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More detailed descriptions on the interior drainage system are given in Appendix F. Operation plan
requirements for interior drainage systems are outlined as follows:

3.2.1 Flood Warning System [44 CFR § 65.10(c)(2)(i)]
Section 44 CFR § 65.10(c)(2)(i) requires that the operation plan must include:

Documentation of the flood warning system, under the jurisdiction of Federal, State, or community
officials, that will be used to trigger emergency operation activities and demonstration that sufficient flood
warning time exists to permit activation of mechanized portions of the drainage system.

As noted above, Section 10 of the Feather Segments 1&3 Addendum and Section 9 of the Bear River
North Levee, WPIC West Levee, and Yuba River South Levee Addendum describe how to access real-
time information and flood forecasts from the US National Weather Service River Forecast Center at the
California Department of Water Resources gage at Yuba City on the Feather River. Interior drainage
operation is not predicated on river flood elevations. RD 784 does monitor the river gage, but the only
interior drainage action taken due to high river stages is to close the positive closure gates at the gravity
drains at PS 2, PS 6, and the ODB PS. Even though flap gates exist on these gravity drains, this action is
taken to ensure that high river levels do not flow back through the drains and thus increase interior flood
elevations or add additional flow to be pumped. These positive closure valves are closed when river flood
elevations reach the toe of the levee at the pump stations. Pump activation is automatic and is initiated by
preset interior water elevations in the PS sumps.

3.2.2 Formal Plan of Operation [44 CFR 8 65.10(c)(2)(ii)]
Section 44 CFR 8§ 65.10(c)(2)(ii) requires that the operation plan must include:

A formal plan of operation including specific actions and assignments of responsibility by
individual name or title.

PS 2 was reconstructed by the USACE in 2004. PS 6 and the ODB PS were reconstructed by TRLIA in
2006, and PS 3 was reconstructed by TRLIA in 2009. Each of these reconstructed pump stations include
multiple pumps and have automatic monitoring systems installed which monitor interior water surface
elevations at the pump station and the electrical and mechanical conditions at the pump station. This
system sends information to RD 784 and to the RD 784 District Engineer. RD 784 is responsible for
assuring that the pump stations are operating as designed. The stations also include automatic programs
which initiates pumping at prescribed elevations, adds pumps if elevations continue to rise, and shuts off
pumps as interior elevations fall. The pump start and stop operating conditions are given in the Interior
Drainage Study Report (Appendix F). These programs also include routines to rotate the first pump to be
used so that pump usage is spread over all of the pumps at the station. The plan of operation is
programmed into the pump station software and operation is monitored at the RD 784 Office. During
periods of high interior run off, RD 784 District personnel daily inspect the pump stations to be certain that
conditions reported by the remote system match what is occurring. PS 9 is an older station constructed in
1988 and its plan of operation is automatic as well. If necessary, storage at PS 9 can be routed to PS 6 if
there is trouble with PS 9 or runoff would be better handled at PS 6.
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3.2.3 Manual Backup [44 CFR § 65.10(c)(2)(iii)]

Section 44 CFR 8§ 65.10(c)(2)(iii) requires that the operation plan must include:
Provision for manual backup for the activation of automatic systems.

The newly reconstructed pump stations (PS 2, PS 3, PS 6, and ODB PS) are all powered by electricity.
These pump stations have redundant pumps that can ensure pump station capacity if one pump is
inoperative. These stations also include back up generator systems that can power the pump station and
which will automatically be started through automatic transfer switches in the event of a power outage. PS
9 does not have back up generator capacity but is equipped with a coupling which allows the pump to be
run by an outside motor source, i.e. tractor. If a tractor is not available, runoff to this pump station can be
diverted to PS 6. All pump stations are equipped with check valves to prevent backflow in the discharge
pipes. Pump stations 2, 3, 6 and ODB are connected to a SCADA system which transmits conditions and
activities at the pump station to the RD 784 Office. This SCADA system is also equipped to issue an
emergency notice by phone to key personnel in the event that a problem is detected at a pump station.

3.2.4 Periodic Operation [44 CFR 65.10(c)(2)(iv)]
Section 44 CFR 8§ 65.10(c)(2)(iv) requires that the operation plan must include:

Provisions for periodic inspection of interior drainage systems and periodic operation of any
mechanized portions for testing and training purposes. No more than one year shall elapse
between either the inspections or the operations.

