00 81+00 54.3 57.1 54.3 57.1
82+00 82+00 54.3 57.2 54.3 57.2
83+00 83+00 54.3 57.2 54.3 57.2
84+00 84+00 54.4 57.2 54.4 57.2
85+00 85+00 54.4 57.2 54.4 57.2
86+00 86+00 54.4 57.3 54.4 57.3
87+00 87+00 54.5 57.3 54.5 57.3
88+00 88+00 54.5 57.4 545 57.4
89+00 89+00 54.5 57.4 545 57.4
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
90+00 90+00 545 57.4 545 57.4
91+00 91+00 54.6 57.4 54.6 57.4
92+00 92+00 54.6 575 54.6 57.5
93+00 93+00 54.6 575 54.6 57.5
94+00 94+00 54.7 57.6 54.7 57.6
95+00 95+00 54.7 57.6 54.7 57.6
96+00 96+00 54.8 57.7 54.8 57.7
97+00 97+00 54.8 57.7 54.8 57.7
98+00 98+00 54.9 57.8 54.9 57.8
99+00 99+00 54.9 57.8 54.9 57.8
100+00 100+00 54.9 57.9 54.9 57.9
101+00 101+00 55.0 57.9 55.0 57.9
102+00 102+00 55.0 58.0 55.0 58.0
103+00 103+00 55.1 58.0 55.1 58.0
104+00 104+00 55.1 58.1 55.1 58.1
105+00 105+00 55.1 58.1 55.1 58.1
106+00 106+00 55.2 58.1 55.2 58.1
107+00 107+00 55.2 58.2 55.2 58.2
108+00 108+00 55.2 58.2 55.2 58.2
109+00 109+00 55.3 58.2 55.3 58.2
110+00 110+00 55.3 58.3 55.3 58.3
111+00 111+00 55.3 58.3 55.3 58.3
112400 112+00 55.4 58.4 55.4 58.4
113+00 113+00 55.4 58.4 55.4 58.4
114+00 114+00 55.5 58.5 55.5 58.5
115+00 115+00 55.5 58.5 55.5 58.5
116+00 116+00 55.6 58.6 55.6 58.6
117+00 117+00 55.7 58.7 55.7 58.7
118+00 118+00 55.7 58.7 55.7 58.7
119+00 119+00 55.8 58.8 55.8 58.8
120+00 120+00 55.8 58.8 55.8 58.8
121+00 121+00 55.8 58.8 55.8 58.8
122400 122+00 55.8 58.9 55.8 58.9
123+00 123+00 55.9 58.9 55.9 58.9
124+00 124+00 55.9 58.9 55.9 58.9
125+00 125+00 55.9 58.9 55.9 58.9
126+00 126+00 55.9 59.0 55.9 59.0
127+00 127+00 55.9 59.0 55.9 59.0
128+00 128+00 56.0 59.0 56.0 59.0
129+00 129+00 56.0 59.0 56.0 59.0
130+00 130+00 56.0 59.0 56.0 59.0
131+00 131+00 56.0 59.1 56.0 59.1
132+00 132+00 56.1 59.1 56.1 59.1
133+00 133+00 56.1 59.2 56.1 59.2
134+00 134+00 56.1 59.2 56.1 59.2
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
135+00 135+00 56.1 59.2 56.1 59.2
136+00 136+00 56.2 59.2 56.2 59.2
137+00 137+00 56.2 59.2 56.2 59.2
138+00 138+00 56.2 59.2 56.2 59.2
139+00 139+00 56.3 59.3 56.3 59.3
140+00 140+00 56.3 59.4 56.3 59.4
141+00 141+00 56.4 59.5 56.4 59.5
142+00 142+00 56.5 59.6 56.5 59.6
143+00 143+00 56.6 59.7 56.6 59.7
144+00 144+00 56.7 59.7 56.7 59.7
145+00 145+00 56.7 59.8 56.7 59.8
146+00 146+00 56.8 59.9 56.8 59.9
147+00 147+00 56.8 59.9 56.8 59.9
148+00 148+00 56.9 60.0 56.9 60.0
149+00 149+00 56.9 60.0 56.9 60.0
150+00 150+00 56.9 60.1 56.9 60.1
151+00 151+00 57.0 60.1 57.0 60.1
152+00 152+00 57.0 60.1 57.0 60.1
153+00 153+00 57.0 60.1 57.0 60.1
154+00 154+00 57.0 60.2 57.0 60.2
155+00 155+00 57.1 60.2 57.1 60.2
156+00 156+00 57.1 60.2 57.1 60.2
157400 157+00 57.1 60.2 57.1 60.2
158+00 158+00 57.1 60.3 57.1 60.3
159+00 159+00 57.2 60.3 57.2 60.3
160+00 160+00 57.2 60.3 57.2 60.3
161+00 161+00 57.2 60.3 57.2 60.3
162+00 162+00 57.2 60.4 57.2 60.4
163+00 163+00 57.3 60.4 57.3 60.4
164+00 164+00 57.3 60.4 57.3 60.4
165+00 165+00 57.3 60.5 57.3 60.5
166+00 166+00 57.3 60.5 57.3 60.5
167+00 167+00 57.4 60.5 57.4 60.5
168+00 168+00 57.4 60.5 57.4 60.5
169+00 169+00 57.4 60.6 57.4 60.6
170+00 170+00 57.5 60.6 57.5 60.6
171+00 171+00 57.5 60.7 57.5 60.7
172+00 172+00 57.6 60.7 57.6 60.7
173+00 173+00 57.6 60.8 57.6 60.8
174+00 174+00 57.6 60.8 57.6 60.8
175+00 175+00 57.7 60.8 57.7 60.8
176+00 176+00 57.7 60.9 57.7 60.9
177+00 177+00 57.8 60.9 57.8 60.9
178+00 178+00 57.8 61.0 57.8 61.0
179+00 179+00 57.9 61.1 57.9 61.1
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
180+00 180+00 57.9 61.1 57.9 61.1
181+00 181+00 58.0 61.2 58.0 61.2
182+00 182+00 58.0 61.2 58.0 61.2
183+00 183+00 58.1 61.3 58.1 61.3
184+00 184+00 58.1 61.3 58.1 61.3
185+00 185+00 58.1 61.4 58.1 61.4
186+00 186+00 58.2 61.4 58.2 61.4
187+00 187+00 58.2 61.5 58.2 61.5
188+00 188+00 58.3 61.5 58.3 61.5
189+00 189+00 58.3 61.6 58.3 61.6
190+00 190+00 58.4 61.6 58.4 61.6
191+00 191+00 58.4 61.6 58.4 61.6
192+00 192+00 58.4 61.6 58.4 61.6
193+00 193+00 58.4 61.6 58.4 61.6
194+00 194+00 58.5 61.7 58.5 61.7
195+00 195+00 58.5 61.7 58.5 61.7
196+00 196+00 58.5 61.7 58.5 61.7
197+00 197+00 58.6 61.8 58.6 61.8
198+00 198+00 58.6 61.8 58.6 61.8
199+00 199+00 58.6 61.8 58.6 61.8
200+00 200+00 58.7 61.9 58.7 61.9
201+00 201+00 58.7 61.9 58.7 61.9
202+00 202+00 58.7 61.9 58.7 61.9
203+00 203+00 58.7 61.9 58.7 61.9
204+00 204+00 58.8 61.9 58.8 61.9
205+00 205+00 58.8 62.0 58.8 62.0
206+00 206+00 58.8 62.0 58.8 62.0
207+00 207+00 58.9 62.1 58.9 62.1
208+00 208+00 59.0 62.2 59.0 62.2
209+00 209+00 59.0 62.2 59.0 62.2
210+00 210+00 59.1 62.3 59.1 62.3
211+00 211+00 59.1 62.3 59.1 62.3
212+00 212+00 59.1 62.4 59.1 62.4
213+00 213+00 59.2 62.4 59.2 62.4
214+00 214+00 59.2 62.5 59.2 62.5
215+00 215+00 59.3 62.5 59.3 62.5
216+00 216+00 59.3 62.5 59.3 62.5
217+00 217+00 59.3 62.5 59.3 62.5
218+00 218+00 59.3 62.5 59.3 62.5
219+00 219+00 59.3 62.5 59.3 62.5
220+00 220+00 59.3 62.5 59.3 62.5
221+00 221+00 59.3 62.5 59.3 62.5
222+00 222+00 59.3 62.5 59.3 62.5
223+00 223+00 59.3 62.5 59.3 62.5
224+00 224+00 59.3 62.5 59.3 62.5
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
228+00 229+00 59.6 62.8 59.6 62.8
229+00 230+00 59.5 62.8 59.5 62.8
230+00 231+00 59.6 62.9 59.6 62.9
231+00 232+00 59.6 62.9 59.6 62.9
232+00 233+00 59.7 62.9 59.7 62.9
233+00 234+00 59.7 62.9 59.7 62.9
234+00 235+00 59.7 63.0 59.7 63.0
235+00 236+00 59.7 63.0 59.7 63.0
236+00 237+00 59.8 63.0 59.8 63.0
237+00 238+00 59.8 63.0 59.8 63.0
238+00 239+00 59.8 63.0 59.8 63.0
239+00 240+00 59.8 63.0 59.8 63.0
240+00 241+00 59.8 63.0 59.8 63.0
241+00 242+00 59.8 63.0 59.8 63.0
242+00 243+00 59.8 63.0 59.8 63.0
243+00 244+00 59.8 63.0 59.8 63.0
244+00 245+00 59.8 63.0 59.8 63.0
245+00 246+00 59.8 63.0 59.8 63.0
246+00 247+00 59.8 63.0 59.8 63.0
247+00 0+00 59.8 63.0 59.8 63.0
247+28 1+00 59.8 63.0 59.8 63.0
250+28 4+00 60.0 63.1 60.0 63.1
253+28 7+00 60.0 63.2 60.0 63.2
254+28 8+00 60.1 63.3 60.1 63.3
255+28 9+00 60.1 63.3 60.1 63.3
256+28 10+00 60.2 63.3 60.1 63.3
257+28 11+00 60.2 63.3 60.2 63.3
258+28 12+00 60.2 63.4 60.2 63.4
259+28 13+00 60.2 63.4 60.2 63.4
260+28 14+00 60.2 63.4 60.2 63.4
261+28 15+00 60.3 63.4 60.3 63.4
262+28 16+00 60.3 63.5 60.3 63.5
263+28 17+00 60.3 63.5 60.3 63.5
264+28 18+00 60.3 63.5 60.3 63.5
265+28 19+00 60.3 63.5 60.3 63.5
266+28 20+00 60.3 63.5 60.3 63.5
267+28 21+00 60.4 63.5 60.4 63.5
268+28 22+00 60.4 63.5 60.4 63.5
269+28 23+00 60.4 63.5 60.4 63.5
270+28 24+00 60.4 63.6 60.4 63.6
271+28 25+00 60.4 63.6 60.4 63.6
272+28 26+00 60.4 63.6 60.4 63.6
273+28 27+00 60.4 63.6 60.4 63.6
274+28 28+00 60.4 63.6 60.4 63.6
275+28 29+00 60.4 63.6 60.4 63.6
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
276+28 30+00 60.4 63.6 60.4 63.6
277+28 31+00 60.4 63.6 60.4 63.6
278+28 32+00 60.5 63.6 60.5 63.6
279+28 33+00 60.5 63.7 60.5 63.7
280+28 34+00 60.5 63.7 60.5 63.7
281+28 35+00 60.5 63.7 60.5 63.7
282+28 36+00 60.5 63.7 60.5 63.7
283+28 37+00 60.5 63.7 60.5 63.7
284+28 38+00 60.5 63.7 60.5 63.7
285+28 39+00 60.5 63.7 60.5 63.7
286+28 40+00 60.6 63.8 60.6 63.8
287+28 41+00 60.6 63.8 60.6 63.8
288+28 42+00 60.6 63.8 60.6 63.8
289+28 43+00 60.6 63.8 60.6 63.8
290+28 44+00 60.6 63.8 60.6 63.8
291+28 45+00 60.6 63.8 60.6 63.8
292+28 46+00 60.7 63.9 60.7 63.9
293+28 47+00 60.7 63.9 60.7 63.9
294+28 48+00 60.7 63.9 60.7 63.9
295+28 49+00 60.7 63.9 60.7 63.9
296+28 50+00 60.7 63.9 60.7 63.9
297+28 51+00 60.8 64.0 60.8 64.0
298+28 52+00 60.8 64.0 60.8 64.0
299+28 53+00 60.8 64.0 60.8 64.0
300+28 54+00 60.8 64.0 60.8 64.0
301+28 55+00 60.9 64.1 60.9 64.1
302+28 56+00 60.9 64.1 60.9 64.1
303+28 57+00 60.9 64.1 60.9 64.1
304+28 58+00 60.9 64.1 60.9 64.1
305+28 59+00 60.9 64.1 60.9 64.1
306+28 60+00 60.9 64.1 60.9 64.1
307+28 61+00 60.9 64.2 60.9 64.2
308+28 62+00 61.0 64.2 61.0 64.2
309+28 63+00 61.0 64.2 61.0 64.2
310+28 64+00 61.0 64.2 61.0 64.2
311+28 65+00 61.0 64.2 61.0 64.2
312+28 66+00 61.0 64.2 61.0 64.2
313+28 67+00 61.0 64.2 61.0 64.2
314+28 68+00 61.1 64.3 61.1 64.3
315+28 69+00 61.1 64.3 61.1 64.3
316+28 70+00 61.1 64.3 61.1 64.3
317+28 71+00 61.1 64.3 61.1 64.3
318+28 72+00 61.2 64.4 61.2 64.4
319+28 73+00 61.2 64.4 61.2 64.4
320+28 74+00 61.2 64.4 61.2 64.4
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
321+28 75+00 61.2 64.4 61.2 64.4
322+28 76+00 61.3 64.4 61.3 64.4
323+28 77+00 61.3 64.5 61.3 64.5
324+28 78+00 61.3 64.5 61.3 64.5
325+28 79+00 61.4 64.5 61.4 64.5
326+28 80+00 61.4 64.6 61.4 64.6
327+28 81+00 61.4 64.6 61.4 64.6
328+28 82+00 61.4 64.6 61.4 64.6
329+28 83+00 61.5 64.6 61.5 64.6
330+28 84+00 61.5 64.7 61.5 64.7
331+28 85+00 61.5 64.7 61.5 64.7
332+28 86+00 61.5 64.7 61.5 64.7
333+28 87+00 61.6 64.7 61.6 64.7
334+28 88+00 61.6 64.8 61.6 64.8
335+28 89+00 61.6 64.8 61.6 64.8
336+28 90+00 61.7 64.8 61.7 64.8
337+28 91+00 61.7 64.9 61.7 64.9
338+28 92+00 61.7 64.9 61.7 64.9
339+28 93+00 61.7 64.9 61.7 64.9
340+28 94+00 61.7 64.9 61.7 64.9
341+28 95+00 61.8 64.9 61.8 64.9
342+28 96+00 61.8 65.0 61.8 64.9
343+28 97+00 61.8 65.0 61.8 65.0
344+28 98+00 61.8 65.0 61.8 65.0
345+28 99+00 61.8 65.0 61.8 65.0
346+28 100+00 61.9 65.0 61.9 65.0
347+28 101+00 61.9 65.1 61.9 65.0
348+28 102+00 61.9 65.1 61.9 65.1
349+28 103+00 61.9 65.1 61.9 65.1
350+28 104+00 61.9 65.1 61.9 65.1
351+28 105+00 61.9 65.1 61.9 65.1
352+28 106+00 61.9 65.1 61.9 65.1
353+28 107+00 62.0 65.1 62.0 65.1
354+28 108+00 62.0 65.2 62.0 65.2
355+28 109+00 62.0 65.2 62.0 65.2
356+28 110+00 62.0 65.2 62.0 65.2
357+28 111+00 62.0 65.2 62.0 65.2
358+28 112+00 62.0 65.2 62.0 65.2
359+28 113+00 62.0 65.2 62.0 65.2
360+28 114+00 62.0 65.2 62.0 65.2
361+28 115+00 62.0 65.2 62.0 65.2
362+28 116+00 62.0 65.2 62.0 65.2
363+28 117+00 62.1 65.3 62.0 65.2
