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Memo

To: Larry Dacus

From: Alberto Pujol

CC: Ray Hart, Dan Wanket, Kevin DiRocco, Jim Nickerson, Brian Johnson
Date: January 30, 2008

Re: Three Rivers Levee Improvement Authority — Feather River Levee Repair
Project — Levee Segment 2 Setback Levee
Responses to Comments on the December 2007 Interim Design Submittal

This document presents the comments received from Arnold Sanchez, Department of Water
Resources, Dams and Canals Section, on December 18, 2007 on the interim design documents
issued in late November and early December 2007 for the subject project, and the design
team’s proposed responses. The interim design documents included the following:

Provided by letter dated November 27, 2007:

e Updated exploration location plans incorporating the locations of all borings and CPTs
drilled for the setback levee project.

e Logs of recently-drilled mud-rotary borings and CPT soundings.

e Updated geologic profile along the setback levee, including generalized and interpreted
distribution of low-permeability and high-permeability sediments as well as the estimated
contact between the Modesto Formation and the Recent Alluvium.

Provided by e-mail dated November 30, 2007:

e Technical Memorandum, Feather River Setback Levee Alignment, Rice-Naumes Reach

Provided by letter dated December 3, 2007:

o Draft setback levee tie-in drawings (Drawings C-90 through C-104).

e Draft engineering calculations (seepage, stability and settlement).

The remainder of this memorandum presents the comments received and the GEI design
team responses.



Department of Water Resources, Division of Engineering, Comments
dated December 18, 2007. Review conducted by Arnold Sanchez, Dams
and Canals Section

This memorandum presents the Division of Engineering, Dams and Canals Section's review and
comments on the package dated December 3, 2007 by GEl, TRLIA's design team, regarding the
justification of the current setback levee alignment, updated geological profiles, technical calculations,
and the updated plans for the proposed tie-ins. The documents included the following:

e Technical Memorandum on Basis for selecting the current Feather River Setback Levee alignment
(21 pages including figures).

Draft Setback Levee North and South Tie-in: Drawing C-90 to C-104 (11x 17, 14 pages).

Draft Stability Analyses Calculations dated November 30, 2007

Draft Seepage Analyses Calculations dated November 30, 2007

Draft Settlement Analyses Calculations dated November 30, 2007 (Volumes I & II).

This memorandum focused on the proposed tie-in to the existing Feather River levee and the
feasibility of the modified setback alignment at four reaches. Other issues reviewed include the
updated technical calculations.

Stability Analyses

1. Due to limited review time, no analyses were performed by DOE to verify results of the levee
stability or underseepage analyses conducted by GEL. Also, input parameters for stability and
seepage analyses were not reviewed since the Geotechnical Data Report was not provided. DOE
recommends that the technical analyses be confirmed as compliant with the following guidance
document and engineering manual:

e Geotechnical Levee Practice Standard Operating Procedure (SOP) Engineering Design
Guidance (EDG)-03 (USACE, 7 July 2004)
e Engineering Manual (EM) 1110-2-1913 -Design and Construction of Levees (USACE, 2000)

Design Team Response: The design of the setback levee has been prepared in accordance
with the SOP EDG-03 and EM 1110-2-1913 (and coordinated with representatives of the
Sacramento District of the Corps of Engineers), as well as other criteria described in Section 4
of the Draft Feather River Setback Levee Design Report dated July 2007. The technical analyses
have also been reviewed by the Corps of Engineers, and their review comments have been
addressed in the design documents. The Draft Geotechnical Data Report was submitted to DWR
in late July 2007.

2. For this memorandum, stability review focused on the results and consistency of the cross sections
and the type of remediation recommended. Table 1, Summary of Stability Berms shows Design
Sections 1 through 3 do not require stability berms, however, Figures E-1 to E-6 (Stations 4+00,
7+00 and 11 +00) of the Attachment E show the analyses were done using stability berms (with
two benches). DOE recommends revisiting the stability analyses with the actual levee cross



section geometry, especially at Station 7+00 where the factor of safety 1s 1.38, slightly above the
USACE criteria of 1.3 for End-of-Construction condition.

Design Team Response: The design of the setback levee incorporates landside and waterside
slopes with a 3 horizontal to 1 vertical (3H:1V) ratio and a 20-foot-wide crown. Slope stability
analyses were completed along the levee alignment to verify that this design will provide adequate
factors of safety. At two reaches of relatively high estimated differential settlement along the
levee (Stations 0+00 to 11+00 and 41+00 to 53+00), the levee design includes a landside berm
with an internal filter drain provided as a crack stopper. This berm, referred to as Type A stability
berm on the project drawings, was modeled as part of the levee geometry for the stability analyses
even though it is not required for stability. The referenced Table 1 only shows the berms required
for levee stability; the note at the foot of the table indicates that Type A berms are not included.
The note will be expanded to define the Stations where Type A berms are provided for clarity.

Seepage Analyses

3. This is the first time DOE received the Draft Seepage Analyses report. Due to limited review time,
no seepage analyses were done to check the calculated results. According to the results on Table 2
and Table 3, the seepage remediation is acceptable and uplift gradients are within the USACE
standards.

Design Team Response: Concur

4. On November 19, 2007, TRLIA and GEl provided boring logs at Station 171 +25 and 177+25 in
order to support the 45-foot alignment shift at Rice River Farms. Boring Log WRO784_092B
shows more silty sand than the boring logs in the original alignment, which were used for the
seepage analyses. DOE recommends additional seepage analyses be performed at this location.