The requirement for periodic inspection of electrical and mechanical features of the pump stations is noted
in the O&M Addendums. Inspection and maintenance is to be in accordance with O&M Manuals supplied
by manufacturers of the pump station equipment. The climate in the Central Valley of California is
Mediterranean and interior runoff is only available in the winter. Most winters do supply enough runoff to
operate the pumps at least once a year. However, during dry years not all pump stations may function.
Testing of pumps can only occur when runoff is available to be pumped. However, all equipment is
serviced and inspected at least annually and kept in good working order.

3.3  Other Operation Plans and Criteria [44 CFR § 65.10(c)(3)]

Section 44 CFR § 65.10(c)(3) provides for the operation plan to include:
Other operation plans and criteria. Other operating plans and criteria may be required by
FEMA to ensure that adequate protection is provided in specific situations. In such cases,

sound emergency management practice will be the standard upon which FEMA
determinations will be based.

Page 51



TRLIA Certification Summary

FEMA has not requested RD 784 to provide additional operating plans and criteria at this time. However,
RD 784 in conjunction with the Yuba County Office of Emergency Services has developed a flood
response plan and provisions for coordination between responsible parties to react in a way that will
provide adequate protection to RD 784 in various flood situations.
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4 Maintenance Plans and Criteria [44 CFR § 65.10(d)]

The RD 784 Levee System has been operated and maintained under an existing set of instructions
developed by the USACE as the SRFCP was completed in the RD 784 Area. The basic manuals are the
Corps Standard Operation and Maintenance Manual for the Sacramento River Flood Control Project(May
1955) and the Corps’s Supplement to Standard Operation and Maintenance Manual, Sacramento River
Flood Control Project, Unit No. 145-Part No. 1 (August 1955). As segments of the RD 784 Levee System
were recently altered to provide more reliable flood protection, addendums to the basic manuals were
prepared. These addendums were coordinated with and provided to USACE, the Central Valley Flood
Protection Board, DWR, and to RD 784. The following addendums have been prepared and adopted by
RD 784 for operation and maintenance of the altered levee system:

e Bear River Setback Levee, Addendum to: Supplement to Standard Operation and
Maintenance Manual, Sacramento River Flood Control Project, Unit No. 145, Part No. 1, May
2007

e Bear River North Levee, WPIC West Levee, and Yuba River South Levee, Addendum to:
Supplement to Standard Operation and Maintenance Manual Sacramento River Flood Control
Project, Unit No. 145 — Part No. 1, January 2008, revised March 2010

e Feather River Levee Repair Project, Levee Segments 1&3, Addendum to: Supplement to
Standard Operation and Maintenance Manual, Sacramento River Flood Control Project, Unit
No. 145, Part No. 1, December 2009

o Feather River Levee Repair Project, Segment 2, Draft Addendum to: Supplement to Standard
Operation and Maintenance Manual, Sacramento River Flood Control Project, Unit No. 145,
Part No. 1, April 2010

The purpose of these addendums was to identify the alterations that were made to the levee system and
to provide operation and maintenance direction for any features added to the system. RD 784 has
developed and utilizes checklists for operation and maintenance based on these manuals. These
checklists are based on the requirements of the California Department of Water Resources Levee
Inspection Program, federal regulations, and system-specific requirements outlined in the Standard
Operation and Maintenance manual, the Supplement Manual, and the Addendums. Assessment Districts
have been established by both RD 784 and most recently TRLIA to provide the revenues required to
operate and maintain the RD 784 Levee System. These Assessment Districts are expected to provide in
excess of $1,000,000 a year specifically for levee maintenance.

Section 44 CFR 865.10(d) contains regulatory requirements for maintenance plans and criteria. This
section states:

Maintenance plans and criteria. For levee systems to be recognized as providing protection
from the base flood, the maintenance criteria must be as described herein.

Levee systems must be maintained in accordance with an officially adopted maintenance
plan, and a copy of this plan must be provided to FEMA by the owner of the levee system
when recognition is being sought or when the plan for a previously recognized system is
revised in any manner. All maintenance activities must be under the jurisdiction of a Federal
or State agency, an agency created by Federal or State law, or an agency of a community
participating in the NFIP that must assume ultimate responsibility for maintenance. This plan
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must document the formal procedure that ensures that the stability, height, and overall
integrity of the levee and its associated structures and systems are maintained. Ata
minimum, maintenance plans shall specify the maintenance activities to be performed, the
frequency of their performance, and the person by name or title responsible for their
performance.

