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SECTION 1 GENERAL

This Operation and Maintenance Manual (O&M Manual) Addendum has been prepared by
Levee District No. 1 of Sutter County (LD1) to address operation and maintenance requirements
for the improvements constructed on the west levee of the Feather River at Star Bend. These
improvements and 20.65 acres of associated mitigation and habitat enhancement efforts for the
Valley Elderberry Longhorn Beetle (VELB) and riparian habitat were completed as part of
LD1’s Lower Feather River Setback Levee at Star Bend Project. The Project improvements by
LDI at Star Bend near Feather River Mile (RM) 18.0 are an addition to the existing West Levee
System of the Feather River, Unit No. 144 of the Corps of Engineers Sacramento River Flood

Control Project.

Presented in Figures 1 and 2 is a map and aerial photo of the LD1 Boundaries and the alignment
of the West Levee of the Feather River, Unit No. 144. The subject levee segment of Unit No.
144 is approximately 16.65 miles in length and is located along the right bank of the Feather
River between RM 13.0 and RM 30.0. The low water channel of the Feather River meanders
through an overflow area which has a variable width of 1,200 feet to over 6,000 feet with the
incorporation of new setback levees. The levee of Unit No. 144 provides protection to Yuba
City and adjacent agricultural lands to south against flood waters of the Feather River and is an
essential feature of the Sacramento River Flood Control Project. The grade of the adopted flood
plane profile in the Lower Feather River Corridor (LFRC) varies as noted in Table 1 and Figure
7. The USACE project design capacity in the LFRC is 300,000 cfs upstream of the Bear River
(near River Mile 12) and 320,000 cfs downstream of the Bear River. The freeboard above the
adopted project flood plane, also known as the 1957 Design Profile, varies greatly between a
minimum of 2.8 feet to isolated sections in excess of 6.0 feet. There is considerable growth of
trees and brush in the overflow portion of the channel, which at times may require control and

removal to maintain the noted freeboard levels and the project design flood plane.
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The project works covered in this addendum includes the entire west levee and the banks of the
Feather River from the north boundary of LD1 (about 1.9 miles upstream of the State Highway
20 bridge crossing at Yuba City), southerly (downstream) approximately 17.5 miles to the
common boundary between LD1 and former Reclamation District No. 823 (now included within

State Maintenance Area No. 3).

Presented in Figure 3 is a map of the Setback Levee area at Star Bend. The setback levee
improvements at Star Bend consist of a 23 to 25-foot high earthen levee beginning at the
intersection of the east end of Star Bend Road and the existing right bank of the Feather River
(Levee Mile 4.50) and continuing in a southeasterly direction to the approximate intersection of
the easterly extension of Tudor Road with the Right bank of the Feather River (Levee Mile 3.75).
The total length of the setback levee is approximately 3,400 feet. The setback levee
improvement is located within the limits of Sutter County, east of the intersection of the Garden
Highway and Star Bend Road, south of Yuba City, Sections 1 and 2 of Township 13 North,
Range 3 East, and Section 35, Township 14 North, Range 3 East.

The setback levee geometry consists of a levee top width of approximately 20 feet, and side
slopes that are 1 vertical to 3 horizontal. The foundation of the levee was excavated to provide
an inspection trench (approximately 12 to 15 feet wide by 2 feet deep), and to construct a soil-
bentonite (SB) cutoff wall to depths varying between 40 and 65 feet below existing natural
grade. The embankment was constructed with homogenous material meeting the type,
permeability, and gradation requirements specified by the USACE and California Department of
Water Resources criteria. The completed setback levee was topped with an all-weather
aggregate base (AB) road surface and the levee embankments were protected by applying

erosion control seeding.

Soil-Cement-Bentonite (SCB) cutoff walls were constructed at the tie-ins of the new setback
levee to the existing levee. These walls overlap the setback levee foundation SB cutoff wall by a
minimum of 50 lineal feet and extend into the existing levee embankments a minimum of 200

feet beyond the north and south ends of the new setback. To install the cutoff walls, the existing
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levee was degraded to a depth equal to 1/3 the levee height (as measured from the landside toe).
The cutoff wall was constructed to a depth of 58 feet from the cutoff wall working platform at

the north tie-in and 79 feet from the cutoff wall working platform at the south tie-in.

Former levee embankment material deemed unacceptable for the construction of the new setback
levee was disposed of by placing it as backfill in the on-site borrow sources, inclusive of the

O’Conner Lakes borrow areas.

This O&M Manual addendum also incorporates, the existing Supplement to the Standard O&M
Manual for the Sacramento River Flood Control (SRFC) Project. This revised manual is the

current supplement for Unit 144.

This O&M Manual addendum has been prepared in accordance with the guidelines contained in
the USACE’s Engineering Regulation ER 1110-2-401, “Operation, Maintenance, Repair,
Replacement, and Rehabilitation Manual for Projects and Separable Elements Managed by
Project Sponsors.” Section 10.2 of this O&M manual addendum, entitled, “Maintenance,
Inspection, and Monitoring Plan of Floodplain Adjacent to Unit No. 144 Levee System” has
been included to be responsive to maintaining the flow conveyance and flood safety attributes of
the improved flood control system at Star Bend while collectively meeting the USFWS
Biological Opinion (BO) mitigation, compensatory, and conservation conditions specifically
developed for the Setback Levee at Star Bend. The vegetation plan is also responsive and
consistent with the Central Valley Flood Protection Board’s (CVF PB) desire to have a long-term
maintenance plan that ensures flood safety and flood flow conveyance is preserved and
maintained in the Lower Feather River while acknowledging the environmental conditions and
potential incidental take considerations imposed by the USFWS. The vegetation management
plan is also consistent with the short- and long-term goals and objectives of the Lower Feather

River Corridor Management Plan (LFRCMP).
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SECTION 2 AUTHORIZATION

The SRFCP is a comprehensive plan for controlling the floodwaters of the Sacramento River and
its tributaries that was authorized by the California Legislature in the Flood Control Act of 1911.
The SRFCP was approved by Congress in the Flood Control Act of 1917 (PL 64-367). Unit No.
144 of the SRFCP was initially built by local interests and later re-constructed to project grade
and section by the USACE. Responsibility for operating and maintaining the completed works
of Unit No. 144 was officially accepted by the Reclamation Board of the State of California
(now known as the Central Valley Flood Protection Board) on December 18, 1951 and
December 2, 1952. The Setback Levee Project at Star Bend improves a segment of the Feather

River West Levee, which is an element of the Sacramento River Flood Control Project (SRFCP).

Improvements at the Feather River west levee at Star Bend and accompanying irrigation
encroachments were authorized by the following Central Valley Flood Protection Board

(CVFPB) permits, which are included in Appendix E:

e 18191 BD, issued on May 11 of 2009 to LDI, containing the following language:
“To remove approximately 4,500 linear-feet of existing project levee and construct a
3,400-linear-foot-long setback levee (LM 4.5 to 3.75) with a slurry cutoff wall; and
modifying the existing pipelines at Star Bend on the right (west) bank of the Feather
River. The project is located south of Yuba City, northeast of the intersection of
Highway 99 and Garden Highway (Section 1&2, T13N, R3E, MDB&M, Levee
District 1 Sutter, Feather River, Sutter County,)”.

e 18437 BD, issued on April 13 of 2009 to Tudor Mutual Company, containing the
following language: “To abandon and remove existing irrigation pipe and install a
48-inch-diamter, 1,660 foot-long welded steel pipe from the existing pump station
along the overflow area of the right (west) bank of the Feather River to the waterside
toe of the new setback levee; install two 30-inch-diameter, 510-foot-long welded steel

pipes up and over new setback levee; remove distribution box at landside toe of
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existing Feather River Levee and place fill material on landside slope at upstream end
of new setback levee. The project is located south of Yuba City, approximately one
mile northeast of the intersection of Highway 99 and Garden Highway (Section 2,
T13N, R3E, MDB&M, Levee District 1 Sutter, Feather River, Sutter County,)”.

e 18438 BD, issued on April 13 of 2009 to Volcano Vista Farms, containing the
following language: “To abandon and remove existing irrigation pipe and install a
24-inch-diamter, 1,660 foot-long welded steel pipe from the existing pump station
along the overflow area of the right (west) bank of the Feather River to the waterside
toe of the new setback levee; install an 18-inch-diameter, 510-foot-long welded steel
pipe up and over new setback levee; remove distribution box at landside toe of
existing Feather River Levee and place fill material on landside slope at upstream end
of new setback levee. The project is located south of Yuba City, approximately one
mile northeast of the intersection of Highway 99 and Garden Highway (Section 2,
T13N, R3E, MDB&M, Levee District 1 Sutter, Feather River, Sutter County,)”.

The improvements at Star Bend were also permitted by the USACE by way of the following

documents:

e Memorandum dated June 1, 2009, from the USACE Director of Civil Works to the
Commander of the South Pacific Division approving the Central Valley Flood
Protection Board’s (CVFPB) 408 Application.

e Letter of Permission from the USACE Sacramento District Engineer outlining

conditions of Section 408 approval, dated June 16, 2009.

USACE also issued a memo dated of June 15, 2009, indicating the subject improvements at
Star Bend, inclusive of the Setback levee and the associated habitat mitigation/enhancements

are eligible for credit under Section 104 of the WRDA of 1986.
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SECTION 3 LOCATION

The subject levee segment of Unit No. 144 is approximately 16.65 miles in length and is located
along the right bank of the Feather River between RM 13.0 and RM 30.0. The levee of Unit No.
144 provides protection to Yuba City and adjacent agricultural lands to south in Sutter County,
California, against flood waters of the Feather River and is an essential feature of the Sacramento
River Flood Control Project. Presented in Figures 1 and 2 is a map and aerial photo of the LD1
Boundaries and the alignment of the West Levee of the Feather River, Unit No. 144.

The improvements at Star Bend, located in southern portion of levee Unit No. 144, were
constructed between 2009 and 2010. The improvements at Star Bend are located approximately
six miles south of Yuba City at approximate River Mile 18 (between Levee Miles 3.5 and 4.5 of
Unit No. 144) on the right (west) bank of the Feather River in Sutter County California. The
closest street intersection to the project is the Garden Highway at Star Bend Road. Specifically,
the setback levee at Star Bend is located within Sections 1 & 2, T13N, R3E, MDB&M.

January 12, 2011
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SECTION 4 PERTINENT INFORMATION

The setback levee at Star Bend within Unit No. 144 was constructed using approximately
385,000 cubic yards of embankment material meeting the requirements of USACE Engineering
Manual EM 1110-2-1913, “Design and Construction of Levees,” and Sacramento USACE
District Standard Operating Procedure SOP-EDG-03, “Geotechnical Levee Practice.> All but
51,000 cubic yards of the embankment material was obtained from the removal of the existing
levee section between LM 3.75 and LM 4.50, and a collection of four nearby borrow sites in the
O’Conner Lakes and Star Bend Area. Approximately 51,000 cubic yards of embankment
material was imported from an off-site source located approximately 13 miles to the south of

Star Bend within Reclamation District 1001 near State Highway 99 and Striplin Road.

At Star Bend the levee foundation cutoff wall was constructed at the levee centerline, beneath the
new setback levee prism, to reduce the hydraulic gradient and seepage flows to acceptable levels
in accordance with USACE requirements. Material for construction of the slurry cutoff wall was
excavated from the cutoff wall trench and mixed with bentonite slurry, cement (at the cutoff wall
tie-in locations), and water to form an impermeable barrier three feet in width. A total of 44,050
square feet of Soil Cement Bentonite (SCB) Cutoff Wall and 181,076 square feet of Soil
Bentonite (SB) cutoff wall were installed as part of the project. Included as Appendix A (in
separate volumes), are the as-built drawings for the Star Bend Setback Levee, which provide

specific cutoff wall alignment and depth information.

The Tudor Mutual Water Company (TMWC) owns and operates a pumping plant at Star Bend.
The pumping plant also contains a pump owned and operated by Volcano Vista Farms (VVF).
Modifications to the pump station, and its water distribution and delivery system, were required
to accommodate the project improvements at Star Bend. One 18-inch and two 30-inch diameter
welded steel pipelines pass over the levee (with approximately three feet of soil cover) near the
TMWC distribution box located at the easterly terminus of Star Bend Road. Each pipeline has
been equipped with a positive closure device (gate valve) at the waterside hinge point at the top

of the levee slope. The purpose of the positive closure devices is to provide a means of
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completely closing off the conduits in the event of high water in the Feather River. The gate
valves arc Resilient Seat Gate Valves and manufactured by the Clow Valve Company.
Operation and maintenance information specific to this equipment is included as Appendix B.
Each pipeline is also equipped with air relief valves at the waterside and landside top of slope.
An overall Operation and Maintenance manual specific to the TMWC system has been prepared
separately to address the pump station, pipeline and siphon facilities. The TMWC and VVF
irrigation systems, inclusive of their collective pipelines, siphons and distribution structures are

authorized encroachments on the updated Unit No. 144 levee system as noted in Appendix E.

A former seepage relief well pump station and its discharge lines located north of Star Bend
Road were replaced with a reconstructed pump station placed at least 10 feet beyond the
landward toe of the completed setback levee. The original pump station was installed as part of
PL 84-99 emergency repairs constructed by the USACE at Star Bend in 1997. (The emergency
repairs were completed on October 31, 1997 by Syblon Reed Corp. under Contract No.
DACWO05-97-C-0122, Specification No. 9885E, Drawing No. 04-04-617.) The pump station
conveys drainage water over the top of the levee generated from a series of seepage relief wells
located landward of the levee system north of Star Bend Road. Two new pipelines discharge the
seepage flow over the levee and are equipped with combination siphon breaker/air relief valves
at the landside hinge point of the levee. They are also equipped with flap gates at their points of
discharge. The pump station sump was reconstructed to be identical to the original pump station
configuration with the exception that the station has been modified to also accept some overland,
localized interior drainage flows from south of Star Bend Road. This drainage is conveyed by an
18-inch cmp culvert beneath Star Bend Road to a manhole connection just upstream of the pump
station inlet pipe’s connection to the sump structure. Mechanical and electrical equipment was

removed from the former sump structure and reinstalled at the new sump structure.

Former irrigation pipelines were removed from under the setback levee footprint and backfilled
with levee-grade material. Three utility poles providing electrical power to the Star Bend Pump
Station were relocated away from the existing levee prism to allow it to be degraded as part of

the project.
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The project improvements at Star Bend incorporated environmental and mitigation
enhancements, including the planting of elderberry shrubs and associated riparian vegetation on
20.65 acres waterward of the new setback levee. These mitigation and habitat enhancements are
currently maintained by LD1 and its designated contractor, Restoration Resources. For specific
management strategies and maintenance activities associated with the vegetation at Star Bend
refer to Section 10.2 of this O&M manual addendum, entitled, “Maintenance, Inspection, and
Monitoring Plan of Floodplain Adjacent to Unit No. 144 Levee System”. Responsible
agencies should remain diligent in ensuring the mitigation and habitat enhancements are
maintained and monitored for their intended mitigation and enhancement purposes but do not
present a hindrance to ongoing maintenance of the adjoining levee system located within the
floodway and within 50 feet of the setback levee. These same enhancements should also be
monitored and maintained to allow conveyance of the 100-yr. and 200-yr flow events and the
USACE design flow of 300,000 cfs through the Lower Feather River Corridor between the Yuba
and Bear Rivers at or below the USACE 1957 design profile mentioned in Section 10.1 of this
O&M Manual Addendum. Refer to Figure 4 which shows the location of the existing 20.65 acre
of VELB mitigation and habitat enhancement area in relation to the new setback levee and

adjoining areas suitable for future habitat mitigation and enhancement opportunities.

Five settlement monitoring gages were installed along the setback levee at Star Bend during
construction. ~ After the first season, and through the second season, the gages should be
monitored every 3 months. Thereafter, the elevation readings should be recorded annually until
subsidence readings indicate the levee has settled less than 0.1 foot over a twelve month period.
The project design anticipated a total post-construction settlement of approximately four inches
(0.33 feet). Should the settlement exceed this amount, an engineer should be consulted to
evaluate the levee height with respect to the design water surface. A summary of the initial

settlement readings taken during the summer of 2010 are included in Table 2.
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SECTION 5 CONSTRUCTION HISTORY

Unit No. 144 of the Sacramento River Flood Control Project was originally built by local
interests and later re-constructed in various stages between 1939 and present to the grades and
sections adopted by the USACE, the State, and the Local Maintaining Agency (LMA), Levee
District One of Sutter County. The construction work required to bring the local levee unit to

project grade was accomplished under the following contracts:

a. Levee enlargement of the west levee of the Feather River in the vicinity of Yuba City
from station 1380+00 to station 49+40 as shown on Drawing No. 44-172-1; sheets 2,
3, and 4 of Exhibit B, was constructed under Contract No. W-1105-Eng-2350 by
Hemstreet and Bell, Contractors, and completed on 26 January 1939.

b. Levee enlargement of west levee of the Feather River from Yuba City to Shanghai
Bend and from Starr Bend 2 miles southerly as shown on Drawing No. 4-4-188-1;
sheets 2, 3, and 4 was constructed under Contract No. W-1105-eng-2405 by Morrison
& Knudsen Company, Contractors, and completed 3 September 1939.

c. Levee enlargement of west levee of the Feather River from Shanghai Bend to Starr
Bend and from 2 miles south of Starr Bend to opposite Bear River as shown on
Drawing No. 4-4-205-1; sheets 2 to 8, inclusive, was constructed under Contract No.
W-1105-eng-2694 by Morrison & Knudsen Company, Contractors, and completed 16
November 1940.

d. A short section of levee crown of the west levee of the Feather River was surfaced for
patrol road purposes in the vicinity of Yuba City under Contract No. DA-04-167-eng-
828 by Browne and Krull, Contractors, and completed on 2 December 1952.

e. Emergency levee repalrs along the west levee of the Feather River upstream and
downstream from the 10™ Street Bridge was accomplished under Contract No. DA-
04-167-CIVENG-57-60 by W.H. Darrough and Sons, during the period from 1
October 1956 to 18 October 1956, Specification No. 2238, Drawing No. 4-4-
431.Emergency repair and reconstruction of approximately 8,000 feet of destroyed
levee on the right ban* of the Feather River downstream from Yuba City was
accomplished under Contract Nos. DA-04-167-CIVENG-56-41, 56-45, 56-46, 56-
102, 56-169, and 56-173 by H. Earl Parker, Inc., San Francisco Bridge Company,
Associated Dredging Company, and Pacific Gas and Electric Company, during the
period from 26 December 1955 to 30 April 1956, Drawing No. 4-13-405.

f. Emergency levee repairs and bank paving, right bank of the Feather River at Starr
Bend was accomplished under Contract No. DA-04-167-CIVENG-56-154 by Lester
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L. Rice and Sons during the period from 5 March 1956 to 13 March 1956. No
drawings made.

h. Repairing levee of right bank of Feather River from Yuba City from 5™ Street Bridge
% mile downstream was accomplished under Contract No. DA-04-167-CIVENG-56-
161 and 56-75 by Baldwin Contracting Company during the period from 29
December 1955 to 15 January 1956. No drawings made.

i. Emergency relief wells and drains along the Feather River near Yuba City were
installed under Contract No. DA-04-167-CIVENG-57-76 by C. S. Phillips
Construction Company during the period from 13 November 1956 to 12 April 1957,
Specification No. 2256, Drawing No. 4-4-435.

j- Emergency levee repairs, west levee Feather River, relief trench drain at Yuba City
was accomplished under Contract no. DA-04-167-CIVENG-57-109 by Baldwin
Contracting Company during the period from 17 February 1957 to 14 May 1957,
Specification No. 2302, Drawing No. 4-4-437.

k. Emergency levee repairs, right bank Feather River at Shanghai Bend was
accomplished under Contract No. DA-04-167-CIVENG-57-65 by H. Earl Parker, Inc.
during the period from 8 October 1956 to 12 November 1956, Specification No.
2252, Drawing No. 4-4-433.

. Drainage pump and sump, right bank Feather River at Shanghai Bend was
accomplished under Contract No. DA-04-167-CIVENG-57-112 by Munz Pump, Inc.
during the period from 11 March 1957 to 21 June 1957, Specification No. 2295,
Drawing No. 4-4-438.

m. Levee stabilization, right bank Feather River, Levee Districts 1 and 9 was
accomplished under Contract No. DA-04-167-CIVENG-60-73 by H. Earl Parker, Inc.
during the period from 11 May 1960 to 28 July 1960, Specification No. 2655,
Drawing No. 4-4-508.

n. Bank protection on the right bank of the Feather River at Mile 24.5 (Unit No. 8) was
accomplished under Contract No. DA-04-167-EIVENG-66-50 by H. Earl Parker, Inc.
during the period from 18 October 1965 to 14 June 1966. Specification No. 3154.
Drawing No. 50-4-4004.

o. Levee repair on the right bank of the Feather River between Levee Mile 2.35 and
Levee Mile 3.52 and at Levee Mile 1.5 (LD1 site) located south of Yuba City along
right bank of the Feather river between Levee Mile 1.43 and Levee Mile 1.60. Repair
consists of seepage berms and a toe drain. Construction was completed 7 September
2001 under Contract No. DACW05-00-C-0041, Specification No. 1102E, Drawing
No. 4-4-627.
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Emergency levee repairs, at various locations along the right bank of the Feather
River in Levee District 1 was completed on 31 October 1997 by Syblon Reed Corp.
under Contract No. DACWO05-97-C-0122. Specification No. 9885E, Drawing No.
04-04-617.

Emergency levee repairs, west levee Feather River, Levee Miles 14.60 to 16.02 in
Levee District 1 were completed in July 2001 by BCN Company under Contract No.
DACWO05-00-C-0032. Specification No. 1101E, Drawing No. 4-25-626.

Emergency levee repairs, west levee Feather River Levee Miles 11.00 to 11.50 were
completed on December 1999 by Clearwater Group Inc. under Contract No.
DACWO05-98-D-0035. Specification No. 9998E, Drawing No. 4-4-620.

Construction of the Star Bend Setback Levee: A construction contract was awarded to
Nordic Industries of Marysville, California in June, 2009. The project was designed
by Wood Rodgers, Inc. and construction management was provided by MHM
Engineers, Inc. Notice to proceed with construction occurred on or around July 6,
2009. Cutoff wall construction began with the northern SCB wall on July 17, 2009.
Both SCB walls were installed early in construction to allow SCB material to cure as
soon as possible. Once cured, the existing levee tie-in areas and overlap portions of
the SCB walls were degraded for tie-in of the setback levee foundation Soil-Bentonite
(SB) wall. The SB wall installation began on or around July 30, 2009 and was
complete on August 24, 2009. Earthwork began on or around August 22, 2009, and
was complete on November 2, 2009. Most of the irrigation system modifications at
Star Bend for the Tudor Mutual Water Company and Volcano Vista Farms were
mostly constructed by Mountain Cascade, Inc. between April and November of 2009.
However, the portion of irrigation lines constructed up an over the new setback levee
were constructed by Nordic Industries, with modifications and completion of
operational appurtenance continuing into November of 2010. Vegetation planting,
inclusive of transplanting of VELB shrubs onsite within the 20.65 acre authorized and
obligatory Phase 1 VELB mitigation and enhancement site took place over a period
of two years, during the VELB dormancy periods. LD1 contracted with River
Partners to transplant existing VELB shrubs prior to construction of the levee in
February and early March of 2009; and Restoration Resources planted additional
VELB seedlings and associate riparian vegetation plants in the VELB mitigation and
enhancement area during the months of January through March of 2010. Restoration
Resources also planted blackberry and wildrose vines in the late winter and early
spring of 2010 on 2.46 acres to provide protection and discourage future disturbances
of a known cultural site at Star Bend.
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SECTION 6 PROJECT PERFORMANCE

The setback levee project at Star Bend replaced a segment of the river’s existing right bank levee
that constrained flood flows in the Feather River and presented an unacceptably high risk for
levee failure due to levee seepage. Construction of the setback levee removed this constraint and
reduced water surface elevations and velocities along the levees upstream of the project site.
Modeling analyses performed during the project feasibility phase indicated that a break in the
Feather River west levee at Star Bend would inundate the Sutter Basin (including southern
portions of Yuba City) in a matter of days. As of the writing of the feasibility study, the area
affected by a break at Star Bend includes a population of 25,000 people, $262 million in property

improvements, and $277 million in assessed land values.

The project was designed based upon the 1957 USACE hydraulic profile of the Feather River,
which exceeds the 100-year and 200-year water surface elevations at Star Bend. The 1957
USACE hydraulic profile indicates a Feather River stage of approximately 64.1 feet (NGVD 29)
at the northern end of the project near Star Bend Road near River Mile 18.25; and a relatively
uniform slope of the water surface to 63.0 feet (NVGD 29) at the southern tie-in near Tudor
Road, near River Mile 17.25. The levee height as constructed provides at least three feet of
freeboard above these elevations, plus additional height as required in FEMA 44 CFR Chapter 1,

Section 65.10 of the National Flood Insurance Program.

For the USACE 1957 design flow event, the total design flow for the Lower Feather River
between the Yuba and Bear Rivers is 300,000 cubic feet per second.

For the purposes of this manual, the term “flood” or “high water period” shall refer to water
stages when the water surface reaches or exceeds any one of the following staff gage readings on
the California Data Exchange Center (CDEC): 65.0 on the Feather River at Yuba City (YUB);
57.0 on the Feather River at Boyd’s Landing (FBL); or 40.0 on the Feather River near Nicholas
(NIC). All staff elevations are in U.S. Corps of Engineers Datum (USED).
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SECTION 7 PROJECT COOPERATION AGREEMENT

Assurance of cooperation by local interests is provided by California State Legislation, as
contained in Chapter 3, Part 2, Division 5, of the California State water Code. Responsibility for
operating and maintaining the competed works for Unit No. 144 was officially accepted by the
Reclamation Board of the State of California (now known as the Central Valley Flood Protection

Board or the CVFPB) on 18 December 1951 and 2 December 1952.

The project improvements at Star Bend were funded by a cooperative Early Implementation
Program (EIP) agreement between LD1 and the DWR. The source of the funds was the
California Disaster Preparedness and Flood Prevention Bond Act of 2006; and the California
Safe Drinking Water, Water Quality and Supply, Flood Control, River and Coastal Protection
Bond Act of 2006, including approximately a 20 percent cost-share furnished by way of LD1 and
its local cost sharing partners (Yuba City, Sutter County, and other public and private interests).

An agreement regarding potential reimbursement or credit of state and local funds expended
for the project improvements at Star Bend by the Federal government has been established
between the CVFPB and the USACE, as outlined in Section 104 of Public Law 99-662. The
USACE issued a memo dated June 15, 2009, indicating the subject improvements at Star
Bend, inclusive of the Setback levee and the associated habitat mitigation/enhancements are

eligible for credit under Section 104 of the WRDA of 1986.
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SECTION 8 OPERATION

The Project improvements by LD1 at Star Bend near Feather River Mile (RM) 18.0 are an
addition to the existing West Levee System of the Feather River, Unit No. 144 of the Corps of
Engineers Sacramento River Flood Control Project. The subject levee segment of Unit No. 144
is approximately 16.65 miles in length and is located along the right bank of the Feather River
between RM 13.0 and RM 30.0. The low water channel of the Feather River meanders through
an overflow area which has a variable width of 1,200 feet to over 6,000 feet with the
incorporation of new setback levees. The grade of the adopted flood plane profile in the Lower
Feather River Corridor (LFRC) varies as noted in Table 1 and Figure 7. The USACE project
design capacity in the LFRC is 300,000 cfs upstream of the Bear River (near River Mile 12) and
320,000 cfs downstream of the Bear River. The freeboard above the adopted project flood plane,
also known as the 1957 Design Profile, varies greatly between a minimum of 2.80 feet to isolated
sections in excess of 6.00 feet. There is considerable growth of trees and brush in the overflow
portion of the channel, which at times may require control and removal to maintain the noted
freeboard levels and the project design flood plane. The maintenance and operation of the
overflow channel of the Feather River for Unit No. 144 (as defined in paragraph 2-03.of the
Supplement to Standard O&M Manual dated August 1955) is limited to flood control as
specified in the standard O&M manual for Unit No. 144 and as more fully described herein
Sections 8 through 10 of this Addendum.