364+28 118+00 62.1 65.3 62.0 65.3
365+28 119+00 62.1 65.3 62.1 65.3
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
366+28 120+00 62.1 65.3 62.1 65.3
367+28 121+00 62.1 65.3 62.1 65.3
368+28 122+00 62.1 65.3 62.1 65.3
369+28 123+00 62.1 65.3 62.1 65.3
370+28 124+00 62.1 65.3 62.1 65.3
371+28 125+00 62.1 65.3 62.1 65.3
372+28 126+00 62.1 65.4 62.1 65.3
373+28 127+00 62.1 65.4 62.1 65.3
374+28 128+00 62.2 65.4 62.1 65.4
375+28 129+00 62.2 65.4 62.1 65.4
376+28 130+00 62.2 65.4 62.2 65.4
377+28 131+00 62.2 65.4 62.2 65.4
378+28 132+00 62.2 65.4 62.2 65.4
379+28 133+00 62.2 65.4 62.2 65.4
380+28 134+00 62.2 65.5 62.2 65.4
381+28 135+00 62.2 65.5 62.2 65.5
382+28 136+00 62.3 65.5 62.2 65.5
383+28 137+00 62.3 65.5 62.3 65.5
384+28 138+00 62.3 65.5 62.3 65.5
385+28 139+00 62.3 65.5 62.3 65.5
386+28 140+00 62.3 65.6 62.3 65.5
387+28 141+00 62.3 65.6 62.3 65.6
388+28 142+00 62.4 65.6 62.3 65.6
389+28 143+00 62.4 65.6 62.3 65.6
390+28 144+00 62.4 65.6 62.4 65.6
391+28 145+00 62.4 65.6 62.4 65.6
392+28 146+00 62.4 65.7 62.4 65.6
393+28 147+00 62.4 65.7 62.4 65.6
394+28 148+00 62.4 65.7 62.4 65.7
395+28 149+00 62.5 65.7 62.4 65.7
396+28 150+00 62.5 65.7 62.5 65.7
397+28 151+00 62.5 65.8 62.5 65.7
398+28 152+00 62.5 65.8 62.5 65.7
399+28 153+00 62.6 65.8 62.5 65.8
400+28 154+00 62.6 65.8 62.5 65.8
401+28 155+00 62.6 65.8 62.6 65.8
402+28 156+00 62.6 65.9 62.6 65.8
403+28 157+00 62.6 65.9 62.6 65.8
404+28 158+00 62.7 65.9 62.6 65.9
405+28 159+00 62.7 65.9 62.6 65.9
406+28 160+00 62.7 65.9 62.7 65.9
407+28 161+00 62.7 66.0 62.7 65.9
408+28 162+00 62.7 66.0 62.7 65.9
409+28 163+00 62.8 66.0 62.7 66.0
410+28 164+00 62.8 66.0 62.8 66.0
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
411+28 165+00 62.8 66.1 62.8 66.0
412+28 166+00 62.8 66.1 62.8 66.1
413+28 167+00 62.9 66.1 62.8 66.1
414+28 168+00 62.9 66.1 62.9 66.1
415+28 169+00 62.9 66.2 62.9 66.1
416+28 170+00 62.9 66.2 62.9 66.2
417+28 171+00 63.0 66.2 62.9 66.2
418+28 172+00 63.0 66.2 63.0 66.2
419+28 173+00 63.0 66.3 63.0 66.3
420+28 174+00 63.1 66.3 63.0 66.3
421+28 175+00 63.1 66.3 63.1 66.3
422+28 176+00 63.1 66.3 63.1 66.3
423+28 177+00 63.1 66.4 63.1 66.4
424+28 178+00 63.2 66.4 63.2 66.4
425+28 179+00 63.2 66.4 63.2 66.4
426+28 180+00 63.2 66.4 63.2 66.5
427+28 181+00 63.2 66.5 63.2 66.5
428+28 182+00 63.3 66.5 63.3 66.5
429+28 183+00 63.3 66.5 63.3 66.5
430+28 184+00 63.3 66.6 63.3 66.6
431+28 185+00 63.3 66.6 63.4 66.6
432+28 186+00 63.4 66.6 63.4 66.6
433+28 187+00 63.4 66.6 63.4 66.7
434+28 188+00 63.4 66.7 63.5 66.7
435+28 189+00 63.5 66.7 63.5 66.7
436+28 190+00 63.5 66.7 63.5 66.8
437+28 191+00 63.5 66.7 63.6 66.8
438+28 192+00 63.5 66.8 63.6 66.8
439+28 193+00 63.6 66.8 63.6 66.8
440+28 194+00 63.6 66.8 63.6 66.9
441+28 195+00 63.6 66.8 63.7 66.9
442+28 196+00 63.7 66.9 63.7 66.9
443+28 197+00 63.7 66.9 63.7 66.9
444+28 198+00 63.7 66.9 63.7 67.0
445+28 199+00 63.7 67.0 63.8 67.0
446+28 200+00 63.8 67.0 63.8 67.0
447+28 201+00 63.8 67.0 63.9 67.1
448+28 202+00 63.9 67.1 63.9 67.1
449+28 203+00 63.9 67.2 64.0 67.2
450+28 204+00 64.0 67.2 64.0 67.3
451+28 205+00 64.0 67.3 64.1 67.3
452+28 206+00 64.1 67.3 64.1 67.4
453+28 207+00 64.1 67.3 64.2 67.4
454+28 208+00 64.2 67.4 64.2 67.4
455+28 209+00 64.2 67.4 64.3 67.5
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
456+28 210+00 64.2 67.5 64.3 67.5
457+28 211+00 64.3 67.5 64.3 67.6
458+28 212+00 64.3 67.5 64.4 67.6
459+28 213+00 64.4 67.6 64.4 67.6
460+28 214+00 64.4 67.6 64.4 67.7
461+28 215+00 64.4 67.7 64.5 67.7
462+28 216+00 64.5 67.7 64.5 67.7
463+28 217+00 64.5 67.7 64.6 67.8
464+28 218+00 64.5 67.8 64.6 67.8
465+28 219+00 64.6 67.8 64.6 67.9
466+28 220+00 64.6 67.8 64.7 67.9
467+28 221+00 64.6 67.9 64.7 67.9
468+28 222+00 64.7 67.9 64.7 68.0
469+28 223+00 64.7 67.9 64.8 68.0
470+28 224+00 64.7 68.0 64.8 68.0
471+28 225+00 64.8 68.0 64.8 68.1
472+28 226+00 64.8 68.0 64.8 68.1
473+28 227+00 64.8 68.1 64.9 68.1
474+28 228+00 64.9 68.1 64.9 68.1
475+28 229+00 64.9 68.1 64.9 68.2
476+28 230+00 64.9 68.2 65.0 68.2
A77+28 231+00 64.9 68.2 65.0 68.2
478+28 232+00 65.0 68.2 65.0 68.3
479+28 233+00 65.0 68.2 65.0 68.3
480+28 234+00 65.0 68.3 65.0 68.3
481+28 235+00 65.0 68.3 65.1 68.3
482+28 236+00 65.1 68.3 65.1 68.4
483+28 237+00 65.1 68.3 65.1 68.4
484+28 238+00 65.1 68.4 65.2 68.4
485+28 239+00 65.1 68.4 65.2 68.5
486+28 240+00 65.2 68.4 65.2 68.5
487+28 241+00 65.2 68.5 65.2 68.5
488+28 242+00 65.2 68.5 65.3 68.5
489+28 243+00 65.3 68.5 65.3 68.6
490+28 244+00 65.3 68.5 65.3 68.6
491+28 245+00 65.3 68.6 65.4 68.6
492+28 246+00 65.3 68.6 65.4 68.6
493+28 247+00 65.4 68.6 65.4 68.7
494+28 248+00 65.4 68.7 65.5 68.7
495+28 249+00 65.4 68.7 65.5 68.7
496+28 250+00 65.5 68.7 65.5 68.8
497+28 251+00 65.5 68.7 65.6 68.8
498+28 252+00 65.5 68.8 65.6 68.8
499+28 253+00 65.6 68.8 65.6 68.9
500+28 254+00 65.6 68.8 65.7 68.9
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
501+28 255+00 65.7 68.9 65.7 68.9
502+28 256+00 65.7 68.9 65.7 68.9
503+28 257+00 65.7 68.9 65.8 69.0
504+28 258+00 65.7 68.9 65.8 69.0
505+28 259+00 65.8 69.0 65.8 69.0
506+28 260+00 65.8 69.0 65.9 69.1
507+28 261+00 65.9 69.0 65.9 69.1
508+28 262+00 65.9 69.1 65.9 69.1
509+28 263+00 65.9 69.1 66.0 69.2
510+28 264+00 66.0 69.2 66.0 69.2
511+28 265+00 66.0 69.2 66.0 69.2
512+28 266+00 66.0 69.2 66.1 69.3
513+28 267+00 66.1 69.2 66.1 69.3
514+28 268+00 66.1 69.3 66.1 69.3
515+28 269+00 66.1 69.3 66.2 69.4
516+28 270+00 66.2 69.3 66.2 69.4
517+28 271+00 66.2 69.4 66.2 69.4
518+28 272+00 66.2 69.4 66.3 69.5
519+28 273+00 66.3 69.5 66.3 69.5
520+28 274+00 66.3 69.5 66.4 69.5
521+28 275+00 66.4 69.5 66.4 69.6
522+28 276+00 66.4 69.6 66.4 69.6
523+28 277+00 66.5 69.6 66.5 69.7
524+28 278+00 66.5 69.7 66.5 69.7
525+28 279+00 66.5 69.7 66.6 69.7
526+28 280+00 66.6 69.7 66.6 69.8
527+28 281+00 66.6 69.8 66.7 69.8
528+28 282+00 66.7 69.8 66.7 69.9
529+28 283+00 66.7 69.9 66.7 69.9
530+28 284+00 66.7 69.9 66.8 69.9
531+28 285+00 66.8 69.9 66.8 70.0
532+28 286+00 66.8 70.0 66.8 70.0
533+28 287+00 66.8 70.0 66.9 70.0
534+28 288+00 66.9 70.0 66.9 70.1
535+28 289+00 66.9 70.1 67.0 70.1
536+28 290+00 67.0 70.1 67.0 70.1
537+28 291+00 67.0 70.1 67.0 70.2
538+28 292+00 67.0 70.2 67.1 70.2
539+28 293+00 67.1 70.2 67.1 70.3
540+28 294+00 67.1 70.3 67.2 70.3
541+28 295+00 67.2 70.3 67.2 70.3
542+28 296+00 67.2 70.3 67.2 70.4
543+28 297+00 67.2 70.4 67.2 70.4
544+28 298+00 67.2 70.4 67.3 70.4
545+28 299+00 67.3 70.4 67.3 70.4
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
546+28 300+00 67.3 70.4 67.3 70.4
547+28 301+00 67.3 70.4 67.3 70.5
548+28 302+00 67.3 70.5 67.3 70.5
549+28 575+00 67.3 70.5 67.4 70.5
549+88 576+00 67.3 70.5 67.4 70.5
550+88 577+00 67.4 70.5 67.4 70.5
551+88 578+00 67.4 70.5 67.4 70.5
552+88 579+00 67.4 70.5 67.4 70.6
553+88 580+00 67.4 70.5 67.4 70.6
554+88 581+00 67.4 70.5 67.4 70.6
555+88 582+00 67.4 70.6 67.5 70.6
556+88 583+00 67.4 70.6 67.5 70.6
557+88 584+00 67.4 70.6 67.5 70.6
558+88 585+00 67.5 70.6 67.5 70.6
559+88 586+00 67.5 70.6 67.5 70.6
560+88 587+00 67.5 70.6 67.5 70.7
561+88 588+00 67.5 70.6 67.5 70.7
562+88 589+00 67.5 70.7 67.6 70.7
563+88 590+00 67.5 70.7 67.6 70.7
564+88 591+00 67.5 70.7 67.6 70.7
565+88 592+00 67.6 70.7 67.6 70.7
566+88 593+00 67.6 70.7 67.6 70.7
567+88 594+00 67.6 70.7 67.6 70.7
568+88 595+00 67.6 70.7 67.6 70.8
569+88 596+00 67.6 70.7 67.6 70.8
570+88 597+00 67.6 70.8 67.7 70.8
571+88 598+00 67.6 70.8 67.7 70.8
572+88 599+00 67.7 70.8 67.7 70.8
573+88 600+00 67.7 70.8 67.7 70.8
574+88 601+00 67.7 70.8 67.7 70.8
575+88 602+00 67.7 70.8 67.8 70.9
576+88 603+00 67.8 70.9 67.8 70.9
577+88 604+00 67.8 70.9 67.8 70.9
578+88 605+00 67.8 70.9 67.8 71.0
579+88 606+00 67.8 70.9 67.9 71.0
580+88 607+00 67.9 71.0 67.9 71.0
581+88 608+00 68.0 71.0 68.0 71.1
582+88 609+00 68.0 71.1 68.1 71.2
583+88 610+00 68.1 71.2 68.2 71.2
584+88 611+00 68.2 71.3 68.2 71.3
585+88 612+00 68.3 71.4 68.3 71.4
586+88 613+00 68.4 715 68.4 71.5
587+88 614+00 68.5 71.6 68.5 71.6
588+88 615+00 68.6 71.6 68.6 71.7
589+88 616+00 68.6 71.7 68.6 71.7
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Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
590+88 617+00 68.7 71.7 68.7 71.8
591+88 618+00 68.7 71.8 68.7 71.8
592+88 619+00 68.7 71.8 68.7 71.8
593+88 620+00 68.7 71.8 68.8 71.9
594+88 621+00 68.8 71.9 68.8 71.9
595+88 622+00 68.8 71.9 68.8 71.9
596+88 623+00 68.8 72.0 68.9 72.0
597+88 624+00 68.9 72.0 68.9 72.0
598+88 625+00 68.9 72.0 68.9 72.1
599+88 626+00 68.9 72.0 68.9 72.1
600+88 627+00 68.9 72.1 69.0 72.1
601+88 628+00 69.0 72.1 69.0 72.1
602+88 629+00 69.0 72.1 69.0 72.1
603+88 630+00 69.0 72.1 69.0 72.1
604+88 631+00 69.0 72.1 69.0 72.2
605+88 632+00 69.0 72.2 69.0 72.2
606+88 633+00 69.1 72.2 69.1 72.2
607+88 634+00 69.1 72.2 69.1 72.2
608+88 635+00 69.1 72.2 69.1 72.3
609+88 636+00 69.2 72.3 69.2 72.3
610+88 637+00 69.2 72.3 69.2 72.4
611+88 638+00 69.2 72.4 69.2 72.4
612+88 639+00 69.3 72.4 69.3 72.4
613+88 640+00 69.3 72.4 69.3 72.5
614+88 641+00 69.3 725 69.3 72.5
615+88 642+00 69.4 725 69.4 72.5
616+88 643+00 69.4 725 69.4 72.6
617+88 644+00 69.4 72.6 69.4 72.6
618+88 645+00 69.4 72.6 69.5 72.6
619+88 646+00 69.5 72.6 69.5 72.7
620+88 647+00 69.5 72.7 69.5 72.7
621+88 648+00 69.5 72.7 69.5 72.7
622+88 649+00 69.5 72.7 69.6 72.7
623+88 650+00 69.6 72.7 69.6 72.8
624+88 651+00 69.6 72.8 69.6 72.8
625+88 652+00 69.6 72.8 69.6 72.8
626+88 653+00 69.6 72.8 69.7 72.8
627+88 654+00 69.7 72.8 69.7 72.9
628+88 655+00 69.7 72.8 69.7 72.9
629+88 656+00 69.7 72.9 69.7 72.9
630+88 657+00 69.7 72.9 69.7 72.9
631+88 658+00 69.7 72.9 69.7 72.9
632+88 659+00 69.7 72.9 69.7 72.9
633+88 660+00 69.7 72.9 69.7 72.9
634+88 661+00 69.7 72.9 69.7 72.9