Section 10 of the four recent O&M Manual addendums contains inspection and maintenance criteria for
the entire levee system. Detailed inspection and maintenance checklists are provided in Table 1 of the
Bear Setback Addendum, Table 2 of the Bear River North Levee, WPIC West Levee, and Yuba River
South Levee Addendum, and Table 4 of the East Levee Feather River Segments 1 and 3 Addendum.
Maintenance of the levee system is under the jurisdiction of the California Department of Water
Resources, and the inspection and maintenance plan is implemented by the local maintenance agency,
RD 784, an agency created by State law under the jurisdiction of the California Department of Water
Resources. These tables specify maintenance activities to be performed and the frequency of their
performance, and who is responsible for performing these activities. In addition, the California Department
of Water Resources has a long standing and continuing program of levee inspection. The RD 784 levee
system is inspected twice a year (spring and fall) by Department of Water Resources’ inspectors and a
rating of acceptable, marginal acceptable or unacceptable is assigned. The RD 784 Levee System has
not received an unacceptable rating in the last five years. RD 784 personnel are responsible for
performing two additional annual Inspections (summer and winter) and reporting on remediation of any
problems uncovered by State inspections and on the condition of the levee at the time of the RD 784
inspection. In addition to the annual levee inspections, DWR requires all local maintaining agencies to
annually report on conditions for their levee system. This information is supplied through a web page and
each agency is required to supply:
1) Information known to the Local Agency that is relevant to the condition or performance of the
Project Levee,
2) Information identifying known conditions that might impair or compromise the level of flood
protection provided by the Project Levee
3) A summary of maintenance performed by the Local Agency during the previous fiscal year’
4) A Statement of work and estimated cost for operation and maintenance of the Project Levee
for the current fiscal year, as approved by the Local Agency, and
5) Any other readily available information contained in the records of the Local Agency relevant
to the condition or performance of the Project Levee, as determined by the Central Valley
Flood Protection Board or DWR.

Itis MBK Engineer’s opinion that the existing SRFCP O&M Manual along with the Supplemental Manual
and the Addendums to the Supplemental Manual prepared for the recent levee system alterations meet
the requirements for a maintenance plan as outlined in 44 CFR 65.10. An Engineer’s Opinion signed by a
Licensed Professional Engineer is included in Appendix G of this Certification Summary document.
Copies of the SRFCP Standard Operation & Maintenance Manual, the Supplemental Manual for Unit 145-
1, and all Addendums are separately bound and incorporated as Appendix G by reference.
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5 Certification Requirements [44 CFR § 65.10(¢) & 65.2]

5.1  Certification Statement for FEMA Accreditation

This certification is made in accordance with the requirements, definitions and descriptions in the Code of
Federal Regulations, Title 44 — Emergency Management and Assistance, Part 65 — Identification and
Mapping of Special Hazard Areas (44 CFR 65.10). This certification is made solely to the Federal
Emergency Management Agency for purposes of obtaining accreditation of the RD 784 Levee System,
and is further limited to the base flood protection {i.e., 1-percent chance flood). This certification is made
with respect to the components of the RD 784 Levee System as specifically required by 44 CFR 65.10.
All'information, calcutations, definitions, descriptions, restrictions, limitations, or other pertinent data
contained in the overall submission form the basis of this cerfification.

Acting on behalf of TRLIA, and in accordance with paragraph (b) of 44 CFR 65.2, as supported by the
information contained within this submission; this is to certify that:

1. Certification of Data — The data presented in this submission is accurate.

2. Certification of Analysis — The analyses were performed in accordance with sound
engineering practices.

3. Certification of Structural Works — The RD 784 Levee System is designed in accordance with
sound engineering practices to provide protection from the base flood.

4. Certification of “As-Built” Conditions - The RD 784 Levee System has been built in substantial
conformance with the construction plans, is in place, and is fully functioning.

*Certified by:

Ric Reinhardt, PE

Program Manager

Three Rivers Levee Improvement Authority
Government Center

815 Eighth Street, Suite 115

Marysville, CA 95901

Signature

Not Valid Unless Stamped

* Certification made pursuant to the definitions and further conditions described in Section 5.2.
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5.2  Definitions and Conditions
5.2.1 Definitions

The meaning and context by which the term “Certification” was used in this document was derived from
the definition provided in 44 CFR 865.2(b), which is repeated below.

...a certification by a registered professional engineer or other party does not
constitute a warranty or guarantee of performance, expressed, or implied.
Certification of data is a statement that the data is accurate to the best of certifier's
knowledge. Certification of analysis is a statement that the analyses have been
performed correctly and in accordance with sound engineering practices.
Certification of structural works is a statement that the works are designed in
accordance with sound engineering practices to provide protection from the base
flood. Certification of “as built” conditions is a statement that the structure(s) has
been built according to the plans being certified, is in place, and is fully functioning.