The Operation and Maintenance (O&M) of the improved levee system at Star Bend and the
balance of Unit No. 144 falls under the jurisdiction of the CVFPB through the Sacramento and
San Joaquin Drainage District. The operation and maintenance of the improved levee system
and its associated 20.65 acres of the VELB mitigation and habitat enhancement is the
responsibility of LD1, under the supervision of the DWR, collectively referred to as the O&M
Provider or Superintendent. For specific management strategies and maintenance activities
associated with the vegetation at Star Bend refer to Section 10.2 of this O&M manual
addendum, entitled, “Maintenance, Inspection, and Monitoring Plan of Floodplain Adjacent

to Unit No. 144 Levee System”.
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SECTION 9 EMERGENCY OPERATIONS

Emergency surveillance, communication, and chain of responsibility for the Unit No. 144 levees
and associated infrastructure are to be under existing protocols of LD1, under the supervision of
DWR. The emergency operations are as recommended in Section 8 of the USACE’s “Standard
Operation and Maintenance Manual for the Sacramento River Flood Control Project,” and
Section 6 of the DWR’s “Superintendent’s Guide to Operation & Maintenance of California’s
Flood Control Projects.” The levees should be patrolled during “high water events” as specified
in these documents, and in LD1’s Flood Safety Plan for Unit No. 144 that may be updated
periodically. (See Section 14 - References Specific to Unit No. 144.)

For the purposes of this addendum the term “high water events” shall refer to flows when the
water surface reaches or exceeds any one of the following conditions: (a) a reading of 65.0 on the
California Data Exchange Center (CDEC) Yuba City (YUB) continuous water stage recorder and
staff gage located near the right bank of the Feather River at the 5™ Street Bridge in Yuba City;
(b) a reading of 57.0 on the CDEC continuous water stage recorder and staff gage located on the
right bank of the Feather River at Boyd’s Landing (FBL) near River Mile 21.0, approximately
three miles south of Yuba City; or (c) a reading of 40.0 on the CDEC continuous water stage
recorder and staff gage located on the left bank of the Feather River near Nicolaus (NIC). All
staff elevations are in U.S. Corps of Engineers Datum (USED).

Particular attention should be given to monitoring the performance of the setback levee at Star
Bend during “high water events” in the levee’s first few years of operation, to ensure that the
setback levee functions as designed. Attention should be paid to any cracking or slumping of the
waterside slope and crown. Additionally, erosion-protecting vegetation may not be fully
established during the first few flood seasons. Significant erosion will be less likely to occur on
the levee when ground cover is well established. After initial levee performance has been

confirmed, general operation and maintenance inspection should continue.
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Standard flood-fighting techniques should be employed during high water events and observed
probiem areas should be addressed promptly. Proper response during high water conditions will
include measures to prevent erosion and the prompt repair of any wave wash or scour damage.

Typical flood-fighting methods will include the following:

High water patrolling and reporting of trouble spots.

e Wave wash protection of eroded landside slope.

e Caving bank protection.

e Scour hole repair.

e Topping of low or eroding spots on the levee crown using sandbags, lumber and sack,

or mud box bulkhead construction.

e Flood barrier construction.

e Sandbagging to control boils that are issuing sediment.

e Brushing and sacking the landside levee slope.

Draining the landside levee slope.
Suggested flood-fighting protocols are described in detail in the documents listed below.
e “Standard Operation and Maintenance Manual for the Sacramento River Flood

Control Project;” revised May 1955, U.S. Army Corps of Engineers, Sacramento
District.
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“Superintendent’s Guide to Operation & Maintenance of California’s Flood Control

Projects,” State of California, Department of Water Resources, Division of Flood

Management, undated (Appendix C).

1913, 30 April 2000.

“Design and Construction of Levees,” U.S. Army Corps of Engineers, EM 1110-2-

A good summary of flood-fighting methods is contained in the DWR publication entitled, “Flood

Fighting Methods,” dated August 2003.

reference.
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SECTION 10 MAINTENANCE AND INSPECTION OF UNIT No. 144
LEVEE SYSTEM & ADJOINING FLOOD PLAIN

Section 10.1 addresses maintenance and inspection of the Unit No. 144 levee system, inclusive
of the setback levee improvements at Star Bend; and Section 10.2 addresses the maintenance,
inspection, monitoring and reporting requirements for vegetation in the adjoining floodplain of
the Lower Feather River Corridor (LFRC), particularly for the enlarged floodplain at Star Bend

and other areas considered for future habitat mitigation and enhancement.

SECTION 10.1 Maintenance and Inspection of Unit No. 144 Levee System

A summary of inspection and maintenance requirements for the entire levee system of Unit No.
144 is shown in Table 3. The basic inspection and maintenance related to the project levees is as
stated in Sections 4, 5, 6, and 7 of the USACE’s “Standard Operation and Maintenance Manual
Jor the Sacramento River Flood Control Project,” and Section 4 of DWR’s “Superintendent’s
Guide to Operation & Maintenance of California’s Flood Control Projects.” Unless specifically

addressed herein, refer to these documents for further guidance.

10.1.1 Types of Inspection

Routine Inspection

Routine inspections should include observation of the levee crown and slope for evidence of soil
erosion, animal burrows, weed infestation, tree growth, and other undesirable vegetative growth.
Evidence of seepage and/or boils should be reported immediately and evaluated in a timely
manner by a qualified engineer. Items to be observed and evaluated are described in more detail
under “Inspection and Maintenance Guidelines” below. The inspection checklist and forms
provided in Appendix H, the USACE’s “Flood Damage Reduction Segment/System Inspection

Report,” should be used for inspection reporting.
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As indicated in the USACE’s “Standard Operation and Maintenance Manual for the Sacramento

River Flood Control Project,” inspections should be made:

e immediately prior to the beginning of each flood season to ensure the structural

integrity of the levees, allowing sufficient time to complete necessary repairs;

e immediately following each major high water period;

e atintervals not exceeding 90 days; and

e at such intermediate times as may be necessary to ensure the best possible care of the

levee.

Special Inspections

Special inspections are required immediately after significant natural events such as high water
events and earthquakes, or as otherwise deemed necessary by operating or engineering
personnel. These inspections should follow the same procedures and level of care as during
formal routine inspections. Inspection of the levee should be performed after all earthquakes of
notable intensity (i.e., able to be felt). The entire length of the levee should be traveled and
particular attention should be given to observing the levee crown and slope for evidence of
slumps, cracking, sagging, subsidence, liquefaction-induced boils, or other signs of levee or
foundation deficiencies. Any slumps, cracks, sagging, or other damage should be immediately
marked on the ground, reported, and evaluated by a qualified engineer. Specifically included

arc:

e Earthquakes measuring less than 5.0 on the Richter scale; inspections shall be

performed when the epicenter is within 3 miles of the project.
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» Earthquakes measuring 5.0 to 6.0 on the Richter scale; inspections shall be performed

when the epicenter is less than 30 miles from the project.

e FEarthquakes measuring 6.0 or higher on the Richter scale; inspections shall be

performed when the epicenter is less than 50 miles from the project.

¢ Inspections shall also be performed after any earthquake in which specific reports of

damage are received.

10.1.2 Inspection and Maintenance Guidelines

Crown Roadways

The levee crown should be maintained and all crown roadways, ramps, gates, and access roads
should be properly maintained and kept serviceable. This work involves periodically grading
and gravelling road surfaces following the same procedures and requirements outlined in
Section 4 of the USACE’s “Superintendent’s Guide to Operation & Maintenance of California’s
Flood Control Projects.” Maintenance will ensure that no ruts, pot holes, or other depressions
are on the levee. The levee crown, embankments, and access road crowns should drain properly
without any ponded water. Gates are particularly subject to vandalism and need to be repaired as

needed.

Via Star Bend Road the public does have access to the O’Conner Lakes area located waterward
of the levee and managed by the California Department of Fish and Game. To the best of their
ability, the Superintendent should discourage vehicular and pedestrian traffic on the levees
outside of the area designated for public access. If public use of the levee is observed, the
Superintendent should note the details and circumstances and report these activities to the proper

authorities for action.

Rodent Activity
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Squirrels and other burrowing rodents can threaten the structural integrity of levees by loosening
soil, increasing the risk of erosion and sloughing, and increasing the likelihood of piping-type
erosion failures. Therefore, a rodent control program should be implemented year-round for the
modified levee. The rodent control program should use the same procedures and requirements as
outlined in Section 5 of DWR’s “Superintendent’s Guide to Operation & Maintenance of

California’s Flood Control Projects.”

Vegetation Management on Levee Slopes and First 15 to 50 Feet Beyond Toes of Levee

Mowing, burning, spraying, and other vegetation management procedures should be
implemented as outlined in Section 3 of DWR’s “Superintendent’s Guide to Operation &

Maintenance of California’s Flood Control Projects.”

Grasses and ground covers that provide erosion protection and yet permit inspection and flood-
fighting are permitted. Inspections should determine if there is good coverage of grass or ground
cover over the levees and note those areas that are deficient. The Superintendent and associated
staff should take no action, such as burning grass and weeds during inappropriate seasons, which
may retard or destroy the growth of ground cover during the flood season. Broadleaf weeds
growing among desirable grasses should be controlled by selective herbicides. Ground cover

should be maintained at 12 inches in height or less.

Trees and shrubs are not permitted to grow on the levee slopes or crown. Any plant that
obscures the view from the crown of the levee to the toe where boils and leaks would be most
likely to occur should be removed. Any plants that may impede flood-fighting efforts, such as
construction of sack rings to control boils, should be removed. In accordance with USACE ETL
1110-2-571, “Guidelines for Landscape Planting and Vegetation Management at Levees,
Floodwalls, Embankment Dams, and Appurtenant Structures,”. In accordance with Local
Maintaining Agency (LMA) standards, all brushy and woody vegetation over one inch in
diameter at the ground level should be removed from: (1) the levee slopes; (2) and an area that
extends for the first 50 feet from the waterside and landside toes along the 3,400 lineal ft. section
of setback levee between Star Bend and Tudor Roads; and (3) an area that extends for the first 15
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feet from the waterside and landside toes for the balance of the Unit No. 144 levee outside of the
Star Bend Area. Valley elderberry shrubs less than one-inch in diameter are not considered
valuable habitat to the threatened and endangered Valley Elderberry Longhorn Beetle (VELB)
The standard adopted by the LMA for removing brushy and woody vegetation of one-inch in

diameter and less on and adjacent to the levee slopes will eliminate the risk of any young

elderberry shrubs of less than one-inch in diameter from becoming jurisdictional under the
guidelines adopted by the USFWS for the protection of the VELB. In the event the elderberry
shrubs grow in excess of one-inch in diameter at the ground level they become jurisdictional and
may limit the (LMA) from performing routine maintenance and inspection on or near the subject

levee slopes.

In general, vegetation within any existing access easements landward and waterward of the levee
toe shall be limited to groundcovers to allow unimpeded maintenance activities, inspections, and
flood fighting. Vegetation should be maintained in such a manner as to allow for unimpaired

passage and operation of maintenance equipment and flood-fighting efforts.

Please refer to Section 10.2 of this O&M manual addendum, entitled, “Maintenance,
Inspection, and Monitoring Plan of Floodplain Adjacent to Unit No. 144 Levee System” for
specific vegetation control and management measures for the adjoining floodplain, particularly
for the Valley Elderberry Longhorn Beetle (VELB) conservation areas at Star Bend. The VELB
conservation area of 20.65 acres is shown in Figure 4, and special vegetation management
procedures must be adhered to while working in or near this area that is immediately water-ward
of the waterside access road adjacent to the setback levee at Star Bend. Although certain
restrictions apply for maintaining the mitigation and habitat enhancements in this enlarged
portion of the floodplain, this same area should be maintained to keep the roughness coefficient
“n” values at .07 or less. The “n” values of .07 or less are further defined by the types and
densities of plantings that have been installed at Star Bend shown and described in Appendix G -
Feather River Setback Levee and Phase 1 Habitat Enhancement Project at Star Bend 2010 Initial
Monitoring Report - Year 1, including As-built Exhibit Sheets 1, 2 and 3 of 3, prepared by

Restoration Resources.
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Erosion Control and Repair

All levee slopes should be inspected for soil erosion and animal burrows Vegetation should be
maintained to allow inspection of the slopes. Dragging of the levee slopes to repair minor
surface erosion or irregularities and prevent serious erosion should be performed on an as-needed
basis. Procedures for dragging are outlined in Section 4.22 of DWR’s “Superintendent’s Guide
to Operation & Maintenance of California’s Flood Control Projects.” More extensive erosion

features should be repaired as outlined in Section 12.1 of this O&M Manual.

During and immediately after high water events, LMA personnel should travel the length of the
levee and observe the waterside slope and levee crown for indications of erosion. All erosion
and scour holes resulting from high flows and wave action should be immediately repaired and

areas promptly stabilized and revegetated, if needed.

Seepage
During routine inspections, personnel should travel the length of the levee and observe the lower

levee slope and area along the landward toe for indications of seepage and boils. Any evidence
of seepage, sinkholes, and/or boils should be immediately reported and evaluated by a qualified
engineer. During and immediately after high water events, i.e. any event in which the river rises
above the level that would subject the levee to water against its waterside slope, personnel should
travel the length of the levee and observe the lower landside levee slope and area along the toe
for indications of seepage and boils. Areas of seepage and/or boils should be immediately

reported and evaluated by a qualified engineer.

Underseepage Relief Wells

All of the relief wells within the Unit No. 144 levee system flow infrequently, statistically about
once every 7 to 9 years when high-water rises onto the slopes of the levee system. Seepage relief
wells of the Unit No. 144 levee system constructed by the USACE and formally turned over to
the Local Maintaining Agency (LD1) should be visually inspected annually, preferably
immediately prior to normal high-water seasons and more often during high water events when
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water is against the waterward slope of the levee. Flow quantities in the relief wells should be
measured before, during and for an appropriate period after a significant peak in the river level in
accordance with ER 1110-2-1942, paragraph 8.d. Pumping tests and audio visual inspections
should be performed on wells that flow infrequently at fiver-year intervals. The LMA is
implementing a reliéf well pump testing and audio visual inspection program that reviews 20%
of all its relief wells every year for Unit No. 144, resulting in every well being tested and video-
inspected at least once during every five year period. The tests performed should determine the
current specific capacities of the wells and their sedimentation concentration per ER 1110-2-
1942 paragraph 9.a. The amount of sediment in the wells should be measured after flood flows
or high water events, and before and after performance of pumping tests. To chart long-term
performance of each well the periodic test data and sedimentation concentration data should be

properly recorded and available for easy retrieval during future high-water events.

Cracking. Settlement, and Slips

During routine inspections, personnel should travel the length of the levee and observe the crown
and levee slopes for indication of cracking, slumping, or localized slippage of the levee slope.
Any cracks, scarps, or areas of subsidence should be immediately marked on the ground,

reported, and evaluated by a qualified engineer.

Encroachments

During routine inspections, personnel should check to determine whether trash, debris,
excavations, structures, or other obstructions are present within the project easement area. If
non-permitted encroachments are observed, the Superintendant should contact the encroaching
entity by mail and instruct them to remove the encroachment. The Superintendant should also

notify the CVFPB of any non-permitted encroachments.

The Superintendant should keep a log of encroachments within the project right of way with
location, description, encroachment authorizing document (permit #) and any other details
important to the Superintendant to ensure proper operation and maintenance. Listed below are
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the drainage and irrigation structures which may or may have extended through the Unit No. 144

levee as identified in Paragraph 2-02.a of the former supplement dated August 1955. Various

other encroachments, particularly irrigation structures have been added since 1955, such as the

Tudor Mutual Water Company and Volcano Vista Farms pipelines located at the north end of the

Star Bend Setback levee and as further described in detail in Section 5, paragraph a. of this

addendum.

Drainage and Irrigation Structures on Right Bank of Feather River, Unit No. 144

As Identified in 1955 Supplement

Location Station Size & Kind of Pipe Other Structure Description
1414+10 3” Steel Extra Strong Galvanized Pipe
1468+79 36” Corrugated Metal Pipe (CMP)
1469+70 24> CMP Yuba City Outfall Sewer, No. 781 Gate Valve
1473+60 18” Steel
109+23 12” Steel
333+43 24” Steel
358+00 8” Steel
477+00 8” Steel
486+00 10” Steel
497+00 6” Steel
529+00 12” Steel
537+00 10” Steel
574+00 8 Steel
616+72 24” Steel
638+07 8” Steel
657+00 8” Steel
678+00 8” Steel
735+57 36” Steel
736+00 54 “ CMP
585+32 8 Steel
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Riprap Revetments

See paragraph 4-05 of Standard Manual

Record Keeping

A permanent record should be maintained of all levee inspection and maintenance activities. ™
Records should include dated inspection reports (in checklist form), conditions observed

including a description of the specific locations, and maintenance actions taken.

SECTION 10.2 MAINTENANCE, INSPECTION, AND VEGETATION MONITORING

PLAN OF FLOODPLAIN ADJACENT TO UNIT NO. 144 LEVEE SYSTEM A
10.2.1 Background of Valley Elderberry Longhorn Beetle (VELB) Mitigation and Habitat

Enhancement Plans at Star Bend and Adjoining O’Conner Lakes 'ﬁ--ﬂ

Consistent with the Habitat Enhancement Plan (HEP) for the Setback Levee at Star Bend, dated

March 6, 2009 (Appendix F) and the USFWS Biological Opinion dated February 6, 2009, LD1 R
as the LMA, is committed to preserving at maintaining least 20.0 acres of VELB habitat to
ensure that the compensatory habitat mitigation and enhancements are sustained in perpetuity
while maintaining the integrity of the flood control and flood conveyance system. Figure 5
shows the limits of the Star Bend Setback Levee and the enlarged floodplain inclusive of the
associated mitigation and habitat enhancement boundaries in relation to the CDFG O’Conner
Lakes Unit Riparian Restoration Plan Area of approximately 228 acres. The O’Conner Lakes
restoration area is located within the larger O’Conner Lakes Wildlife Unit that encompasses

approximately 471 acres (Figure 6).

In addition to the 20.65 acres of VELB mitigation and habitat enhancements in the enlarged
floodplain at Star Bend there is still another 28.5 acres (Figure 4) that is available to LD1 and its
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local flood control partners within the Sutter Butte Flood Control Agency (SBFCA). The
regional flood control improvements contemplated by SBFCA in connection with securing at
least a 100-yr level of flood protection for the Yuba City Basin, inclusive of areas south of Yuba
City along the west Levee of the Feather River - Unit No. 144, will likely require environmental

mitigation and enhancement opportunities within the remaining 28.5 acres.

10.2.2 Consistency of Vegetation Maintenance Plan with CVFPB Requirements, the
Lower Feather River Corridor Management Plan, and the Star Bend Habitat

Enhancement Plan

The vegetation maintenance and monitoring plan for the enlarged floodplain at Star Bend is
developed herein to be responsive to maintaining the flow conveyance and flood safety attributes
of the improved flood control system at Star Bend while collectively meeting the USFWS
Biological Opinion mitigation, compensatory, and conservation conditions specifically
developed for the Setback Levee at Star Bend. The vegetation maintenance and monitoring is
also intended to be responsive and consistent with the Central Valley Flood Protection Board’s
(CVFPB) desire to have a long-term maintenance plan that ensures flood safety and flood flow
conveyance is preserved and maintained in the Lower Feather River while acknowledging the
environmental conditions and potential incidental take considerations imposed by the USFWS.
The vegetation management plan is also consistent with the short- and long-term goals and
objectives of the Lower Feather River Corridor Management Plan (LFRCMP). The LFRCMP is
being developed by key stakeholders of the Lower Feather River Corridor, and include, but are
not limited to; the USACE, the CVFPB, CDFG, USFWS, DWR, TRLIA, RD 784 and LD1. The
LFRCMP is a multi-objective plan that may implement a Habitat Conservation Plan (HCP)
and/or an adaptive management plan that will address ongoing flood flow conveyance,
vegetation management and environmental enhancements within the Lower Feather River
Corridor, inclusive of the 16.65 miles of the West Levee of the Feather River, Unit, No. 144,
except the northerly 1.75 miles north of Highway 20, in Yuba City.

The vegetation maintenance and monitoring plan for the floodplain enlarged by approximately
49.5 acres at Star Bend is intended to be implemented for the current 20.65 acres of VELB
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mitigation and habitat, as well as for any subsequent additions (up to 28.5 acres) by LDI or
others. It is also intended to set the framework and operational parameters for managing and
monitoring the vegetation of the enlarged floodplain that is adjacent to the O’Conner Lakes
Wildlife Unit and is included within the Lower Feather River Corridor Management Plan

boundaries.

10.2.3 Hydraulic Designs, Baseline Conditions, and Freeboard Operational Parameters for

Enlarged Floodplain in Star Bend Project Area (RM 16.50 to RM 18.25)

By incorporating the Star Bend Setback Levee into the West Levee of the Feather River - Unit
No. 144 of the Sacramento River Flood Control Project it enlarged the floodplain incrementally
by approximately 49.5 acres, and it also incrementally lowered the flood stage elevations along
the right bank, Unit No. 144, levees below the USACE 1957 Design Profile by 0.10 to 0.30 feet
at and above Star Bend between River Mile (RM) 17.50 and RM 23.25. The improved freeboard
conditions incrementally gained by the Setback Levee at Star Bend were also greatly increased
by the setback levee on the opposite (left) bank, above Star Bend constructed in 2009 and 2010
by the Three Rivers Levee Improvement Authority (TRLIA). Refer to Table 1 and Figure 7 for
the 2010 post-project baseline conditions of the improved freeboard within Unit No. 144 that has
been gained relative to the USACE 1957 Design Flow of 300,000 cfs as well as the 100-yr
(280,000 cfs) and 200-yr (350,000 cfs) Annual Exceedance Probability (AEP) events. Table 1
shows that approximately 4.1 to 4.9 feet of freeboard exists in the Star Bend Area (RM 16.50 to
RM 18.25) for the 200-yr AEP event, and that approximately 7.3 to 8.0 feet of freeboard exists
for the 100-yr AEP event. The water surface profiles and freeboard conditions gained by both of
the setback levees were calculated with the assumption that the Manning roughness coefficient
“n” value for the enlarged and adjoining floodplain at Star Bend and O’Conner Lakes in Sutter
County would not exceed 0.07 in the future. The latest baseline freeboard calculations also
assumed “n” values in the O’Conner Lakes Wildlife Unit of 0.035 for native grass areas as noted
in Figure 8. Given the baseline freeboard conditions with the setback levees in place, LD1 and
any of its vegetation management partners and successors should manage the enlarged floodplain
at Star Bend and O’Conner Lakes at or below the “n” values shown in Figure 8 to maintain the
minimum levels of freeboard as noted in Table 1 and shown in Figure 7. The enlarged
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floodplain, inclusive of the Phase 1A, 1B, and 1C planting areas at star Bend containing mostly
herbaceous plants and little hardwood plant species can be easily managed to keep “n” values
collectively below 0.07. The Feather River Setback Levee and Phase 1 Habitat Enhancement
Project at Star Bend 2010 Initial Monitoring Report, inclusive of as-built sheets, dated July 2010
(Included as Appendix G) indicates the density of plants per acre for each component for the
Phase 1A, 1B, and 1C Plantings. The plants densities per acre can be utilized as a benchmark for
establishing “n” values of less than 0.07 for the Star Bend area as well as other areas adjacent to
the Unit No. 144 levee system. However, in the event the “n” values increase above 0.07 within
the 20.65-acre VELB Phase 1A and 1B mitigation/conservation area and the 2.46-acre cultural
resource (Phase 1C) area, LD1 and or other responsible agencies shall reduce the “n” values by
selectively thinning vegetation in the adjoining areas to the north and east of the VELB
conservation and restoration area(s) to maintain an average “n” value of 0.07 or less as shown in

Figure 8.

The minimum stated 2010 baseline freeboard conditions stated in Table 1 for the Star Bend and
adjoining O’Conner Lakes areas should apply and be maintained on the right bank levee between
- RM 16.50 on the downstream end through RM 18.25 on the upstream end. This stretch of the
West Levee of the Feather River - Unit No. 144, corresponds to the levee reach defined with its
downstream limit approximately 1,000 feet southerly or downstream from the easterly extension
of Tudor Road, and its upstream limit being a distance of approximately 2,000 feet upstream of
the easterly extension of Star Bend Road. The minimum 2010 baseline freeboard levels between
River Miles 16.50 and 18. 25 as noted in Table 1 shall be maintained by the Superintendent and
any of its vegetation management partners and successors, unless otherwise mutually agreed
upon by LD1, the CVFPB, and the LFRCMP and/or its collective successors. The water surface
profile shall not be allowed to increase above the USACE 1957 design profile. In no event shall
the vegetation in the floodplain of the Feather River at or near Star Bend between RM 16.50 and
18.25 be managed to infringe upon less than 7.33 feet of freeboard against the 1-100-yr AEP
event and less than 4.13 feet against the 1-200 yr AEP event.
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10.2.4 Hydraulic Designs, and Freeboard Operational Parameters for Unit No. 144,
Beyond the Star Bend Project Area

For the balance of the floodway outside of the Star Bend Setback Area described above, bounded
by the West Levee of the Feather River - Unit No. 144, the vegetation in the Lower Feather
Corridor shall be managed in accordance with the CVFPB, USACE, and Local Maintaining
Agency (LMA) standards, in which the hydraulic benefits of the setback levees within the LFRC

will be taken into consideration.

Consistent with gaining additional freeboard and greater levels of flood protection in the Lower
Feather River Corridor above Star Bend with the implementation of the TRLIA setback levee on
the left bank of the Feather River (opposite levee of Unit No. 144) and the LD1 Setback Levee at
Star Bend, LD1 suggests managing and controlling the vegetation in the river corridor as close as
possible to the new baseline conditions for the 100-yr and 200-yr AEP events. The new baseline
freeboard conditions as noted in Table 1 and in Figure 7, particularly on the west side of the river
channel, indicate there is of 5 to 8 feet of freeboard for large segments of Unit No. 144 for the
200-yr and 100-yr AEP events, respectively, but less for the USACE 1957 Design Profile.
SBFCA and LDI are preparing plans to rehabilitate significant portions of Unit No. 144 above
Star Bend to secure 200-yr protection for Yuba City and 100-yr protection for areas south of
Yuba City. The rehabilitation designs for most of Unit No. 144 are utilizing the new 2010
baseline freeboard conditions as a basis of design in conjunction with 1957 Design Profile to
establish the new Design Water Surface Elevation (DWSE), consistent with the DWR’s Interim
Levee Design Criteria (ILDC) for urban areas. Thus, until the Unit No. 144 rehabilitation
designs are complete and approved by the USACE and the CVFPB, it is prudent to manage the
vegetation in the Lower Feather River Corridor along Unit No. 144, and any increases in the
Water Surface Elevation (WSE) or vegetation plantings within the LFRC shall be subject to the
CVFPB, USACE, and LMA standards for approval. The CVFPB, USACE, and LMAs shall take
into consideration the hydraulic benefits gained from the completion of the setback levees within
the LFRC while completing their respective technical reviews. The water surface profile shall
not be allowed to increase above the USACE 1957 design profile. The suggested vegetation
management practices mentioned above relative to minimizing impacts to the current baseline
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freeboard conditions are intended to be a hydraulic measuring guide for controlling and
maintaining vegetation in the Lower Feather River Corridor by LD1, DWR and others. The
LFRCMP will provide opportunities and adaptive management procedures to explore applicable
revisions to the suggested limitations on changing the hydraulic profiles as a result of vegetation
management practices at Star Bend and other portions of the floodway adjacent to Levee Unit

No. 144.

10.2.5 Maintenance and Monitoring Requirements of 20.65-Acre VELB Mitigation and
Habitat Enhancement Area and 2.46-Acre Cultural Site

The USFWS Biological Opinion dated February 6, 2009, for the VELB at Star Bend, coupled
with the Star Bend Habitat Enhancement Plan (HEP) - Appendix F, requires the LMA/
Superintendent to preserve at least 20.0 acres of VELB habitat. This requirement is to ensure
that the compensatory habitat mitigation and enhancements are sustained in perpetuity while
maintaining the integrity of the flood control and flood conveyance system. Consistent with the
USFWS VELB programmatic conservation guidelines revised July 9, 1999, a condition to ensure
the mitigation and habitat enhancements are sustained requires LD1 to monitor and maintain a
60% survivorship of the elderberry transplants and seedlings as well as the associate plants on
the 20.65 acres. The initial monitoring report prepared in July of 2010 by Restoration Resources
noted that all but 3 of 37 transplanted elderberry shrubs had survived, and that 1377 of 1475
(94%) elderberry seedlings had survived and that 2544 of 2573 (99%) of the associate plants had
survived. Annual monitoring and reporting should continue by the LMA/Superintendent over a
period of 10 consecutive years through June of 2019 or seven years out of a period of 15 years
concluding in 2025, consistent with the USFWS conservation guidelines. Annual monitoring of
plant survivorship and population surveys of VELB, consistent with the USFWS conservation
guidelines, are also required to take place twice a year during the VELB active season between

February 15 and June 30.
To ensure high survivorship LD1 is required to irrigate the VELB when appropriate, and not use
insecticides, herbicides, fertilizers or other chemicals within 100 feet of any elderberry plant with
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one or more stems measuring 1.0 inch in diameter at ground level. If invasive, non-native plants
require selective weeding and/or vegetation of associate plants collectively exceed an “n” value
of .07 as shown in Figure 8, the selective plant removal should only take place during the VELB
dormancy period of November 1 through February 14. The LMA/Superintendent shall provide
seasonal training to all field personnel relative to identifying elderberry shrubs during dormant
and non-dormant periods to prior to any vegetation control activities within 100 feet of any

elderberry shrubs within the Phase 1A and 1B elderberry planting areas.