R:\5141.41 TRLIA Hydraulic Model\2-D Model - Feather\Project Condition\Tabular Results.xls; Plotted Results




Project Condition Model Results
Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
635+88 662+00 69.7 72.9 69.7 72.9
636+88 663+00 69.7 72.9 69.8 72.9
637+88 664+00 69.8 72.9 69.8 72.9
638+88 665+00 69.8 72.9 69.8 73.0
639+88 666+00 69.8 73.0 69.8 73.0
640+88 667+00 69.8 73.0 69.8 73.0
641+88 668+00 69.8 73.0 69.8 73.0
642+88 669+00 69.9 73.0 69.9 73.0
643+88 670+00 69.9 73.0 69.9 73.1
644+88 671+00 69.9 73.1 69.9 73.1
645+88 672+00 70.0 73.1 70.0 73.1
646+88 673+00 70.0 73.1 70.0 73.2
647+88 674+00 70.0 73.2 70.0 73.2
648+88 675+00 70.1 73.2 70.1 73.2
649+88 676+00 70.1 73.2 70.1 73.2
650+88 677+00 70.1 73.2 70.1 73.3
651+88 678+00 70.2 73.3 70.2 73.3
652+88 679+00 70.2 73.3 70.2 73.3
653+88 680+00 70.2 73.3 70.2 73.3
654+88 681+00 70.2 73.3 70.2 73.4
655+88 682+00 70.3 73.4 70.3 73.4
656+88 683+00 70.3 73.4 70.3 73.4
657+88 684+00 70.3 73.4 70.3 73.4
658+88 685+00 70.3 73.4 70.3 73.4
659+88 686+00 70.3 73.4 70.3 73.4
660+88 687+00 70.3 73.4 70.3 73.4
661+88 688+00 70.3 73.4 70.3 73.4
662+88 689+00 70.3 73.4 70.3 73.4
663+88 690+00 70.3 73.4 70.3 73.4
664+88 691+00 70.3 73.4 70.3 73.4
666+88 692+00 70.4 73.3 70.3 73.4
667+88 693+00 70.9 74.0 70.8 74.0
668+88 694+00 70.9 74.0 70.9 74.1
670+88 695+00 71.0 74.1 71.0 74.1
671+88 696+00 71.0 74.1 71.0 74.1
672+88 697+00 71.1 74.2 71.1 74.2
673+88 698+00 71.2 74.2 71.1 74.3
674+88 699+00 71.2 74.3 71.2 74.3
675+88 700+00 71.3 74.4 71.3 74.4
676+88 701+00 71.3 74.4 71.3 74.4
677+88 702+00 71.4 74.4 71.3 74.4
678+88 703+00 715 745 71.4 74.5
679+88 704+00 71.6 74.6 71.5 74.6
680+88 705+00 71.7 74.7 71.6 74.7
681+88 706+00 71.7 74.7 71.6 74.7
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Project Condition Model Results

Scenario 1 Scenario 2
1-in-100 AEP 1-in-200 AEP 1-in-100 AEP 1-in-200 AEP
Profile Levee| GEI Levee RMA-2 Water RMA-2 Water RMA-2 Water RMA-2 Water
Station Station Surface Elevations = Surface Elevations = Surface Elevations = Surface Elevations
(ft) (ft) (ft-NGVD) (ft-NGVD) (ft-NGVD) (ft-NGVD)
682+88 707+00 71.6 74.5 71.5 74.6
683+388 708+00 71.5 74.4 71.5 74.5

R:\5141.41 TRLIA Hydraulic Model\2-D Model - Feather\Project Condition\Tabular Results.xls; Plotted Results




DRAFT

FIGURES



Feather River Flow -

¥

:":":-%‘?7’[4';;;, i 3
-
q},
_ ,:2 =
Pl 5 i/ 3
q) - T
L - . .
=
®
s i | 1
RM 21— ] ) s )
z .
i Fan2d SRS S P e
e ° e
N
0 e
= e asgs
N . ;

No. | DATE | APPROVED REVISION

. . AMVAVAY,

Three Rivers Levee Improvement Authority M B Kf\/\/\,
A VAVANY,

EINN G INNEE RS

Cal|brat|on and Ver|f|cat|on 2450 Alhambra Boulevard, 2nd Floor
o Sacramento, California 95817
RMA-2 Finite Element Mesh Phone: (916) 4564400 +  Fax: (916) 456-0253

31va
‘A8 NMVHA
‘A9 03183N03Y

‘3IVOS

HIFANN g0

2002 dunr
d9

d9
34345
000=u L




R:\5141.41 TRUA Hydraulic Model\2-D Model - Feather\ACAD\Fig 1-2 Element Mesh 1997.dwg, 7/13/2007 1:14:15 PM

GHART

THERN

BDY

R 15 —_
: <

wa b

D/S Boundary Condition ety
Feather River Stage =~ %

RM 15

"""""""" rM
/W70_

&L 8,

Ruy/s

GRANT

<
@0

Ping

Bes
- =

U/S Boundary Condition

Yuba Rive;‘ qu A

,‘/>f///

A
)

ST

31va
‘A8 NMVHA
‘A9 03183N03Y

2002 udren

d9
1a

HIFANN FO1

34345
000=u L

‘3IVOS

Three Rivers Levee Improvement Authority

No. | DATE

APPROVED

REVISION

Calibration and Verification
RMA-2 Finite Element Mesh

MVAVAY,
MBKXXX
=N G INNE RS

2450 Alhambra Boulevard, 2nd Floor
Sacramento, California 95817
Phone: (916) 456-4400 + Fax: (916)456-0253




 In=0.022
. 1n=0.025
B -003
B h=0.035
n=0.04
| In=0.042
| |In=0.05
[ 1n=0.052
n=0.055
En=0.06
B =0.062
B nh-007
B =0075
[ In=0.08
" In=0.085
| In=01
[ In=012

;"l-.- |

NS/ 2450 Alhambra Boulevard, 2nd Floor RMA-2 F|n|te Element Model 0 2,000 4,000 .
I ANV AN e
, Calif 5817 X . —_— Figure 3
M\,QI,SQ/EX}’; 16y 450da00 Calibration Roughness Values Scale in Feet 9




Legend

 In=0.022
. 1n=0.025
B -003
B h=0.035
n=0.04
| In=0.042
| |In=0.05
[ 1n=0.052
[ 1n=0.055
I n=0.06
B =0.062
B nh-007
B nh=-0.075
[ In=0.08
[ In=0.085
| In=01
[ In=012

INTASAY, Ihambt levard, 2nd FI -2 Finite Element M | 2,000 4,000 .
AR, 2450 Avambra Soulevard, 2nd Foor RMA te Element Mode — Figure 4

DV INELX S ot ase-a00 Calibration Roughness Values Scale in Feet




R:\5141.41 TRUA Hydraulic Model\2-D Model - Feather\ACAD\Fig 5-6 Jan 1997 Calib Results.dwg, 7/13/2007 1:16:25 PM

/Point 126
& ,,,’f:,,7,3::2,

a4 Point 128 @I IRM
725

NaGHvE

0.0

Point 129 @
725
~0.2
Point 130 —@®
712

Point'[31 .

I 00l 7 7
e SRR R N — BN
68.9 25 : ) -.
_0'1. i; Z—

L oswes i:“:;.::"zor'z. ] ;
' RF31 -
671, ORI 5 A1
03 g B - 2
! Legend -
RF30 - , s o
63" P = ~Point 130 e B e
i @ 712 Observed Water Surface Elgvation
‘Computed Water Surface Elevation =
= 1.0 “Difference ¥
RF29 g \RM 21 ] T
65.6.._.. 1 SN " S - SR A A C SRR EEE
ie 403 F g
R RF28 @ 5 I ' I
i 643 . awesesON T ANE e . ; /. 4
02 ‘
0 A
RF27 @ RN E
L L 64.6. £ i e IS B NI
i 08
RF26
o 2 S S S
. ouanon s eose ] N
: ) R
- 0.9 S TN W

sty

GRANT
|
&
W
207

§ 'O\o .
! SRR e el

ynogs

@ e
RE22
S T A\ U

No. | DATE | APPROVED REVISION

31va
‘A8 NMVHA
‘A9 03183N03Y

3
o8
E

3

‘3IVOS

Three Rivers Levee Improvement Authority

VA VAY,

MVAVYAN,

NN\

EIN G INE RS
2450 Alhambra Boulevard, 2nd Floor

HIFANN g0

2inBi4

syenba Suawa o

200z Ainr

d9
d9

34345
000'=ul

January 1997 Calibration Results

Sacramento, California 95817

Phone: (916) 456-4400 + Fax: (916)456-0253




R:\5141.41 TRUA Hydraulic Model\2-D Model - Feather\ACAD\Fig 5-6 Jan 1997 Calib Results.dwg, 7/13/2007 1:18:12 PM

5 038 :
RF26 ’
bho TGRSO (w37 7 AT e 1
P, K .
2 3 @@ 5
: 0.9 S S .
E -0.5 1 -
s .
B
SR
i z 62.3 = W A .
%, IS AW 3

z

0.8
. RM 13 i

53.1

RFI3 @

GRANT

F27
@ 53.1

BDY

-0.8

F26
@512

GRANT |

Slough

S
H

I
T

t3

Legend

RFIS
@ 48.9

8.0

Observed Water Surface Elevation
Computed Water Surface Elevation
Difference

e &
: '?447 S
g § ﬁ é § DATE | APPROVED REVISION ’.\/\/\/
NHEHE Three Rivers Levee Improvement Authority M B Kr\/\/\/
2[z|3 VAN,
2| EIINGINEE RS
. . 2450 Alhambra Boulevard, 2nd Floor
gl | o] January 1997 Calibration Results Sacramento, California 95817
HARRE Phone: (916) 456-4400 + Fax: (916)456-0253




Figure 7
Feather River - Left Bank (RM 7.4 to 12.2)

Maximum Water Surface Profile (2-D Model) - January 1997 Calibration
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Figure 8
Feather River - Right Bank (RM 7.6 to 28.7)

Maximum Water Surface Profile (2-D Model) - January 1997 Calibration
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Figure 9
Bear River - Left Bank (RM 0.6 to 4.9)
Maximum Water Surface Profile (2-D Model) - January 1997 Calibration
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Figure 14
Feather River - Left Bank (RM 12.3 to 27.1)

Maximum Water Surface Profile (2-D Model) - February 1986 Verification
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Figure 15
Feather River - Right Bank (RM 7.6 to 28.7)

Maximum Water Surface Profile (2-D Model) - February 1986 Verification
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Figure 16
Bear River - Left Bank (RM 0.6 to 4.9)
Maximum Water Surface Profile (2-D Model) - February 1986 Verification

I | IONIY I=/yresd\ |

f ' f AT
o
Lo

ﬁ
N~ © Lo < ™ o —
5 5 5 5 5 5 5

(626T AADN-199)) UOIeAd|T

12,000 14,000 16,000 18,000 20,000 22,000

Station (feet)

10,000
LB Feather River ¢ Surveyed HWM ‘

8,000

2,000 4,000 6,000

0



Figure 17
Bear River - Right Bank (RM 0.8 to 4.9)

Maximum Water Surface Profile (2-D Model) - February 1986 Verification
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Figure 28
1-in-100 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Existing Condition
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Figure 29
1-in-200 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Existing Condition
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Figure 30
1-in-100 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Project Condition Scenario 1
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Figure 31
1-in-200 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Project Condition Scenario 1
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Figure 32
1-in-100 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Project Condition Scenario 2
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Figure 33
1-in-200 AEP Shanghai Centering
Feather River - Left Bank (RM 13.2 to 27.1)

Maximum Water Surface Profiles (2-D & 1-D Models) - Project Condition Scenario 2
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Signed Section 1602 Agreement



Notfication No. 1600-2007-0284-R2
AGREEMENT REGARDING PROPOSED STREAM ALTERATION

THIS AGREEMENT, entered intc batween the State of Califoria, Departmant of Fish and Game,
herainafier called the Department, and Three Rivers Levee Improvermernt Authority of Marysville, State of
California, hereaftar called TRELLA, is &z follows:

WHEREAS, pursuant to Caffomla Flsh and Game Code, Section 1602, TRLIA, on August 31,
2007, notified the Depariment that it intands to substantially divert or obstruct the natural flow cf, ar
substarttiaily change the bed, channed, or bank of, or use material from the streambed of, the
following water. Faather River, Plimas Lake Canal and agsockated drainsges, in the County of Yuba,
Siarte of California, Township 13 & 14N, Range 3 & 4E, USGS Map Olivehurst MDBEM., '

WHEREAS, the Department, representad by Gary Hobgood, has determined that such
operations may substantially adversely affect existing fish and wildlifa rescurces including: giant
garter snake {Thamnophis couchi gigas), valley elderbemy longhom beetle (Desmocerus caffomicus
dimorphus), Swaingon's hawk {Bifec swalhson); Sscramanto River wintar-run Chinook salmon
{Orcorfvnohus ishawybschia), Cantral Valley spring-run Chinook salmen (0. ishawylscha); fall-flate
fallqun Chinook salmon (O. ishawytsche), Central Valley stesihead (0. mykiss); green sturgeon

medirpsins), warm water fish species, amphibiana, and other aquatic and terrastrial plant
and widlife apecies.

THEREFORE, the Department hereby proposes meazures to protect fish and wikdlife during
TRLIA's work. TRLIA hereby agrees ta accept the fallowing recommendations as part of this work:

Froject Description. The proposed praject involves constructing a setback jeves, ralocating a pump
station adjecant to the existing lsves, and dagrading portions of the exizting Feather River left bank
leves., Approximately 5.7 miles of new setback leves would ba constructed within Segment 2 to
replace 8.2 miles of existing kevae, and the new setback kevee would tie into the existing levee ot the
north end of Segment 1 and tha south and of Segmeant 3.