Furthermore, it is assumed that “sound engineering practices” are practices that are performed in a
manner consistent with the degree of skill and care ordinarily exercised by members of the profession
currently practicing in the same locality under similar conditions.

5.2.2 Certification Conditions

This certification made in Section 5.1 above shall expire, or become invalid, upon the earliest of any of the
following events occurring:

1. As s consistent with current practice, this certification and the professional opinions of
expected levee system performance upon which the certification is based, are valid for a
maximum of 10 years from the date of the TRLIA'’s certification, at which time this certification
shall become invalid.

2. Activities prescribed in the Operations and Maintenance (O&M) Manual, which is submitted as
an integral part of this certification, are not performed in substantial conformance with the
O&M Manual.

3. Failure to perform ongoing monitoring activities for any component of the system, which has
been identified in the O&M Manual as needing continued observation; or failure to complete
any capital improvement determined pursuant to the monitoring to be necessary to meet the
system’s continued protection relative to the 1% annual flood.

4. Discovery of any substantive defect in the condition of any component of the Levee System,
which was not known at the time this certification was made, and which materially affects the
system'’s ability to provide protection relative to the 1% annual flood.

5. Any finding by the U.S. Army Corps of Engineers, the California Department of Water
Resources, or other governmental agency having jurisdiction, that the Flood Protection
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System’s rating has fallen to an unacceptable level, or has substantive defects, or that the
system is for any reason placed in inactive status.

6. Any newly enacted governmental regulation, law, or policy that renders this certification

obsolete or invalid because of lack of conformance to the new requirements for any reason,
including, but not limited to, changes in technical standards in the code of federal regulations.
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6 Quality Control

All of the design documents utilized for construction of the RD 784 Levee System repairs and to form a
basis for this levee certification went through a rigorous quality assurance review as they were completed.
This review was accomplished by the different consultant’s in-house quality assurance teams, by the
different agencies which regulate levee repairs (USACE, Central Valley Flood Protection Board Staff, and
California Department of Water Resources) and in some cases by a Board of Senior Consultants (BOSC).
As part of this final certification process, TRLIA tasked the TRLIA BOSC to perform a review of this
Certification Summary Report.

The TRLIA BOSC includes Dr. Faiz Makdisi, Mr. Donald Babbitt, and Dr. David Williams; all are
recognized experts in flood protection projects and geotechnical engineering (Makdisi, Babbitt) and
hydrologic and hydraulic engineering (Williams). In addition to their design expertise Dr. Makdisi and
Mr. Babbitt have also been involved in the evaluation of construction of large embankments as well as
serving as resources in addressing problems arising during construction. The panel members’
qualifications are clearly indicated in the resumes included in Appendix H. The members of the panel
have no conflicts of interest with respect to the TRLIA repair projects. No conflict of interest means
that the BOSC does not possess any financial or other interest which conflicts with the service of the
individual because it (1) could significantly impair the individual's objectivity or (2) could create an
unfair competitive advantage for any person or organization. The BOSC does not own land in the
vicinity of the levee repair footprints nor do they own land in RD 784. Their fields of expertise and
practice are in geotechnical adequacy of embankment designs and construction, hydrologic and
hydraulic engineering and they do not carry out or advocate for or against Federal water resources
projects.

The BOSC review included a cursory review of design and construction documents for all of the work that
TRLIA is seeking to certify. This review was done to assure that the design had followed the standards of
engineering required for the repairs implemented in those stretches of the RD 784 Levee System. The
BOSC checked that adequate and appropriate information had been gathered to perform the analyses
needed to support the repairs implemented. The BOSC also checked that the analyses performed were
the appropriate analyses and that they were accomplished correctly. The BOSC reviewed the
Construction Completion Reports for the repairs to assure that the repairs had been constructed according
to the plans and specifications issued for construction and that any field changes implemented did not
jeopardize the effectiveness of the repairs constructed. The BOSC has also reviewed the Certification
Summary Report to ensure that the references cited as support for the Engineer’s Opinions given in this
report, provide the appropriate and adequate information to support those Opinions.