The Phase 1C native blackberry and wildrose plantings covering 2.46 acres of a known cultural
site are intended to serve as a deterrent to future disturbance of the known site. The density of
plantings per acre (as noted in Appendix G — As-Built Sheet 1 of 3) are greater in Phase 1C, than
1A and 1B, but represent a similar “n” value of 0.07 or less with approximately 415 blackberry

and 415 wildrose plants per acre.

10.2.6 Vegetation Maintenance Practices Adjacent to 20.65-Acre VELB Mitigation and

Habitat Enhancement Area

As noted above, consistent with the USFWS conservation guidelines, use of insecticides,
herbicides, fertilizers or other chemicals are prohibited within 100 feet of any elderberry plant
greater than one-inch in diameter, and as such, none of the above substances should be applied to
the 50-ft. clear area located between the waterward toe of the setback levee and the 20.65 acre
VELB mitigation and habitat enhancement area. The noted 50-ft. wide strip waterward of the
levee can be seasonally mowed or disked (except during the VELB active season of March 15
through June 15) to keep vegetation to less than one inch in diameter at ground level. Elderberry
shrubs of less than one-inch in diameter at ground level in this 50-ft. wide strip can also be
removed except during the VELB active season of March 15 through June 15. Elderberry shrubs
of less than one-inch in diameter at the ground level on the levee slopes can be removed at any
time as they are located a minimum of 90 to 100 ft. away from any elderberry shrubs planted or
transplanted within the 20.65 acre mitigation/enhancement site. Mowing or disking in the noted
50 ft.-wide strip waterward of the levee can take place except during the VELB active period of
March 15 through June 15. Burning of grasses along both landward and waterside slopes of the
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levee and up to 50 ft beyond the landward toe is acceptable during the VELB active period of
March 15 through June 15, as all of the transplanted and planted elderberry shrubs are located at
least 90 to 100 feet away from the nearest levee slope(s). If vegetation control (mowing or
selective removal) is required north or east of the 20.65-acre VELB mitigation and habitat
enhancement site, such activity shall not take place during the VELB active period of March 15
through June 15.

10.2.7 Vegetation Management Contracts and Funding Sources

In July of 2010 LD1 entered into a two year contract with Restoration Resources to maintain and
monitor the 20.65 acre VELB mitigation and habitat enhancement site consistent with the
USFWS conservation and reporting guidelines. LD1 has also contracted with Restoration
Resources for maintaining and monitoring the vegetation of blackberries and wildrose on 2.46
acres providing protection to a known cultural site. The two year maintenance and monitoring
contract between LD1 and Restoration Resources is in the amount of approximately $60,000, or
approximately $30,000 per year. The two-year contract with Restoration Resources, with
possible extensions, will be funded by the EIP funds and LD1. Subsequent funding for
monitoring and maintenance will also be pursued through other grant programs such as DWR’s
Flood Corridor Plan. Cost-sharing with SBFCA and DWR will also be pursued in connection
with enlarging the current 20.65 acre habitat mitigation and enhancement site by as much as 28.5
acres. It is hoped with the potential enlargement of the existing 20.65-acre site to 49.15 acres
adjacent to the O’Conner Lakes 228-acre Riparian Vegetation Plan Area that the enlarged
floodplain at Star Bend can be passively managed in the near future with little or no vegetation
control or monitoring required. Enlargement of the enhancement area with advanced restoration
efforts in consultation with the USFWS may ultimately lead to the elimination or reduction of
ongoing maintenance, monitoring, and reporting requirements for the current 20.65-acre VELB

mitigation and habitat enhancement site.
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SECTION 11 LEVEE SURVEILLANCE

Surveillance of the levee shall be carried out as described in Table 3 included in Section 10.1 of
this O&M addendum. Annual readings of the five settlement monuments located along the
crown of the setback levee at Star Bend (and noted in Table 2) should be recorded annually until
subsidence readings indicate the levee has settled less than 0.1 foot over a twelve month period.
The design of the setback levee at Star Bend anticipated a total post-construction settlement of
approximately four inches (0.33 feet). Should the settlement exceed this amount, an engineer
should be consulted to evaluate the levee height with respect to the design water surface.
Settlement monitoring and profiles of the levee unit wherever freeboard ( or the Top of Levee)
is less than four feet above the USACE 1957 design profile needs to take place at five-year
intervals to ensure there are no variations in crown elevation or other irregularities that might

threaten the integrity of the levee.
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SECTION 12 REPAIR, REPLACEMENT, AND REHABILITATION

The local sponsor LD1, also referred to as the LMA, has entered into a separate Operation,
Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) Agreement with the CVFPB
on December 3, 2010. The OMRR&R Agreement covers not only the local sponsor’s separable
improvements and elements of the Setback Levee at Star Bend (described in Section 5,
paragraph s. of this addendum to the O&M manual and as authorized by the Project Cooperation
Agreement noted in Section 7 of this O&M Addendum) but also the balance of the levee system
of Unit No. 144. Consistent with the noted OMRR&R Agreement this addendum to the O&M
manual also addresses the Superintendent’s O&M responsibilities for the entire levee system of

Unit No.144 of the Sacramento River Flood Control Project.

All required repair, replacement, and/or rehabilitation should be made as recommended in the
USACE’s “Standard Operation and Maintenance Manual for the Sacramento River Flood
Control Project,” and to the specifications for the original project construction unless otherwise

directed by the CVFPB, or noted in the OMRR&R Agreement between the CVFPB and the local
sponsor, LD1.

12.1 Erosion Repair

Areas of significant erosion, as determined by a qualified Engineer, should be over-excavated
and filled with compacted backfill. The material properties and compaction requirements for the
backfill should be the same as specified for the original project construction. The repaired area
should then be stabilized using an erosion mat or fabric, as approved by the engineer, and

reseeded to reestablish the ground cover.

12.2 Crack Repair

All cracks in the levee crown or slopes should be repaired using the following procedures:

(1) Remove and salvage the gravel surfacing material on the levee crown; (2) excavate the levee
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crown and/or slope along the crack to the full depth of the crack; (3) backfill with compacted
clayey material placed in thin lifts and meeting the material property and compaction
requirements for the original levee construction; (4) replace and compact the gravel surfacing
over the levee crown; and (5) stabilize the repaired area on the levee slope using an erosion mat

or fabric and reseed it to reestablish the ground cover.

12.3  Slip Repair

All slips in the levee crown or slopes should be repaired using the following procedures:
(1) Remove and salvage the gravel surfacing material on the levee crown; (2) excavate and
remove the entire slip or crack surface to ensure that the failure plane and all failed materials
(since these materials would thereafter only obtain residual strength) are completely removed;
(3) backfill with compacted clayey material placed in thin lifts and meeting the material property
and compaction requirements for the original levee construction; (4) replace and compact the
gravel surfacing over the levee crown and;(5) stabilize the repaired area on the levee slope using

an erosion mat or fabric and reseed it to reestablish the ground cover.
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Notification of distress should be reported in accordance with ER 1110-2-101, “Reporting of

Evidenced of Distress of Civil Works Structures.”
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SECTION 14 REFERENCES

14.1 USACE Engineer Regulations
ER 1110-2-401 Operation, Maintenance, Repair, Replacement, and Rehabilitation Manual
for Projects and Separable Elements Managed by Project Sponsors,

September 1994

ER 1110-2-100 Periodic Inspection and Continuing Evaluation of Completed Civil Works
Structures, February 1995

ER 1110-2-101 Reporting of Evidenced of Distress of Civil Works Structures, March
1996

ER 1110-2-1942 Inspection, Monitoring and Maintenance of Relief Wells, September 1998
14.2 USACE Engineer Manuals
EM 1110-2-1913 Design and Construction of Levees, April 2000

EM 1110-2-1914 Design, Construction, and Maintenance of Relief Wells, May 1992

14.3 References Specific to Unit No. 144

Supplement to Standard Operation and Maintenance Manual for Unit No. 144, West Levee of
Feather River from North Boundary of Levee District No. 1 to North Boundary of Reclamation
District No. 823, dated August 1955

Levee District One Flood Safety Plan for Unit No. 144 of Sacramento River Flood Control
Project, prepared January 2011 by GEI Consultants, Inc.

14.4 Other References

California Department of Water Resources; “Proposed Interim Levee Design Criteria for Urban
and Urbanizing Area State-Federal Project Levees,” Third Draft, May 15, 2009.

U.S. Army Corps of Engineers, Sacramento District; “Geotechnical Levee Practice, SOP EDG-
03.”

U.S. Army Corps of Engineers, Sacramento District; “Standard Operation and Maintenance
Manual for the Sacramento River Flood Control Project,” May 1955.
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U.S. Army Corps of Engineers, ETL 1110-2-571; “Guidelines for Landscape Planting and
Vegetation Management at Levees, Floodwalls, Embankment Dams, and Appurtenant
Structures.”

U.S. Army Corps of Engineefs; “Levee Owner’s Manual for Non-Federal Flood Control Works,
The Rehabilitation and Inspection Program, Public Law 84-99,” March 2006.
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Unit No. 144 Settlement Monument Elevations
At Levee District One Star Bend Setback Levee

LEVEE DISTRICT NO. 1 OF SUTTER COUNTY — UNIT No. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

TABLE 2

SETTLEMENT MONUMENT SURVEYS - JUNE and AUGUST 2010

Item Northing Easting CL Offset, *Elev. on *Elev. on | Change Description
Feet | 06-16-2010 | 08-16-2010 | ™ Elev:
MON-1 | 213036.0572 | 6674370.821 | 23.10 left 71.483 71.491 0.008 | 2 '4” Brass Disk
MON-2 | 2129693.859 | 6674817.647 | 7.03 left 70.987 70.966 -0.021 | 2 %” Brass Disk
MON-3 | 2128875.613 | 6675388.154 | 6.49 left 70.604 70.591 -0.013 | 2 % Brass Disk
MON-4 | 2128048.777 | 6675966.635 | 7.56 left 70.120 70.099 -0.021 | 2 %” Brass Disk
MON-5 | 2127637.950 | 6676253.483 | 8.79 left 69.886 69.871 -0.015 | 2 %” Brass Disk

* All Elevations reported in 1929 NGVD

January 12, 2011
GEI'100372 Wood Rodgers 8270.004
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LEVEE DISTRICT NO. 1 OF SUTTER COUNTY - UNIT NO. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

TABLE 3

Summary of Inspection/Maintenance/Surveillance Requirements
For Unit No. 144, West Levee of Feather River, Sutter County, California

O&M Activity Requirement and Frequency Responsibility
Inspections
Routine Inspections At intervals not exceeding 90 days, immediately | Superintendent
prior to the beginning of the flood season,
immediately following each major high water
period, and at intermediate times as may be
necessary to ensure the best possible care of the
levee.
Suggested intervals not exceeding 30 days
during break-in period between October 2009
and October 2011.
Special Inspections After significant natural events such as Superintendent
earthquakes (floods addressed above).
As deemed necessary by operating or
engineering personnel.
Maintenance/Surveillance
Crown Roadway Maintenance as needed to keep crown roadways, | Superintendent
ramps, gates, and access roads serviceable.
Rodent Control Year-round rodent control program. Superintendent
Vegetation Management As needed. Superintendent
Erosion Control and Repair As needed dragging of the levee slopes. Superintendent
Inspection during and immediately after high
water events.
Monitoring and repairing, as needed.
Seepage Monitoring During routine inspections (see schedule above). | Superintendent
During and immediately after high water events.
Crack and Slip Monitoring During routine inspections (see schedule above). | Superintendent
Settlement Monument Annual readings until setback levee has settled Superintendent
Surveys at Star Bend less than 0.10 foot over twelve month period
Setback Levee
Seepage Relief Wells Conduct video inspections and performance Superintendent
evaluations of relief wells at 5-year intervals
and after high water events
44
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Note: 831D Sacramento - San Joaguin Drainage District

Lands Acquzred by LD1 for Star Bend Setback Levee

e 0 Limits of Land Acquired for
Starbend Setback Levee

1

i Levee FempﬁnLAfea & 50 ft beyond ,Iandsida and water

— .

Access Roads

(1) | toes of levee: Approximately 270 ft in width Fee Title by 21.0 Acres
i ‘ ent
b Former Levec Systemn e i Lo1 & Easemem 1o S8JDD
=¥ 71 Removed e
@ i Phase 1A &18 VELB M:tigahon and £nhancemeni Areain 18.4 A
S0 | Floodwsy Fee Title by LD1 & Easement to SJOD Foass
@) i Phase2 Enhancement/ Mltxgatsonl Restoratfon Areain ' 20.0 A
§ Floodway Fee Titie by LD1 & Easement to SJDD EUIACIES
d:3
Total Acres of Fee T:tte Acqwred by LD‘! and Easement Convey&d
¢ to SSJDD and Others » 59.4 Acres
Levee District 1 of Sutter County - Star Bend Setback Levee Area
" Supplement to Standard O&M Manual G* Lands and Easements
Souin st = - L comtas Near River Mile 18.0
Levee District 1, S S O
Yuba City, CA Project 100372 January 2011 | Figure 9
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LEVEE DISTRICT NO. 1 OF SUTTER COUNTY - UNIT No. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

APPENDIX A

As-Built Drawings (Separate Volumes)

A-1: Lower Feather River Setback Levee at Star Bend - LD1 Contract No. 09-02
A-2: Lower Feather River at Star Bend Irrigation System Relocatlon
- LD1 Contract No. 09-01

January 12,2011
GEI 100372 Wood Rodgers 8270.004
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LEVEE DISTRICT NO. 1 OF SUTTER COUNTY — UNIT NO. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

APPENDIX B

Gate Valve Operation and Maintenance Information

January 12,2011
GEI 100372 Wood Rodgers 8270.004






CLCW

Ciow Valve Co.

Page 1

2-3

10-11
12

13-14

18

16
17

18-22
19
20
21
22

23-27
24

25
26
27

902 South 2nd Street Telephone: 641 673-8611
Oskaloosa, 1A 52577 Fax: 641 673-8269

14” - 48” RESILIENT SEAT GATE VALVE
WITH ROTORK/EXEECO GEARING

O & M Manual
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Operation/inspection & Maintenance
Records
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Recommended Spare Parts

RW GV 307-48” With Spur Gear Assembly
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Recommended Spare Parts

30"-48" RW GV Disassembly
Troubleshooting

Rotork/Exeeco Bevel Gear
Bevel Range Specification
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Assembly & Dismantling Instructions
Spare Parts List & Recommended 5 Years Holding List
Rotork/Exeeco Spur Gear
Spur Gear Range Specification
Instailation, Operating and Maintenance Instructions
Assembly & Dismantling Instructions
Spare Parts List and Recommended § Years Holding List
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CLCW

Clow Valve Co. 902 South 2nd Street Telephone: 641 673-8611

GENERAL,;,

Oskaloosa, 1A 52577 Fax: 641 673-8269

INSTALLATION, OPERATION AND MAINTENANCE MANUAL

RESILIENT SEAT GATE VALVE

Inspect all valves at time of delivery for shipping damage and to confirm compliance
with specifications. Valves are completely tested per the appropriate standards and
specifications by the manufacturer. The valves should be stored in such a manner to
protect them from weather and blowing dirt and debris. In cold climates, if water is
allowed to freeze in the valve, severe damage to the valve components could result.
Any packaging should be replaced if removed for inspection. Proper slinging and
handling methods should be used when moving valves. Do not place slings or other
devices around operating stem or through the valve port opening.

I Installation

1.

Check that valve end joints are clean. Again check for damage to the valve. Open and
close valve to insure proper operation. Close wedge before placing valve in trench or line.

Handle valve carefully. Do not drop into position. Do not sling through
the port opening.

Prepare pipe ends according to manufacturer’s instructions. Install valve
per proper methods according to end joint type. All piping should be
properly supported to avoid line stress on the valve. Do not use the
valve as a jack to force a pipeline into position.

A valve box or vault should be provided for each valve used in buried service application.
These should be installed such that no load is transferred to the valve.

Before pressurization of the pipeline and valve, all pressure containing bolting (cover,
follower plate, end connection) should be inspected for adequate tightness (usually 90 ft.
ib.).

Buried valves should be pressurized before backfilling.
With valve in open position, the entire system should be thoroughly flushed to clean the

system. Debris in the valve could prevent valve from closing or possibly damage the
resilient material on the wedge.

A Division of McWane, Incorporated




8.

Upon completion of the installation, gate valve location, size, type, date of installation,

number of turns to open, direction of opening, and any other special information should be
entered on permanent records.

i Operation

1.

Do not operate valves in systems that exceed the rated working pressure of the valve,
(147-48" 250 psi).

System should be completely flushed before valve is operated in normal cycle.
The RW valve opens and closes by turning the main valve stem with an operating nut or
handwheel. The valve closes by compressing the resilient material bonded to the wedge

against the valve body. As the material is being compressed (at end of closing cycle)

torque requirements will approach maximum. Opening the valve requires significantly
less torque.

If the valve should fail to seal after necessary number of turns, open the valve four or five
times and reseat.

Emergency Operation;

Turn the handwheel of operating nut faster in the desired direction.

il Inspection and Maintenance

1.

Frequency of inspection should be based on frequency of operation.

Semi annual inspections are minimum recommended. Valves should not be
disassembled unless a breakdown has occurred.

During inspection, the valve should be opened and closed with pressure in the pipeline.
The valve should function freely with no binding or vibration. Count the number of turns

to full closed, this will reveal an obstruction if correct number of turns are not achieved.
See table;

TURNS TO OPEN

14" - 52 with spurgear - 104 with bevel gear - 104
16" - 62  with spurgear - 104 with bevel gear - 104
18" - 64 withspurgear - 192 with bevel gear - 192
20" - 64 with spurgear - 192 with bevel gear - 192
24" - 76 with spurgear - 228 with bevel gear- 228
30" - 98 with spurgear - 588 with bevel gear- 588
36" - 114 with spurgear- 684 with bevel gear- 684
42” - 100 with spur gear- 800 with bevel gear- 800
48" - 100 with spurgear- 800 with bevel gear- 800




RW GV O&MNi CONTINUED

All gaskets and joints should be checked for leakage and lightness.

With the valve closed and pressure against the disc, a check for leakage
Is possible by “listening” to the valve for flow. A stethescope will help in this procedure.

Attached actuators should be inspected per manufacturer’s
recommendations provided with those units.

OS&Y valves should have the exposed stem lubricated at each
inspection. Check stuffing box bolts for tightness.

A permanent inspection record should be kept for each valve.




GV O&M continued
RECORDS

1. Trouble can be anticipated with a good Inspection Program. Such a program can not exist
without good records. Poor records are worse than none.

2. A printed 5 x 8 record card for each valve and hydrant in the system is most convenient.

a.

Identification of each valve and hydrant is essential. Setting up a numbering system is
one of the first steps to take. A reasonably simple method is to assign a number to each
street intersection, then identify each valve of hydrant numerically or alphabetically
between intersection numbers.

For instance: 19-110, would be the number of second valve from street intersection number
9 in going toward street number 10.

Another convenient device is to assign only odd numbers to existing hydrants. When
hydrants are added later they can be giving numbers which will fit in the numerical
sequence.

b. Location should be recorded first. Measurements must be made from property lines or
street center lines — not power poles fence lines - or the like.
VALVE RECORD
No.

Location FT. of Prop. Line of

And FT. of Prop. Line of
Size Make Type Gearing Bypass
Opens Turns to Operate Depth of Nut
Remarks

Maintenance & Inspection Record

Date - Work Done O.K. By Date Work Done _ O.K. By




Complies with 14"-20" R/W VALVE
AWWA C515 BEVEL GEAR MATERIAL LIST
CLOW VALVE COMPANY
MODEL 2638

4
!
|
’ 3
1
|
b ]
N 24
24
o X o
O ©)
I o|C
(N et
A el
ITEM_NO. DESCRIPTION MATERIAL MATERIAL SPECIFICATION
Body Ductile lron ASTM AS36 65-45~12
2 Cover Ductile_lron ASTM_AS536 65-45~12
3 Wadge Ductila_lron/Rubber ASTM A536 65-48- _!ZE_FDN
4 Wedge Cap &18 =20"_only) Delrin Delrin
% [ Oring Rubber EPDM
€ Stem Brass ASTM B584 C€86700
e Siem Nut Brass ASTM_B584 C85700 |
Oring Rubber _EPDM
1] Hex Head Bolt Stalnless Stes! ASTM F593 304 S
Hex Nut Stalnless Steel ASTM F594 304 SSI1
F Extenslon Ductlle Iron ASTM AS36 65-45-1
* & : Oring Rubber EPDM
4 Hex Head Boit’ Stoinless Steel ASTM_F593 304 SST
S Astugtor = 5:1 (18-~20 i 21 (14-167) .
Adaptor Plate Ductile_lron ASTM _A536 65-d5-12
7 Actugtor _Gasket Rubber NBR
8 Socket Head Boit Alloy Steel Alloy Steel
* Kk Oring Rubber EPOM
2 Hox Bolt toinless Stee! ASTM_F593 304 SST
p Hex Nut Stalnleaz Steel ASTM F534 304 SST
2 oy Steet =0 —eenaaoaoa
23 Op Nut Ductile_Iron ASTM AS36 65-45-12
4 Pipe Plug — 3/4 NPT with _square hd Stainless_Steal AlS| 304
28 Drive_Slesve Steel AlS| 1023
268 Thrust Beerin Delrin ———em———eo
2638-20 27 Thrust Bearing (18 =20 only) Delrin | ——"_Co———C
F 10/17/06 28 Pipe Plug - 1 PT_wi re h | ___Stalniess Steel AlS| 304

** RECOMMENDED SPARE PARTS




2638-27
C 07-18-05

Complies with
AWWA C515

14"-20" R/W VALVE
SPUR GEAR MATERIAL LIST

CLOW VALVE COMPANY

L

MODEL 2638

&)

24

ZARALHITIIRL TR LR, \;§§

L]
A ——
ITEM_NO DESCRIPTION MATERIAL MATERIAL SPECIFICATION
1 Body Ductile_iron ASTM AS536 §5—45-12
2 Cover Ducille Iron ASTM AS36 65-4%~—1
K Wedge Ductiie_lron/Rubber ASTM_AS35_65=45—12/EPDM
4 Wedge Cap (18 —24" only) Deirin Delrin
* % L Oring ubber PDM
[ Stemn renze ASTM BS584 C86700
Stem Nut ronze ASTM _B584 CBS700
* % ] Oring Rubber. PDM
(1] Hex Head Bolt Stalnless Stesl ASTM FS93 304 SST
Hex_Nut Stainiess Steel ASTM F594 304 SST
Extension Ductlle fron ASTM AS36 65—45~12
Xk 3 Orin Rubber PDM
4 Hex_Head Bolt Stainieas Steel ASTM F593 304 SST
: Actuglor — 3:1 (18-24) _2:1 (14=167)
E Adaptor Plate Ductlle_lron ASTM_A538 85—45~-12
Actuator Gasket Rubber NER
Socket Head Bolt Alloy Steel ___Alloy Stee!
**% Oring Rubber EPOM
20 Hex Bolf Stainless Stes! ASTM F593 304 SST
21 Hex Nut Stainleas Steel ASTM F594 304 SST
22 _Key Steel === 0]  ——eeeeee———
23 | Op_Nut Ductile lron ASTM_A536 65—45-12
24 Tpe Plug — 3/4 NPT with squara hd Stalniess Steel AISt_304
25 Drive Sleeve Steel AISI 1023
26 Thrust Bearing Delrin ] W =em—e———ee—em
27 Thrust Bearing (18" —-20" only) Delfin 1  ————mm———

**RECOMMENDED SPARE PARTS




263584 24" R/W RTS Bevel Gear
Parts List
CLOW VALVE COMPANY
MODEL 2638
2
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NOQ. | DESCRIPTION | Rl | MATERIAL SPECIFICATIONS | TEMNO, | DESCRIPTION |  MATERIAL | R |
1 1B7 3; : - 18 Thi or Plastic
2 Adaptor Piate Quctile lron ASTM A536 65-45-12 19 Pipe Piug Stainless Steel AlSI| 304
3 HexHegdBot 1 StainlessSteel | ASTM 593304 20 Track _Stainless Steel ASI1318
4 Cover Ductile iron A, 12 21 Reller, Bronze | A 1 9!
) HexHeodBolt |  SigintessSteel | ASTMES93304 . 2 Pin . StginlessSteet AlS] 303
I Hex Nyt taintess $t ASTM 594 304 23 Scraper Brorze ASTM B148 C954
7 Bodly - Flange Ductils Iron ASTM AS536 65-45-12 4 Op Nut Duclile iron ASTM AS34 £5-45-12
8 Washer Steel - 25 Key Steel AlS) 1018
) Head H. t | _Stoinless Steel. ASTM F593 304 26 O-Ring Rubber EPDM
10 S tginl ASTM F593 304 Z Stem 1
_1 Hex Nut Stainless Steel ASTM F594 304 28 | __  ORng Rubber EPDM
12 _HexHeqdBolt |  StoinlessSteel | ASTMF593304 29 Stermn ut —Brgs
13 Drive Sisave Steel AI§1 1023 ASTM A536 45-45-12 /
14 Actuator Gaskel Rubber Buna N . Wedge Ductile Iron / Rubber o
15 _O-Ring Rubber EPDM 31 Pipe Plug Stainiess Steel AlS1 304
16 Extension Ductile lron ASTM AS3S 654512 |
17 __O-Ring Rubbar EPDM




2638-80
D o1/68

"
24" R/W RTS Spur Gear
Parts List
1 ODEL 2638
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TTEM NO. DESCRIPTION MATERIAL Maierial Specs ITEM NO. DESCRIPTION MATERIAL Material Specs
) 21 Actugtor = - 18 Thryst Washer Plostic __Delin
2 AdaoptorPlate Duclile Iron ASTM A536 65-45-12 12 Track Stainiess Steel AIS1316
3 Hex Hegd 8ot tainless Steel ASTM F593 304 2 __ Roller - ronze ASTM B148 C954
4 _Cover Ductile lron ASTM AS534 65-45-12 2 Pint __Stain 1 AISI 303
5 Siqiniess Steel ASTM F593 204 22 Scraper Brorze ASTM B148 C954
é Hex Nyt i 4 304 23 QOp Nul Ouctile lron ASTM A536 65-45-12
7 Body - Flange Ductlle ron ASTM AS536 65-45-12 4 Rey Steel AISI1018
8 Washer Steel - 25 O-Ring Rubber EPDM
9 HeadHeggi ol | ASTM FS93 304 26 Pipe Plug Sicinless Steel AISI304
10 SocketHead Bolt | Stginless Stee! ASTM FS93.304 27 I | ASTM B584CB6700 |
1 Hex Nut Siqinless Steet ASTM F594 304 28 O-Ring Rubber EPDM
12 Hex lid . Stginless Steel ASTM FS93 304 20 ~Slem Nut Srgss ASTM
13 v Ve Steel AS11023 20 Wedge Ductlle Iion / Rubber| ASTMAS38 8545127
14 Actuglor Ggsket _Rubber _ Bung N _EFDM
15 O-Ring Rubber EPDM 31 Pipe Plug Stginless Steel AlSI| 304
6 Exlension Ructleron __1
17 O-Ring Rubber EPDM




RW GV 0&M Continued

Dis-assembly Instructions 14”-24" Geared Valve

Ref; 14"-24"” RW Valve Material List (page 5 or 6)

Remove 3" NPT plug on top of gear.

Remove capscrew and large washer under pipe plug.

Remove (4)bolts (20) and (4) nuts (21) between adapter plate (16) and

extension.

Lift off gear assembly (15) and adapter plate (16). Retain key (22).

Remove (4) bolts & nuts (14).