The proposed actrities in Segment 2 will be compilatad in two stages. Stage 1 ncludes tha
construction of the sstback laves and associated stEbikty barms, congtruction of Pump: Station No. 3
and associated faciities, sxcavation of materkd within borow aites, and mmoval and rakocation of
existing utiites and structures within tha sethack area. Stage 2 indudes the degradation of all or
portions of the axisting Feather River sast kwvee within Segment 2, filing of the Plumas Lake Canal
ot the water side from the setback leves to whare tha canal opang Inte the parkdad aras, and on the
land sida from the setback kvee i the ew Pumg Station No. 3, decommissianing of tha axisting
Pump Station Mo. 3, and re-cortouring of portians of the levas setback area and an existing dranage
to facilitats tha drainage of water from the levee setback area aftar flond events. TRLIA is
considering active and passive habitat restoration areas in the setback area in addition to kang tarm
confinuance of egricutiural practices. With appropriate notice to the Department, this work may be
indudad i the Stage 2 wark,

Specific activities ansociated with Stages 1 and 2:

Stage 1 Construction

setback Leves Constnjction

The setback leves wil be approximetely 5.7 miles long. The new leves sagment will generally be set
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back approximately 0.5 mile to the east of the existing Feather River laves, except near the narthem
and southem ends, where it wil join the axisting leves. The area betwsan the sast toe of the existing
leve= and the west toe of the sethack levea (the levee setback area) will include approximately 1,300
acres. It ks anticipated that the design crown slevation of the sethack levea will be the sarme ag tha
crywn elevation of the existing leves at each given latitude along tha alignmant. The haight of the
sotback leves will generally range: from about 20 to 30 feet above the exisfing ground surface. The
most common leves halght abova the adiacent land will be appreximately 25 feet. The exiating keves
has baean raconstructed by the U.8. Army Corps of Engineers (LISACE) to provida a minimum of 3
et of freeboard above the 1857 deslgn profile. Bacause the leves satback will lowsr most flow
profiles by widaning the flow channsl, i follows that tha setback levee, if conatructed to tha crown
elevations described above, will have freeboard of at least 3 fast above tha 1957 design profile.
Other anticipated dimansions of tha setback leves are: a crown width of 20 feet; a footprint width
{lavea toa 1o leves to0a) of approximately 170 feet (dapanding on leves height); leves slopes at a 3:1
ratio {H:V};, and a 12-foot-wide pairol road on tha leves crown,

Construction of the setback leves will include three main daaign elements: praparation of the levee
foundation, construction of a slumy cut-off wall for sespage contral in some reaches, and construction
of tha levee ambankment. Proparation of the foundation of the setback leves will involve clearing and
grubbing of all trees, brush, locse stone, abandoned structures, existing Utilfies, buried pipelines, and
othar deisterious matarials that may exist within 10 feet of the proposed levas toes. After clearng
and grubbing. the setback levee foundation will be stripped to remowve low-growing vegetation and
topsoil to a depth of at least & inches, although local areas with extensive tree roots of deap organic
sois may require excavation to a dapth of 3 feet or greater. The topsoll will be placed In a designated
"unsuitable matedial”™ spoil area andfor uvsed for borrow area reclamaton. Ovenll, the dapth of
sfripping is axpactad to avernge about 1 foot. Conatructicn of a slurmy cirtoff wall is proposed along
those porticns of the sethack levee whera widespread strata of permeabla sands and gravels exist in
the foundation. The purpose of the slurmy cutoff wall & to dissipate the hydraulic gredient in the leves
foundation and reduce seapage quantitiss. To achisve maximum affectiveness, the slumy cairtoff wall
must extend completely through the permeable atrata and terminate gome distancs inlo an
underlying, reasonably continuous layer with lower permeabilty. The slurry cutofl walt will be
composed of a mixtura of 30l and bentonite day, and, i somea applications, cement. Finally,
constructicn of the setback levee embanlkomeant will begin as soon as sufficient lengths of leves
foundation are complets and weather conditions allow. The ambankment will be constructed as an
enginaarad fill, with tha filll placad iy horzontal Ilts. Each It will be moksture conditionad and
compacted 1o the specified density using a suitable compactor, such as a shespsfoot, tamping-foot,
of rubber-tired roller. Stability barms integral to the levee ambankment will be provided i portions of
tha southermn alignment where the foundation of the lkeves cantains soft day and sit deposits.

New P Np.

An existing pump station (Pump Station No. 3) will need to be ralocated to the land side of the
satback levea, The cumant location of Pump Station No. 3 experencas axcesalva seapage and boils
during high-watar events, making k desirable to relocate the pump statioh out of this area. In addition,
after the satback kves is complete, the existing Pumg Station No. 3 will be in tha satback area and
exposad to flooding afler the axisting leves is degraded. Therefore, as part of Stage 1 of the setback
levar project, a newireplacement Pump Station No. 3 will be constructsd on the larkd side of the
satback leves, followed in Stage 2 by removal of the existing pump station. The location of the new
pumg station will be adjacent to the Plumas Lake Canal, acuth of Rich Read. The new Fump Station
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Mo. 3 will ba a reinforcad-concrete structure similar to tha recentty constructad Pumg Station Na. 2 in
RD 734, The spacific capacity of the neaw Fump Station No. 3 will be detarminad during detailed
project design; however, preliminary design shows that the capacity of the current pump station will
be able to accommodate high-water events without the threat of upstrearn flooding. Cnca tha new
Pumg Station No. 3 is hullt, an “approach channel will be axcavated to connect the pump atation to
the Plumas Lake Canal.

Likty Relocation and Strugture Ramoval

Implementation of tha setback leves project will necessitate the removal of all structunca (housas,
trallers, gheds, bams, other agricultural outbuildings) from the levaa satback area, which woulkd be
subject to periodic flooding following removal of the existing levea. Approximately 20 structures in the
levee aethack araa will be displaced by the propsst. Displaced structures include six residential
dwelling units, and remaining structures include asscciated agricuttural use buldings and barms.,
Some ulilites and other faciities located in the leves setback araa will need to be relocated or
renforced with implementation of the lvee sathack. As discussed praviously, RD 754 Pump Station
Mo. 3 will be relocated to the kand side of the proposed setback levee. A PGEE 115-kilovol (kv
transmission lina called the Bogue Loop crossas the leves sethack area on four towars. These
towers will be replaced with new towars along tha same alignment. The new towers will include
reimforced foundations s that their intagrity will ba maintained during times of flood waber inundation.

Other existing faciliies that may nead to be abandoned, reinforced, or relocated includs roads, powar
distribution fines, Irigation pipelines, drainage: ditches, wells, fill stations, and communicaticng lines.
Savaral private irrigation linae will be cut off by tha construction of the zetback levee, separating
some lands on beth sides of the setback leves that require imigation from cumment water sources. The
wells within the satback area may be retained to eupport continuing egricuttural activities, may be
retalned t¢ support potential environmental enhancement activities for sevaral years aftar setback
1eves construction, or will be deztroved in accordance with Califoria’s water wall regulations. Wella
and fill stations in the leves satback ama that wil be abandoned will be mmoved and filked, and nesw
wels will be dug and fil atationa bullt cutside the leves setback area to replace the abandoned
facillties, as appropriata. Wells and fill etaticns that will be retained in the levea sethack area will be
rafrofitted & accommedate periodic flooding. New power fines and power poles may be required for
any new wels and fill staticns.

Bommow Areas

Bamow material wil be obtained locally from barrow areas developed inside and cutsida tha levee
salback area. I la cumantly estimatad that a total of approximataly 3.4 millicn cubks yards (cy) of
compachd borrow matecial will be required to construct the setback laves in project Segment 2 and
that borrow areas will ba excavated to depths in the order of about of 510 faat.

Twe general objectives are important in the aelection of homow areas: to minimize haul distancaes to
tha satback laves alignmeant and provida a continuous or nearly continuoug bormow sourca, and to
reduca the potantial for sespage impacts at the foundation of the setback leves. Minimizing haul
distancas s important to minimize projact construction cats, air emissions, and traffic inpacts. To
reduca the potential for seepage impacts at the foundation of the setback leves, a distance of 400
feat or greater from the edge of the bomow area to tha toe of the proposed leves must be maintained
unless thera ie an indsed drainags channel betwean the setback leves alignment and the bormow
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araa. if such an incisad drainage axists, borrow excavation closer to the leves may ba alowed, based
on an evaluation of local sihe conditions. Borrow areas may also be davakoped closer than 400 fast
from the toe of the sathack levee if the bomow pit ks ta ba subsequanty backfillad.

Wide, shallow excavations {rather than deep trenches} are anficipated. At the conclusicn of the work,
the: borrow areas will be graded to blend with the topography, leaving slopes flat enough to reduce
srasion and promote conditions conducive to vegetativa growth (slopes 3:1 [H:V] or fiatter), or filled
with material from removal of existing levess (during stage 2). If not filled, the bottom of the bamow
araas will be re-graded to drain away from the levee and toward the river or toward existing drainage
ways. The drainage of the bormow areas will also need to ensure fish movement out of the kvee
setback arxa into the main channel of the Feathar River when flocd flows recede foflowing inundating
flood events. The bomow areas will be reveyetated to conform ta the sumounding landscape. The
borrow sitas will be reclaimed as appropriate. Some atockplied topadil, and other excess sarth
materials (organic scils, roots, and grass) from horrow arsas and the setback leves foundation could
be spread over bomrow sites after excavation has bean completad.

A detaiied investigation of borrow areas suitable for leves embankment materials is currently
underway. The location and Amits of borrow areas will ba datermined and refined as a result of this
gffort, Borow sites will be eslected based on several criteria including right-of-way access, distance
to the sethack levee alignmant, and anvironmental resources kocations. Bomow sitea will not be
lacated whera tha sites could adversely affact sansitive sapacies or hablats {i.e., wetlands or DFG
jurisdictional habitats).

During Stage 1 the new sethack laves will divide the Flumas Lake Canal with portions of the canal
resnaining intact on either side of the setback levee. To minimize potential for undemseepage that
could result from having an excavated feature too clese to the laves, approximataly 700 fest of the
canal on the weast {watar) side of tha zetback levee will be completely filed (from the west side of the
satback lavee alignment to whaere the canal becomes ponded). Approximately 2,000 feeat of canal on
the east {land} side of the ssthack levea will be filled batween the new Pump Station No. 3 and the
agthack levea alignment An approximately 2-foot-desp ditch will remain along the canal alignment to
drain suface runoff from landside areas at the southem and of the aetbxack levea to tha new Pump
Station No. 3.

Decommission of Existing Pump Station No, 3

After the zatback lavee and Pump Station No. 3 construction s complete, the axieting Pump Station
Mo. 3 will continue to operate until the existing levee le degraded. At that tme, the existing Pump
Station No. 3 wil be decommiseloned and dismantied,

A floodplain swale will e constnictad afong the alignment of the existing Pump Station No, 3
dfscharga channal fram the axisting Pump Station No. 3 location to the Faather River. This swake will
connect the setback area lowlands to the Feather River and thus facllitate drainage and allow flood
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watars 10 recada from the setback area In a manner that minimizes fish stranding. The exdating

chanrrel will have to be enlarged and despened to accommodate flood flows leaving the setback area

and to minimize the potential for fish stranding a9 flocd waters recada. Tha channel will be

constructad in 2 manner that minimizes vegetation disturbance, fish atranding, and other

;m;rm&ntal Impacts. A site-specific drainage ptan for tha entine setback area will be daveloped in
na gn.

The awale will also act to allow backwater to flow into the: sethack arsa from the Feather River,
increasing the inundation frequency of the setback area and resulting in highar quality habitat. It is
astimated that the 40-foot stage will be: inundated in two out of every three years for a pericd of at
lkeast cne weak between March 15 and May 15. Floodplain land at or balow thia alevation will provide
a broad suka of valuable acosystem functions, including provisicn of nutrients and seasonal habitat

for aquatic species.
Dearadation of Existing Laves

All or portions of the existing leves in Segment 2 will be removed to achieve the maximum hydmaulic
banafits of the levee sethack by allowing water to fow into and out of the levee satback area during
high rivar stages. Where tha existing levee wil be excavated to allow flood watars to pass into and
out of the levee setback area, the existing embankment wil ba excavated to the level of the adjoining
ground surface in the levee access corridor. Spaciic sections to be retained, if any, wil be
determined in final protect design and will be based on factors that include possible mitigation valua
for project iImpacts on sensitive spacies. Thoas aections of the exisling levee that may ba laft in place
will not ba maintained. Thears are no plana to uase mataral In the existing Feather River ledft bank
levea as homow material for the new setback levea. It is expacted that for some period of time, the
axisting lavea and the new satback faves will be in place concurrently. During this pariod, the sethack
l=ves will function as a “backup” lkevea, providing a second line of levee protection if the existing leves
in Segment 2 weta to breach during a flood event.

Stream Zone Defined: The strzam zone is that portion of tha stream channel that restricts fateral
movement of water. Where the lateral flow ia rastricted by levea shopa, the stream 2one extends to
the hinge peint on the water side toe of the lkevee. On the Plumas Lake Canal and associated
drainages, the stream zone is deflineated at the top of the bank ar the outer edge of any rparan
vegetation, whichever & mone landward.

1. The notification, togather with al aupporting decumeants submitted with the notification,
including the Drawing for: Phase 4 Feathar Rivar Levea Repair Project - Feathar River
Sethack Levee — Reclamation Bisirict No. 784 dated August 15, 2007; and tha Mitigation
Manitorng and Reperting Program for the Feathar Rivet Leves Raepair Project, are hareaby
Incorporated into this agreameant 1o dascribe the keation and features of the proposed project.
TRLIA agreeas that all work shall be done as dascribed in the notification and supporling
documents, incorporating all project modifications, wildife reacurca protaciion faatunes,
mitigation measures, and provisions ga degcribed in this agreemant. Whene appanant conflicts
exist between the nofification and the provisions llsted in this agreament, TRLIA shall comply
with the provisions listed In this agreemant. TRLIA further agress to notify the Depanment of
any medifications made to the project plang submitied to the Department. At the discretion of
the Department, this agreement will be amandead b accommodate modifications to the project
plans submitied to the Department andior new project activities. Please sea the cumant fas
schedule to datermine the appropriate amendment fea,
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Documants, pkans, surveys, notifications, and requests pertaining fo this project or required by
this agresment may be sent via email to Gary Hobgood at ghobgocd@idig.ca gov or delivered
to the Dapartment of Fish and Game at 1701 Nimbug Road, Suit= A, Rancho Cordova, GA
85670, Refar to Notification Number 1800-2007-0294-R2 when submiting documants to the
Departmant.