This independent review was used as an additional quality assurance check to ensure that the certification

being offered for the RD 784 Levee System is adequately supported by appropriate engineering analysis,
results, and recommendations. The BOSC Report on their review is also included in Appendix H.
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LEVEE IMPROVEMENT AUTHORITY

Phase 4 Levee Improvements (2011)

- Complete construction of Yuba River Levee strengthen-in-place construction between
Simpsen Lane and Goldfields area (approximately 4 miles)

+ Levee system certification and FEMA Accreditation - TRLIA project complete
Phase 4 Levee Improvements (2010)

« Begin Yuba River Levee strengthen-in-place construction between Simpson Lane and
Goldfields area (approximately 4 miles)

- Complete degrade of existing Feather River Levee, and farming/environmental
areas in setback

+ Levee certification with FEMA PAL (between Simpson Lane and Goldfields)
and FEMA Accreditation

Phase 4 Levee Improvements (2009)

« Complete construction of Feather River Setback Levee

» Degrade/removal of existing Feather River Levee replaced by setback and fill soil
borrow sites

- Yuba River Levee between Hwy 70 & UPRR slope flattening work to achieve
200-year flood protection goal

+ Begin creation of farming/environmental areas (includes floodplain swale to mitigate
potential fish stranding)

- Placement of rip rap along Feather River Levee at Yuba River confluence (Erosion Site 2)
+ Repair of Feather River Levee segment crack
+ TRLIA O&M Benefit Assessment District Approved

Phase 4 Levee Improvements (2008)
« Acquisition of approximately 1,600 acres for Feather River Setback Levee
+ Execution of State Prop 1E/TRLIA Feather River funding agreement

« Feather River strengthen-in-place improvements from Bear River to
Star Bend (Segment 1) - completed

+ Began construction of new Feather River Setback Levee (approximately six miles long)
foundation, embankment and levee tie-ins

- Feather River strengthen-in-place improvements from Shanghai Bend to Yuba River
(Segment 3) - completed

Phase 4 Levee Improvements (2007)
= TRLIA Board adopts Feather River Setback Levee Alternative
February 6, 2007

+ Yuba Levee (NE corner of UPPR & Levee intersection: Constructed seepage berm and
installed two monitoring wells)

+ Feather River levee strengthen-in-place river improvements begun between
Shanghai Bend and Yuba River {Segment 3)

Phase 4 Levee Improvements (2006)
» Yuba Levee: Cutoff wall between the UPPR and Simpson Lane to protect
against underseepage

Phase 3 Levee Improvements (2006/2007)

- Environmental restoration of setback area and existing
Bear River floodway

Phase 3 Levee Improvements (2006)

Demolition of existing homes and structures within the setback levee area, clearing and
grubbing of remaining trees

» Construction of setback levee embankment (approx. 2 miles) and installation of
approximately 18 relief wells

- Removal of portions of the existing Bear and Feather River Levees
- Construction of a floodplain swale to mitigate for potential fish stranding

Phase 3 Levee Improvements (2005)
« Clearing, grubbing, and stripping of setback levee foundation

+ Excavation and backfilling of approximately 9,500 feet of
inspection trench

« Construction of approximately 9,500 feet (430,000 square feet) of soil-bentonite
slurry cutoff wall

- Construction of setback levee tie-in embankment with existing Feather River Levee and
installation of two relief wells

« Investigation of three archeological areas revealed during construction

Phase 2 Levee Improvements (2006)

+ Olivehurst Detention Basin: Ring Levee between SR-70 and the Clark Lateral Levee
+ WPIC Levee: Levee crown raise to provide adequate freeboard

+ Lower Bear Levee: Levee crown raise to provide adequate freeboard and a waterside
impervious zone to prevent throughseepage. Pump Station No. 6 removal and a new set
back pump station to protect against underseepage at the Algodon Canal. Tie-in for the Bear
River setback levee

Phase 2 Levee Improvements (2005)
» Yuba Levee: 90- and 300-foot wide landside seepage berms to protect against underseepage

Olivehurst Detention Basin: New detention pond adjacent to the Clark Lateral Canal and a
new pump station

Upper WPIC Levee: 500-foot long, 38-foot deep slurry cutoff wall and an 1,100-foot long,
44-foot deep slurry cutoff wall to minimize underseepage at Plumas Lake

Lower WPIC Levee: Landside toe ditch filled to provide protection against underseepage
Upper Bear Levee: Reconstruction of 300 feet of levee; rock slope protection at confluence
with WPIC to provide erosion protection

Phase 1 Levee Improvements (2004)
= Yuba Levee: 2,200-foot long, 50-foot deep slurry wall to provide a cutoff of underseepage
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Phase 1 Completed and certified by USACE

Phase 2 Completed and certified by USACE

Phase 3 Completed and certified by USACE

Phase 4 Completed and certified by the USACE

Phase 4 (2007, 2008, & 2009 construction seasons)

Phase 4 (2010 & 2011 construction seasons)

Phase 4 Existing levee degrade once setback levee is complete
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