Lift off extension (12). :

Remove stem (6) by turning the stem in the opposite direction of opening

the valve.

Remove neck flange bolts and nuts (10&11).

Lift off cover (2).

0. Grasp stem nut (7) and lift out wedge (3). Note; Threading stem back
into stem nut may make removal of wedge easier.

11. Reassemble in reverse order replacing cover 0-ring (5), extension o-ring

(13), and adapter plate o-ring (19) if necessary.

i

Nowvh

= e

Dis-assembly Instructions 24” Geared Valve

Ref: page 7 or 8 (valve material parts list drawing)

1.
2.
3

Nou s

o wv®

11,

Remove 3” NPT plug on top of gear.

Remove capscrew and large washer under pipe plug.

Remove (40 bolts (9) and (4) nuts (11) between adapter plate (2) and
extension.

Lift off gear assembly (1) and adapter plate (2). Retain key (25).
Remove (4) bolts & nuts (3).

Lift off extension (16).

Remove stem (27) by turning the stem in the opposite direction of
opening the valve. -

Remove neck flange bolts and nuts (5&6).

Lift off cover (4).

Grasp stem nut (29) and lift out wedge (31). NOTE; Threading stem
back into stem nut may make removal of wedge easier.
Reassemble in reverse order replacing cover o-ring (28), extension
o-ring (17), and adapter plate o-ring (15) if necessary.




2638-50
A 8-23-02

30"-48" R/W VALVE

BEVEL GEAR ASSEMBLY

CLOW VALVE COMPANY

MODEL 2638

22
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2638-52 995 30-36
A 04/10

30"-36" R/W VALVE
BEVEL GEAR PARTS LIST

CLOW VALVE COMPANY
MODEL 2638
Item Description Material
Body - Mechanical Joint ASTM AS36 Ductile iron
1 Body - Flange ASTM AS36 Ductile iron
Body - MJ x Flange ASTM AS36 Ductile Iron
2 Bolt AISI 304 Stolnless Steel -
3 Nut AIST 304 Stainless Steel
4 Wedge Casting ASTM AS36 Ductlle Iron
5] Molded Wedge EPDM
6 Stem Nut ASTM B763 alloy 995 Brass
7 Extension - actuator ASTM AS36 Ductile Iron
8 Bolt AISI 304 Stainless Steel
S Nut AISI 304 Stalnless Steel
10 Key Steel
11 Actuator — bevel gear
12 O-ring EPDM
13 Bolt AISI 304 Stalnless Steel
14 Bushing - stem gulde ASTM BS84 alloy 836 Brass
15 O-ring EPDM
16 Thrust Bearing Nylatron
17 O-ring EPDM
18 Cover Bushing ASTM B584 olioy 836 Brass
19 O~ring EPDM
20 Cover ASTM AS36 Ductile iron
21 O-ring ~ cover outer EPDM v
22 Stem ASTM B763 alloy 995 Brass
23 Pipe Plug AISI 304 Stainltess Steel
24 Actuator Drive Bushing Bronze o
25 O-ring EPDM
- a7 Scroper ASTM B148 C954 Al Bronze
28 Track AISI 316 Stainless Steel
29 Roller ASTM B148 (9S54 Al Bronze
30 Pin - roller AISI 316 Stainless Steel
31 O-ring - cover Inner EPDM
32 Pipe Plug AISI 304 Stainless Steel




2638-57
A 3-2-04

13

30"-48" R/W VALVE

—

SPUR GEAR ASSEMBLY
CLOW VALVE COMPANY
MODEL 2638
11
2 12
14
25
15
16
17
iR 18
i
! 19
21Y31
22

13




| zsmese , 30"-48" R/W VALVE
SPUR GEAR ASSEMBLY
CLOW VALVE COMPANY
MODEL 2638

L
23 }

3Y2

ﬂ-‘.n\

ML

//‘/E%
25 @9
30 (30
57 (3 27
28 28




2638-59
D 04/10

30"-48" R/W VALVE
SPUR GEAR PARTS LIST

CLOW VALVE COMPANY
MODEL 2638
Item Description Material
Body - Mechanical Joint ASTM AS36 Ductite iron
1 Body - Flange ASTM AS36 Ductile iron
Body ~- MJ x Flange ASTM AS36 Ductiie iron
2 Bolt - 7/8-9NC hex hd x 5-1/2 lg AISI 304 Stalnless Steel
3 Nut - 7/8-9NC hex AISI 304 Stalnless Steel
4 Wedge Casting ASTM AS36 Ductile iron
S Molded Wedge EPDM
6 Stem Nut . ASTM B763 alloy 995 Brass
7 Extension - actuator ASTM AS536 Ductile Iron
g Bolt ~ 3/4-10NC x 3 Ig hex hd AISI 304 Stalnless Steel
9 3/74-10NC hex nut. AISI 304 Stainless Steel
10 Key Square Seel Keystock
1 Actuator - spur gear
12 O~ring EPDM
i3 Bolt ~ 3/4-10NC x 2-1/2 |g hex hd AISI 304 Stainless Steel
14 Bushing - stem guide ASTM B384 alloy 836 Brass
15 O-ring EPDM
16 Thrust Bearing Nytatron
17 O-ring EPDM
18 Cover Bushing ASTM BS84 alloy 836 Brass
19 O-ring #236 EPDM
20 Cover ASTM AS36 Ductile iron
21 O-ring ~ cover outer EPDM
22 Stem ASTM BS584 alloy 867 Brass
23 Pipe Plug - 3/4 NPT w/ square hd - AISI 304 Stainless Steel
24 Actuator Drive Bushing ‘ Bronze
25 O-ring EPDM
27 Scraper ASTM B148 C954 Al Bronze
28 Track AISI 316 Stainless Steel
29 Roller ASTM B148 C954 Al Brongze
30 Pin ~ roller AISI 316 Stainless Steel
31 O-ring - cover inner EPDM
32 'Plpev Plug

AISI 304 S+talnless Steel

15




RW GV O&M Continued

Dis-assembly 30”-48” Geared Valve

Ref. 307-48" RW GV ASSEMBLY DRAWINGS PAGES 10-15

1.

2.

10.

11.

Remove NPT pipe plug from top of gear.

Remove capscrew and large washer under pipe plug.

Remove (8) capscrews (13) from underside of gear.

Lift off gear assembly (11) retain key (10).

Remove (8) bolts & nuts (8&9) between extension (7) and cover (20).
Lift off extension (7).

Remove stem (22) by turning the stem in the opposite direction for opening the
‘l(!a;:::; Lifting device will be required for disassembly.

Remove neck flange bolts and nuts (2&3) .

Lift off cover (20).

Thread stem (22) back into stem nut (6). Lift out wedge (5).

Reassemble in reverse order replacing cover o-ring (7) and follower o-ring
(2) if necessary.

16




Clow RW GV O&M Cont.

Troubleshooting

RW GVY'S

Possible Malfunction Symptoms — Causes Corrective Action

Joint Leakage Bolt Tension Relaxing Tighten Bolts

Seat Leakage Foreign material caught in seat Operate valve to flush
Out debris.

Seats Dirty/Carroded Flush or dis-assemble
& clean.
Seats Damaged Inspect-repair or

Replace

Leak Past Stem Bolts loose Tighten Bolts

(NRS) Orings worn/damaged Inspect/replace
(OS&Y) Packing worn/damaged  Inspect/replace

Inspection for the above should be done semi/annually at the minimum.

There are no lubrication requirements other than,

OS&Y valves should have the exposed stem **lubricated at each inspection.
** Food grade grease similar to Mystic FG2

For Parts and Service Contact mfg’s rep:

17




INSTRUCTIONS FOR USE

BEVEL GEAR OPERATORS

Bevel Range Specification:

Installation, Operating and Maintenance Instructions:
Assembly and Dismantling Instructions:

Spare Parts List and Recommended 5 Years Holding List:

Rotork Gears,

18




ROTORK GEARS BEVEL RANGE SPECIFICATION

Component Material Specification
Gearcase Cast iron as standard, optional SG Iron, Carbon Steel or Stainless Steel.
Baseplate SG iron as standard, optionat Cast Iron, Carbon Steel or Stainless Steel,

Input Housing

Cast Iron as standard, opticnal SG Iron, Carbon Steel or Stainless Steel.

Bevel Gear

SG Iron or Carbon Steel.

Pinion Gear & Shaft

Carbon Steel as standard, optional Staintess Steel,

Spigot Ring SG Iron as standard, optional Cast iron.
Screws High Tensile Steel Metric Standard {0 BS3692 & 4168 as standard, optional Stainless Steel.
Bearings input Shaft - Ball type.

Thrust Output - Needle rolter type with thrust washers (with the exception of size 14, which has
cylindrical roller thrust bearings and RAB range, which have taper roller bearings).

Output Sleeve At .
(for non rising valve spindles)

Steel.

Qutput Sleeve A2
(for rising valve spindles)

Aluminium Bronze.

Finish PA 24 Grey Primer (Standard).
Primer and Ename! Gloss (Optional).
Other finishes avaitable on request.

Lubricant CL-X2 (Standard) max temp 120°C: Ignition temperature > 250°C
LX-EP2 (High temp) max temp 160°C: Ignition temperature > 250°C
MHF-H1 (Food) max temp 177°C: Ignition temperature > 260°C
MO2 {Graphite) max temp 120°C: Flash point > 200°C
G110 (Nuclear) max temp 150°C: Flash point > 200°C
G130 (Nuclear) max temp 150°C: Flash point > 200°C

Seals Nitrile (Standard) max temp 150°C: ignition temperature > 300°C
Viton (High temp/ Nuclear) max temp 200°C: Ignition temperature > 315°¢
Fluorosilicone {Low temp) max temp 225°C: Ignition temperature > 300°C
Silicone sealant max temp 200°C: Ignition temperature > 450°¢

Gearbox Detail Gearbox Specification

Gearbox design Life

B850 hours ( 20 minutes a day for 7 years)

Gears

Designed basically to BS545.

Seaibox type

Indicated on the nameplate

Gearbox ratio

Indicated on the nameptate

Maximum output torque

Indicated in the Rotork Gears catalogue

Maximum thrust

Indicaled in the Rotork Gears catalogue

Gearbox duty specification

Indicated on the nameplate

Nameplate Explosion Marking and Category Accarding to 94/8/EC and indicated on the nameplate
Maximum speed for the input shaft 350 rpm
Maximum bending moment on the input flange | F10: B6NM

F14: 178Nm

F16: 210Nm
F25: 700Nm
F30: 770Nm

Maximum operating temperature indicated on the nameplate

Gearbox weight

Indicated on the nameplate

C.F. 28.04.03 issue 2
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INSTALLATION, OPERATING AND MAINTENANCE INSTRUCTIONS
FOR BEVELS AND SPURS GEAR OPERATORS

The Rotork Gears Spur and Bevel Range Specification sheets indicate the materials of construction and information for putting the equipment
into service. The gearbox is marked according to 94/9/EC with the temperature class and explosion group on the equipment and this shall be

observed when installing and operating the equipment. The user alone is responsible for the appropriate use of the gearbox in consideration of
the basic conditions existing at the plant,

This range of gearboxes is supplied to suit the order requirements but, unless specifically requested at the ordering stage, the output sleeve will
be supplied blank and must be machined to suit the equipment to be operated. NTB gearboxes do not have a removable output sleeve.

A thrust element retention device is normally fitted to the baseplate for transporting purposes and MUST be removed 1o access the output
sleeve. The output steeve can be easily removed from the gearbox by first removing the loose piece spigot ring from the baseplate. It is
imperative that the thrust bearings in the cutput are re-assembled correctly, along with the output slceve and the spigot ring - That is: models
that use needle roller thrust bearings MUST have a thrust washer at each side of the needle race. A bearing / washer assembly MUST be fitted
at each side of the output sleeve thrust shoulder. Models with taper roller bearings MUST be assembled with the bearings correctly orientated.
All thrust elements and bearing cavities must be packed with grease of the correct specification.

NOTES FOR MOUNTING TO THE VALVE
The valve spindle must be greased before assembly of the gearbox to the valve.
Thrust element retention device to be removed prior to assembly to the valve.

Do not pack the spindle cover tube with grease as this can lead to pressure build up in the gearbox.

[P A

Flanges to be sealed on assembly with silicone sealant.

Spindle cover tubes and plugs to be sealed with suitable sealant.

{f the gearbox has been supplied with a handwheel, it is recommended that this be fitted to the gearbox before mounting on the vaive. This will
make it easier to rotate the gearing to pick up the start of a thread or key location.

On a keyed valve shaft, once the key and keyway are lined up, the gearbox can be lowered onto the mounting flange and bolted down.

On a screwed valve shaft, rotating the handwhee] will cause the gearbox to screw itself down the spindie. Once in the corvect position it can be
bolied down.

For large gearboxes, B8 to IB14 and IS7 to [S20, we recommend fitting the thrust elements onto the valve prior to fitting the gearbox. The
spigot ring and one set of thrust washers and bearings can be placed onto the valve first, then the output sleeve can be screwed down or fitted
onto the spindle key, depending on the valve spindle design. The second set of thrust washers and bearings are then fitted, The gearbox then can
be lowered onto the valve, taking care that the splines in the output gear and output sleeve do not get damaged.

When bolting the valive to the gearbox we recommend using at least grade 8.8 fasteners, and these MUST be torque tightened dependent upon

the grade and size used.

If an electric actuator is fitted to the gearbox, a suitable input adaptor will have been supplied. After mounting the actuator to the to the
gearbox, the limit and torque switch settings must be made in accordance with the manufacturer’s instructions. The maximum permitted
bending moment on the input adaptor of the gearbox is indicated on the gearbox specification sheet.

HANDLING

Combined valve, actuator and gearbox must NOT be slung from the gearbox.

MAINTENANCE

All gear cavities are lubricated and sealed for life and the type of grease and seals used within the gearbox is indicated on the nameplate and
shown in the material specification. The required maintenance intervals depend on the respective application and will therefore have to be
determined by the user dependent on the conditions of use. Annual inspection of the gearbox is recommended, but under normat operating
conditions no maintenance is required for the gearbox, but should the valve be taken out of service for overhaul, the gearbox baseplate may be
removed and the grease renewed. The baseplate must be sealed using silicone sealant on re-assembly, unless fitted with an O ring. Below is a
zable for the recommended tightening of screws.

HEXAGON HEAD GRADE 8.8

HEXAGON HEAD GRADE 4.8

SOCKET HEAD GRADE 12.9

SOCKET HEAD GRADE 123

DURLOK GRADE 12.9

WITH NORDLOCK WASHER WITH NORDLOCK WASHER SCREW GRADE 12 NUT

SCREW | TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE TGRQUE
SIZE TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS | TIGHTNESS

) el (i) (st i) (st) im) (esh) i) (st
M4 2 2 3 2 3 3 5 3
M5 5 4 5 4 8 3 10 7 I 8
M6 9 6 10 8 11 i1 17 13 19 i4
MB 21 s 25 18 35 2 42 31 45 3
M10 a1 30 49 36 69 i 83 61 86 64
M12 71 53 86 63 121 89 145 107 152 1z
M16 177 131 213 157 299 221 359 265 37 274
M20 346 255 als 306 584 PE 701 517 77 529
W24 598 a4l 718 529 1009 744 1211 893
M30 2006 1480 Note: Qnce fully torque lightened
M35 3508 2587 e on i e

Copy of QC 40-2

NB. All thrust elements and bearing cavities must be re-greased and refitted in the correct order,

SPARES

Spare parts must be sclected from the spare parts lists and a recommended spares holding for § years is shown on the spare parts list.

C.F. 29.05.03 issue 1
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PROCEDURE FOR
DISMANTLING / RE-ASSEMBLY OF BEVEL GEAR OPERATORS

I. PURPOSE: To provide dismantling / re-assembly instructions.
2. SCOPE: Rotork Gears range of bevel gearboxes

3. DEFINITION: Sequence of instructions to dismantie and re-assemble Rotork Gears bevel
gearboxes.

4. PROCEDURE: Refer to spare parts list for item numbers.

4.1 Dismantling

4.1.1 Remove the key (17) from the input shaft {3).

4.1.2 Remove the 4 off socket head cap screws (20), which secure the input housing (3) to the
gearcase (1).

4.1.3 Remove the input housing from the gearcase complete with the input shaft, bearings (10) and
spacer (11) where applicable.

4.1.4 Remove the input shaft from the housing.

4.1.5 Remove the 8 off socket head cap screws (21), which secure the baseplate (2) to the
gearcase.

4.1.6 Remove the baseplate from the gearcase. The bevel gear (4) will probably remain on the
splines of the output sleeve (6) for IB, RAB and HOB gearboxes.

4.1.7 Remove the bevel gear from the output sleeve on the IB, RAB or HOB, or from the baseplate
or gearcase of the NTB gearbox.

4.1.8 Remove the spigot ring (7), bearings (8), thrust washers (9), where applicable, and output
sleeve from the baseplate of the 1B, RAB or HOB gearbox.

4.2 Re-assembly

4.2.1 Ensure the bevel gear and baseplate are free from dirt and bruising and then fit the ‘o’ ring
(14) to the bevel gear.

4.2.2 Fitthe ‘o’ ring (15) to the gearcase and re-pack the gearcase with grease (22).

4.2.3  Re-fit the output gear into the gearcase ensuring that the ‘o’ ring (15) remains undamaged.

4.2.4 Grease the back face of the bevel gear before re-fitting the baseplate.

4.2.5 Fit the ‘0’ ring (24) to the baseplate and re-fit the baseplate into the gearcase. For the NTB
gearbox also fit the ‘o’ ring (13) onto the output gear prior to fixing the baseplate.

4.2.6 Re-secure the gearcase to the baseplate using the existing screws (21) using a diagonal
tightening movement.

427 Reassemble the input housing sub assembly with the input shaft, spacer and bearings
ensuring are parts are clean and repack the housing with grease. Fit the ‘o’ rings (16 and 23)
in the housing.

4.2.8 Re-fit the input housing sub-assembly into the gearcase ensuring that the input shaft gear
locates into the bevel gear.

4.2.9 Secure the input housing to the gearcase with the existing screws (20} using a diagonal
tightening movement.

4.2.10 Re-fit the key to the input shaft,

4.2.11 For IB, RAB and HOB gearboxes apply grease to the thrust bearings and washers, where
applicable, and re assemble the output sleeve and spigot assemnbly into the baseplate. Ensure
that the ‘o’ ring (14) remains undamaged.

4.2.12 Test the gearbox for free rotation.

5. DOCUMENTATION

Spare parts list for range of bevel gear actuators: Bevel Part List.doc
Torque tightening figures. Document No QC 40-2

C.F. 29.04.03 Issue 2 ]
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SPARE PARTS LIST FOR RANGE OF BEVEL GEAR OPERATORS

22
10

20
3

1) (23)(19 18

AN

ITEM

N UGS WN

‘8
*9
10
11
*12
"13
*14
*15
*16
17
18
19
20
21
22
*23
“24

22

21 8
22

DESCRIPTION
GEARCASE
BASEPLATE

INPUT HOUSING
BEVEL GEAR

INPUT SHAFT & GEAR
OUTPUT SLEEVE
SPIGOT RING
THRUST BEARING
THRUST WASHER
BALL BEARING
BEARING SPACER

‘0" RING

‘0" RING

'O" RING

‘0" RING

‘0" RING

KEY

NAMEPLATE
NAMEPLATE RIVET
SOCKET HEAD CAP SCREW
SOCKET HEAD CAP SCREW
GREASE

'O’ RING

'O’ RING

Note: items marked * are the recommended spares holding for 5 years operation.

C.F. 02.06.03 issue 1

QUANTITY
1

JEVINE QY

1 (18, RAB & HOB only)

1 (18, RAB & HOB only)

2 (1B, RAB & HOB only)

4 (181-13, & HOB only)

2 for 1B & RAB (1 for HOB & NTB)
1(iB & RAB only)

1 {18, RAB & HOB only)

1
1 (1B, RAB & HOB only)

0O DA - s

-

F\EXEECO\GBOX\ENGINEER\ATEX\Instructions\Bevel\Bevel Part List.doc
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INSTRUCTIONS FOR USE

SPUR GEAR OPERATORS

Spur Range Specification:

Installation, Operating and Maintenance Instructions:
Assembly and Dismantling Instructions:

Spare Parts List and Recommended 5 Years Holding List:

Rotork Gears,
Regina House,
Bramley,
Leeds,

LS13 4ET,
England.
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ROTORK GEARS SPUR RANGE SPECIFICATION

Component Material Specification
Gearcase Cast lron as standard, optional SG lron, Carbon Steel or Stainless Steel.
Baseplate SG lron as standard, optional Cast Iron, Carbon Steel or Stainless Steel,

Input Housing

Cast tron as standard, optional SG Iran, Carbon Steel or Stainless Steel.

Output Gear

SG Iron as standard or Carbon Steel.

Pinion Gear & Shaft

Carbon Steel as standard, optional Stainless Steel.

Spigot Ring SG Iron as standard, optional Cast iron.
Screws High Tensile Steel Metric Standard to BS3692 & 4168 as standard, optional Stainiess Steel.
Bearings Input Shaft - Ball Type.

Thrust Qutput - Needle roiler type with thrusl washers (with the exception of sizes 14, 16, 18, 19
& 20 which have cylindrical roller thrust bearings).

OQutput Sleeve A1
(for non rising valve spindles)

Steel.

Output Sleeve A2
(for rising valve spindlies)

Aluminium Bronze.

Finish PA 24 Grey Primer (Standard).
Primer and Enamel Gloss (Optional).
Other finishes available on request.

Lubricant CL-X2 (Standard) max temp 120°C: Ignition temperature > 250°C
LX-EP2 (High temp) max temp 160°C: Ignition temperature > 250°C
MHF-H1 (Food) max temp 177°C: Ignition temperature > 260°C
MO2 (Graphite) max temp 120°C: Flash point > 200°C
G110 {Nuclear) max temp 150°C: Fiash point > 200°C
G130 (Nuclear) max temp 150°C: Flash point > 200°C

Seals Nitrile (Standard) max temp 150°C: Ignition temperature > 300°C

Viton (High temp and Nuclear) max temp 200°C:
Fluorosilicone (Low temp) max temp 225°C:
Silicone sealant max temp 200°C:

Ignition temperature > 315°C
Ignition temperature > 300°C
Igniticn temperature > 450°C

Gearbox Detail

Gearbox Specification

Gearbox design Life

850 haours ( 20 minutes a day for 7 years)

Gears

Designed basically to BS436.

Gearbox type

Indicated cn the nameplate

Gearbox ratio

Indicated on the nameplate

Maximum output torque

Indicated in the Retork Gears catalogue

Maximum thrust

Indicated in the Rotark Gears catalogue

Gearbox duty specification

Indicated on the nameplate

Nameplate Explosion Marking and Category

According to 94/9/EC and indicated on the namepiate

Maximum speed for the input shaft

Maximum bending moment on the input flange | F10:

350 rpm

B6NmM
F14: 178Nm
£16: 210Nm
F25: 700Nm

F30: 770Nm

Maximum operating temperature

Indicated on the nameplate

Gearbox weight

Indicated on the nameplate

C.F. 14.08.03 issue 2
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INSTALLATION, OPERATING AND MAINTENANCE INSTRUCTIONS
FOR BEVELS AND SPURS GEAR OPERATORS

The Rotork Gears Spur and Bevel Range Specification shects indicate the materials of construction and informatio
into service. The gearbox is marked according to 94/9/EC with the temp:

n for putting the equipment
erature class and explosion group on the equipment and this shall be

observed when installing and operating the equipment. The user alone is responsible for the appropriate use of the gearbox in consideration of
the basic conditions existing at the plant.

This range of gearboxes is supplied to suit the order requirements but, unless specifically requested at the ordering stage, the output sleeve will
be supplied blank 2nd must be machined to suit the equipment to be operated. NTB gearboxes do not have a removable output sleeve.

A thrust element retention device is normally fitted to the baseplate for transporting purposes and MUST be removed to access the output
skeeve. The output sleeve can be easily removed from the gearbox by first removing the loose piece spigot ring from the baseplate. Itis
imperative that the thrust bearings in the output are re-assembled correctly, along with the output sleeve and the spigot ring - That is: models
that use needle roller thrust bearings MUST have a thrust washer at each side of the needle race. A bearing / washer assembly MUST be fitted
at each side of the output sleeve thrust shoulder. Models with taper roller bearings MUST be assembled with the bearings correctly orientated.
All thrust elements and bearing cavities must be packed with grease of the correct specification.

NOTES FOR MOUNTING TO THE VALVE
The valve spindle must be greased before assembly of the gearbox to the valve,
Thrust element retention device to be removed prior to assembly to the valve.

Do not pack the spindle cover tube with grease as this can lead to pressure build up in the gearbox.

1.

RN

Flanges to be sealed on assembly with silicone sealant.

Spindle cover tubes and plugs to be sealed with suitable sealant.

If the gearbox has been supplied with 2 handwheel, it is recommended that this be fitted to the gearbox before mounting on the valve. This will
make it easier to rotate the gearing to pick up the start of a thread or key location,

On a keyed valve shaft, once the key and keyway are lined up, the gearbox can be lowered onto the mounting flange and boited down.

On a screwed valve shaft, rotating the handwheel will cause the gearbox to screw itself down the spindle. Once in the correct pasition it can be
bolted down.

For large gearboxes, [B8 to 1B14 and 187 to 1S20, we recommend fitting the thrust elements onto the vatve prior to fitting the gearbox. The
spigot ring and one set of thrust washers and bearings can be placed onto the valve first, then the output sleeve can be screwed down or fitted
onto the spindie key, depending on the valve spindle design. The second set of thrust washers and bearings are then fitted. The gearbox then can
be lowered onto the valve, taking care that the splines in the output gear and output sleeve do not get damaged.

When bolting the valve to the gearbox we recommend using at least
the grade and size used.

grade 8.8 fasteners, and these MUST be torque tightened dependent upon

If an electric actuator is fitted te the gearboy, a suitable input adaptor will have been supplied. Afier mounting the actuator to the to the
gearbo, the limit and torque switch settings must be made in accordance with the manufacturer's instructions. The maxirum permitted
bending moment on the input adaptor of the gearbox is indicated on the gearbox specification sheet.

HANDLING

Combined valve, actuator and gearbox must NOT be slung from the gearbox.

MAINTENANCE

All gear cavities are lubricated and sealed for life and the type of grease and seals used within the gearbox is indicated on the nameplate and
shown in the material specification. The required maintenance intervals depend on the respective application and will therefore have to be
detertnined by the user dependent on the conditions of use. Annual inspection of the gearbox is recommended, but under normal operating
conditions no maintenance is required for the gearbox, but should the valve be taken out of service for overhaul, the gearbox baseplate may be
removed and the grease renewed. The baseplate must be sealed using silicone sealant on re-assembly, unless fitted with an O ring. Below is a
table for the recommended tightening of screws.

HEXAGON HEAD GRADE 8.8

HEXAGON HEAD GRADE 8.8

SOCKET HEAD GRADE 11.%

SOCKET HEAD GRADE 12.9

DURLOK GRADE 12.9

WITH NORDLOCK WASHER WITH NORDLOCK WASHER SCREW GRADE 12 NUT
SCREW | TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE TORQLE TORQLE TORQUE TORQUE
SIZE TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS | TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS

(Nim) (Ibsh} (Nm) (bsh) {Nm) (1bsf) (Nin) (bsfty Qm) (IbsR)

M4 2 2 3 2 4 3 5 4
M5 b 4 6 4 8 6 10 7 11 8
M6 9 6 10 8 14 11 17 13 19 14 .
M8 21 15 25 18 35 26 42 3t 45 33
M10 41 30 49 36 69 51 83 61 86 64
M12 71 53 86 63 121 89 145 107 152 112
M16 177 131 213 157 299 221 359 2635 3712 274
M20 346 255 415 306 584 431 701 517 717 529
M24 598 441 718 529 1009 744 1211 893
M30 2006 1480 Naole: Once fully 1orque tightened
M36 3s08 2587

Durlok (asteners must not be re
used on Nuclear gearboxes.
Copy of QC 40-2

NB. All thrust elements and bearing cavities must be re-greased and refitted in the correct order.

SPARES

Spare parts must be selected from the spare parts lists and a recommended spares holding for 5 years is shown on the spare parts list.

C.F. 29.05.03 issue 1
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PROCEDURE FOR DISMANTLING / RE-ASSEMBLY OF SPUR GEAR OPERATORS

. PURPOSE: To provide dismantling / re-assembly instructions.