The time pericd for completing the work within the stream zone of Feather River, Plumas Laks
Canal ard associated drainages shal ba restricted to periods of low stream flow and dry
weather and shal be confined to the paricd of May 1 to Octobar 1. Construction activites
shall ba timed with awaraness of precipiation forecasts and likely increases in straam flow.
Revegetation, restoration and erosion control work is not confined to this tima period.

i TRLIA finds more tima is needed to complete the authorized activity, TRLLA shall submit a
written request for a work peried time axtansion to the Department  The work pariod extension
request shall provide the folewing information: 1} Describa the extent of work already
completad; 2) Provide specific detai of the activities that remain to be completad within the
streamn zone; and 3} Detai the: actual tima redguired ta compleda sach of the ramaining
activities within the siream zona, The wark pariod extension request should consider the
effects of increased siream condiicns, rain delays, ncreased erosion control megauras,
limited accass due to saturated soil conditions, and limited growth of erogion conirol graseas
due to cool weather,  Time extensions are issued at the discretion of the Department. The
Depariment will review the written request to work beyond the established work period. The
Department will have ten calendar days to approve the proposed work parod extension, The
Department reserves the right to require additional measures designad i protect natural
resoUuses.

TRLIA is responaible for obtaining all required parmite and authorizations from local, state and
federal agencies. TRLLA shall notify the Department whara conflicts exist between the
provisions of thia agreement and thosa imposed by other regulatory agencies. Unless
ctherwise nofified, TRLLA shall comply with tha provision that offers the greatest protection to
water quality, species of special concern and/or critical habhtat.

A copy of this agreament shal be provided to tha Contracten(s) who works within the stream
zone of this project. A copy of this agreement and a copy of tha original nottfication, including
the project description, as submitted to the Dapartment, must ba available upon request at the
wark site. The Contractor(a} shall sign this agreement prior to working within the stream zone.
The Contractor(s) of a designated cresw supervisor(s} shall be on aite the entire ime a work
crew is working near the stream zone. The superviaon(s) shall ba completely familiar with tha
terms and conditicns of this agreement and ahall ensura compllance with all terms and
conditions. The Department reasrves tha right t enter the project ske at any time to ansure
that there ia compliance with the termaicondifions of this Agresmeant.

TRLIA shall nofify the Department within two working days of beginning work within the stream
zones of the Feather River, Plumas Lake Canal and assoclated drainages. In addition,
TRLIA/Gentractor shall notify the Deparment within twe working days of the compietion of
work within the stream zone on this project. Notfication shal ba submitied to the Daparment
as nstructed in hem numbar 2 above.
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Work in the flowing portion of the Feather River is not allowed without writtan authorization
from the Department. AR work, including dewatering, within the Plumas Lake Canal ard
asaociated drainage shall be dons in accordance with the giant garter shake avoidance and
mitigation measuras listed in the Mitigation Monitoring and Reperting Program for tha Faather
River Leves: Repalr Project Altemative 2 - The ASB Sathack Levee Alternativae,

i in untawful to take, possess, or neadlessly destroy the nest or epgs of any bird except as
otharwise provided by the Fish and Game Code. No trees Kniwn B contain active nest of
birds protectsd under the Fish and Game Code shall be disturbed uniil all eggs have hatched
and young birds have fedged without priar consultation and approval of a Dapartment
representative. it i recommended that nonorchard trees that are Hentified for remaval, be
remaved durng the non-nasting period of August 15 to February 15. Orchard trees are defined
as fruit or nut trees under active culivation. i removal of non-archard trees must occur during
the period of Fabruary 16 and August 14, a quakfied Bologist shall conduct a pre-construction
survay for bird neste or nesting activity in the project area. Surveys will be constructad no
more that 14 days prior to the start work.  If any activa nests of nesting behaviors are found
during the surveys, or incidentally during other project activities, the Department must be
netified prior to further action. TRLLA may be raquired to create exclusion zones of 75 to
1,000 fe=t dapanding on the species obsarved. The exclusion 2ona must be maintained unti
birds have fisdged or the nest is abandoned. The survay rasults shal! be provided to the
Department prier to removing any treas. The sunsy shall be submitted to the Depariment as
Instructed in itam number 2 above. Given the sxtent of orchard treen In the project anea, and
tha typically kow quality of nesting habitat provided by these frees due to spraying of herblcides
and pesticides and human disturbance associated with malntenanca and harvest,
preconsiruction surveys and seasonal resirictions on tea removal are consklared to provide
litle benefit relative to required effort. Therefore, seasonal removal restrictions and
preconstruction survey requirements are not applied 1o orchard trees as defined above.
However, if nesting birds are: found in orchard trees during ather project activities, the birds
and rees will be provided the same level of prolaction as cther trees containing nesting birds,
a5 described above.

Disturbance or removal of vegetation shal not axceed the minimum necessary to comphate
operations. Mo native trees with a trunk diameter at breast height (DBH) in excess of four {4)
inches shall be removed or damaged without being properly idenlified and anumerated.
Compensation for riparian community losses will encompass the geal of “ne net loss” of
riparian habitat acres or valuss. Impacts on riparian communities will be compensated for at a
minimum ratio of 1:1 {acreage value). A revegetation pian will be prepanad by a guadified
rastoration scologist and submitted to the Department for review and approval. The
revegatation plan will spacify the planting stock appropriate for the raglon and amploy tha most
succassful techniques avaiable at the fime of planting. Success criterda will be astabkshed as
part of the plan. Plantings wil be monitered for 5 years to ansure they have established
successfulty. The riparian community mitigation will be consldared successful when sapling
frees are astablished, no longer require active management, and are amanged In groups that,
when maiure, rapllnuh the area, natural structure, and apecies compasition of simiar dparkan
habitat in the region. The planting plan shall be submitied to the Dapartment for review and
approval within 180 days of the removai of the existing Feather River Levee within Sagmant 2.
The Department will have A0 calendar daye 1o approve the planting plan. If the Dapariment
does not reply within 30 days, the planting plan shall be implamented as submitted. To the
extant that replacement of the riparian community cannct be accomplished on site, TRLLA may
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combine on-site mitigaticn with the scquisition of mitigation credits at an approvad mitigation
bank or may participate in some other Department approved compensation plan. The riparian
cammunity compensation plan and manltoting reports shall be submitted to the Departent as
instructed in item numbar 2 above.

Pracautions o minimize turbidity/s#tation shall he taken Into aceount during project planning
and implementation. This may raquire the placameant of silt fencing, coir logs, colr rolls, straw
bale dikes, or other siltation barriers so that silt andfor othar deletericus matariale are not
allowed to pasa to downstream reaches. Passage of sedimant bayond the sediment barmien(s}
is prohibkad. If any sadiment bamier fails to retain sedimant, comactive measures shall be
taken. The sadiment bamien(s) shall ba maintained in good operating cendition throughout the
construction pericd and the following rainy season. Malntenance incudes, but is not limited
to, removal of accumulated silt andfor replacement of damaged silt fencing, coir iogs, cor rolls,
andfor straw bale dikes. TRLIA is responsible for the removal of non-blodeqradable silt
hamars (such as plastic sit fencing) after the disturbed areas have bean stabiized with
arogion cantrol vegetation {usually after tha firs! growing geason). Upon Department
datermination that turbidity/siltation levels resuiting fram project related activities cormtitute a
threat fo aquatic kfe, activities associated with the turbidity/sitation shall be haltsd until
affective Depariment approved control devices are installed or abatement proceduras arg
nitiatad.

Raw cement/concrete or washings thereof, asphall, paint ar other coating material, cil or other
petrolaum products, or any other substances which could be hazardous t aquatic (ife,
reautting from project related activiies, shall be prevented from contaminating the soil andfor
entaring the walers of the state. Any of these materials, placed within or whare they may anter
a straam or lake by TRLIA or any party working under coniract or with tha permissicn of
TRLIA, shall ba remcved mmediatety. The Department shall be nafified immediately by
TRLIA of any spilis and shall ke consulted reganding dean-up proceduras.

During censfruction, the contracinr ahall net dump any litter or construction debris within the
streamn zone. Al construction debrfa and sasociated matenials shall be mmoved from the work
sife upon complaticn of this project.

Al exposadidisturbed areas and accass pointe within the atream zene keft barren of vegetation
as a result of the construction activities shall ba restored using locally native grass seeds,
locally native grass plugs andfor a mix of quick growing sterile non-native grass with kocally
native grass seads. Seeded areas shall be covered with broadcast straw andfor jute netted
(monofiament srosicn blankets are not authorized).

This agreamernt is not valid and work may not begin until the agreemaent is gigned by a
mpresentative of the Department of Fish & Game. Stream alteration work authorzad by this
agresment expires on Decamber 31, 2012, This agreement shal remain In effect for that time
nacassary to satesfy all required mitigation and monitoring measures.

Raquests for Extansions (agreemant renewal), Minor Amendments, and Major Amendments
must ba submitsad fn wilting prior to expiration of the agrssment or commencament of work on
modified project plans. Extensions and Amandmants are issued at the discration of the
Dapartment. Please sea the current fes schedule to determing the appropriate fee.
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The Department may taka enforcement acticn and reserves the right to suspand and/or
revoke this egregmant if the Department datermines that the circumstances warrant. Tha
circumstancas that could require thess Department actions indude, but are not limitad to, the
following: A) Fallure to comply with the termafconditions of this agreement. 8) The
infonmation providad by TRLIA in support of the agreemant/notification is determined by the
Department to be mcomplete, or inaccurata. C) When new information related 10 adverse
effects on the stream zone and fish and widlife resources bacomes avaitable to the
Deparirmant repressntative{s) that was not known when preparing the arigiral termadconditions
of this agreement. D) The project as describad in the notification, agreement, or amandmeant
has changed, or conditions affecting fish and wildiifa rezources change, reaulting i Incraasad
adverse effects on thes= resources.

If, in the opinicn of the Deparment, conditions arise or change in such a mannar a3 o be
consikdenad delsteriows i aquatic ke, cperafions in tha siream zone or affacting the stream
zone shall cease until cormactive measures are taken,

It & undersioed that the Dapariment enters Inte this agresment for purposes of establishing
protective features for fish and wikilife. in the event that a project is implemented. The
decizion to proceed with the projact is the sole respensibility of TRLIA, and is not requirad by
this sgreement. It is agresd that all liability andfor incurred costs related to or arlsing out of
TRLIA' praject and the fieh and wildlife protective conditiona of this agreemeant, remain the
soka respansibilky of TRLIA. TRLIA agress to hold hammieas and defend the State of
Laftomla and the Departrment of Fish and Game against any related caim mada by any party
or parties for personal injury or other damage.
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SIGNATURE PAGE

TRLIA, as designated by the signature on this agreement, shall ba responsible for the sx=cution of all
slements of this agreament A copy of this agreement must be provided to contractor(s) and
subtontracton(s) and must be in their posgession at the work site.

Failure to comply with the pravisions of this agreement and with ather pertinent Coda Sections, including
but not imited to Fish and Game Code Sections 5850, 5852 and 5848, may result in prosecution.

Nothing in thie agreement authorzes TRLIA o trespass on any land or properly, nor does it relieve
TRLIA of responsibifity for compllance with applicable federal, state, or local laws or ardinances.

This agreament is not valid and work may not begin until the agreement
i signad by a reprasentative of the Department of Fish & Game.

Reprecertatve d"”/ /f{ M

Please print and aign nama

Date _ December 20, 2007

Cantractor: Date
Tithe:
Company.

Department T
Represeniativa: \ % I@uﬁﬂ-"’ Date .-’/ 1/ o8
[ﬁ‘ andra Morey, Refftonal Manager f7
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APPLICANT INFORMATION

APPLICANT

Three Rivers Levee Improvement Authority
1114 Yuba Street, Suite 218
Marysville, California 95901

The Three Rivers Levee Improvement Authority (TRLIA) is a joint powers authority with the mission of
advancing the flood safety of southwestern Yuba County, California. TRLIA’s member agencies include
Reclamation District (RD) 784 and the County of Yuba (County).

APPLICANT'S REPRESENTATIVES

PRINCIPAL OFFICER

Paul Brunner
Executive Director, TRLIA
(530) 749-5679

CONSULTANT

Anne King
Senior Wildlife Biologist, EDAW
(916) 414-5800

Sean Bechta
Project Manager, EDAW
(916) 414-5800

PROJECT LOCATION

The Feather River Levee Repair Project (FRLRP) area is located in the southern portion of Yuba County,
generally bounded by Feather River Boulevard to the east, the Bear River to the south, the Feather River to the
west, and the Yuba River to the north (Exhibit 1). For study, design, and construction purposes, the project area is
divided into the three project segments depicted in Exhibit 2. Segment 2 (the subject of this application) is located
in Township 14 North, Range 3 East, on the Nicolaus 7.5-minute U.S. Geological Survey topographic map.

PROJECT DESCRIPTION

BACKGROUND AND PURPOSE, NEED, AND OBJECTIVES

Studies by the California Department of Water Resources (DWR), the U.S. Army Corps of Engineers (USACE),
RD 784, and TRLIA have found that several reaches of the levee system protecting the RD 784 area do not satisfy
geotechnical criteria for seepage at the water surface elevation for the 100-year flood event. To correct the
deficiencies identified along levee segments on the east bank of the Feather River and a small segment of the
south bank of the Yuba River, TRLIA is undertaking the FRLRP. The FRLRP represents a portion of the Phase
IV TRLIA program to repair and improve the Feather River and Yuba River levees within RD 784. Improvements
to be conducted in each of the project segments are summarized briefly below. The improvements to Segments 1

Feather River Levee Repair Project, Segment 2 EDAW
Three Rivers Levee Improvement Authority 1 2081 Permit Application
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and 3 have been undertaken in a separate design and construction effort from the setback levee design and
construction in Segment 2.

» Segment 1—The existing Feather River left bank levee from Project Levee Mile (PLM) 13.3 to PLM 17.2
(from approximately Pump Station No. 2 to Star Bend). Improvements to this levee segment consist of
repairing and strengthening the existing levee in place to correct seepage and/or stability deficiencies.

» Segment 2—The existing Feather River left bank levee from approximately PLM 17.2 to PLM 23.4 (from
Star Bend to immediately south of Shanghai Bend [west of the Yuba County Airport]). TRLIA’s planned
improvement in this project segment is a setback levee. After the setback levee is constructed, the existing
levee will be removed in various locations to allow floodwaters to enter the setback area. The existing Pump
Station No. 3 will be relocated to the land side of the setback levee.

» Segment 3—The existing Feather River left bank levee from PLM 23.4 to PLM 26.1, and the Yuba River left
bank levee from PLM 0.0 to PLM 0.3 (west of the Yuba County Airport to the Western Pacific Railroad
crossing just west of the State Route [SR] 70 bridge). Improvements to this levee segment consist of repairing
and strengthening the existing levee in place to correct seepage and/or stability deficiencies, as in Segment 1.

The proposed action would be limited to project activities in FRLRP Segment 2, including construction of the
setback levee, establishment of soil borrow areas, relocation of Pump Station No. 3, removal and relocation of
additional facilities and structures within the levee setback area, grading to facilitate drainage of the levee setback
area after flood events, and degradation of the existing Feather River east levee within Segment 2. A more
detailed description of these specific components is provided below.

SETBACK LEVEE ALIGNMENT

The proposed alignment for the setback levee in FRLRP Segment 2 is shown in Exhibit 3. This alignment was
selected to achieve substantial reductions in river flood stage elevations while maintaining a Feather River
floodway width that is consistent with upstream and downstream reaches of the river. A second consideration was
to take advantage of the existing configuration of the levee system to identify constructible locations where the
setback levee could be connected to the existing levee. This alignment has been refined based on topographic,
geologic, and socioeconomic considerations. The location of the setback levee was aligned as much as possible
along a topographically elevated area formed by older, more consolidated soils that are less susceptible to
underseepage and therefore more suitable for a levee foundation. Consideration was also given to reducing
impacts on occupied residential units.