Design Team Response: Boring WR0784_092B was completed at the waterside toe of the
proposed levee. In general the soils encountered in this boring were similar to the soils
encountered in the other borings through the proposed levee (WR0784_044C and
WRO0784_022B) and at the proposed landside toe (WR0784_045C). The exception was a
relatively thin silty sand layer observed in WR0784_092B at about Elevation 35 to 30 feet.

This silty sand layer was not modeled in our seepage analysis due to the following reasons:

e The referenced silty sand layer is only observed in boring WR0784_092B on the waterside of
the proposed levee. Our analysis assumes that there is no waterside blanket which is a more
conservative assumption than assuming a waterside blanket consisting of a silty sand material.

e The sand layer contained about 30 percent fines. Based on the fines content, the silty sand
material has a relatively low permeability value and introducing the silty sand layer will not
significantly change the results of the analysis already performed.

e Based on the four borings that make up the cross section under the proposed levee, the silty
sand layer does not appear to be continuous from the waterside to the landside under the
proposed levee.



Alignment

5.

Considerable effort has been taken by TRLIA to develop the current setback levee alignment
based on planning studies, hydraulic analyses and geotechnical analyses. The current alignment
was further refined to consider historical performance and any impacts to the landowner's parcel.
After reviewing the technical considerations, real estate issues, design schedule, construction
impacts, permitting schedule, and economic impacts provided in the package, DOE concurs with
TRLIA to retain the current alignment, provided that further analyses from new boring logs will
be done, especially in the areas where there is no seepage remediation, and in areas where existing
gradients are close to the USACE criteria of 0.5 with or without seepage remediation.

Design Team Response: Seepage remediation is not provided between Stations 146+00 and
174400 and again between Station 234400 and 255+00.

Between Station 146+00 and 174+00 additional borings WR0784_096B, _097B, _098B, and
_099B were completed. In general, the additional borings encountered conditions very similar to
those encountered in the original borings performed in this reach. The additional borings
encountered predominantly fine-grained materials to depths of 35 to 50 feet with the exception of
several thin silty sand layers, and the silty sand layers encountered are considered to have
relatively low permeability because they contain a significant percentage of fines (15 to 35
percent). Prior to performing the additional borings, seepage analyses for this reach were
completed at Stations 148+00 and 171+50. After completing the additional borings, we reviewed
the subsurface conditions encountered in these borings, and we concluded that from a seepage
standpoint the subsurface conditions assumed for the analyses at Stations 148+00 and 171450
conservatively represented the subsurface conditions encountered throughout the reach. As a
result, no additional analyses are judged necessary.

Between Station 234+00 and 255+00 additional borings WR0784_100B, _101B, and _102B were
completed. In general, the additional borings encountered conditions very similar to those
encountered in the original borings performed in this reach. The additional borings generally
encountered predominantly fine-grained materials to a depth of about 45 feet with the exception of
several thin silty sand layers. Prior to performing the additional borings, seepage analysis for this
reach was completed at Station 231+50. After completing the additional borings, we reviewed the
subsurface conditions encountered in these borings, and we concluded that from a seepage
standpoint the subsurface conditions assumed for the analysis at Stations 231+50 is more critical
than the conditions encountered in the new borings. The blanket materials assumed in our analysis
are very similar to the blanket materials observed in the additional borings, but the pervious zone
assumed in our analysis is both thicker and has a higher expected permeability than the pervious
zone observed in the additional borings. As a result, additional analyses are not required.

Proposed Segment 1 (South) and Segment 3 (North) Tie-ins

6.

The proposed tie-ins for Segment 2 setback levee show the removal of existing levee at both tie-
ins. The degradation of the existing levee may be a problem to the USACE and Reclamation
Board. Detailed comments on this issue were provided in the previous DOE memo dated
November 30, 2007. DOE recommends revisiting our proposed alignment and construction



sequence dated September 21, 2007 for tie-in to the existing levee after the Segment 2 setback
levee is completed.

Design Team Response: Based on discussions with Corps and Reclamation Board technical
staff, we believe the proposed cutoff wall tie-in detail will provide the most effective cutoff wall
connection and will be acceptable to both agencies. It should be noted levee degradation to
construct the Bear River Setback Levee tie-in with the existing Bear River Levee was permitted
by the Corps and Reclamation Board. If degradation of the existing levee to construct the tie-ins is
not permitted by one of the agencies, the TRLIA design team will re-evaluate the tie-in detail
proposed by DWR in their comments on the 60% design submittal dated September 25, 2007.

Conclusion and Recommendations

7.

The design team of GEI provided substantial information regarding the technical analyses that
support the depth of seepage remediation in areas that do not require remediation. However, a few
major items still require special attention and additional analyses. DOE commends the design
team for extending the cutoff wall in the areas of concern. Also, DOE understands that the current
alignment will remain due to significant impacts to landowners, but we recommend additional
seepage analyses at the Rice River Farm alignment shift. Finally, DOE recommends GEl and
TRLIA consult with the USACE and the Reclamation Board regarding the degradation of
approximately 400 feet of existing levee before the completion of the setback levee. If the USACE
and the Reclamation Board do not allow the proposed tie-in, DOE recommends revisiting the
proposed levee tie-in provided on September 21, 2007.

Design Team Response: Please see response to comments above.
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