. SCOPE: Rotork Gears range of spur gearboxes
DEFINITION: Sequence of instructions to dismantle and re-assemble Rotork Gears spur gearboxes.
. PROCEDURE: Refer to spare parts list for item numbers.

4.1 Dismantling

4.1.1 Remove the key (28) from the input shaft (8).

4.1.2 Remove the 4 off socket head cap screws (25), which secure the input housing (4) to the gearcase (1). The
endcap, where used, can also be removed.

4.1.3 Remove the input housing from the gearcase complete with the input shaft, bearings (17) and the spacer
(12) where applicable.

4.1.4 Remove the input shaft from the housing. Remove the input gear (9) and key (30) where applicable.

4.1.5 Remove the 8 off socket head cap screws (26), which secure the baseplate (2) to the gearcase.

4.1.6 Remove the baseplate from the gearcase. The output gear (5) will probably remain on the splines of the
output sleeve (11).

4.1.7 Remove the output gear from the output sleeve and the output hub (5) from the output gear where
applicable.

4.1.8 Remove the spigot ring (10), bearings (16), thrust washers (15) and output sleeve from the baseplate..

4.1.9 Remove the hexagonal head screw (27) where applicable and remove idler shaft (6) from the gearcase.

4.1.10 Remove the idler gear (7) from the gearcase and remove the bearings (18) from the idler gear.

4.1.11 The input gear can be removed from the gearcase if not removed in 4.1.4.

4,2 Re-assembly

4.2.1 Position the input gear in the gearcase if removed in 4.1.10.

4.2.2 Grease and fit the bearings into the idler gear and position in the gearcase.

4.2.3 Fit the ‘0’ ring (23) to the idler shaft and re-fit the idler shaft into the gearcase and the idler gear. Re-
secure the hexagonal head screw where applicable.

4.2.4 Ensure that the output gear and baseplate are free from dirt and bruising and then fit the ‘o’ rings (21 and
22) to the output gear.

42.5 Re-pack the gearcase with grease.

4.2.6 Fit the output gear and output hub, where applicable, into the gearcase and locate with the idler gear.

4.2.7 Fit the ‘o’ ring (31) to the baseplate and re-secure the baseplate to the gearcase using the existing screws
(26) by using a diagonal tightening movement.

428 Reassemble the input housing sub assembly with the input shaft, input gear, key spacer and bearings
ensuring are parts are clean and repack the housing with grease. Fit ‘o’ rings (13 and 24) to the housing.

429 Re-fit the input housing sub-assembly into the gearcase ensuring that the input gear locates with the idler
gear.

4.2.10 Secure the input housing to the gearcase with the existing screws (25) using a diagonal tightening
movement.

4.2.11 Re-fit the key to the input shaft.

4212 Apply grease to the thrust bearings and washers and re assemble the output sleeve and spiget ring
assembly into the baseplate. Ensure that the ‘o’ ring (21) remains undamaged.

4.2.13 Test the gearbox for free rotation.

. DOCUMENTATION

Spare parts list for range of spur gear actuators:  Spur Part List.doc
Torque tightening figures. Document No QC 40-2

C.F. 29.04.03 Issue 2
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SPARE PARTS LIST FOR RANGE OF SPUR GEAR ACTUATORS

32) 5

22

32{15)16 1

1g
20

ITEM

OCEI~NON D WN =

10

12
13
14
*15
*16
‘17
“18
‘19
“20
21
*22
*23
*24
25
26
27
28
29
30
31
32

1
il e ;
i 25
| : H @
I )
. 17)(32 |
= . N— . Ty
]h i
?\ l : 9 j32, l 3
; H 13 i
30 !
+
23 3
6
B ®
19
MANUAL INPUT FLANGE INPUT
DESCRIPTION QUANTITY
GEARCASE 1
BASEPLATE 1
ENDCAP (BLANK) 1 (not used on IS2 to 1S5)
INPUT HOUSING
QUTPUT GEAR (1IS15-20C has additional Output Hub)
{DLER SHAFT (1S6, 7, 10-20 has additional Spacer)
IDLER GEAR
INPUT SHAFT (can be combined with items 9 & 30)
INPUT GEAR (can be combined with items 8 & 30)
SPIGOT RING
OUTPUT SLEEVE
SPACER
O RING (1 for IS2 to 1S5)
NAMEPLATE
THRUST WASHER (not used on 1S14, 16, 18, 19, 20)
THRUST BEARING

BALL BEARING

BALL BEARING

QO RING

O RING

O RING

O RING

O RING

O RING

SOCKET HEAD CAP SCREW
SOCKET HEAD CAP SCREW
HEXAGON HEAD SCREW
RIVET

KEY

KEY

O RING

GREASE

Note: items marked * are the recommended spares holding for 5 years operation.

C.F. 02.06.03 issue |
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(Manual input) or 3 (Flange Input)
(2-7), 3 (8-11), 4 (12-18). 6.(17-20)

(4 for iS2 to 1S5)

for IS8 & 1S7 only

(can be combined with items 8 & 8)
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STATE OF CALIFORNIA — THE RESOURCES AGENCY

.DEPARTMENT OF WATER RESOURCES
DIVISION OF FLOOD MANAGEMENT

SUPERINTENDENT'S GUIDE TO
~ OPERATION & MAINTENANCE OF
CALIFORNIA'S FLOOD CONTROL PROJECTS

. Gordon K. Van Vieck George Deukmejian David N. Kennedy
Secretary for Resources Governor Director -
The Resources State of Department of

Agency California Water Resources



INTRODUCTION

The Guide has been prepared to help supervisory personnel of reclamation
dlstrlcts, levee districts, flood control districts, and other local agencies-
with flood control responsibilities in acting as superintendents of flood
control projects in California. The Guide is, also intended for use by
supervisory personnel of the Department of Water Resources who have similar
respon31bllit1es.

The Gulde explains the duties and responsibilities of those who supervise

the maintenance and operation of flood control facilities in their areas of
jurisdiction. It also identifies the federal, State, and local regulations .
that superintendents are required to know and comply with. All personnel who
supervise flood control workers should familiarize themselves with this infor-
mation. It will help them understand the importance of properly operating and
maintaining the projects that mllllons of Californians rely on for protection

of their lives and property.

At the time the Guide was released, the U.S. Corps of Engineers was con-
ducting experiments and pilot studies to determine how well certain types of
vegetation prevented erosion from occurring on levee slopes. When the study
is completed, the results may differ from the recommendations outlined in this
document, which are based on The Reclamation Board's Guide for Vegetation on
Project Levees. In the interim, the Board's program will .apply.

The Guide has been prepared specifically for use in the Central Valley.

This is because the flood control supervision, maintenance, and inspection.
authority of the Department of Water Resources, under statute or in cooperation
with The Reclamation Board, is limited to the drainage of the Sacramento and
San Joaquin rivers. However, this Guide should be applicable and useful to

all federal flood control projects in the State. Federal projects both inside
and outside .the Central Valley are authorized in the Water Resources Law of
1945 (as amended) and are listed in Section 12639 and following sectlons of the
Water Code.

The Guide is arranged so that it can be readily revised and updated as
needed. Comments regarding the contents can be sent to:

Department of Water Resources
Flood Operations Center -

1416 - 9th Street

Sacramento CA 94236-0001
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SECTION 1

RESPONSIBILITIES AND DUTIES OF THE ‘SUPERINTENDENT

‘Superintendents, Local Agencies

The superintendent of a reclamation district, protection district,
drainage distriet, municipality, maintenance area, or other public
agency within the limits of any federal flood control project in the’
Sacramento and San Joaquin River watersheds is responsible for main-
taining and operating the projeet works lying within the boundaries 7
or jurisdiection of such an agency. - These activities must be performed
in accordance with See. 208.10, Title 33, of the Code of Federal Regu-
lations, approved by the Secretary of the Army on August 9, 1944,

Superintendents, Department of Water Resources

Personnel of the Department of Water Resources (DWR) who are desig-
nated as superintendents in charge of operations and maintenance of
federal flood control projects are also required to meet the require-
ments of the Code of Federal Regulations.

The Superintendent's Areas of Responsibility

Local Agencies. Under the direction of a local agency's board

of directors or board of trustees, local agency superintendents
are responsible for maintaining and operating all portions of the
projects within the Sacramento and San Joaquin valleys within the
boundaries of their jurisdiction, except those works charged

the Department of. Water Resources under Water Code Sec. 8361 and
the maintenance areas that are maintained by DWR, with local bene-
ficiaries paying the costs (Sec. 12878).

The Department of Water Resources is responsible for maintaining,
at State expense, certain channels of the Sacramento River Flood
Control Project and Sacramento River Major and ‘Minor Tributaries
Project, the American River Flood Control Project, and the Middle
Creek Project (Sec. 8361). This responsibility is defined as
channel capacity maintenance. It does not inelude protection

of the levees or private..property from erosion or other damage .
That work is the responsibility of the local levee maintenance
agency or property owner.

1,30
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Basic. Responsibilities of All Superintendents 1.32

1.

2.

7.

Assistant

To appoiht and train an assistant to act in the superintendent's
absence. ‘

Staff
To maintain and develop a staff of trained personnel who can
(a) safely and effectively operate and maintain flood control -

project structures and facilities and (b) assume responsibility
during a flood crisis.

Supp_lie s

-To keep.on hand a reasonable supply of flood fight tools and

materials for flood emergencies, and to have 24-hour access to
sources of additional supplies.

Emer gency Personnel

To have readily availabhle an up-to-date list of telephone
numbers of State and local officials and personnel with special
expertise in meeting flood emergencies.

Inspections

To make periodic inspections of all projeet structures and
facilities, including any notable changes in levee crown eleva-
tion (subsidence) to ensure these control works will provide
the designed flood protection.

Budget

To submit an annual budget that will provide funds adequate for
maintenance of the district's flood control responsibilities.
(Procedures for review and approval of local district budgets
may vary from agency to agency.)

Safety

To support and enforce safety rules and programs.

(Regulations on operation and maintenance of project facilities are
stated in the U.S. Corps of Engineers' Standard Operation and

-Maintenance Manual and Supplements, Title 33, Chap. 2, Part 208,

Flood Control Regulations. Special duties of the superintendent '
during flood emergencies are outlined in Section 6, "Emergency

Operations," of this Guide.) N



Maintenance Policies 1.40

All superintendents of flood control project maintenance units,
whether they are employéd by a local agency or the Department of
Water Resources, are required to observe The Reclamation Board's
policy to maintain and protect the environment in a manner that is

-consistent with the protection of lives and property from floods.

The protection of wildlife mitigation areas, especially revegeta--
tion easements, is essential to environmental protection.

Superintendents are also required to promote good relations with -
the public by considering the value of property adjacent to project
facilities. Superintendents are responsibie for ensuring that
certain maintenance and operation procedures such as ‘burning,
herbicide spraying, crown roadway maintenance, and bypass flooding
do not inconvenience or endanger nearby landowners or endanger
wildlife mitigation easements., Although not necessarily required,
a courtesy visit or phone call to persons who might be affected

by such work can do a great deal to promote favorable relation-
ships between project maintenance personnel and property owners.

Authority to Carry Out Duties ) ' 1.50

Operation and maintenance of flood control projects in California
are governed by two agencies, the U.S. Army Corps of Engineers -and
The Reclamation Board, as provided for under provisions of the
California Water Code. The Corps of Engineers works with other
public entities as sponsors of flood control projects, water con-
servation distriets, water districts, and conservation distriets.

U.S. Army Corps of Engineers. 'By an act of Congress in 1917, 1.51
the Corps of Engineers was empowered to study and adopt a major

flood control plan to minimize the seasonal overflow of navigable
'streams and their tributaries in the Sacramento and San Joaguin

Valleys. After many proposals were considered, a modified

-version of the 191] California Debris Commission Plan was adopted.

The revised plan consisted of a system of flood control reservoirs,
leveed streams, bypasses, weirs, canals, and drainage pumping
plants. -Although it has never been fully completed, the plan in use
today is essentially the same as the one that was adopted in 1917.

The Corps was originally charged with constructing facilities to
provide the maximum flood protection for thousands of acres of
agricultural land and the many communities situated on ma jor

streams in the Central Valley. Later the Corps was commissioned

to establish rules, codes, and standards for maintenance of certain
project levees, to be performed by State and local agencies wholly
at their expense. The Corps' responsibility for planning and build-
ing flood control facilities was later expanded by Congress to
include other parts of California outside the Central Valley.



Congress has recognized the impacts of flood control development
on fish and wildlife. The construction of bank protection units
noWw includes mitigation measures to compensate for environmental
losses., Mitigation programs are coordinated with The Reclamation
Board and include acquiring prime wildlife areas in fee or through
easement and improving marginal areas through revegetation efforts,

The .Reclamation Board. The Reclamation Board was created in .
1911 and reorganized in 1913 as an agency of .the State of California
to develop and carry out a plan to control flooding along the Sacra-
mento River and its tributaries. The Board's jurisdiction was later
extended to include the San Joagquin River and its tributaries.

Récent legislation has increased the scope of the Board to include
more active participation in federal flood protection projects .and
designated floodplain management in the Central Valley.

Changes in federal participation and policy have altered the opera-
tion of the Board from time to time, until now its functions include
approving plans, acquiring rights of way and flowage easements,
providing assurance of local cooperation, and enforcing maintenance
requirements established by the Corps of Engineers. The Board takes
lead responsibility for the long-term management and perpetuation
of mitigation areas. The Board also reviews applications for any.
alteration or encroachment .of any adopted plan of flood control in
tl}e Central Valley and approves or denhies the request.

The Board has been administratively part of the Department of Water
Resources since 1958, but it functions as a separate agency in
exercising its original flood management responsibilities on the
Sacramento and San Joaquin rivers and their tributaries.

Staff of the Flood Control Project Branch of the Department of
Water Resources has' the lead role in representing The Reclamation -
Board with the Corps of Engineers in developing and maintaining
mitigation lands. Questions regarding the location and manage-
ment of revegetation easements and other mitigation properties
should be referred to the Flood Control Project Branch.

(The Reclamation Board, a booklet published by the Board,
describes the Board's history and its present involvements.)

The California Water Code. The rules, regulations, and stan-
dards set by the Corps of Engineers for operation and maintenance
of federal flood control projects are incorporated into the Cali-
fornia Water Code. They cover all phases of the use, rights, and
distribution of California's water resources.

(Secs. 8520-9377 codify the law governing The Reclamation Board.
Secs. 8340-9577 and Sec. 12878 assign certain responsibilities to
the Board regarding maintenance of flood protection works following
construction.) ’

1.51
(Cont.)

1.52



Responsibilities of the Department of Water.Resources

Since 1947, the Department has inspected projeet facilities semi-
annually for compliance with federal, State, and local maintenance
requirements. The Department also prepares annual reports that
rate the degree of compliance (Water Code Sec. 8371). This work is
part of the assurances The Reclamation Board gives the federal
government that certain flood control facilities built by the Corps
of Engineers are properly maintained. - In areas of the State beyond
the limits of the Sacramento-San Joaquin Valley and outside the
Jurisdiction of The Reclamation Board, the Department has the
authority to form maintenance areas for federal flood control
projects, when necessary, and to assume responsibility for their
maintenance (Water Code Sec. 12878 et seq.).

Maintenance Areas

The California Water Code (Sec. 12878) empowers The Reclamation
Board to establish a maintenance area within its area of juris-
diction when the -Department has determined that a unit of the
project is not being properly maintained by the local agency
having that responsibility. Maintenance costs in a maintenance
area are apportioned to property owners in the protected area on -
an ad valorem basis (according to the value), or on a land use
basis, and the assessment is collected as a special benefit
assessment with county taxes.

Responsibility for operation and maintenance of a maintenance area
is assigned to the Department of Water Resources. Such responsi-

bility may be returned to a local agency when it has demonstrated

the desire and financial ability to meet the obligation.

Local Agencies

Local agencies may be organized under any of several designations,
depending on the purpose for which they were formed. These include
water, reclamation, levee, irrigation, drainage,-protection, water
storage, flood control, or special districts. As used in this Guide,
"local agency" refers only to those organizations that have a direct
flood control maintenance responsibilities.

The procedures for dissolving a local agency are contained in
Water Code Secs. 56000 et seq. ("Cortese-Knox Local Government
Reorganization Act of 1985"). To begin dissolution proceedings,
a petition signed by at least 5 percent of the registered voters
must be filed with the Local Agency Formation Commission.

The responsibilities and maintenance procedures set forth in this
guide refer principally to federal flood control projects. However,
local agencies whose responsibilities may include nonproject and
privately owned flood control facilities may also follow these

guldelines.

1.60
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SECTION 2

SAFETY

Permit Requirements 2.10

The superintendent is usually required to obtain a permit before

certain maintenance or flood control work can be performed. Permits
are issued by city, county, .State, or federal agencies, any of which
may impose restrictions and regulate other conditions related to the
proposed work, Permits may be issued on an annual basis or for some

other limited term.

Following is a partial list of mamtenance operations for which
permits must be obtained.

Equipment Transportation.- Moving equipment and vehicles that 2.1
exceed the legal limits for height, width, and weight requires a '
permit from the California Department -of Transportation (Caltrans)

and/or the city or county through which a vehicle unit must pass.

A blanket permit may be obtained in some cases. Requirements for

legal tie-downs will vary. The California Highway Patrol requires

that all regulated loads follow the specific procedures contained:

in the California Administrative Code, ‘Title 12, Subchap. 7. When

DWR personnel are transferring equipment (a nonregulated load), they
are required to follow the DWR Maintenance Safety Rules Manual,

Sec. 3.17. The California Vehicle Code defines a legal load and
the conditions under which such loads may be carried.

Traffic Control. When traffic must be controlled as a safeguard 2.12

.during maintenance operations on or next to a public street or high-

way, a notification and approval permit must be obtained from Caltrans
or the city or county involved. Proper warning signs must also be-
placed in accordance.with BState-and local codes., .Burning operations,
tree removal, levee erosion repair, slope mowing, and herbicide spray
programs are among the projects that may require traffic control..

Restoration and Repair. Riverbank and levee stabilization 2.13
activities that require more than one cubic yard of material per

running foot for a distance of more than 500 feet or more than

1,000 cubic yards of import material are covered under Sec. 404

of. the Federal Clean Water Act. However, in California, approval

"is required from the Regional- Water Quality Control Board. Mainten-

ance work exceeding the foregoing specifications will require permits
from the Corps of Engineers, Other permits may be needed from the
California Department of Fish and Game (Sec. 2.14). - Work of this
type may be performed by the Corps of Engineers.



Channel Clearing. Any project that involves moving soil, sand,
or gravel in or near a body of water requires the agency planning
the project to reach agreement with the Department of Fish and
Game (DFG Code, Secs. 1601-1603). Sec. 1601 applies to govern-
ment agencies and public utilities.: The agency uses Form FG 2023
to notify DFG of its plans.

The superintendent should coordinate with the nearest U.S. Fish
and Wildlife Service, Endangered Species Office, to determine any
requirements for av01d1ng or mitigating impacts to endangered
species.

" Once -the agency has reached agreement with DFG, routine mainten-

ance work in or near a body of water does not require any further
notification or agreement, unless there has been substantial
change in vegetation or the fish and game resource. However, by
a memorandum of understanding between the two departments, DWR
does cbtain agreement from DFG for every routine maintenance
proposed each year. DFG has similar understandings with other
agencies regarding this type of work.

Work of this nature may require additional permits from the Corps
of Engineers and the Water Resources Control Board.

Burning. Burning of vegetation on levee slopes or debris left
by floods or channel clearing is generally restricted to rural
areas. This work requires permits from local fire distriets and
the local air pollution control board. These agencies must also
be notified when the work is to begin. In special .cases, when
burning-is banned for environmental or other reasons, a variance
may ‘be obtained, provided the need for the work can be justified.

Rodent and Vegetation Control. The use of certain "restricted
use" materials to control rodents and vegetation on levee slopes
and in channels requires a permit from the county agricultural
commissioner in the county where the work will be done.

To obtain a permit to purchase and apply restricted use materials,
applicants must possess a Qualified Applicator Certificate issued
by the Department of Food and Agriculture.

When a seasonal or annual permit is obtained for restricted use
materials, a notice of intent contamlng specifie information about
the proposed project must be submitted to the county agricultural
commissioner 2U hours before the start of work. The commissioner
may waive the 24-hour requirement or modify some of the information
required, if assurance is given that the work will be per formed
according to proper safety and environmental considerations.

A monthly report summarizing pesticide use must be submitted to the
county commissioner by the 10th of each month following the use of
any pesticide.

2. 14

2.15



A special permit is also required from the California Department
of Fish and Game to take beavers, badgers, and other large rodents
that can damage levees.

Worker Safety

Maintaining flood control project facilities generally inveolves
using heavy equipment, vehicles to transport heavy equipment, and
cutting tools, and handling and using toxic materials. Also,
workers are sometimes exposed to weather extremes that create
physical hazards.

The importance of taking all reasonable steps to ensure the safety
of workers should be kept in mind at all times. Statements such
as "No job is so important that it cannot be performed safely" and’
"All accidents are avoidable" are sometimes challenged, but they
are, nevertheless, excellent bases for adopting safety practices.

The Department of Water Resources, acting on behalf of the State

of California, is serious about holding injuries to its employees.
to the lowest possible level. In keeping with this policy, DWR
employees who work on flood control project facilities are required
to attend safety trainirng classes (Sec. 2.26). DWR superintendents
are expected to fully enforce all safety rules and regulations and
support safety measures.

Similar programs to promote safety are recommended for local main-
taining agencies.

Safety Trainihg

The Department of Water Resources trains its flood control project
personnel in all phases of flood control project maintenance.
Employees whose jobs involve such work must satisfactorily com-
plete all relevant training courses before they may assume field
maintenance duties.

The superintendent should not assign any employee to potentially
hazardous work until the employee is properly trained and con-
sidered to be qualified or can be assigned to work under the
direction of a properly qualified person.

.The superintendent will schedule courses to meet operational needs

and will keep complete and accurate records of courses completed
by employees.

When it is convenient, DWR crew leaders are expected to supplement
classroom training by providing new employees with field duties
that relate to their classwork. Superintendents should require
each employee to prepare a training development plan.

2. 16
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Employees whose duties require handling pesticides must be trained
thoroughly in the laws and regulations related to the handling of
pesticides and the use of protective elothing and equipment. They
must also be well informed about the common symptoms of pesticide
poisoning and be warned that it is dangerous to eat, drink, or
smoke while engaged in such work.

Safety Meetings. All DWR employees who work on flood contirol
project facilities must attend regular safety meetings. The
superintendent on the job is responsible for arranging the meetings
and providing instructional material for the topic of discussion.
Active participation by all personnel is encouraged, and the date,
subject matter, and names of those present are kept on file.

The Department also encourages frequent tailgate meetlngs at the
job site.” The crew leader coriducts informal discussions of safety
practices that apply to the work at hand. Procedures for performing
the work are reviewed, possible dangers are brought te light, and
preventive measures fully discussed. The Department recommends that
superintendents of local agencies adopt similar useful practices.

The Department. sponsors a Flood Fight School, scheduled annually,

at the Bryte maintenance yard in Sacramento. Attendance is mandatory
for all DWR flood control project employees. All local agency
personnel with flood control responsibilities are strongly urged to
attend this class. Classes will be scheduled at other times upon
request. -

Protective Gear. The Department issues required protective gear

to flood control project employees, along with directions for recom-
mended and mandatory uses. This equipment is provided at no cost

to the employees, who are responsible for using it as directed, keep-
ing it in good repair, and requesting replacements when items are no
longer serviceable,

All agencies must provide the following items of élothiné and equip-
ment. - Other protective gear may also be necessary for certain types
of tasks.

Hard Hats.. Hard hats are worn to prevent head injuries.

The use of an approved hard hat is mandatory for all personnel
involved’ in flood control project maintenance activities,
whether they are performing field work or only observing the
work of others. A smaller, lighter-weight version of the
hard hat, commonly called a bump hat, is acceptable for some
operations.

Protective Face Wear. The use of safety glasses, goggles,

or face shields are necessary to safeguard against eye injuries
caused by flying objects, pesticides, or other environmental
hazards. All workers are encouraged to wear appropriate
protective face wear for all maintenance activities. Use of
this equipment is required for certain activities.

2.30
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Gloves. Simple cotton gloves or leather mittens can
minimize painful burns, cuts, and bruises during use of hand

tools.

Coveralls. Coveralls are issued to DWR field employees

to protect theilr own clothes from undue damage, wear, and
soiling. The coveralls are laundered regularly at the
Department's expense and replaced when no longer fit for use.
" Coveralls offer some degree of safety against seratches and
other minor injuries, but workers should be cautioned that
loose clothing is hazardous when worn by someone who is
operating machinery with exposed moving parts.

Particle Masks. The use of a particle mask prevents dust
particles and other air-borne pollutants from entering the
respiratory system. ’

Ear Plugs. Fitted ear plugs or approved ear muffs must be
worn by DWR employees who are operating or working near machin-
ery that emits noise above 85 decibels.-

First Aid Kits. Approved first aid kits are installed in all
State~owned vehieles. Drivers are responsible for seeing that
kits are fully stocked with the appropriate items. The kit is
only for temporary emergency care of injuries in the field.

Both the injured person, if able, and management personnel should
determine whether additional medical attention is advisable.:

A formal accident report is always required for all accidents.
First aid training, including cardiopulmdnary resuscitation (CPR),
is required of all DWR field personnel.

Safety Belts. Safety belts are installed in all State-owned
vehicles, and their use by the operator and all passengers is
mandatory. The driver is empowered to enforce this regulation.
Failure by driver or passengers to "buckle up" can result in a
fine, suspension without pay, or termination.

Protective Gear, Pesticide Use. All flood control workers who

handle pesticides must be equipped with protective eclothing and

equipment appropriate to this work, as directed on the pesticide
label. This type of gear includes the following items:

Gloves. Appropriate protective gloves, worn as directed
on a pesticide label, are mandatory when workers are handling
pesticides or other hazardous material. ’

Aprons and Disposable Coveralls, . DWR employees are re-

quired to wear protective clothing made of a nonabsorbent
material when they are mixing and loading pesticides or rinsing
emptied pesticide containers. Disposable coveralls should
also be worn by any employees who may come into contact with
the pesticide during application.

Particle Masks. A particle mask is required for any DWR
employee who is handling herbicides.

2.32
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Rubber Boots. Rubber boots are necessary for employees
who mix and load pesticides and for pesticide applicators who
may come into contact with the spray mixture.

(See also Sec. 2.41.)

Foul Weather Gear. Foul weather gear is issued for use pri-
marily during flood emergencies. Few, if any, field maintenance
activities can be performed satisfactorily in stormy weather.
During such periods, the superintendent should assign duties. in
locations that provide some protection from the elements. In a
flood emergency, however, employees are expected to accept many
weather-related hardships.

Foul weather .gear issued to DWR employees usually includes water-

proof parkas or jackets, rubber boots (ankle, knee, or hip height),

water-repellent trousers, and life jackets approved by the U.3.
Coast Guard.

Safe Storage and Handling of Pesticides

Any use of a besticide requires strict observance of laws and, regu-

lations regarding safe application, control of storage, transpor-

tation, disposal of empty containers, cleanup of spills, protective

clothing, and procedures for personal and equipment cleanup.

Because of the toxic characteristics of pesticides and the
potential hazards involved .in their application, both to users
and their surroundings, all aspeects of pesticide use, are closely
regulated by the California Department of Food and Agriculture’
and county agricultural commissioners! offices. Before DFA
authorizes any pesticide for specific use, the pesticide must
first be extensively tested for effectiveness and its possible
effects on people and the environment.

Pesticides are rated by degree of toxieity: - MDanger," "Warning,"
or "Caution". This must be prominently displayed on the pesti-
cide label. The label must also display appropriate warnings,
detailed directions for mixing and use, and instructions to
follow in case of injury by accident or misuse. The label is

the law. Read it carefully before starting any application of

a pesticide.

Safe Working Conditions. The superintendent is responsible
for providing safe working conditions, adequate training, and
proper supervision of all personnel who mix, load, transport,
apply, or otherwise handle pesticides. Stringent controls
adopted by the Department of Food and Agriculture regulate the
handling, mixing, application, and cleanup of pesticides.

The superintendent is r'espons:Lble for seeing that the mixing
site at which employees are handling pesticides has a designated
facility for changing into protective "elothing and for washing
when pesticide use is completed. It should be equipped with

an ample supply of water, soap, and towels for personal use.

2.33
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The superintendent must also provide employees with appropriate 2.
protective clothing, as the pesticide label direects. Also, (Cont.)
equipment used to mix and apply pesticides must be in good

repair and safe operating condition. This equipment is subject

to inspection by county authorities.