The setback levee will be 5.7 miles long and replaces 6.2 miles of existing levee. The new levee segment will
generally be set back approximately 0.5 mile to the east of the existing Feather River levee, except near the
northern and southern ends, where it will join the existing levee. The area between the existing levee and the
setback levee alignment (the levee setback area) and the footprint of the setback levee will include approximately
1,600 acres.

SETBACK LEVEE AND MAINTENANCE CORRIDOR DIMENSIONS

It is anticipated that the design crown elevation of the setback levee will be the same as the crown elevation of the
existing levee at each given latitude along the alignment. A review of the available topographic data for the
project vicinity developed as part of the Sacramento and San Joaquin River Basins Comprehensive Study
indicates that the height of the setback levee will generally range from about 20 to 30 feet above the existing
ground surface. The most common levee height above the adjacent land will be about 25 feet.

The existing levee has been reconstructed by the USACE to provide a minimum of 3 feet of freeboard above the
1957 design profile. Because the levee setback will lower most flow profiles by widening the flow channel,
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it follows that the setback levee, if constructed to the crown elevations described above, will have freeboard of at
least 3 feet above the 1957 design profile.

Other anticipated dimensions of the setback levee are:

crown width of 20 feet,

footprint width of approximately 170 feet depending on levee height,
waterside and landside slope of 3:1 (H:V), and

12-foot-wide patrol road on levee crown.

vy vy vy

On each side of the setback levee, stability berms integral to the levee embankment will be provided in portions of
the southern alignment where the foundation of the levee contains soft clay and silt deposits. In all other sections
of the alignment, a 50-foot access corridor will be provided to support levee maintenance and inspection and
flood fighting activities. Adjacent to the landside access corridor, a drainage ditch will be constructed to intercept
and transport stormwater flows moving toward the levee. The drainage ditch will be sized to meet flow demands.
An approximately 65-foot-wide utility corridor will be provided east of the landside access corridor to
accommodate the drainage ditch, a 15-foot-wide maintenance road, and other required utilities. Based on these
parameters, the levee right-of-way in these portions of the alignment will be up to approximately 335 feet wide.

PROJECT CONSTRUCTION ELEMENTS

Flood control improvements in Segment 2 of the FRLRP area will be completed in two stages to accommodate
schedule challenges related to beginning construction of the setback levee to replace the extremely deficient
segment of existing levee, while undergoing the process for USACE and the State of California Reclamation
Board (The Reclamation Board) approval to degrade the existing levee. If these processes were to take place at
the same time (i.e., if TRLIA were to wait to construct the setback levee until approval to degrade the existing
levee is obtained), it would delay the construction of the setback levee, which is recommended to be started as
soon as possible because of the deficiencies in the existing levee. Stage 1 of the FRLRP Segment 2 activities
includes construction of the setback levee and associated stability berms, construction of the new Pump Station
No. 3 and associated facilities, removal and relocation of existing utilities and structures within the setback area,
and excavation of borrow material. Stage 2 of the project includes degradation of all or portions of the existing
Feather River east levee within Segment 2; removal of the old Pump Station No. 3; filling of Plumas Lake Canal
on the water side from the setback levee to where the canal opens into the pond-like feature, and on the land side
from the setback levee to the new Pump Station No. 3; and recontouring of portions of the levee setback area and
an existing drainage to facilitate drainage of water from the levee setback area after flood events. Specific Stage 1
and Stage 2 activities are described in greater detail below.

STAGE 1

BORROW MATERIAL ACQUISITION

Borrow material will be obtained locally from borrow areas developed inside and outside the levee setback area. It
is currently estimated that a total of approximately 3.4 million cubic yards (cy) of compacted borrow material will
be required to construct the setback levee. A detailed investigation of borrow areas suitable for levee embankment
materials is currently underway. The location and limits of borrow areas will be determined and refined as a result
of this effort.

Obijectives for use of local borrow areas include: 1) reducing the impact on land resources; 2) shortening borrow
haul distances to reduce impacts on air quality and traffic; and 3) promoting the use of large off-road earthmoving
equipment such as scrapers rather than trucks to reduce construction costs.
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Two general objectives are important in the selection of borrow areas:

» Haul distances to the setback levee alignment should be minimized and a continuous or nearly continuous
borrow source provided. Minimizing haul distances is important to minimize project construction costs, air
emissions, and traffic impacts.

» Potential for seepage impacts at the foundation of the setback levee should be reduced by maintaining a
distance of 400 feet or greater from the edge of the borrow area to the toe of the proposed levee unless there is
an incised drainage channel between the setback levee alignment and the borrow area. If such an incised
drainage exists, borrow excavation closer to the levee may be allowed, based on an evaluation of local site
conditions. Borrow areas may also be developed closer than 400 feet from the toe of the setback levee if the
borrow pit is to be subsequently backfilled.

It is anticipated that borrow will be extracted from wide, shallow (5-10 feet deep) excavations, rather than deep
trenches. At the conclusion of the work, the borrow areas will be graded to blend with the topography, leaving
slopes flat enough to reduce erosion and promote conditions conducive to vegetative growth (slopes 3:1 [H:V] or
flatter), or filled with material from removal of existing levees (during stage 2). If not filled, the bottom of the
borrow areas will be regraded to drain away from the levee and toward the river or toward existing drainageways
to ensure fish movement out of the levee setback area into the main channel of the Feather River when flood
flows recede following inundating flood events. The borrow areas will be revegetated to conform to the
surrounding landscape. Some stockpiled topsoil, and other excess earth materials (organic soils, roots, and grass)
from borrow areas and the setback levee foundation could be spread over borrow sites after excavation has been
completed.

Aggregate base needed to surface the patrol road on the levee crown and similar materials will be obtained from
commercial sand and gravel operations in the Marysville-Yuba City area and will be hauled to the setback levee
alignment by truck.

SETBACK LEVEE FOUNDATION PREPARATION

Preparation of the foundation of the setback levee will involve a sequence of several activities. The setback levee
footprint will be cleared and grubbed of all trees, brush, loose stone, abandoned structures, existing utilities,
buried pipelines, and other deleterious materials that may exist within 10 feet of the levee toes. After clearing and
grubbing, the setback levee foundation will be stripped to remove low-growing vegetation and topsoil to a depth
of at least 6 inches, although local areas with extensive tree roots or deep organic soils could require excavation to
a depth of 3 feet or greater. Overall, the depth of stripping is expected to average 1-3 feet. The topsoil will be
placed in a designated “unsuitable material” spoil area or used for borrow area reclamation. After stripping, an
inspection trench will be excavated. The trench then will be backfilled and compacted.

Before placement of the embankment fill, the foundation surface will be proof-rolled, and any remaining soft
materials will be removed and replaced with compacted fill, treated with lime stabilization, or strengthened with
geogrid mesh. Before the first lift of fill is placed, the foundation surface will be scarified to a depth of about

4 inches and moisture conditioned to help create a good bond between the foundation and the embankment fill.

SEEPAGE CONTROL/SLURRY CUTOFF WALL CONSTRUCTION

Based on the performance history of the existing levees and the results of investigations along the proposed
setback levee alignment, it is anticipated that seepage control measures will be required along significant portions
of the setback levee. Susceptibility of the setback levee embankment and foundation soils to seepage and internal
erosion is the primary concern related to levee integrity and stability.
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Construction of a slurry cutoff wall is proposed along those portions of the setback levee where widespread strata
of permeable sands and gravels exist in the foundation. The purpose of the slurry cutoff wall is to dissipate the
hydraulic gradient in the levee foundation and reduce seepage quantities. To achieve maximum effectiveness, the
slurry cutoff wall must extend completely through the permeable strata and terminate some distance into an
underlying, reasonably continuous layer with lower permeability.

Construction of the slurry cutoff wall to the depths required along the proposed setback levee alignment will be
accomplished with large modified backhoes. This equipment and the associated sequence of excavation, backfill
preparation, and placement of backfill back into the slurry cutoff wall trench will require an approximately
80-foot-wide work platform. The slurry cutoff wall is expected to be as much as 80 feet deep. Therefore, for each
section of the setback levee where a slurry cutoff wall is needed, the wall will be installed before the levee
embankment is constructed. In addition, the work platform will need to be at least 4-5 feet above the highest
groundwater level to provide a stable base for the excavation equipment.

SETBACK LEVEE EMBANKMENT CONSTRUCTION

Construction of the setback levee embankment will begin as soon as sufficient lengths of levee foundation are
complete and weather conditions allow. The embankment will be constructed as an engineered fill, with the fill
placed in horizontal lifts. Each lift will be moisture conditioned and compacted to the specified density using a
suitable compactor, such as a sheepsfoot, tamping-foot, or rubber-tired roller. Landside stability berms integral to
the levee embankment will be constructed in portions of the southern alignment where the foundation of the levee
contains soft clay and silt deposits. This will require fill of a small portion Plumas Lake Canal.

Pump STATION NO. 3 RELOCATION

The current location of Pump Station No. 3 experiences excessive seepage and boils during high-water events.

In addition, after the setback levee is complete, the existing Pump Station No. 3 will be in the setback area and
exposed to flooding after the existing levee is degraded. Therefore, as part of the setback levee project, a
new/replacement Pump Station No. 3 will be constructed on the land side of the setback levee in Stage 1 and the
existing pump station will be removed in Stage 2. The new pump station will be located where the setback levee
is adjacent to Plumas Lake Canal. The new Pump Station No. 3 will be a reinforced-concrete structure similar to
the recently constructed Pump Station No. 2 and Pump Station No. 6 in RD 784. The specific capacity of the new
Pump Station No. 3 will be determined during detailed project design.

UTILITY RELOCATION AND STRUCTURE REMOVAL

Implementation of the setback levee project would necessitate the removal of all structures (houses, trailers,
sheds, barns, other agricultural outbuildings) from the levee setback area, which would be subject to periodic
flooding following removal of the existing levee. Approximately 20 structures in the levee setback area will be
displaced by the project. Displaced structures include six residential dwelling units, and remaining structures
include associated agricultural use buildings and dilapidated barns. Some utilities and other facilities located in
the levee setback area will need to be relocated or reinforced with implementation of the levee setback.

As discussed previously, RD 784 Pump Station No. 3 will be relocated to the land side of the proposed setback
levee. A PG&E 115-kilovolt (kV) transmission line called the Bogue Loop crosses the levee setback area on four
towers. The foundations for these steel structures will likely require reinforcement or replacement to maintain
their integrity during periods of flood water inundation. Other steel towers along the same transmission line are
located on the water side of the existing Feather River levee and are supported by elevated steel pile foundations.

Other existing facilities that may need to be abandoned, reinforced, or relocated include roads, power distribution
lines, irrigation pipelines, drainage ditches, wells, fill stations, and communications lines. Several private

irrigation lines will be cut off by the construction of the setback levee, separating some lands on both sides of the
setback levee that require irrigation from current water sources. During detailed design, and in coordination with
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landowners, appropriate water sources and irrigation infrastructure will be determined for lands where irrigation
lines were cut off and that will continue to require irrigation water after project construction. The wells within the
setback area will be retained for use in environmental enhancement activities over the next several years, to
support continuing agricultural activities, or will be destroyed in accordance with California’s water well
regulations. Wells and fill stations in the levee setback area to be abandoned will be removed and filled, and new
wells will be dug and fill stations built outside the levee setback area to replace the abandoned facilities, as
appropriate. Wells and fill stations to be retained in the levee setback area will be retrofitted to accommodate
periodic flooding. New power lines and power poles may be required for any new wells and fill stations.

STAGE 2
FiLL oF CANAL SEGMENTS ADJACENT TO SETBACK LEVEE

Construction of the new setback in Stage 1 will divide the Plumas Lake Canal, with portions of the canal
remaining intact on either side of the setback levee. To minimize potential for underseepage that could result from
having an excavated feature too close to the levee, approximately 800 feet of the canal on the west (water) side of
the setback levee will be completely filled (from the west side of the setback levee alignment to where the canal
opens into Plumas Lake). Approximately 2,200 feet of canal on the east (land) side of the setback levee will be
filled between the new Pump Station No. 3 and the setback levee alignment. An approximately 2-foot-deep ditch
will remain along the canal alignment to drain surface runoff from landside areas at the southern end of the
setback levee to the new Pump Station No. 3.

REMOVAL OF THE EXISTING LEVEE

There are no plans to use material in the existing Feather River left bank levee in Segment 2 as borrow material
for the new setback levee. It is expected that for some period of time, the existing levee and the new setback levee
will be in place concurrently (see “Project Schedule” below). During this period, the setback levee will function
as a “backup” levee, providing a second line of levee protection if the existing levee in Segment 2 were to breach
during a flood event.

All or portions of the existing levee in Segment 2 will be removed to achieve the maximum hydraulic benefits of
the levee setback by allowing water to flow into and out of the levee setback area during high river stages.

Where the existing levee will be excavated to allow flood waters to pass into and out of the levee setback area, the
existing embankment will be excavated to the level of the adjoining ground surface. Specific sections to be
retained will be determined in final project design and will be based on factors that include possible mitigation
value for project impacts on sensitive species. Sections of the existing levee that are left in place will not be
maintained.

REMOVAL OF PUMP STATION NO. 3 AND FACILITATION OF SETBACK AREA DRAINAGE

The existing Pump Station No. 3 will be removed and the adjacent area currently occupied by the existing Feather
River levee and maintenance zone will be excavated to facilitate drainage and allow flood waters to recede from
the setback area in a manner that minimizes fish stranding. The existing channel that currently conveys discharges
from Pump Station No. 3 will likely need to be enlarged and deepened to accommodate flood flows leaving the
setback area and to minimize the potential for fish stranding as flood waters recede. Whether this drainage
location or another is used, the channel will be located and constructed in a manner that minimizes vegetation
disturbance, fish stranding, and other environmental impacts. A site-specific drainage plan for the entire setback
area will be developed in final design.

The swale will also act to allow backwater to flow into the setback area from the Feather River, increasing the
inundation frequency of the setback area and improving habitat quality. It is estimated that the 40-foot stage will
be inundated in two out of every three years for a period of at least one week between March 15 and May 15.
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Floodplain land at or below this elevation will provide a broad suite of valuable ecosystem functions, including
provision of nutrients and seasonal habitat for aquatic species.

HABITAT RESTORATION AND MANAGEMENT OF THE LEVEE SETBACK AREA

At this time, it is unclear whether existing agricultural land uses will be maintained in the levee setback area.
TRLIA is discussing the feasibility of continuing agricultural practices throughout the setback area with various
landowners and stakeholders. TRLIA is also discussing the potential for active restoration with landowners,
stakeholders, and various regulatory agencies. It is possible that a portion of the setback levee area will be
restored to riparian habitat via active or passive restoration in the event that agricultural uses are discontinued.

STAGING AREAS, ACCESS ROUTES, AND MATERIAL DISPOSAL

It is anticipated that several staging areas will be developed along the setback levee alignment to allow for
efficient use and distribution of materials and equipment. Staging areas will be located within the construction
corridor and near active construction areas, so they can be relocated as construction progresses. Because the work
area is essentially flat, suitable sites for construction staging are abundant. Final selection of staging areas will be
based on contractor preference and environmental and land use constraints.