Emergency Medical Care. The employing agency must provide 2.2
emergency medical care for employees whose work includes mixing,

loading, or applying pesticides. The name, address, and telephone

number of the medical facility providing such care must be con-

spicuously posted at the work site and on the application vehicle.

'Whenever a pestiecide-related illness is suspected or whenever a

worker has been apparently endangered by overexposure to a pesti-

‘eide the superintendent must see that the employee receives imme-

dlate medical attentlon.

Restrlcbed-Matgg;als.' Certain pesticides are more dangerous 2.43
than others. These are classified as restricted materials and are

subject to limited use and more stringent controls. Their use

requires special permits (see Section 2.16). Applicators must hold

a certificate as a qualified applicator or work under the direct

supervision of a qualified applicator.

Laws and regulations regarding the application of restricted
materials and the Pest Control Licensing and Certification Program
are subject to change or revisions without official notification.
The superintendent is responsible for keeping informed of any
changes, This information is available from the California Depart-

" ment. of Food and Agriculture, 1220 N Street, Sacramento CA 95814,

or the county agricultural commissioner.

Storage of Pesticides. Pesticide containers, both full and 2,44
empty, must be stored in a locked enclosure in accordance with

the label on the container. ‘When pesticides in storage carry

either "Warning" or "Danger" precautions on the label, warning

signs in both English and Spanish must be posted on all walls of

the storage area. The signs must be readable from a distance of

25 feet. .

Transportation of Pesticides. Pesticides must not be trans- 2,45
ported in a compartment that is also occupied by people, food,

or animal feed. Pesticides, empty containers, and equipment must

be attended at all times while en route. Vehicles used to trans-

port or apply pesticides must be thoroughly cleaned before they

are assigned for other uses or are sent to be repaired.

Rinsing and Disposal of Used Pesticide Containers. A triple 2. 46
rinse ‘and drain procedure approved by the Department of Food and

Agriculture must be followed to prepare emptied containers for

disposal. Contact the county agricultural commissioner's office

for specific requirements on container rinsing and disposal.




Pesticide Service Containers. As defined by the Department of . 2. 47
Food and Agriculture, a service container is any pesticide container,

other than the original labeled container, that is used to store,

hold, or transport a pesticide or a use-diluted pesticide.

Each service container must carry the following labeling:

o Name and address of the person or company responsible for the
container.

o Identity of the pesticide (common name or product name). If it
is a use-diluted pesticide, the word "diluted" must precede the

name.

o A signal word from the original'label ("Danger," "Warning," or
"Caution").

Pesticide Spills. Spillage of a pesticide or other hazardous 2. 48
material can rapidly become a major health or environmental problem.

Whenever a spill occurs, immediate corrective action must be taken,
regardless of the type of toxic substance or the amount spilled.

The first priority is to give first aid and further medical attention

to persons who were exposed to the pesticide. After that, the

-incident must be reported and the area must be decontaminated. Under

no circumstances should pesticide spills be hosed down.

Contact the local county agricultural commissioner's office for
specific requirements for spill cleanup.
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SECTION 3

VEGETATION MANAGEMENT

The importance of a balanced vegetation management program that preserves

the environment without sacrificing the integrity of flood control structures
can't be overemphasized. Natural or planted vegetation on or near project
levee slopes can significantly enhance the effectiveness and appearance of

a project. When properly managed, vegetation deters surface erosion from
rain and runoff. The preservation of vegetation, especially in acquired
easement areas, is essential to the management of the flood control project.

However, uncontrolled growth can interfere with routine maintenance and
inspection, inhibit flood fight activities, and provide a haven and food
sources that attract burrowing animals. Also, when large trees are toppled
by wind, disease, or old age, they often dislodge broad areas of protective
sod and earth and may divert water into a levee section.

Standards for vegetation control on landward levee slopes differ from those
for waterward levee slopes, berms, and overflow areas. Vegetation character-
istics, species, and methods of management may vary, depending on the area
and soil conditions. Burning, mowing, dragging, spraying, pruning, brush-
cutting, and planting are all effective vegetation management tools.

When a levee vegetation management program is being planned, several factors
should be considered. Levee slopes must allow visibility for regular main-
tenance inspections and high-water patrolling. Levee personnel must be able
to readily detect trouble spots from the crown roadway. No vegetation should
be allowed to grow within 10 feet of the landside toe of the levee because
this is where boils and excess seepage are most likely to occur., Also, both
landside and water51de toes are often used as access points for maintenance.

Levee slopes should also be kept free of large areas of bunched, woody, or
clumped vegetation that would interfere with flood fighting or emergency
repairs. Agricultural prunings and other debris are special targets for
removal because they attract burrowing rodents. Crown roadways must be
kept free of vegetation, and they should be graveled to prov1de a sound,
driveable surface during floods. .

Burning - ' : 3.10

Controlled burning of vegetation on levee slopes is an effective
method of improving visibility for levee inspection and maintenance.
However, in recent years, to minimize air pollution, municipalities
and eounties have adopted stringent burning regulations. Burning
has been banned in some areas, especially in urban areas where air
pollution is now recognized as a serious and growing problem., Where
burning is permitted, the operation is normally scheduled in July
and August when the grasses are thoroughly dry, the game bird hatch
has been -completed, and most nearby crops harvested., Local air
pollution control boards are empowered to designate certain hours
and days' as suitable for agricultural burning.



On days when burning operations are scheduled, the foreman or other 3.10
person in charge calls the local air pollution control beard for ~ (Cont.)
clearance and, if permission is obtained, notifies the fire district

having jurisdiction in the proposed burn area (see Sec. 2.15).

Because of the risks involved, a supervisor usually oversees
extensive burning operations. The amount. and type of equipment
used and the size of -the crew may vary in relation to the size of
the area to be burned and conditions on and near the burn site.

As an example, a major operation may inelude a 12-worker- ecrew, with
torchmen, truck drivers, hose tenders, surveillance crews, and a
water supply tank truck operator. Normally, three 500-gallon water
tanks mounted on flatbed trucks, with appropriate hoses and pumps,
are used to control the intensity and range of the burn. 4 -
150-gallon wataer tank mounted on a four-wheel-drive pickup truck

is used for surveillance and emergencies. When available, a
4,000-gallon tank truck stands by to refill the fire trucks. The
supervisor drives a pickup truck carrying torch fuel and other
supplies and directs the operation.

The fire should not be allowed to approach flammable structures.
All such structures in or next to the area to be burned should be
monitored after they have been chemically fireguarded or soaked
with water. Wherever practicable, firebreaks should be placed at
the toes of the levee to prevent the fire from spreading to adjoin-
ing areas. :

All fires, including smoldering debris, must be entirely extin-
guished before ihe last employee lzaves the burn site.

Mowin g 3.20

Mowing levee slopes is an effective alternative where burning is
either prohibited or would create an undue hazard to adjacent
property or vegetation. Standard levees with uniform surfaces, few
encroachments, and slopes no steeper than 2 feet horizontal to 1 foot
vertical are ideal for mowing.

The usual procedure is to mow the levee shoulder and a strip 4 feet
on the upper part of the leveé with a flail mower, A mower with a
telescope boom and rotating mowing head is usually enough to mow
slope surfaces up to 30 feet wide. Where a 10-foot right of way is
available, slopes can be mowed from the levee toe. A push-type power
mower or weed-eater is also beneficial for some irregular conditions,
A mower operating in dry vegetation is a fire hazard. If the cutting
blade strikes a hard object, creating sparks, the vegetation can be
ignited., For that reason, a small water truck should be available.



Spraying - ) ) 3.30

The use .of herbicides to manage vegetatiorn and control weeds can
be extremely effective and economical. The wide variety of spray
material and application.equipment make the use of herbicides
possible for many maintenance activities.

Permits must be obtained for some herbicide applications, and all

- safety regulations, including those involving the use of protective
gear, must be strictly followed. Care should be taken to prevent
spray from drifting into nontarget areas. Only herbicides that do
not vaporize readily should be used,

Broadleaf Selective. Many levee slopes are managed to encourage 3. 31
a solid cover of naturally‘oécurring.gnasses. Broadleaf weed species
on a grass-covered slope tend to be spiny and very tall, and obscure
visibility, prohibit access, or otherwise interfere with maintenance
and inspection.. Broadleaf weeds can be eliminated from desirable sod
by broadleaf selective herbicides. Several of these herbicides are
also residuals, which means they are incorporated into the soil by
rainfall and remain active for some time. Application rates of broad-
leaf selective herbicides must be closely followed. At higher rates,
“many of these herbicides will also damage or kill desirable grasses.
and young trees., These herbicides vary in time of application and the
broadleaf species they kill., Special care is needed to keep these
materials from reaching desirable vegetation. The county agricultural
commissioner's office can supply specific recommendations.

- Bare Ground..- Some levee areas, including crown roadways, access 3.32
points, toe roads, and fireguards, are usually kept free of any vege-
tation. Nonselective residual herbicides are an economical means of
keeping an area free of vegetation for an extended period. Generally,
the higher the application rate, the greater the number of species
affected and the longer the period of residual activity. Extreme care
should be taken to keep these material from drifting into areas where
vegetation is desired. Careless applications can create large bare
areas of ground that are susceptible to erosion. Careful applications
can protect flammable structures from accidental or controlled fires,
allow gravel reclamation and roadway maintenance, and make safe travel
possible on roads, especially in wet weather. '

Spot Treatment. Spot treatment of weeds is used in a variety of 3.33
situations where thé_low density of the target species does not

warrant a broadcast application or where the area is inaccessible

or otherwise unsuitable for broadcast equipment.

Spot’ treatment is often used with residual herbicides for fire-
guarding around structures (See. 3.32). It can be used to target a
specific weed pest such as Johnson grass or to touch up areas that
have been specially sprayed with a broadcast application. The choice
of a specific herbicide or combination of herbicides depends on the
target species and the area to be sprayed. Contact, residual, and
translocating herbicides can all be used for this type of work.

(A translocating herbicide is one that moves through a plant into the
roots.) The county agricultural commissioner's office can make
specifie recommendations.



Small-scale spot applications may only require a hand-held pump ©3.33

sprayer, while larger applications could require use of a truck- (Cont . )

mounted spray unit with a hose and reel. Sinece spot applications are
generally limited to small, precisely defined areas, special care is
needed to minimize drlft, especially with high-pressure spray rigs.

Brush and Vines. Brush and vines growing on levees obscure the 3. 34
slope, creating serious inspection problems. Low, dense, and en-

twined vegetation can prevent routine or emergency access, impede
floodflows, divert currents, or plug pumps and drains.  Where per-

missible, the use of herbicides. to control brush and vines can be

extremely effective, often more so than mechanical clearmg, which may
stimulate regrowth or break up ex15t1ng plants into many new plants.

Spot spraying is generally the applicatlon method used to control

" vines (Sec. 3.33). To completely kill the unwanted plants, a

translocating herbicide is necessary. Contact herbicides or
incorrectly used translocating herbieides will kill only the above=-
ground part of the plant, resulting in substantial regrowth in the
following season. Special attention should be given to correet _
timing of application and to obtaining thorough spray coverage. The
addition of an inactive water-base dye can assist spray applicators
to achieve uniform spray coverage. Poor coverage is likely to result
when plants are dormant, stressed by drought, or covered with dust.

Larger trees cah be controlled by cutting them down and immediately
spraying or painting the stump with a concentrated herbicide
registered for such use.

Where all-other options have been exhausted, aerial appllcatlon of
herbicides to control brush over large areas can be considered.
This procedure usually requires applying for a 2U4C Special Local
Need Permit from the California Department of Food and Agriculture.
The product manufacturer and all other regulatory agencies must
concur before this type of application can be approved. Spray
drift from an aerial operation must present no hazard to humans,
fish, wildlife, water, or adjacent property.

Federal law (the Endangered Species Aet) prohibits the -taking of
threatened and endangered species without permission of the
Endangered Species Office (ES0) of the -U.S. Fish and Wildlife
Service. Contact the Corps of Engineers, the Fish and Wildlife
Service, or the Department of Fish and Game to determine what is
endangered.



SECTION 4

PROJECT MAINTENANCE OPERATIONS

Basic maintenance programs related to federal flood control project
facilities are required by the Corps of Engineers, inspected by the
Department ‘of Water Resources, enforced by The Reclamation Board,
and carried out by local agencies and the Department of Water
Resources.

Most maintenance practices in. use today have been modified over the
years to meet the increased emphasis on preserving ecological and
environmental values. Although maintenance costs have risen, the
integrity of the flood control system has been preserved and the
environment improved.

The maintenance programs most profoundly affected by environmental
considerations include channel clearing, rodent control, and vege-
tation management on or next to project levees, berms, and overflow
areas being developed for project mitigation under The Reclamation
Board's jurisdiction. Maintenance activity in revegetation and
other mitigation areas requires special care. This section contains
guidelines for specific maintenance operations. Further directions
appear in the Board's Guide for Vegetation on Project Levees.

Crown Roadways

Keeping levee crown roadways, ramps, and State-maintained access

roads serviceable is the objective of the crown roadway program.
Essentially, the work involves grading and graveling unpaved road
surfaces,

A road maintainer (grader) with a 12-foot moldboard is best suited

to smooth the road surface, to minimize ponded water, and to recover
gravel displaced by traffie. On crouwn roadways where heavy traffic
has compacted the surface so much that grading -causes excessive wear
of the blade, scarifying may first be required to loosen the surface.
Scarifying the roadway before replenishing the road rock also enhances
the bonding of old and new surfacing materials. Road surfaces should
be cerowned (gradually sloped from centerline to shoulder) to ensure
proper drainage.

Dust created by levee crown maintenance and repair work can be a
nuisance to nearby residents. It can also damage certain crops
growing nearby. Workers should use care during these operations.

Some crown roadways require more frequent maintenance than others,
principally because of the heavier &traffic load they carry. All
levee roads, however, should be graded at least twice a year. 1In
the fall after the first rains, and in late spring, before the
levees begin drying out and getting dusty, are opportune times for
this operation.



Grading of crown roadways is usually a one-person job. While the .

‘work is being done, the equipment can be parked overnight in a con-

venient nearby location, provided the site is secure and the property
owner grants permission to use it, If such an arrangement is not
possible, the equipment should be returned to home base or the main-
tenance yard. The operator of the equipment is required to take
reasonable securiby precautions when not in attendance at the unit.
The operator is provided a pickup truck to travel to and from the

Job site and to haul lubrication and service equipment. 4 portable
two-way radio with a range of at least 25 miles should be provided
for emergencies.

Operators of road grading equipment are required to wear hard hats,
Safety glasses, masks, and gloves are optional but recommended,

Vegetation Management on Crown Roadways. Uncontrolled growth of.
weeds and grasses on crowWn roadways may become a maintenance problem.
Dense vegetation prevents the grader from operating effectively.
Nonselective residual herbicides are generally used to control weeds
on crown roadways. Roadways should be sprayed only after grading is
completed. (See Sec. 3.32 for information on controlling weed growth

on crown roadways.)

Appropriate permits must be obtained before crown roadways are sprayed
(see Sec. 2.16).

Fireguarding. Structures or other facilities occupying parts of .

a flood control project must be protected from fire, both aceidental
and controlled. Removing flammable debris and wild growth from the
immediate area is an important fire prevention procedure. Structures
must be guarded before or during the early stage of vegetative growth.
(See Secs. 3.32 and 3.33 for additional inf‘ormation on the use of
herbicides for fireguarding.)

Levee Slopes and Rights of Way

Levee slopes should be free from nonessential structures, encroach-
ments, or vegetative growth that could interfere with or prevent .
inspection or hamper flood fighting activities.

Vegetation Management on Levee Slopes. All earthen levees must
have some sort of erosion protection and yet permit inspection and
flood fighting. Sod-forming grasses and ground covers provide the
desired protection without interfering with these activities. 1In
some circumstances, The Reclamation Board also permits certain trees
and shrubs to grow on levee slopes. (For specific requirements
regarding permissible vegetation, consult the Board's.Guide for

. Vegetation on Project Levees.) Broadleaf weeds growing among

desirable grasses can be effectively controlled by selective "
herbicides (see Sec. 3.31).

410
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All levee slopes need thorough periodiec inspection for soil erosion; 4, 21
animal burrows; weed infestation; diseased, weak, or damaged trees; (Cont,)
and other undesirable growth. Frequency of inspection depends on the

nature and location of each levee. . Regular mowing or burning enhances
inspection. Special care should be taken to protect mitigation areas

from mowing and burning. (See See. 3 for vegetation management on

levee slopes.)

Levee slopes are vulnerable to burrowing rodents, primarily ground
squirrels. (See Sec. 5 for control of rodents.)

Dragging. Dragging of levee slopes is a multipurpose operation 4,22
that helps ensure the integrity of a levee system. It is generally

done by pulling a heavy dragging implement, such as a discarded track

from a tracklaying tractor, with a heavy-duty track=-laying engine.

The drag is rigged with cable controls so the operator can regulate

its angle and reach. » : '

Dragging repairs minor surface erosion or irregularities, preventing
more serious erosion. . However, disturbing the soil stimulates the
growth of weedy plants. DWR personnel schedule broadleaf selective
» spraying with a pre-emergent. herbicide for the fall, following drag-
ging operations (see Seec. 3.31).

Hard hats, safety glasSes, ear plugs, and a breathing mask are required’
protective gear for this operation.

Care is needed to avoid removing trees and shrubs that do not inter-
fere with levee inspection. 1In areas containing elderberry shrubs,
coordination with the Endangered Species Office, U.S. Fish and
Wildlife Service, is required.

Channel Clearing 4,30

A channel is:the entire area of a waterway from the top of one bank
to the top of the opposite bank. The general category includes
drainage canals, ditches, and sediment settling basins.

River channels and .floodways-are rated and designed to carry specific
anticipated peak flows. Accumulated silt and wild growth, if not
controlled, can lower flow capacities and impede flows, causing water
to rise above intended levels. Such obstructions may also divert
flows, eroding banks or levees. :

The Corps of Engineers is responsible for periodically dredging
navigable channels to remove silt and snags and for removing aged
trees deemed to be potential hazards te¢ navigation.

Local agencies and the Department of Water Resources are responsible
for clearing channels of excess debris, brush, and other harmful vege-
tation. One method is to uproot and pile the vegetation with a medium
or large bulldozer with a brush rake attachment. A dragline may be
better under certain conditions. Piled vegetation must be removed
from the floodway before flood season. Where permitted, burning is
the most convenient disposal method. (The Department of Fish and

Game and The Reclamation Board are the prinecipal permitting agencies.)



An alternative method, and one that is generally more acceptable, 4,30

is selective cutting with hand tocls, including chain saws. Woody (Cont .)

growth of selected species less than 8 inches in diameter can be
disposed of with a chipper or "brush ‘hog." Spreading and disposal
of chips is regulated by the Department of Fish and Game. Personnel
of the California Conservation Corps are often available to conduet
selective clearing work at low cost. DWR's Flood Project Analysis
Section can assist in project design. Permits for channel clearing
operations are discussed in See. 2.14. -

Unless soil and plant roots are also removed, mechanical control
provides only a short-term solution to brush problems. Removal of
above=—ground plant material stimulates regrowth and suckering in

most brush species, often resulting in a heavier stand than originally
existed. ]

Where permitted, translocating herbicides can kill above-ground and
below-ground plant parts, eliminating or greatly reducing regrowth.
Spraying brush in channels without suitable access usually requires
a tractor and a trailer-mounted storage tank with a high-pressure
pump. Where channels are narrow or where there is improved access,
it-may be possible to use traditional spray equipment fitted with a
long hose. Where all other options are regarded as ineffective,

the aerial application of herbicides can be considered. Except as
specified on .the pesticide container label, special care must be
taken to prevent-drift :or -contamination of waterways (see Sec. 3.34).

Safety practices and gear requirements for channel clearing are the
same as:those for heavy equipment operation and the handling, use,
and disposal of toxic materials.. Hard hats, safety glasses, and

ear plugs are required for operating chain saws, tractors,.and chip-
pers. Consult the pesticide label and also see Seec. 2.22 for recom-
mendations and requirements on the use of specific protective cloth-
ing to be worn while handling pesticides.

Drainage Facilities 4,40

Drainage ditches, canals, and settling basins are essential parts
of flood control operations and must be periodically inspected

and maintained. The flow capacity of drainage facilities can be
impaired by undesirable vegetation and built-up silt deposits,
primarily from bank sluffing. These facilities can function effeec—
tively. and safely only when silt and excess growth ‘are periodically
removed with a dragline or other suitable equipment. Aquatic herbi-
cides can be used to help control undesirable vegetation. (See
‘See. 3.33; also, consult the county agricultural commissioner's
office for recommended materials.) Heavily eroded banks should also
be resloped and/or revetted with rock, when needed.

Overhead powerlines and underground lines carrying communications,
natural gas, oil, or water can endanger channel clearing operations.
Most of these hazards can be identified by markers or warning signs.
Specifie information about location and depth of service lines can
be obtained by calling Underground Service Alert (1-800-642-2444),

=



Control Gates and Culverts. Concrete passageways or corrugated 4,
metal pipes of varying diameters equipped with manual or automatic

flood control gates are situated at appropriate sites in the flood

control project. If these facilities malfunctioned, particularly

during high-water conditions, flooding could oeccur in some inhabited

or farmed areas. Therefore, normal maintenance of. these structures

includes keeping the intake and discharge areas free of constrieting

debris, silt, and wild growth, and inspecting and testing the

performance of the control mechanisms. Slide or flap gates must

be inspected and tested in the early fall before high water occurs.

Minor Structures ' © 4,50

This category includes mile markers, gates, barricades, and
miscellaneous signs. (See Figures 1 - 7, following Sec. 4.67.)

Mile Markers. Mile markers are signs installed on the levee 4,51
shoulder at half-mile intervals to identify unit designations and

levee miles. The markers are seven-foot metal posts with anchors

and plates, The posts are driven or set in conerete to a depth of

three feet, and the plates are welded to the tops with their faces
perpendicular to the levee centerline so they are visible to traffic

in eéither direction. Reflectors fastened to the plates make the

~ markers easy to find when visibility is poor.

Maintenance of levee mile markers consists mainly of replacing
reflectors and damaged plates and keeping signs clean and readable.
Vegetative growth that hides the signs from view should be kept
clear, either mechanically or with herbicides (see Sec. 3.33).

Gates, Barricades, and Signs. Gates, barricades, and miscella- 4,52
neous signs are installed to prohibit or discourage unauthorized

traffic from using flood control project facilities. Trespassing

and vandalism have inecreased markedly in recent years because of

the rise in popularity of recreational vehicles and expansion of

housing and industrial developments.

Gates on the crown roadway and barricades that extend down levee
slopes and across berms are usually effective protection against
unlawful entry by motor vehicles. An underlying property owner
who needs even greatér security may apply to The Reclamation Board
for a permit. '

Maintenance of gates, barricades, and signs consists mostly of keep-
ing them in good appearance and working properly, including their
locking systems. Periodic washing, painting, straightening, and

and replacement of reflectors are general maintenance requirements.
Visibility must be maintained by eliminating tall vegetation, either
mechanically or with herbicides (see See. 3.33). Acecurate.records
.of the date, time, and type of maintenance performed must be kept to
"~ protect the maintaining agency in the event of litigation. (See
Figure 7, "Minor Structure Maintenance Report," following Sec. U4,67.)



An acetylene torch or arc. welder may be used to install and repair 4,52
gates, barricades, and signs, but because of the fire danger, precau- (Cont.)
tions must be taken. A torch or welder should never be used near dry
vegetation or when unusually hot or windy conditions exist. At all

times, their use should be backed up with a minimum of firefighting

equipment: shovels, rakes, appropriate extinguishers, and a supply

of water with means of delivering it to a blaze.

State and local standards for positioning of signs, the distances
required between them, and the messages they. carry must be observed
before the signs are legal. Because regulations and codes vary from
area to area, it is best to contact the city or county public works
department having jurisdiction. DWR uses signs referring to the
State Vehicle Code, Sec. 2116." :

Mitigation Measures. Where mitigation and enhancement measures 4,53
are provided to protect fish and wildlife, endangered species, or
other environmental values, care should be taken to avoid harm to
these features and to maintain them and any special markings, pro-
tective features, ete., as they were installed. These measures are
becoming more widely known and installed in connection with federal
and state' projects as a result of permits from the Corps of Engineers.
(See Figures 1 - 7 following Sec. 4.67.) E

Major Structures : 4,60

A number ‘of flood control facilities are essential parts of the
Sacramento and San Joaquin Rivers flood control projects. These
include fixed weirs; control weirs; pumping plants; and diversion,
drop, and outfall structures.

Fixed Weirs. A fixed weir designed for flood control functions 4,61
as a section of a levee. 1Its crest is at a selected elevation,

usually original ground level. The purpose of such a fixed weir is

to relieve pressure on a levee system by allowing excess flood water

to escape into bypasses or designated drainage basins when river

stages begin rising to threatening levels. Fixed weirs allow no dis-

charge to occur until the water level exceeds the weir crest. Fixed

weirs are usually built of reinforced concrete, but they may also be

built of stone, quarry rock, cobbles, or other suitable material.

Maintenance of fixed weirs usually requires periodic removal of such
obstructions as undesirable vegetation, debris, and silt deposits on
the waterward side and clearance of debris from the stilling basin or
spillway to permit uniform flow into the escape route. A weir should
also be regularly inspected for evidence of spalling or cracking and
for exposed reinforcement bars in abutments or wing walls.

Undesirable vegetation should alsoc be removed from the downstream
revetment. Where handrails or walkways are present, they should be
regularly inspected to ensure that they are safe and meet safety
regulations. Where a county or State highway or a railroad is an
integral part of the flood control structure, the maintenance respon-
sibilities are defined in a separate agreement with the agency
conecerned.



Control Weirs. Control weirs serve essentially the same purpose . 4.62
as fixed weirs. That is, they permit excess water to escape into a

bypass system when high river stages occur. Control weirs, however,

are designed to release additional flows through a series of control

gates to reduce the stress on levee systems, when needed.

Proper operation of control weirs is considered vital to the safety
of residential, industrial, and agricultural property near and down-
stream from the facility. ~Operational guidelines are dictated by the
the Corps of Engineers and must be rigidly adhered to.

Removal or leveling of silt deposits, debris, and undesirable vege-
tation between the river and -the structure are essential maintenance
activities. The spillway should also be freed of obstructions and the
concrete bulkhead and superstructures kept in good repair. Diagrams
and maintenance procedures for the control mechanism and a record of
maintenance performed should be filed and made readily available for
inspection at the headquarters of the operating and maintaining agency.

Erosion in the discharge area of ‘the control structure can be expected
to occur as gates are opened for flood control. "Turbulence created
by the volume and velocity of water rushing through the aperture may
have a scouring effect.

Whenever the gates of the Sacramento Weir are opened, the event must
be documented. The gates are opened and closed under the direction
of the Flood Center.

Diversion Structures. Fixed controllable diversion structures 4,63
divert water from the main.channel for flood control, irrigation, or

other needs. Accumulated silt, gravel, and debris on the upstreanm

side can restrict flows and interfere with the effectiveness of the
structure. ‘ o

Maintenance involves removing all obstructive materials, including
undesirable trees and wild growth, from the upstream and downstream
sides of the structure. The condition of the concrete should be
periodically noted and appropriate repairs made. The control gate
mechanism should be regularly tested and adjusted to ensure proper
operation. Special atfention must be given to discharge pipes where
obstructions could be present but are not readily visible.

Pumping Plants. A pump or a series of pumps with a wide range 4,64
of capacities 1s used to draw excess water from drainage systems

and discharge it into the main channel. Steel trash racks are '

installed to protect the pumps by preventing materials large enough

to damage them from entering the intake sump. At some stations, a

log boom supplements the function of trash racks.

All trash, including built-up sand and gravel, must be removed from
the area of the log boom, the trash rack, and the gravity discharge
pipe or channel before the high-water season begins. Just-as impor-
tant, when the pumps are active, debris captured by intercepting
structures must be removed, either by hand tools or mechanical means,
before the accumulated materials can clog the system.



Wing walls, bulkheads, splash aprons, and the superstructure are made 4,64
of reinforced concrete that is subject to cracking and spalling and (Cont.)
exposure of the reinforcement bars. Repairs should be made as esarly

as possible.

A maintenance guide and inspection check list is located inside each
control structure. The superintendent should acquaint himself and
all authorized maintenance personnel with the operation, housekeeplng,
and maintenance procedures for the facility.

Outfall Structures." Out fall structures are multipurpose features 4, 65
that are usually situated in a drainage canal or channel near its

confluence with a main river. A series of mechanized discharge pipes

or slide gates are incorporated into a reinforced concrete barrier

that, when closed, prevents flood water in the river from backing up

into the drain system. . '

The gates can also be operated to maintain desirable levels in the
drainage system to meet irrigation needs or to release excess flood
water into a bypass systen.

Trash gates and/or log booms are positioned on the upstream side of
the control gatés to prevent debris from fouling their operation.
When debris begins to collect in the area, it must be removed
immediately., At some facilities, a debris boom is installed for
this purpose. Revetment on both sides of the structure should be
kept clear of undesirable vegetation and an unobstructed passageway
maintained. .

The concrete superstructure should be inspected regularly and cracks
and spalls patched. The metal works are also subjeect to some
battering, and breaks or distortion can be expected to occur., Such
conditions can be corrected by straightening or welding the damaged
area, The electrical or hydraulic system should be inspected and
tested frequently by a qualified enployee.

Bridges and Roads. The superintendent's responsibilities for 4.66
county or State bridges and roads that cross a federal flood control

waterway include inspection, reporting, and maintenance. When a

condition is noted that would affect the safety of the structure or

the functioning of the flood control works, it should be reported as

a matter of courtesy -to the agency responsible for it.

Drop Structures. The purpose of a drop-structure is to stabilize 4. 67
a channel by holding flow velocities below the point of scouring.

Drop structures are built of reinforced concrete, with wing walls,

a crest or headwall, a spillway apron-slab, and end sills. Revetted
slopes on the upstream and downstream ends are essential parts of
the facility. Drop structures with headwalls that extend above the
invert of the channel have drain ports to prevent ponding of water:
on the upstream side of the structure. The ports must be kept free
of materidl that" would restrlct flows.



I

General maintenance of a drop structure requires removal of any accu-

mulated trash and debris from the intake area of the facility. Silt
and gravel deposits in and about the stilling basin should also be
removed after each high-water event. Undesirable growth impairs the
chief function of the revetted area. It must be eliminated, either
mechanically or by the use of herbicides.

The reinforced concrete work should be periodically checked for eracks,
spalling, and rebar exposure, and repairs should be made at an early

opportunity.

Some drop structures are equipped with a wooden gate or a cable-
supported barricade designed to prevent livestock and other animals

from falling into the drop basin.
be kept in good repair.

These protective devices should

4,67
{Cont . )
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. SECTION 5

RODENT CONTROL
Ground squirrels and other burrowing rodents ean threaten the
structural integrity of levees and other flood control struectures.
When these animals remove material by burrowing, they reduce the

structure's ability to contain flows.

Ground Squirrel Control ' ' _ 5. 10

The presence of ground squirrels or their burrows on a levee
erown, slope, or toe always warrants control measures. Because of
their high reproductive potential and extensive burrow systems,
ground squirrels present a serious hazard to levees and, to a
lesser extent, to other project facilities. Their burrowing
loosens the soil, increasing the risk of erosion and sloughing.
Also, a burrow can act like a pipe to carry floodwater into and
through levee sections.

Ground squirrel densities tend to be higher where an attractive
food source such as walnuts or other seed crops are present.

Rodent Control Technigues 5.20

Areas with high-density ground squirrel populations may require

reducing or removing vegetation so that burrow damage can be assessed
and control work more easily achieved. .

Various rodent control teehniques are available. Use of these at

at the proper time of the year will increase their effectiveness

and minimize certain problems, such as bait shyness, poor control, |
and nontarget kills.

Timing is eritical to the success of any rodent control program.
Control efforts should be aimed at achieving at least a 90 percent
mortality. Any less than that level is likely to result in a rapid
regrowth of the population.

Rodenticides used carelessly are hazardous to people, livestock, and
nontarget wildlife. Many rodenticides are restricted use materials
that require the applicator to (1) have a permit from the county
agricultural commissioner's office; (2) notify the commissioner's
office 2% hours in advance of the planned work (by phoning in a
Notice of Intent); and (3) either be a certified "qualified applicator"
or be able to demonstrate to the commissioner's office possession of

a satisfactory level or knowledge of the product to be used.

Fumigation. Fumigants are toxic gases or materials that, when =~ | 5. 21
placed in the burrow, generate a toxic gas. A number of fumigants

are available for control of ground squirrels, including carbon

monoxide, gas cartridges (smoke bombs), methyl bromide, and aluminum
phosphide (Phostoxm)



The most effective times of the year for fumigation are the breeding 5.21
Season, which oceurs from February through May, and the fall, after (Cont.)
the first rains and before the coldest weather begins. The soil should

not be too dry. Soil that is excessively dry is likely to have eracks

and other openings that will allow the gas to escape. The squirrels

must be active (not hibernating or estivating) and must be in the

burrows at the time of fumigation.

The general procedure for application is to place the fumigant in
the burrow. When aluminum phosphide is being used, it is followed
with erumpled sheets of newspaper. The burrow is then sealed with
earth. " All active burrows should be treated, and all burrows, both
active and inactive, should be sealed with earth. Effectiveness
for all forms of fumigants can be improved by treating the burrows
again in 48 hours. i

Bait Stations. Bait stations are effective in eliminating any 5,22
rodents that remain after fumigation or the use of acute toxieants.

-Because of the volume of material that bait stations require, this

technique should be used exclusively for small, local ground

squirrel. colenies.

Bait stations are used only with anticoagulant baits. These may be
formulated as loose grain, paraffin bait blocks, or pellets. The
functions of the bait station are to protect the bait from moisture
and dirt; to confine it to a small area, while giving the target
species access to it; and to reduce or eliminate danger to children,
pets, and nontarget animals.

To be effective, anticoagulant baits must be placed repeatedly.
Bait stations must be serviced regularly and kept full of fresh
bait. They should be anchored to the ground or some solid
structure to reduce spillage and vandalism. They should also be
posted with warning notices that display the name of the toxicant,
the concentration being used, and the name and telephone number of
the malntalning agency.

Bait stations should not be used in urban areas because of the
danger to children and pets and the likelihood of vandalism.

Bait Broadcasting. Bait broadcasting is the technique used 5.23
to apply acute toxicants, sueh as zine phosphide, strychnine,

and 1080. Under certain circumstances, anticoagulant baits may

‘also be broadeast. Ground squirrels are excellent foragers. They

readily detect and pick up bait that is broadecast at the rate of

three to five kernels per square foot. Nontarget arimals are far

less likely to find the bait. Bait that is distributed more

densely or placed in piles may not be taken by squirrels and,

because it may be more noticeable, is extremely hazardous to

other wildlife, livestock, and humans.

Bait may be broadcast by hand around each active burrow (spot
baiting) or, in high-density areas, may be broadeast in a swath
by a mechanical spreader.



Acute toxicants are lethal. Only a single feeding is neeaed to
achieve the desired results. If they are applied repeatedly, bait
shyness or poor bait acceptance can result, thereby lowering the

mortality rate.

When anticoagulant bait is used, the bait must be broadcast regularly
(daily or on alternate days) to ensure that the supply will last for
several days. ’

Trapping. Small infestations of ground squirrels or squirrels
oceupying areas in which it is impractical or unsafe to use fumigants
or toxicants may best be controlled with traps. Both live and kill
traps may be used. ’

Traps should be placed at the burrow entrance, on runways, or in cther
locations the squirrels frequent. Initially, traps should be placed -
unset to allow the squirrels to become accustomed to them. After a
few days, the traps can be set and baited with grain, nuts, or other
foods that attract these -animals. Kill traps should be anchored to
prevent them from being carried off by predators.

Other Problem Species

Occasionally other species such as pocket gophers, rats, beaver, or

‘muskrats may present a flood control hazard. The problems they

cause tend to be somewhat specialized, and the techniques for
combatting them cannot be addressed in a general discussion such as
this. If any of these or other animals are suspected of causing
damage, the local agricultural commissioner's office should be
contacted for assistance.

5.23
(Cont.)
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5. 30



SECTION 6
EMERGENCY OPERATIONS
Superintendents of State and loeal agencies responsible for mainten-
ance of federal flood control project facilities are also responsible
for flood emergency preparedness. This includes training personnel

in flood fighting methods and stocking flood fightlng supplies.

Flood Fgght Materials & Egquipment Recommended for Patrol Vehicles

Powerful electric lanterns and extra batteries., _

Round-point shovels (t¢ drain ponded water on the crown roadway).

Axes or chain saws (for trees and branches that have fallen
-across the roadway).

A tow chain (to drag debris from the roadway or assist mired
flood fight vehicles). -

Highway flares (to warn of dangerous road conditions).

A set of battery jumper cables.

Tire chains.

Visquine sheeting.

Sand bags.

(See -also "Flood Fight Check List™ in Sec. 6.26.)

High-Water Patrolling

The Corps of Engineers requires that federal flood control project
levees be patrolled when river stages exceed warning levels. To
comply with the Corps' requirements, the superintendent must prepare
a comprehensive patrol schedule with inereasing frequency of patrol-
ling as flood waters rise and a plan that provides for a quick
emergency response.

Early detection and evaluation of a developing trouble spot is the
key to protecting lives and property during high-water periods.
Levee patrols are the first line of defense against levee failure at
such times. Patrols must be able to deliver a high standard of - -per-
formance, even when working long hours in hostile weather and under
difficult conditions. :

The Mobile Patrol Unit

A mobile patrol unit usually consists of a journeyworker or a
supervisor, assisted by an apprentice or temporary employee. One
person in each unit is assigned sole responsibility for locating

and reporting discrepancies in the patrol area. The two-—person

crew is ideal if enough workers are available, A second person
means an extra pair of eyes, as well as an extra margin of safety o
in ofben dangerous situations,

6,10

6.20

6. 21
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A mobile patrol uses a pickup truck rigged with a lighting system
powerful enough to illuminate levee slopes during darkness. Each
unit should be equipped with an installed or portable two-way radio.
Because a patrol's primary responsibility is surveillance, it does
not normally interrupt this function, except to evaluate and mark
trouble spots.

Emergencies can develop suddenly, however, that may require the
patrol's immediate response. For that reason, it is recommended
that patrol vehicles also carry basic emergency flood fighting
equipment and materials listed in Seec. 6.10. :

Selectmg a Sector Boss

It is .a good policy, before the flood season starts to appoint’

a qualified employee as sector boss of a specific sector for each
12-hour shift. The sector boss' prime responsibility is overseeing
patrol operations. He also inspects reported trouble spots and
recommends corrective actions, as needed. To carry out his duties
effectively, the sector boss must be fully aware of all conditions
in his sector, including the history of high-water problems.

Patrol Scheduling

To comply with requirements of the Corps of Engineers for high-
water patrolling, the superintendent must prepare a comprehensive
patrol schedule and a plan providing for quick emergency response.
The schedule should allow for increasingly frequent levee surveil-
lance from warning stage througn danger stage.

Patrol schedules should be posted conspicuocusly at the superinten-

"dent's headquarters and a copy sent to the Flood Operations Center

in Sacramento.

As a basis for an effective schedule, the superintendent should
divide and subdivide his area of responsibility into zones, sectors,
and walking patrol stations. The zone concept applles when more
than, one geographic area ‘is mvolved.

Quick-Response Plan. Nor'mally, there is ample lead time to

meet the Corps of Engineers' patrol requirements when the Joint’
Federal-State River Forecast Center issues a flood warning bulle-
tin., However, it is sometimes difficult to muster an emergency
response crew when a crisis occurs during off hours or on a long
holiday weekend. This problem can be partially solved by:

1. Frequently updat:.ng the list of telephone numbers of flood
fight personnel,

2. Providing for standby vehicles, equipment, and materlals that
are ready for immediate use.

3. Requiring key personnel to notify their headquarters office
where they can be reached in the event an emergency develops
while they are out of their usual areas.

6.21

(Cont.)
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Patrol Operations

Mobile Patrols.. Before leaving headquarters to patrol, a unit

is given updated forecasts for tide, weather, and river stages;
current and proposed changes in reservoir releases; and the radio
call number and location of other units in the area.

Units should be limited to a levee reach that allows them to check
both waterside and landside thoroughly at intervals of no more
than one hour. As more patrols are added, inspections should be
no more than one half hour -apart at normal’ patrol speed.

The terminal point of each mobile patrol distriect should be clearly
marked, preferably by metal posts and plates. When the point has
been set, space for vehicle turn-around should be provided.

Walking Patrols. When water levels rise to near flood stage

or reach flood stage, patrolling on foot may become necessary,
particularly .in areas with a histery of high-water problems. As

a rule, the current or forecast river stage dictates the extent of

patrol coverage. However, wind speed and direction frequently have

a profound effect on levee stability, and the superintendent must
take these factors into consideration.

Each patrol is given a specific area of responsibility and given
empty sandbags, stakes, and shovels. The patrols report trouble
spots to a sector boss or mobile patrol unit in the area. Because
a foot patrol is assigned to cover a smaller area, it can provide
more thorough. and more frequent surveillance.

Potential or deGeloping'trouble spots will need special attention,
particularly during long periods of intense rain.

Walking patrol assignments are identified by placing colored flags
or other marker on the levee shoulder. The beat covered by a
walking patrol should be changed as conditions change.

Reporting Trouble Spots

As soon as a potentially hazardous condition is discovered by a
patrol unit or is brought to the patrol's attention, the patrol
marks the location by driving a 4-foot lath into the levee

~ shoulder near the site. The patrol then reports the location,

nature, and extent of the problem. The leadman also classifies
the problem as needing immediate action or only surveillance.

When warranted, an identification number assigned by .the command
center 'is attached to the stake, along with other essential infor-
mation. The stake should be flagged with fluorescent material so
it will be visible to patrols working during. darkness.

Before relief patrols go on duty, they should be fully briefed on
the current status of staked trouble spots and other problems in
their assigned areas.

6. 24
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.Jumper cables . . . . o o .

Tow chains.. o« ¢« o o o » o o«

-Fleood Fight Check List .

An ample supply of the following tools, materials, and equipment
should be readily available in a convenient location. These supplies
should be regularly inventoried.and re-stocked.

The inventory should be adjusted according to length of patrol area,
number and type of flood contrel facilities, and experience during
other fleood events.

Local agencies might also consider stocking foul weather gear, in-

. cluding extra sets in various sizes,

- Items . ~ Quantity
(Minimum required)

Visquine plastic sheeting, 10 mil,

100 x 20 feet o o & ¢ « o o o s ¢« o « s s » o &« o 2 rolls
OR

Canvas, 100 x 20 feet . . & o ¢« ¢+ ¢ 2 2 o =« s « o 2 rolls

SandbagsS. v « 4 4 o o e 2o o s e 0 e s e s e s & o 1,000

Twine or baling wire . . . . « ¢ ¢ ¢ o« s ¢« « » » One box

Stakes, 2-foot, 2" x u4", W/Vpoints . . . « . . . 50

Laths, 4=foot v v v ¢ & o « o« « ¢ « « o o « « « « One bundle

Tie:buttons or stenes . . . . . . . e« s s« « 50

Flagging, fluorescent . . ¢« ¢« ¢« + ¢ ¢« 2 o« o« s « « 6 rolls

Lineman's pliers. « o« o « « = o « . .

Sledge hammers. « o « o &+ « o & . .

SHOVELS & & ¢ ¢ & o o o o s o s s s o s 0 o o o &

Life Jackets. o« 4 o o ¢ ¢ o o ¢ o o ¢ s o s o o &

Logbook (to document trouble speots) o« v o &« & o &

U

Tire chains + « « ¢ o o o &
Quantities
Highway flares. « « « « «

e s s
e o & @
* e
* o
LY
« o
* e
* a
" e
- .
L}

As
AXeS. v o o o o s ¢ o o
Chain SawSe « o o o & &
Electric lanterns . . .
Batteries for lanterns.
Maps. v « ¢« o o ¢ ¢ o o

Needed

.
.
R T S S A T e

e s 8 o 8
.
.
* & o a
.
.
L]
.

Lighting system for night patrol
Two-way car radic or car telephone
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Askiqg For Help

When a flood disaster is impending, local and State agencies must
fully expend their resources to prevent loss of life and property
damage. If an emergency exceeds the capabilities of local and State
agencies, aid is available from federal agencies.

During a Flood Emergency

When flood water reaches the danger level or when other serious
problems develop, the superintendent may ask for additional aid
from the DWR Flood Operations Center in. Sacramento to extend patrol
coverage or to engage in a flood fight. The Center is staffed on

a 284-hour basis during flood alerts and responds to requests for
personnel, material, and equipment for flood fighting. The Center
also provides engineering and consultation services for damage
appraisal or evaluation during flooding..

If a flood control structure is in immediate danger of failing
and the situation is more than a local agency can handle, the

‘local superintendent should report the situation te the DWR Chief of

Flood Operations in Sacramento at 800-952-5530 or 916-445-3553.

If a DWR representative confirms that conditions also exceed the
capabilities of the State's forces, the Director of the Department
of Water Resources calls on the Corps of Engineers for assistance.

In time of flooding or coastal storms, the Corps of Engineers can
also undertake emergency operations to supplement local disaster
assistance, flood fighting, and disaster recovery and rehabilita-
tion. State or local agencies cannot be relmbursed for expenses

they have incurred. ;

After the Flood Emergency Has Ended

The State Natural Disaster Assistance Act (NDAA) provides for finan-
cial aid to .State and local agencies to replace or repair public
property destroyed or damaged by a natural disaster. Such aid, which
is provided on a cost-sharing basis, is not available until the
Governor has declared a state of emergency exists. Facilities used
solely for recreation are exeluded from such assistance,

NDAA is admlnistered by the Director of the Office of Emergency
Services (OES), who may delegate any power or duty invested in him
to another State agency.

A local agency may be eligible for NDAA finanecial a1d after it has
met the following conditions:

(1) It has declared a local state of emergency exists and has
asked the Director of OES to concur.

* (2) It submits a formal application for assistance to the
Director of OES.

(3) The application includes a preliminary assessment of costs
of repair or replacement.

6.30
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Delegated State agencies examine the region involved and submit 6.32
reports supporting the request to OES. To qualify for NDAA assis- (Cont.)
tance, the declaration of a local emergency must have been made

within 10 days of the occurrence of the emergency (follow1ng a

declaration of emergency by the Governor.

All applications must be filed within 30 days of the local
emergency declaration with the QOffice of Emergency Services,
2800 Meadowview Road, Sacramento CA 95832.

Public Law 84-99, This law authorizes the Corps of Engineers, 6.321
when requested by the Governor or his authorized representative,

to assist the State .in a flood fight when high-water damage or

failure of a federal or nonfederal flood control facility could

cause loss of life or property damage. To invoke this law, how=-

ever, State and local agencies must first expend maximum effort.

Following emergency operations, the Corps of Engineers, under
PL 34-99 (as amended), can give additional help for 10 days.

Conditions governing participation by the Corps of‘Engineers for
advance measures and emergency operations are outlined in the-
Corps' handbook, Emergency Operations.

(The form for requesting aid under PL 84-99 foliows this section.)

Federal Emergency Management Agency (FEMA). Historieally, 6.322
the American Red Cross, the Salvation Army, church groups, and

other nonprofit humanitarian organizations are first at the scene

to meet the immediate needs of viectims of natural disasters. A

‘wide range of assistance is also available through FEMA before a

presidential declaration of disaster., However, FEMA will not

participate in post-flood repair of federally constructed flood

control projects. '

Following a presidential declaration, public facilities and
private property damaged in a disaster are eligible for federal
assistance on a conditional and sliding scale basis. This aid

is granted to restore properties to predisaster condition., Appli-
cations for assistance must be filed with the Office of Emergency
Services no more than 30 days following the presidential declara-—
tion. (See the OES Disaster Assistance Procedures Manual, 1985.)
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Foreword

The California Department of Water Resources
(DWR), Division of Flood Management has been
tasked to prevent, reduce, and mitigate the risk
of damages associated with flooding. For over
fifty years DWR has been the lead State agency
responsible for responding to this costly natural
disaster. Our mission is to prevent loss of life and
damage to property and infrastructure.

Working together State, federal, and local agencies
manage California’s Flood Control System which
consists of reservoirs, levees, weirs, bypasses, and
retention basins.

This statewide system is managed with support
from technologies such as weather and water
forecasting, coordination of reservoir releases and
a network of rain and stream gauges and snow
pack monitoring. The information gathered is
extremely important to emergency responders and
the public.

The ‘Flood Fighting Methods’ outlined in this book-
let have proven effective during many years of use
by DWR, United States Army Corps of Engineers,
and local agencies on flood-related emergencies.
This handbook is published by the DWR Flood Op-
erations Branch and is designed to be used with
the Flood Fighting Methods class.
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Levee and Embankment Threats

‘The main causes of levee failure or flood related problems
due to high water are:

e Seepage through or under the levee heavy enough to
cause a “boil”.

¢ Erosion of the levee or embankment due to swift moving
water or wave action.

e Qvertopping resulting from water-surface elevations
higher than the levee or embankment.

Patrolling

The best defense against flood related issues and/or levee
failure is to identify problems early and repair them imme-
diately. Biannual levee inspections and effective high water
patrolling make this possible. The following suggestions will
help in organizing patrol teams for this work.

® Operate under the SEMS / ICS system and report to the
appropriate section chief.

e Provide a sufficient number of workers for two 12 hour
shifts.

* Provide each worker with a copy of this ‘Flood Fighting
Methods’ handbook.

e Assign two people to each mobile patrol.

* Assign each mobile patrol vehicle an area no larger
than can be inspected at least every 2 hours, with more
frequent patrols as conditions warrant. Foot patrols may
offer a more thorough inspection.
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e Furnish each mobile patrol vehicle with radio/cell phone
or other communication equipment, lights for night pa-
trol, and the following materials: Laths, survey ribbon,
permanent marker, pad and pencil, flashlight with extra
batteries, 2 shovels, 1 sledge hammer, approximately 50
sandbags (empty), 1 roll of plastic sheeting (visquine), 1
box twine, 100 buttons, 25 wooden stakes, lifeline, per-
sonal floatation devices, blanket, First Aid kit, Directory of
Flood Officials, and Flood Emergency Phone Card. (see
Reference Guide on page 36)

¢ |dentify potential problems: boils, seepage, erosion,
cracks, sloughing etc.

¢ Instruct each patrol team on the correct filling and place-
ment of sandbags. They should know what danger signs
to watch for, and how to signal for help.

* Vehicles should remain on high ground in threatened
areas. Always have escape routes and make them
known.

¢ Instruct each leader to check with their team members
frequently. Investigate all reported problems.

e Be aware of the locations of stockpiled sandbags and
other tools and equipment at strategic locations.

e Be prepared to obtain more workers, tools, and equip-
ment on short notice.

e Advise the officials of the district or agency responsible
for emergency assistance in the area and if necessary,
request their help, i.e. local emergency services office.

e Contact the nearest representative of the Department of
Water Resources for technical advice and assistance.
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Filling Sandbags

When filling sandbags you should work in pairs, with one per-
son holding the bag while the other shovels in the fill material.
The bag holder should find the most comfortable position
while holding the bag open (see Figure 1 page 6). The most
common mistake made is overfilling bags. The first shovel
of fill should be placed on the lip of the bag to help hold the
bag open. The shoveler should use rounded scoops of fill
until the bag is approximately 1/3 full. While shoveling or
holding, avoid extra movements (turning or twisting of the
back) to prevent injury and reduce fatigue.

i i e
i : SRRl
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Filling Sandbags
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Figure 1: Proper sandbag filling
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Passing Sandbags

whd w34

"3

Ald 2 11
. e =

Passing Sandbags

To avoid injuries and maximize productivity emergency
responders can be organized into a sandbag passing line or
‘chain’.

The line is formed by standing facing the next person and

slightly off set. The bags are passed down the center of the
chain.

Passing Sandbags
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Sandbag Construction

The use of sandbags is a simple but effective method of
preventing or reducing damage from floodwater and debris.
(see Figure 2) Suggestions for constructing sandbag struc-
tures are:

1.

Close-weave burlap bags 18” x 30” are recommended for
all sandbag construction when available.

. Fold the empty top of the bag at a 45-degree angle to

keep sand from leaching out.

. Place each bag over the folded top of the preceding bag

and stomp into place.

. Stagger the second layer of bags over the seams of the

preceding layer.

. Stomp all bags to form a tight seal.

. The last sandbag in a line is referred to as a Key Sack.

The empty top of this bag is folded under and stomped
into place.

Sandbag Wall Construction
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Fold top of sandbag
away from water source

Stagger seams of sandbags

Figure 2: Fill sandbags 1/3 full, fold top of sandbag away from water source
and stagger seams of sandbags.

Control of Overtopping

If any levee reach or stream bank is lower than the antici-
pated high water elevation, an emergency topping should
be constructed to raise the grade above the forecast flood
height. A sack topping may be required at road or stock
crossings, low levee sections, or railroad crossings. The
following sections discuss various methods for increasing
levee and bank elevations.

Sack Topping

The most common form of flood control work is the use of
sandbags for construction of temporary walls. The use of
sandbag walls to increase the height of a levee section is
called “sack topping” (see Figure 3). The sacks are laid “as
stretcher rows,” or along the levee.

Alternate layers can be crossed if additional strength is need-
ed. The sacks should overlap at least one-third and stomped
firmly into place. When properly placed and compacted, one
sack layer will provide about 3 to 4 inches of topping.
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Landside

Sack Topping
Temporary Levee

This method is used to raise low areas during high water
periods to prevent overtopping of levees, stream and
riverbanks, small earthen dams, roadways, etc. To raise
low areas, unfold a 20°’x100°x10 mil roll of plastic sheeting
and lay out flat on area to be raised (see Figure 4). Place fill
material on plastic. Fold plastic over material, lay a single
row of sandbags on the backside lip of plastic and on all
seams. Fill material can be placed using bottom dump or
dump bed trucks, front-end loader or manually.

10
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Top View w/s

Water Source
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Temporary Levee

Lumber and Sack Topping

Wooden panels are used on the waterside shoulder and
reinforced on the opposite side with sandbags. The method
is used to raise low reaches during high water and divert
debris flows (see Figure 5). Stakes 2"x 4”x 6’ should be
driven on the waterside shoulder 6 feet apart. A shallow
trench is and lined with empty sandbags to provide a seal.
Pre-constructed wooden panels are placed in the trench
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and nailed to the landside of the stakes. This wall should
then be backed with enough sandbags to support the
panels against the expected high water. In some cases, it
may be practical to back the panels with compacted earth
in lieu of sandbags. Attach 2”x 4”’x 10’ lumber kickers to
the stakes that support the panels, and drive 2’ stakes
into the levee crown. Use at least two nails at each joint to
provide rigid construction.

Waterside Levee
Shoulder ‘

Figure 5: Lumber and sack topping

Control of Boils (Away from Levee)

A boil is a condition that occurs when water is “piped”
through or under a levee and resurfaces on the landside.
These weak points are generally caused by burrowing
rodents or decomposed tree roots. High water pressure
can begin to erode the interior of the levee and weaken the
structure. Levee material will deposit around the exit point
as the water discharges on the landside. If the boil is deter-
mined to be “carrying material” then corrective action is
required to control the situation.

12
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If left unattended the material that makes up the levee can
be eroded at an accelerated pace, causing subsidence and
overtopping of the levee. This could result in a levee break.

The common method for controlling a boil is to create a
watertight sack ring around it. The sandbag structure should
be high enough to slow the velocity of the water and prevent
further discharge of material from the boil (see Figures 6 &
7). The flow of water should never be stopped completely,
since this may cause the boil to “break out” in an area near
the existing sack ring. A spillway must be constructed to
direct water away from all boil sites.

Bottom width should be at
least 11/2 times the height.
Do not sack boils that are
not carrying material, but
continue to monitor. Boils
can begin to carry material
after first located.

Boil Sack Ring

The sack ring should be large enough to encompass the
area immediately surrounding the discharge point (3 to 4
feet diameter). If several boils carrying material are found, a
single large sack ring may be constructed around the entire

“nest” of boils.
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Riverside
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Figure 7: Flow of water through a levee

Control of Boils (On Levee Slope)

If the boil is close to or on the levee slope, a U-shaped sack
ring may be built around the boil and keyed into the slope.
Construction of this method can be difficult and requires
substantial shoring up of the U-shaped sack ring structure.

A spillway must be constructed to direct water away from all
boil sites (see Figure 8).

NEVER completely stop the flow from a boil. This may cause the boil to “break
out” in an adjacent area. ALWAYS control the boil to a point where it ceases to
carry material and the water runs clear.

“U” shape Sack Ring
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Figure 8: Spillways can be constructed by nailing two 2”x 6” boards together
to form a V notch; PVC pipe; two parallel sandbag rows; visquine, etc.