Personnel, equipment, and imported materials will reach the project site via SR 70 and Feather River Boulevard.

At the project site, the primary construction corridor will include the setback levee alignment, soil borrow areas,

and roads used for access to the work areas, including Feather River Boulevard. Access roads will consist mainly
of the existing east-west lateral roads between SR 70, Feather River Boulevard, and the levee setback area.

Excess earth materials (organic soils, roots, and grass from borrow areas and the setback levee foundation;
excavated material that does not meet levee embankment criteria) will be used in the reclamation of borrow areas
or will be placed in a surplus material berm at the waterside toe of the setback levee. In addition, excess material
could be used in the contouring of the setback area to facilitate drainage to the Feather River and prevent fish
stranding. Cleared vegetation (i.e., trees, brush) will be hauled off-site. Debris from structure demolition, power
poles, piping, and other materials requiring disposal will be hauled off-site to a suitable landfill.

PROJECT SCHEDULE

A period of up to approximately 22 months is planned for construction of the setback levee project, with
contractor mobilization beginning in late September 2007, the setback levee embankment (Stage 1) completed in
December 2008, the existing levee breached (Stage 2) in spring/summer 2009, and final clean-up and contractor
demobilization in fall 2009. Schedule highlights are as follows:

» Mobilization: Mobilization will include setting up construction offices and transporting heavy earthmoving
equipment to the site. These activities will take approximately one month.

» Levee Foundation Preparation: This activity will begin soon after mobilization. Construction will take
approximately eight to nine months depending on the amount of equipment working simultaneously, weather
conditions, and permit requirements.

» Slurry Cutoff Wall Construction: Installation of slurry cutoff walls along the setback levee alignment will
occur simultaneously with levee foundation preparation.

» Levee Embankment Construction (including stability berms): Because the setback levee alignment is
nearly 6 miles long, levee embankment construction could begin in some areas while foundation preparation
is underway along other portions of the alignment. Levee embankment construction is anticipated to take
approximately eight months.
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Borrow Material Excavation: Excavation of borrow materials for use in the construction of the setback
levee embankment could begin simultaneously with levee foundation preparation or slurry wall construction
and would occur for the duration of levee embankment construction.

Tie-ins to Existing Levees: Elements of tying in the setback levee to the existing levees will take place
during levee foundation preparation, levee embankment construction, and potentially during slurry cutoff wall
construction.

Pump Station No. 3 Construction: Pump Station No. 3 will be constructed concurrent with levee
embankment construction. Procurement of long-lead items (e.g., pumps, motors, valves, and generator) could
begin as early as 2007.

Fill of Portions of the Plumas Lake Canal: The portion of Plumas Lake Canal within the levee embankment
footprint will be filled during levee foundation preparation. The portion of canal downstream of the setback
levee and between the setback levee and Pump Station No. 3 will be filled concurrent with removal of the
existing levee.

Removal of the Existing Levee: The existing Feather River levee in the setback area will not be removed
until the setback levee is complete, and removal activities will occur outside of the identified Feather River
flood season. Levee removal is anticipated to occur in spring/summer 2009.

Decommission of the Existing Pump Station No. 3: Removal of the existing pump station would be done
concurrent with removal of the existing levee.

Facilitation of Setback Area Drainage: Grading of the setback area to facilitate drainage of floodwaters
back to the Feather River and enhancement of the setback area drainage channel would be conducted
concurrent with removal of the existing levee.

Demobilization: Demobilization will include removal of equipment and materials from the project site,
disposal of excess materials at appropriate facilities, and restoration of staging areas and temporary access
roads to pre-project conditions. Demobilization activities will likely occur in various locations as construction
proceeds along the project alignment, but will be completed in fall 2009 after removal of the existing Feather
River levee is complete.

COVERED SPECIES

Coverage for incidental take of the following species is requested:

Common Name Scientific Name Status
Giant garter snake Thamnophis gigas Threatened
Swainson’s hawk Buteo swainsoni Threatened

Central Valley spring-run chinook salmon

(evolutionarily significant unit) Oncorhynchus tshawytscha Threatened

The following sections provide a brief discussion of the status of each species in the region, current habitat
conditions within the project site for each of these species, and potential for each species to occur on the project
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GIANT GARTER SNAKE

The California Natural Diversity Database (CNDDB) documents seven giant garter snake locality records within
10 miles of the project site; only one of these is within 5 miles. The nearest record (CNDDB Occurrence Record
108) represents an undisclosed number of individuals northeast of Rio Oso, east of Highway 70, and south of the
Bear River, that were sighted prior to, but not during, a 1986-1987 study by George Hansen. No giant garter
snakes have been officially documented in the project vicinity north of the Bear River, although there was a
reported sighting at the Olivehurst detention basin site (less than 5 miles east of the project site) in 1998
(Sycamore Environmental 1998).

Despite the near lack of giant garter snake records in the project vicinity, portions of Plumas Lake Canal and
associated drainage ditches on the project site are potentially suitable for giant garter snake and are hydrologically
connected to other areas capable of supporting the species. Exhibit 4 depicts Plumas Lake Canal and associated
drainage ditches within the project area, and upland habitats within 200 feet. All of these areas were examined
during an assessment of habitat suitability conducted by EDAW biologist Anne King on May 18, 2007. Based on
this evaluation, many of the upland areas were determined to be unsuitable for the species because they are
actively farmed orchards or riparian woodland dominated by tall woody shrubs and trees that completely shade
the understory. In addition, some of the aquatic habitats were determined to be unsuitable because they are located
in the upper reaches of the drainage system and do not retain water during the garter snake active season (they
were dry at the time of the EDAW survey). Exhibits 5a and 5b depict the approximately 17 acres of aquatic
habitat and 11 acres of upland habitat the habitats that were determined to be suitable for giant garter snake, based
on the field evaluation. In general, all open water habitat is considered potentially suitable for giant garter snake,
even if it is completely shaded by overhead riparian woodland vegetation, because snakes could utilize these
ditches to travel between areas of more suitable habitat. However, ditches in the northern portion of Exhibit 4,
including the ditch south of and parallel to Anderson Avenue and ditches north of Anderson Avenue, are
unsuitable due to lack of water during the snake’s active season. Suitable upland vegetation includes all areas
mapped as ruderal or riparian scrub that are adjacent to suitable aquatic habitat. One exception to this is the
ruderal habitat mapped west of Messick Lake. This is an active borrow/disposal site that is regularly disked and
maintained for borrow extraction purposes. Therefore, uplands on this property are not suitable for giant garter
snake. Representative photographs of aquatic and adjacent upland habitats on the project site are provided as an
appendix, and photo locations are shown on Exhibits 4, 5a, and 5b.

SWAINSON'S HAWK

Riparian habitat along the Feather River, Plumas Lake Canal, and associated drainages supports many suitable
Swainson’s hawk nest trees. Isolated trees associated with scattered residences in the project vicinity also provide
suitable nest sites. A number of active nests within and adjacent to Segment 2 are documented in the CNDDB
(2006) and have been observed by EDAW biologists during surveys conducted in 2006 and 2007. These nest
locations are depicted in Exhibit 6.

Suitable foraging habitat within and in the vicinity of Segment 2 is limited by the predominance of development
and agricultural crops of low foraging quality, primarily orchards. Swainson’s hawks feed primarily on small
rodents, usually in large fields that support low vegetative cover (to provide access to the ground) and provide the
highest densities of prey. These habitats include fields of hay and grain crops, certain row crops, and lightly
grazed pasturelands. Fields lacking adequate prey populations (e.g., flooded rice fields) or those that are
inaccessible to foraging birds (e.g., vineyards, orchards, and tall dense row crops) are rarely used (Estep 2003).
The project site is dominated by orchards and rural residential and agricultural development. Suitable Swainson’s
hawk foraging habitat on the project site is limited to ruderal vegetation on levee slopes and in adjacent
maintenance zones and two areas of fallow agricultural fields that total just over 25 acres.
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CENTRAL VALLEY SPRING-RUN CHINOOK SALMON

The portion of the Feather River within Segment 2 provides migration (adult upstream and juvenile downstream)
and juvenile rearing habitat for salmon considered part of the Central Valley spring-run chinook salmon
Evolutionarily Significant Unit (ESU). The Feather River Fish Hatchery sustains the spring-run population on the
Feather River, but the genetic integrity of that run is questionable (DWR 1997). Adult spring-run chinook salmon
that return to the Feather River Fish Hatchery have been counted each year since 1963, and their numbers have
ranged from 146 in 1967 to 8,662 in 2003 (DFG 2004). The majority of spawning by in-river spring-run chinook
salmon is concentrated in the uppermost 3 miles of accessible habitat in the Feather River below the Feather River
Fish Hatchery (DWR 2001). The Yuba River is just upstream of the project site and supports one of the last large
remaining runs of wild stock chinook salmon, including spring-run. These Yuba River fish must pass through the
project action area on their spawning and downstream migrations.

POTENTIAL FOR TAKE

GIANT GARTER SNAKE

Adverse effects to suitable giant garter snake habitat that will occur during Stage 1 construction are limited to
direct impacts resulting from construction of the setback levee where it crosses Plumas Lake Canal and
construction of the new Pump Station No. 3. These areas are depicted in Exhibit 7. Construction of the setback
levee and stability berms and establishment of the adjacent maintenance corridor will result in permanent loss of
0.38 acre of suitable aquatic habitat for giant garter snake provided by Plumas Lake Canal and 1.70 acres of
suitable adjacent upland. Relocation of Pump Station No. 3 will result in temporary effects to 0.11 acre of aquatic
habitat and permanent loss of 0.09 acre of upland habitat. The temporary effects to aquatic habitat would result
from dewatering a segment of the existing canal during pump station construction; this habitat would be restored
to pre-project conditions when construction is complete. During Stage 1, a total of 2.17 acres of giant garter snake
habitat (0.38 aquatic and 1.79 upland) will be permanently lost, and an additional 0.11 acre of aquatic habitat will
be temporarily affected.

The majority of adverse effects to giant garter snake habitat resulting from implementation of the proposed project
are associated with Stage 2. These effects include direct loss of 0.35 acre of aquatic habitat resulting from fill of
portions of Plumas Lake Canal adjacent to the setback levee. However, the primary potential impact to garter
snake habitat will occur when the existing Feather River levee is degraded and the remaining areas of suitable
habitat within the setback area are exposed to flooding. A total of 15.87 acres of potentially suitable aquatic
habitat and 10.45 acres of suitable upland habitat will be indirectly lost as a result of this action. Therefore, a total
of 26.67 acres of potentially suitable giant garter snake habitat (16.22 aquatic and 10.45 upland) will be
considered permanently affected during Stage 2.

Although nearly 16 acres of aquatic habitat are present within the levee setback area and will be lost as a result of
project implementation, the amount of suitable upland to support snakes during their inactive season is very
limited, as indicated above. In addition, the aquatic habitat is located at a downstream dead-end beyond which
there is no additional habitat. Therefore, if the project site is utilized by giant garter snakes, such use is likely to
be limited to individuals that wander from upstream areas with suitable aquatic habitat and adjacent uplands more
capable of supporting a permanent population. As a result, loss of this habitat on the project site is unlikely to
result in take of the species or have a substantial adverse effect on local giant garter snake populations.

The greatest potential for take of giant garter snake is direct mortality or injury of individuals during construction
activities. Snakes could be harmed by in-water activities and fill of aquatic habitat, as well as construction in
adjacent uplands into which they could wander during daily movements and occur for longer periods if suitable
burrows are present.
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SWAINSON'S HAWK

Construction activities in Segment 2 could result in disturbance of nesting Swainson’s hawks if an active nest is
located close enough to the activities. Depending on the timing and severity of disturbance, abandonment of a nest
with eggs or young could occur, resulting in take of the species. Based on known nest locations in previous years
(Exhibit 5), Stage 1 construction activities are unlikely to result in nest disturbance or loss, because no nests have
been documented or are anticipated to be present in the immediate vicinity of the setback levee footprint. One nest
has been documented within 1,000 feet of the land side of the setback levee. However, it is in an area of relatively
high disturbance levels from ongoing agricultural activities, including a nearby packing facility, and is likely to be
far enough from the project site to avoid take. The greatest potential for take would occur during Stage 2, when
levee degradation and drainage enhancements will be conducted within and adjacent to riparian habitat along the
Feather River. Several of the nest sites along the Feather River are located in close proximity to the existing levee
and could be disturbed by levee degradation, pump station removal, and/or drainage enhancement. No known
Swainson’s hawk nest trees will be removed during project implementation and very few, if any, suitable nest
trees would be removed (along the setback levee footprint and within the drainage enhancement area).

No permanent loss of Swainson’s hawk foraging habitat will result from project implementation. The existing
Feather River levee and adjacent maintenance zones occupy approximately 150 acres over the 6.2-mile length,
much of which could be utilized by foraging Swainson’s hawks. Two areas of currently fallow agricultural field
are present within the setback area, but these total only approximately 25 acres of the nearly 1,500-acre setback
area. Degradation of the existing levee could result in loss of this habitat if the former levee footprint and fallow
fields in the setback area transition to riparian habitat, either through active restoration or natural recruitment.
However, the setback levee and adjacent maintenance zones would occupy approximately 185 acres. Therefore,
potential for loss of foraging habitat would be offset by the creation of habitat similar to what would be lost.

CENTRAL VALLEY SPRING-RUN CHINOOK SALMON

Implementation of Stage 1 and Stage 2 project components associated with the Segment 2 setback levee could
result in take of Central Valley spring-run chinook salmon ESU through several different mechanisms, including
water quality and other habitat degradation and fish stranding. Analysis of whether and to what extent these
mechanisms could result in take is provided below.

WATER QUALITY DEGRADATION

If construction occurs when spring-run chinook salmon are present, construction activities could temporarily
reduce the amount and quality of fish habitat to an extent that results in take. Degrading the existing Feather River
levee and ground disturbance in the setback area will disturb soils in the newly expanded floodplain. Any
resulting erosion or runoff could temporarily increase turbidity and sedimentation downstream of the construction
sites if soils are transported in stormwater runoff. Fish population levels and survival have been linked to levels of
turbidity and siltation in a watershed (Waters 1995). Prolonged exposure to high levels of suspended sediment can
create a loss of visual capability, leading to a reduction in feeding and growth rates; a thickening of the gill
epithelium, potentially causing the loss of respiratory function; clogging and abrasion of gill filaments; and
increases in stress levels, reducing the tolerance of fish to disease and toxicants (Waters 1995).

In addition, high levels of suspended sediments cause movement and redistribution of chinook salmon and can
affect physical habitat. Once suspended sediment is deposited, it can alter habitat, decreasing the water’s physical
carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment loading can also degrade food-
producing habitat immediately downstream of the project site. Sediment loading can interfere with photosynthesis
of aquatic flora and displaces aquatic fauna. Chinook salmon are sight feeders, and turbid waters reduce the
efficiency of these fish in locating and feeding on prey. Some fish, particularly juveniles, can become disoriented,
and leave areas where their main food sources are located, ultimately reducing their growth rates. Increases in
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turbidity and sedimentation commonly result in fish avoiding an area. Fish will not occupy areas that are not
suitable for survival unless they have no other option. Therefore, habitat can become limited in systems where
high turbidity precludes a species from occupying habitat required for specific life stages.

The potential also exists for contaminants such as concrete, fuels, oils, and other petroleum products used in
construction activities to be introduced into the water system directly or through surface runoff. Contaminants
may be toxic to fish or cause altered oxygen diffusion rates and acute and chronic toxicity to aquatic organisms,
thereby reducing growth and survival.

TEMPORARY HABITAT LOSS

Up to 5.5 acres of mixed riparian vegetation, intermittent drainage, and perennial drainage (i.e., Feather River
backwater) will be temporarily affected during enhancement of the drainage channel outlet in Stage 2. Portions of
this vegetation and other habitat elements could provide overhead cover for fish or contribute instream woody
material to the Feather River channel. However, any potential temporary loss of these benefits will be limited by
the relatively small size of the affected area, and the overall result would be an enhancement in the habitat quality.
Therefore, these habitat effects are unlikely to result in take of spring-run chinook salmon.

STRANDING

The greatest potential for take of spring-run chinook salmon would result from inadequate drainage of the levee
setback area. The floodplain to be created by removal of portions of the existing Feather River levee in Stage 2 is
a relatively flat land area that drains to the south and west and currently includes agricultural lands, riparian
vegetation, drainage ditches, ponds, roads, and structures. The presence of these multiple uses indicates that the
area has some variation in topography. After the area is flooded during high-water events, water will drain to the
areas of lowest elevation and pool or flow to the river. This creates a potential situation where fish that enter the
floodplain with the high water could become stranded in remnant pools that do not fully drain back to the river.
Stranded fish, including spring run chinook salmon, could experience high mortality as a result of lethal water
temperatures, poor water quality, predation, or desiccation of these areas; with no means to return to the river,
trapped fish will inevitably die. However, planned earth moving and grading in the setback area to remove areas
that would pond water and enhancement of the channel that connects the current Pump Station No. 3 outfall to the
Feather River to improve drainage of floodwaters from the setback area would greatly minimize and possibly
avoid any potential fish stranding.

IMPACTS OF PROPOSED TAKE

With implementation of the measures described below under “Mitigation,” potential for take of Swainson’s hawk
would be minimal. If take were to inadvertently occur, the level of take would be too small (e.g., no more than
several individuals) to have an overall impact on the local population or on the species as a whole.

Implementation of the project would result in loss or disturbance of nearly 30 acres of aquatic and upland habitat
that is suitable for giant garter snake. Habitat effects alone are unlikely to result in take because the project site is
unlikely to provide important habitat or support a permanent population of the species. Take that could result
from direct mortality or injury during construction would be greatly minimized and likely avoided by
implementation of the measures described below under “Mitigation.” As with Swainson’s hawk, any inadvertent
take would likely be very limited and would not have an overall impact on the local population or on the species
as a whole. In addition, compensatory mitigation that would be implemented would offset the habitat loss and
potential direct take of individuals. Therefore, there would be no overall impact to the species as a result of
project implementation.
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Although implementation of the project could result in take (stranding) of spring-run chinook salmon, it would
likely improve the overall success of this and other native fish species that use the area. Habitat availability would
be increased by expansion of the floodplain and potential resulting take would be minimized by drainage
enhancements. Therefore, potential for take of large enough numbers of fish to have an adverse impact on the
overall status of the species would be avoided. If portions of the new floodplain are passively or actively restored
to natural habitats, there would be a long-term beneficial impact to the status of spring-run Chinook salmon.

POTENTIAL TO JEOPARDIZE CONTINUED EXISTENCE

As discussed above, avoidance and minimization measures would reduce potential for take of giant garter snake,
Swainson’s hawk, and spring-run chinook salmon to minimal levels. Therefore, very few individuals, if any, are
likely to be taken, and take of these individuals would not have an overall effect on the species. Although there is
evidence that these species continue to decline, primarily resulting from expanding threat of habitat conversion,
they also continue to thrive in some areas, and population levels are not low enough that their extinction is
threatened. Therefore, the very small level of potential take associated with issuance of an incidental take permit
for the Segment 2 project would not jeopardize the continued existence of any of the species addressed in this
permit application.

MITIGATION

The measures described below for each species would be implemented to avoid, minimize, and/or fully mitigate
take that could result from implementation of the setback levee project in Segment 2.

GIANT GARTER SNAKE

» A worker awareness training program for construction personnel will be conducted by a qualified biologist
prior to beginning construction activities. The program will provide workers with information on their
responsibilities with regard to the snake, an overview of the life-history of this species, a description of
measures to minimize potential for take of the snake, and an explanation of the possible penalties for not
properly implementing these measures. Written documentation of the training will be submitted to the U.S.
Fish and Wildlife Service (USFWS) and California Department of Fish and Game (DFG) within 30 days of
its completion.

» Construction and other ground-disturbing activities in areas within 200 feet of suitable aquatic habitat will not
occur between October 1 and April 30. Dewatering of suitable aquatic habitat will not occur before April 15,
and dewatered habitat will remain dry for at least 15 days prior to fill or excavation.

» Prior to beginning construction activities, high-visibility fencing will be erected to protect areas of giant garter
snake habitat from encroachment. These areas will be avoided by all construction personnel. The fencing will
be inspected before the start of each work day and maintained by the project proponents until all construction
activities are completed.

»  Within 24 hours before beginning construction activities, areas within 200 feet of suitable aquatic habitat for
giant garter snake will be surveyed by a qualified biologist. The biologist will provide USFWS and DFG
written documentation of the monitoring efforts within 48 hours after the survey is completed. Habitat will be
re-inspected by the monitoring biologist whenever a lapse in construction activity of 2 weeks or greater
occurs. The biologist will be present on-site during initial ground disturbance activities, including clearing
and grubbing/stripping. The biologist will be available throughout the construction period and will conduct
regular monitoring visits to ensure avoidance and minimization measures are being properly implemented.
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» The number of access routes, number and size of staging areas, and the total area of the proposed project
activity will be limited to the minimum necessary. Routes and boundaries will be clearly demarcated.
Movement of heavy equipment to and from the project site will be restricted to established roadways to
minimize habitat disturbance. Project-related vehicles will observe a 20-mile-per-hour speed limit within
construction areas, except on county roads and on state and federal highways.

» During construction operations, stockpiling of construction materials, portable equipment, vehicles, and
supplies will be restricted to the designated construction staging areas. To eliminate an attraction to predators
of the snake, all food-related trash items, such as wrappers, cans, bottles, and food scraps, will be disposed of
in closed containers.

» Unavoidable adverse effects to giant garter snake will be mitigated through creation, enhancement, and/or
preservation of suitable aquatic and adjacent upland habitat for the species. Mitigation will be provided
through purchase of mitigation credits at a USFWS- and DFG-approved giant garter snake mitigation bank
whose service area includes the project site. Currently, the most likely mitigation bank is Gilsizer Slough,
which is owned and managed by Wildlands, Inc. A letter of credit for purchase of giant garter shake habitat
mitigation acres at Gilzier Slough has been drafted and is expected to be signed in Fall 2007. This letter of
credit outlines a payment schedule for purchase of the mitigation acreage.

SWAINSON'S HAWK

» Swainson’s hawk nest surveys shall be conducted by a qualified biologist. Surveys shall be conducted prior to
and during construction to identify active nests in the vicinity of the project site and monitor their progress
throughout the season.

» Impacts to active nests shall be avoided by establishment and maintenance of buffers around the nests.
The appropriate size and shape of the buffers shall be determined by a qualified biologist and may vary,
depending on the nest location, nest stage, and construction activity. No project activity shall commence
within the buffer area until the biologist confirms that the nest is no longer active. Monitoring shall be
conducted to confirm project activity is not resulting in detectable adverse effects to active nests.

Because take of active nests is unlikely to occur with implementation of the above measures, there would be no
loss of known nest tress, and temporary adverse effects to the relatively small amount of marginal-quality
foraging habitat on the project site would not result in take, no compensatory mitigation is considered necessary.

CENTRAL VALLEY SPRING-RUN CHINOOK SALMON ESU

The following design elements and avoidance and minimization measures will be implemented to minimize and
fully mitigate impacts from take of Central Valley spring-run chinook salmon.

FISHERIES CONSERVATION

» All in-channel construction activities (i.e., improvements to the existing Pump Station No. 3 drainage channel
where it connects to the river) shall be conducted during months when sensitive fish species are less likely to
be present or less susceptible to disturbance (i.e., June 15 to September 15).

» Levee degradation shall not take place during the designated flood season (i.e., November 1 to April 15) and
shall not begin until evaluation of upstream conditions (e.g., reservoir storage and snowpack) indicate that
inundation of the levee setback area is unlikely to occur.

» The project shall incorporate features designed to avoid the potential for stranding of fish within the setback
levee area. These include restoring a hydrologic connection from the small pond-like features in the southern
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portion of the setback area to the Feather River (see Exhibit 3). Connectivity to waters that drain to the
Feather River will be ensured for any areas where water could potentially pond and become isolated.

WATER QUALITY CONSERVATION

>

>

To the extent practicable, all work immediately adjacent to the rivers shall be conducted during low flows.

Earth moving in the setback area shall be conducted only when floodwaters from the Feather River are not
present in the excavation area and there is no immediate threat of floodwaters inundating the area.

A Phase | Environmental Site Assessment shall be completed for the levee setback area and appropriate
remediation actions shall be implemented in areas where contamination is found. Levee borrow material shall
be evaluated for potential contaminants in coordination with the Regional Water Quality Control Board
(RWQCB) and any soils contaminated beyond agency standards shall not be used for levee construction.

All local, state, and federal regulations and environmental requirements regarding turbidity-reduction
measures shall be complied with, including the following: obtain and comply with relevant agency permits
(e.g., DFG Streambed Alteration Agreement, RWQCB Clean Water Act Section 401 Certification, Section
404 permit), and developing and implementing a storm water pollution prevention plan that identifies specific
best management practices (BMPs) to avoid and minimize impacts on water quality during construction
activities. These standard erosion control measures shall be designed to reduce the potential for soil erosion
and sedimentation of drainage channels.

At a minimum, the following specific BMPs will be implemented:

»  Conduct all work according to site-specific construction plans that identify areas for clearing, grading,
and revegetation so that ground disturbance is minimized.

* Avoid riparian and wetland vegetation wherever practicable and identify vegetation to be retained for
habitat maintenance (i.e., as identified through preconstruction biological surveys), cover cleared areas
with mulches, install silt fences near riparian areas or waterways to control erosion and trap sediment, and
reseed cleared areas with native vegetation.

» Stabilize disturbed soils of the new levees, existing levee removal areas, and borrow sites before the onset
of the winter rainfall season.

»  Stabilize and protect stockpiles from exposure to erosion and flooding.

The stormwater pollution prevention plan for each stage of construction shall specify appropriate hazardous
materials handling, storage, and spill response practices to reduce the possibility of adverse impacts from use
or accidental spills or releases of contaminants. Specific measures applicable to the project include, but are
not limited to, the following:

» Develop and implement strict on-site handling rules to keep construction and maintenance materials out
of drainages and waterways.

» Conduct all refueling and servicing of equipment with absorbent material or drip pans underneath to
contain spilled fuel. Collect any fluid drained from machinery during servicing in leak-proof containers
and deliver to an appropriate disposal or recycling facility.

» Maintain controlled construction staging, site entrance, concrete washout, and fueling areas at least 100
feet away from waterways or wetlands to minimize accidental spills and runoff of contaminants in
stormwater.
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»  Prevent raw cement; concrete or concrete washings; asphalt, paint, or other coating material; oil or other
petroleum products; or any other substances that could be hazardous to aquatic life from contaminating
the soil or entering watercourses.

»  Maintain spill cleanup equipment in proper working condition. Clean up all spills immediately according
to the spill prevention and response plan, and immediately notify DFG, the National Marine Fisheries
Service (NMFS), and the RWQCB of any spills and cleanup procedures.

» A worker awareness training program shall be conducted for construction crews before the start of
construction activities. The program shall include a brief overview of sensitive fish resources in the project
area, measures to minimize impacts on those resources, and conditions of relevant regulatory permits.

» If any in-water work is to be conducted, a qualified biologist or resource specialist shall be present during
such work to monitor construction activities and ensure compliance with mitigation requirements and terms
and conditions of permits issued by regulatory agencies.

MONITORING

A biological monitor will be provided to conduct relevant giant garter snake and Swainson’s hawk pre-
construction surveys and be present during initiation of construction activities in areas of suitable and/or occupied
habitat. The monitor will also conduct periodic site visits during construction to assess compliance with additional
avoidance and minimization measures, such as water quality BMPs, exclusion fencing, and buffer areas.

An Operations and Maintenance Plan that identifies specific monitoring tasks for the setback area, including
waterways within the floodplain, will be developed as part of the Stage 2 design and will be submitted to NMFS
and DFG as soon as it is available. Monitoring of the setback area drainage channel and adjacent floodplain will
be conducted for 5 years after the drainage channel is enhanced. The length, frequency, and scope of any
additional monitoring will be determined in coordination with DFG and will depend on results from the 5-year
monitoring period, including the extent of floodplain habitat development and its effect on monitoring feasibility.
The following specific monitoring actions will be conducted:

» A baseline visual assessment of the levee setback area shall be conducted by a qualified biologist after the
drainage channel is enhanced, any potential restoration is complete, and levee degradation has occurred, and
before the high-flow season begins November 1. The survey will document features of the setback area,
including physical and biological components of the site, such as vegetation and expected fish passage routes.
Specific stations will be established to conduct photodocumentation of the levee setback area during
subsequent surveys.

» For the first 5 years following completion of construction, visual surveys shall be conducted by a qualified
biologist after up to one event per year that inundates the drainage channel and adjacent floodplain. A survey
shall also be conducted after each of the first three events that inundate the setback area from the upstream
eastern end by overtopping the bank of the Feather River. The purpose of these surveys will be to identify the
extent of any ponded areas that cannot drain to the drainage channel. Photodocumentation will be conducted
from the stations established during the baseline visual survey and from other points, as necessary, to
document the condition of the drainage channel and adjacent floodplain.

» Following each year when monitoring is conducted, a letter report summarizing the overall condition of the
floodplain habitat and any changes that have occurred since the previous report shall be submitted to DFG and
NMFS by August 1. The focus of the report will be an assessment of fish passage and potential for stranding.
The report will recommend remediation measures, if needed, along with a schedule specifying when the
remediation activities will occur. Based on project design and hydraulic and sediment deposition analyses,
potential remediation is anticipated to be restricted to minor activities to remove debris and fish passage
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barriers, such as beaver dams, from the enhanced drainage channel. The ultimate goal is that the setback area
and drainage channel function naturally and as planned with minimal human intervention and maintenance.

FUNDING

Funding for implementation of giant garter snake, Swainson’s hawk, and spring-run chinook salmon avoidance
and minimization measures, giant garter snake compensatory mitigation, and construction and long-term
management of drainage enhancement features to minimize fish stranding potential is anticipated to be provided
via reimbursement from the $7.4 million of 2007 Proposition 13 grant funding that has been assigned to TRLIA.

CERTIFICATION

I certify that the information submitted in this application is complete and accurate to the best of my knowledge
and belief. I understand that any false statement herein may subject me o suspension or revocation of this permit
and to civil and criminal penalties under the laws of the State of California.

oy s T

Paul Brunner, P.E.
Executive Director, TRLIA
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