Waterside Boil Inlet Detection

Water running through a levee and carrying material can
sometimes be stopped on the waterside, thus eliminating
the building of sack rings on the landside (see Figure 9). A
six foot long section of 2” diameter metal pipe secured to a
5’x 6’ foot piece of plastic or canvas can be rolled over the
inlet hole on the waterside. Drive 1”x 3”x 2’ stakes into the
shoulder of the levee. Suspend half-filled sandbags on top
of rolled-out material with twine and tie off to stakes. It can
be difficult to locate the waterside inlet of boils. Sometimes
a swirl is observed at the water’s edge.

Figure 9: Waterside boil protection
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Wavewash Protection

All levees adjacent to wide stretches of water should be
watched during periods of strong wind to detect the early
stages of wavewash erosion. If the slope is well sodded,
short periods of high wind should cause little damage.
However during sustained periods of strong wind and high
water, experienced personnel should observe and monitor
the effected areas.

Envelope Method

When used correctly, plastic sheeting is useful for wavewash
protection. Visquine should be purchased in 10 mil rolls, 20
feet wide by 100 feet long. 1”"x3”x2’ wooden stakes are driven
into the ground just above the levee shoulder on the side you
wish to protect. Place the stakes 4 feet apart and stagger
vertically by 1 foot as shown in Figure 10.

1" x 3" x 2' stakes

Levee crown
~ Levee shoulder

Plastic button 7
”or rocks S

Tied sandbags inside fold 1' apart.
Punch 1/4” hole between bags through plastic

Figure 10: Wavewash Protection
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Wavewash Protection

Avoid driving stakes in a straight line; this can to cause crack-
ing and sloughing of the slope. To provide added strength
and leverage, drive stakes at a slight angle away from the
water source with the wide (3”) side facing the water. Be sure
the stakes are well into the ground and are secure.

When rolling out the plastic sheeting it is helpful to use a
shovel or similar long-handled tool. Eight to ten people should
assist in shaking out the folds of the envelope. Be sure that
both layers are held while the envelope is shaken out. Hold
on tight! Use caution in strong winds. If the wind catches the
plastic it could billow out and pull you along with it.

While flood workers hold the plastic securely, toss tied
sandbags into the envelope. The tied sandbags (see Figure
12, page 20) are thrown into the bottom of the envelope with
a one-foot gap between bags. The tied bags provide weight
to hold the plastic against the levee slope.

A tie-down button or small stone (preferably round) is se-
cured through both layers of visquine. If a stone is used, tie
a slip knot and double half-hitch to secure it. Fasten buttons
to the visquine and tie off to the stakes using a minimum
250 Ib. tensile strength twine with these points in mind: (See
Figure 11.)

17
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Figure 11: Plastic Tie-Down Buttons

1. Fasten button at least 1 foot from the edge of the plastic.
2. Fasten button to both layers of plastic.
3. Fasten button directly below stakes (one button per stake).

4. Tie twine low on stake for strength and to reduce tripping
hazard.

Plastic sheeting is secured using tie down buttons. To at-
tach plastic buttons to the plastic, tie a slipknot on the end
of the twine; slip loop over button and plastic and draw tight.
Tie two half-hitch knots around the throat of main body.
Extend twine to large end of main body, tie a half-hitch knot
around the end, and secure twine to stake (see Figure 11).

With the plastic secured to the stakes, punch a small hole
between each tied bag in the envelope, (a pencil works
well). These holes release water trapped in the envelope.
DO NOT use a knife because a slice or slit will tear and

I8
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spread in the plastic. If further slope protection is necessary
insert an additional envelope into the existing wavewash
protection overlapping at least four feet. To secure the over-
lap to the stakes attach the two top layers with one button
and the two bottom layers with another. The buttons line up
with the stakes that are four feet apart. There should be four
buttons securing the two envelopes.

Using a continuous piece of twine, hang tied bags from
stakes in a zigzag fashion as shown in Figure 10. Tie a
double half-hitch knot below the knot in each sandbag.
Place each bag so that it hangs at the middie of the plastic di-
rectly below the stake between the two stakes from which it is
suspended. Attach twine to every other stake with a double
half-hitch. Add a second row of tied bags suspended from
the stakes previously skipped. These bags will keep the
plastic lying flat against the levee slope in windy conditions.
If the upper portion of the slope needs protection, use an
additional envelope. Be sure to place the upper layer over
the lower layer by 2 to 3 feet. Finally place sandbags along
all seams to prevent wind and water from entering the enve-
lope. To prevent slippage, make sure the sandbags form-
ing the top seam cap are half on the plastic and half on the
levee as shown in Figure 10. If the levee slope is too steep,

19
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some of the bags on the seam may be tied off with twine to
the stake above the envelope for support.

Remember, wind is your worst enemy. When using plastic
sheeting, be sure all seams are secured with sandbags, and
make needed repairs to the envelope as soon as possible.

Tying Sandbags
Most sandbags are used with the open end folded. In some

cases sandbags will have to be tied. Fill the bag 1/4 to 1/3
full of material. See Figures 12A-12D for instructions.

Figure 12A: Sandbag filled Figure 12B: Grasp bag at top
1/4 to 1/3 full corner and spin

20
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Figure 12C: The long tail
should be twisted tightly and
look like a piece of rope.

Figure 12D: Tie an overhand knot (pretzel
knot) as low as possible on the bag.

21
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Raincoat Method

The raincoat method
is used to prevent
further saturation

of levee or hillside
slopes. Plastic sheet-
ing is laid out flat on
the slope, sandbags are placed around the perimeter with
additional bags placed randomly for weight. If the slope is
steep, wooden stakes can be driven into the ground just
above the area to be protected. The stakes are 4 feet apart
with a 1-foot stagger. The plastic is secured to the stakes
with tie-down buttons or small round rocks (see Figure 13).

2" x 4" x 2' stakes
Levee crown

Levee shoulder

Plastic button
or rocks

Sand bags
for weight ™ 7

Figure 13: Raincoat method

Use a crisscross method of placing the sandbags (Figure 13)
on the plastic. Place a solid row of sandbags on all edges of
the plastic (half on the ground, half on the plastic).

22
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Emergency Spillway

To prevent damage to the levee slope due to overtopping,
an emergency spillway can be constructed.

Place plastic sheeting over area to be used for spillway.

Line all sides with at least a single row of sandbags. Use ad-
ditional tied sandbags on plastic for weight if needed.

Levee crown

2'overlap

Emergency Spillway

23
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Structure Protection/Diversions

The main causes of damage to structures, homes, and
property during heavy rains or flood flows are:

1. Flood water from overwhelmed storm drains and urban
diversions, particularly on sloping streets.

2. Flood flows onto property through driveway openings and
low spots in curbs.

3. Debris flow from hillsides that have been cleared of
vegetation by fire or real estate development.

The flood fighting methods described in the following
sections have proved effective in combating floodwaters
and debris flows.

Diverting Water or Debris Flows Away from Structures

Homes and structures can be protected from floodwater or
debris flows by redirecting the flow as shown in Figure 15.
Sandbag barriers must be long enough to divert the flows
away from all structures. Barriers constructed of sandbags
or lumber can also be used to channel mud and debris away
from property improvements.

Structure Protection

24
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W

Structure Protection

Lumber and Sack Topping
(Figure 5)

Figure 15: To divert mud, debris, and water, use sandbag walls or
lumber and sack topping

25
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Structure Protection

The following method is used for protection of buildings and
other structures along lake shores and in similar situations
where water is rising with little or no current.

Lay plastic sheeting on the ground and up the building
walls to a point at least 1 foot above the predicted water
elevation, and far enough out on the ground to form a half
pyramid of sandbags (see Figure 16). Secure plywood over
doors and vents. Overlap plastic sheeting and sandbags at
corners of buildings.

Home Protection

e

Figure 16: Structure protection

26
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Wet Flood Proofing Requirements for Structures
Located Within Special Flood Hazard Areas

National Flood Insurance Program regulations require that
buildings on extended wall foundations or that have enclo-
sures below the base flood elevation must have foundation
or enclosure wall openings. These openings prevent the
foundation or enclosure walls from weakening or collapsing
under pressure from hydrostatic forces during a 100 year
flood event. The openings allow flood waters to reach equal
levels on both sides of the foundation or enclosure wall and
minimize the potential for damage from hydrostatic pressure.

THESE OPENINGS MUST NOT BE BLOCKED IF THE
BUILDING IS LOCATED WITHIN A SPECIAL FLOOD
HAZARD AREA.

Foundation or wall openings must be kept
open within special flood hazard areas

Figure 17: Foundation and wall openings in structures

For details refer to FEMA Technical Bulletins TB1-93 and TB-7.
These bulletins may be obtained from the FEMA web site at:
http://www.fema.gov
For additional information contact DWR Floodplain Management at
(916) 574-1475
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Water / Storm Drain Protection

Water or sewer systems can be protected by placing cor-
rugated metal pipe (CMP) over the utility hole (see Figure
18). Lay plastic sheeting up the walls of the CMP and place
sandbags in the form of a half pyramid around the CMP to
seal it to the pavement. This method will prevent mud and

debris from entering the system and also act as a surge
chamber.

CITY WATER PROTECTION

Use sandbags to seal
pipe to pavement.

Using corregated metal pipe (CMP) over
utility hole to isolate sewer line or prevent
contamination of water system.

Figure 18: Water / storm drain protection
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Flood Fight Safety

Numerous potential hazards exist during flood events.
These hazards are manageable if identification and com-
munication occur on an ongoing basis. Personal safety
requires a conscious effort that every flood fighter must con-
sider in their various duties and activities.

» Changing Weather Patterns: This occurrence can affect
existing conditions and create more serious situations.
Always know the forecast and how it affects vulnerable
areas, workers and the public.

e Changing Water Patterns: The rise and fall of water can
occur gradually or very quickly. Knowledge of high water
and how it relates to levees, communities, and workers is
essential. Continuous monitoring and communication of
water level influences (i.e. reservoir releases, tides, and
drainage inflow) are very important. Always know your
area and the flood history around you.

» Swift Water: High velocities of water are common during
flooding events. Extreme caution should be used when
anyone is exposed to high water. Workers should have
flotation devices, throw ropes, and lifelines in the immedi-
ate area. Swift water rescue teams may be available. Use
common sense and sound judgement around swift water.
Know your resources and how to activate them prior to
the event.

* Temperature Related lliness: During a flood fight,
weather patterns can change constantly. Changes in
temperature present the potential for hypothermia and
heat exhaustion/stroke. Flood fighters should know the
signs of distress for these types of illnesses and how to
treat them. During cold, wet weather it is recommended
that workers layer clothing to stay warm and dry. A dry
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blanket and warm clear fluids should be on the work site
for emergency use. In warm, hot weather lightweight
clothing is recommended. If skin is exposed, a sun block
agent may need to be applied. Plenty of drinking water
should be on site and consumed regularly. Headgear is
recommended in both hot and cold situations.

 Insect/Animal Exposure: Flooded areas force a variety of
animals to evacuate to high ground. Workers in these areas
should be aware of these animals and not handle them.
If animal removal is needed, contact a local professional.
Stinging and biting insects are prominent in certain flood-
prone areas. Chemical repellents can be useful as a
deterrent. A complete first aid kit should be on site.

e Vegetation: Noxious plants such as star thistle, stinging
nettle, and poison oak are commonly found along rivers,
streams, and levees. Avoid direct contact with this type of
vegetation to prevent itching and rash. Consult medical
personnel if symptoms persist.

* Sandpile Safety: When shovels are used for filling bags
a safe distance for workers is essential. Sandbags and
sand may contain contaminates. Have disinfectant
available. Safety glasses or goggles are recommended
for protection from blowing sand particles.

e Contamination: Flooded areas can potentially carry high
levels of contaminants. Common contaminats include fuel,
sewage, and pesticides. Local Haz-Mat teams should be
contacted if needed. Always wear protective clothing to
help limit contact with water. Carry antibiotic hand soap
and wash thoroughly after working around floodwater.

e Exhaustion: Stress combined with long, physically
demanding hours can have an adverse effect on the flood
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worker. It is very important to recognize exhaustion or
sleep deprivation and treat them immediately. Operation

of vehicles, machinery, or equipment should be avoided. A
shift rotation of personnel will help eliminate fatigue factors.

Body Mechanics: Proper body mechanics while working
on floods is very important. The body is expected to work
long, physical hours during the event. Each individual
must make a conscious effort to use safe lifting and
weight distribution techniques. Watch your footing;
surfaces can be slippery and cluttered with tripping
hazards.

Construction Equipment: There are times when
equipment and people will occupy the same work area.
Workers should wear safety vests and hard hats and be
aware of their surroundings. Safety warning devices (i.e.
backup alarms and lights) should be in-tact and working
on all equipment. Communication and alertness are vital!
All operators must be certified for their equipment.

Boat Travel: Materials and/or personnel will sometimes
need to be transported to work sites by boat. Operators
of the watercraft must be certified. Flotation devices must
be available for every passenger. Extreme care should be
taken while loading and off loading.

Patrolling: Patrolling is the key to effective flood fighting.
Patrols will identify, initiate control, and monitor trouble
spots in affected areas. Vehicle patrols should travel

in two person teams with dependable communication
devices. Lifelines, flotation devices, and a blanket should
be in the vehicle for possible water-related accidents.
Foot patrols should also have the same considerations.
Extreme caution should be exercised when travelling
saturated, cracking, or sloughing areas.
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e Vehicle Placement: Vehicles in work areas along the le-
vee should remain parked on high ground. This is usually
the crown roadway. Vehicles should also be parked facing
their access point. An escape plan should be communi-
cated to all flood workers.

e Structure Considerations: When working around struc-
tures, be aware of downed power lines, natural gas or
propane leaks, and unstable structure supports. Commu-
nicate with the structure owner if possible.

e Safety Gear: Rain gear, warm clothing, handheld lights,
gloves, goggles, hardhat, boots, first aid kit, ropes,
personal flotation devices (PFD), hip waders.
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Flood Fighting Terminology

Boil Also known as ‘Sand Boil’, is caused by
water flowing through or under a levee,
possibly carrying eroded levee mate-
rial, and surfacing on the land side of the

levee.
Button A plastic tie down device used with plas-
tic sheeting.
Emergency Plastic sheeting and sandbags used to al-
Spillway low water to flow over a levee, protecting

it from erosion. (Page 23)

Flood Fighting An effort made to prevent or mitigate the
effects of flood waters.

Home Protection  Plastic sheeting and sandbags placed
around individual homes to protect from
low current flood waters. (Page 26)

Lath Long, narrow wooden stakes (4 feet long
by 1 %2 inch wide) used to mark problem
areas during high water patrolling. A brief
description of the problem along with
the date, time, and patroller’s initials are
written on the lath with a permanent ink
marker. Brightly colored survey ribbon is
attached to the lath for easy identification.

Levee An earthen structure that parallels a river
or stream designed to prevent high water
flows from inundating urban and/or agri-
cultural land.
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Levee Break

Levee Breach

Lumber and
Sack Topping

Overtopping

Plastic Sheeting

Rain Coat

Relief Cut

Sack Ring

Sack Topping

34

A point in the levee system that has failed
to perform its designed function, has
eroded away and is allowing water to
inundate land.

The same as Levee Break but can some-
times describe a section of levee that has
been intentionally broken. If intentional,
also known as a relief cut.

Wooden panels and sandbags used to
prevent overtopping and to divert water,
mud, and debris flows. (Page 11)

When water has risen higher than the
banks of a waterway or the top of a levee.

Made of polyethylene, these 100°x20°x10
millimeter rolls are sometimes referred

to as visquine and are used for erosion
control.

A single layer of plastic sheeting and
sandbags used to protect slopes from
further rain saturation. (Page 22)

Intentionally-removed section of levee to
relieve hydrologic pressure upstream and
downstream of the levee section.

Multiple sandbag rings used to encircle a
boil, slow the flow of water, and stop the
erosion of levee material. (Page 13)

A sandbag wall designed to prevent over-
topping. (Page 9)
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Sandbag

Sloughing

Structure
Protection

Temporary
Levee

Twine
‘U’ Shaped
Sack Ring

Wooden Panels

Wavewash

Wavewash
Protection

An 18”x30” bag (burlap or plastic) filled
with sand or other appropriate material
intended for use as a temporary flood
fighting measure.

Soil movement or slides often caused by
over-saturated levee or hillside slopes.
Can also be referred to as ‘mud slides’.

Sandbags, wooden panels, or other mate-
rials used to divert water, mud, and debris
flows away from buildings, homes, and
other structures. (Page 24)

Use of plastic sheeting, fill material and
sandbags to raise a low area on a levee or
embankment. (Page 10)

2501b tensile strength polypropylene tying
twine. '

A sandbag structure used on levee slopes
to control boils. (Page 14)

Wooden planks or plywood sheets used
in conjunction with other flood fighting
materials to prevent overtopping of levees
or embankments and divert water.

Wind-generated waves breaking against a
levee or embankment and possibly caus-
ing erosion.

Plastic sheeting, sandbags, twine, stakes,
and buttons used to prevent erosion of
levee slopes and embankments.

(Page 16)
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Reference Guide:

DWR Division of Flood Management
www.water.ca.gov/floodmgmt

California Data Exchange Center
CDEC
www.cdec.water.ca.gov

California Emergency Management Agency
CalEMA
www.calema.ca.gov

National Weather Service
www.weather.gov

To request a copy of the Directory of Flood Officials or
Flood Emergency Phone Card, contact the DWR Flood
Operations Center at (916) 574-2619
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Flood Fight Material/Equipment List

Fill/Repair material (Sand, Rock, Road Base)
Sandbags (18” width x 30” length 10 o0z.)
Plastic Sheeting (100’x20’x10 millimeter rolls)
Wooden Stakes (17x3”x24")

Bailing Twine (250Ib tensile strength)

Tie Down Buttons

Geotextile Fabric (20°x100’ rolls)

Patrolling

Patrol Vehicle (4Wheel Drive)

Communication Devices (Radio, Cell Phone, Laptop Computer (e-mail)
Global Positioning Satellite Handheld Device (GPS)
Digital Camera

Lighting (Flash Light, Flood Light)

Batteries

Lath (Bundle of 50)

Survey Ribbon (Bright Colors)

Permanent Ink Markers

Patrol Log (Writing Pad and Pencil)

Measuring Tape (100°)

Tools

Shovels, Long Handle (#2 Mud Shovel)
Sledge Hammer (10lb)

Multi Purpose Lineman Pliers

Pulaski

MclLeod

Loppers

Safety

Rain Gear

Rubber Boots

Hard Hat

Safety Glasses

Gloves

Boots

Personal Flotation Device (PFD)
Personal Safety Light

Warm Clothing

First Aid Kit
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For all flood emergencies, questions,
or for additional information, please
contact :

State-Federal Flood Operations Center

(916) 574-2619
flood_center@water.ca.gov

For training information, contact:

Rick Burnett

Flood Fight Specialist

(916) 574-1203
rburnett@water.ca.gov
www. floodfightmethods.org

FloodSAFE
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LEVEE DISTRICT NO. 1 OF SUTTER COUNTY — UNIT No. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

APPENDIX E

Central Valley Flood Protection Board Encroachment (CVFPB) Permits

CVFPB Permit No. 18191 for LD1 Setback Levee at Star Bend
CVFPB Permit No. 18437 for Tudor Mutual Water Company Irrigation Facilities
CVFPB Permit No. 18438 for Volcano Vista Farms Irrigation Facilities

January 12, 2011
GEI 100372 Wood Rodgers 8270.004






STATE OF CALIFORNIA
THE RESOURCES AGENCY

CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18191 BD

Levee District No. 1, Sutter County
243 Second Street .
Yuba City, California 95991

To remove approximately 4,500 linear-feet of existing project levee and construct
a 3,400-linear-foot-long setback levee (LM 3.75 to 4.5) with a slurry cutoff wall;
and modifying the existing pipelines at Star Bend on the right (west) bank of the
Feather River. The project is located south of Yuba City, northeast of the
intersection of Highway 99 and Garden Highway (Section 1&2, T13N, R3E,
MDB&M, Levee District 1 Sutter, Feather River, Sutter County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project

described above.

(SEAL)
- 77
MAY 11 2009 A S
Dated: v éf C-;;i//{) ’ e /a;’ 7, /,ﬁ
Executive Officer
GENERAL CONDITIONS:

ONE: This permit is issued under the provisions of Sections 8700 — 8723 of the Water Code.

TWO: Only work described in the subject application is authorized hereby.
THREE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaquin Drainage District or on any
other land.

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
permittee shall conform to all requirements of the Department and the Central Valley Flood Protection Board.

i Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right to
£e any conditions in this permit as may be consistent with current flood control standards and policies of the Central Valley Flood Protection
Page 1 of 8
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Board.

SIX: This permit shall remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15

day’s notice.

SEVEN: ]t is understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work in accordance therewith.

EIGHT: This permit does not establish any precedent with respect to any other application received by the Central Valley Flood Protection Board.
NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction.

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee’s part to perform
the obligations under this permit. If any claim of liability is made against the State of California, or any departments thereof, the United States of

America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of
them harmless from each claim.
ELEVEN: The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any

works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
operation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of the Central Valley Flood Protection
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of

the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 18191 BD

THIRTEEN: No construction shall occur until the Army Corps of Engineers approves the project
under 33 USC Section 408. The approval letter shall be incorporated into this permit as Exhibit A
and all conditions from Section 408 approval provided by the Corps of Engineers shall be
incorporated into this permit as if fully set forth herein if they are not in conflict with the Central Valley
Flood Protection Board's regulations (Title 23 California Code of regulations).

FOURTEEN: No work authorized by this permit shall be performed until the Department of Water
Resources have received, reviewed, and approved in writing, a complete set of final submitted plans,
drawings, and specifications for the project. The Central Valley Flood Protection Board shall have up
to 30 days after receipt of plans, drawings, and specifications for the review process. The Central
Valiey Flood Protection Board and/or the Department of Water Resources may extend this review

period up to 15 days by written notification.

FIFTEEN: All addendums or other changes made to the submitted documents by the permittee after
issuance of this permit are subject to submittal and review for approval by the Central Valley Flood
Protection Board prior to incorporation into the permitted project. Upon review and approval of any
new submitted documents the permit shali be revised, if needed, prior to the construction related to
the proposed changes. The Central Valley Flood Protection Board shall have up to 30 days after
receipt of any documents, plans, drawings and specifications for review and approval. The Central
Valley Fiood Protection Board may extend this review and approval period up to 15 days by written

notification.

SIXTEEN: The mitigation measures approved by the permittee and found in its Mitigation and
Monitoring Reporting Plan (MMRP) are made a condition of this permit. The permittee shall

Page 2 of 8
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implement all such mitigation measures. However, the measures in the MMRP may be modified fo
iccommodate changed circumstances or new information not triggering the need for subsequent or
supplemental analysis under CEQA Guidelines sections 15062 and 15063 with advance notice of the
proposed changes and submittal of supporting documentation for review and comment to the
Environmental Scientist of the Central Valley Flood Protection Board.

SEVENTEEN: The permittee shall comply with all conditions set forth in the letter from the
Deparment of the Army dated April 03, 2009, which is attached to this permit as Exhibit A and is

incorporated by reference.

EIGHTEEN: Within three years from completion of the construction of the work authorized under this
permit, the permittee shall provide the Sacramento and San Joaquin Drainage District, acting by and
through the Central Valley Flood Protection Board of the State of California, a fee interest or a
permanent easement granting all flood control rights upon, over and across the property to be
occupied by the existing or to-be-constructed levee and to-be-reconstructed levee, including the area
of the backup levee, cutoff walls and the tie-ins to the existing federal project levees. The easement
must include the area within the floodway, the levee section, and the area within fifty (50) feet in
width adjacent to the landward levee toe if the area is not presently encumbered by a Central Valley
Flood Protection Board easement. For information regarding existing Central Valley Flood Protection
Board easements, please contact J. D. Asis at (916) 653-3947.

NINETEEN: All work approved by this permit shall be in accordance with the final (100%) submitted
drawings and specifications except as modified by special permit conditions herein. No further work,
~ther than that approved by this permit, shall be done in the area without pnor approval of the Central

illey Flood Protection Board.

TWENTY: Prior to commencement of work, the permittee shall create a photo record, including
associated descriptions, of existing levee conditions. The photo record shall be certified (signed and
stamped) by a licensed land surveyor or professional engineer registered in the State of California
and submitted to the Central Valley Flood Protection Board within 30 days of beginning the project.

TWENTY-ONE: Upon completion of the project, the permittee shall perform a levee crown profile
survey and create a photo record, including associated descriptions, of “as-built" levee conditions.
The levee crown profile survey and photo record shall be certified (stamped and signed) by a
licensed land surveyor or professional engineer registered in the State of California and submitted to
the Central Valley Flood Protection Board within 120 days of project completion.

TWENTY-TWO: The permittee shall maintain the permitted encroachment(s) and the project works
within the utilized area in the manner required and as requested by the authorized representative of
the Department of Water Resources or any other agency responsible for maintenance.

TWENTY-THREE: The permittee shall contact the Department of Water Resources by telephone,
(916) 574-0648, and submit the enclosed postcard to schedule a preconstruction conference.
Failure to do so at least 10 working days prior to start of work may result in delay of the project.

TWENTY-FOUR: Prior to starting construction under this permit, the permitteé shall contact the
M-~nartment of Water Resources regarding inspection of the project during construction for EIP

Joses.
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TWENTY-FIVE: The permittee shall provide supervision and inspection services acceptable to the
Central Valley Flood Protection Board.

TWENTY-SIX: Within 120 days of completion of the project, the permittee shall submit to the Central
Valley Flood Protection Board a certification report, stamped and signed by a professional engineer
registered in the State of California, certifying that the work was inspected and performed in
accordance with the Central Valley Flood Protection Board permit conditions and submitted drawings

and specifications.

TWENTY-SEVEN: Within 120 days of completion of the project, the permittee shall submit to the
Central Valley Flood Protection Board proposed revisions to the Corps of Engineers, Supplement to
Standard Operation and Maintainance Manual, Sacramento River Flood Control Project, Unit 144
and the associated as-built drawings for system alterations approved by this permit that are to be
incorporated into the federal Sacramento River Flood Control Project.

TWENTY-EIGHT: lf FEMA certification of the levee by the U. S. Army Corps of Engineers is being
considered, the project proponent should contact the U. S. Army Corps of Engineers regarding
inspection of the project during construction for FEMA certification purposes.

TWENTY-NINE: The permittee shall contact the U. S. Army Corps of Engineers regarding inspection
of the project during construction as the proposed work is an alteration to the existing Federal Flood
Control Project that will be incorporated into the Sacramento River Flood Control Project, an adopted

plan of flood control.

THIRTY: The Central Valley Flood Protection Board and Department of Water Resources shall not
be held liable for any damages to the permitted encroachment(s) resulting from flood fight, operation,

maintenance, inspection, or emergency repair.

THIRTY-ONE: The permittee may be required, at permittee’s cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permittee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee's expense.

THIRTY-TWO: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District,
‘Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as
compliance with Section 10 of the Rivers and Harbors Act and/or Section 404 of the Clean Water Act

may be required.

THIRTY-THREE: The permittee shall be responsible for repair of any damages to the project levee
and other flood control facilities due to construction, operation, or maintenance of the proposed

project.

THIRTY-FOUR: The permittee is responsible for all liability associated with construction, operation,
and maintenance of the permitted facilities and shall defend and hold harmiess the State of
California, or any departments thereof, from any liability or claims of liability associated therewith.
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THIRTY-FIVE: If the project, or any portion thereof, is to be abandoned in the future, the permittee or
successor shall abandon the project under direction of the Gentral Valley Flood Protection Board and
Department of Water Resources, at the permittee’s or successor's cost and expense.

THIRTY-SIX: Upon completion of the project, the permittee shall submit as-built drawings to:
Department of Water Resources, Flood Project Inspection Section, 3310 El Camino Avenue, Suite

LL30, Sacramento, California 85821.

THIRTY-SEVEN: No construction work of any kind shall be done during the flood season from
November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

THIRTY-EIGHT: Cleared trees and brush shall be completely burned or removed from the floodway,
and downed trees or brush shall not remain in the floodway during the flood season from November

1 to April 15.

THIRTY-NINE: No material stockpiles, temporary buildings, or equipment shall remain in the
floodway during the flood season from November 1 to April 15.

FORTY: The permitied encroachment(s) shall not interfere with operation and maintenance of the
flood control project. If the permitted encroachment(s) are determined by any agency responsible for
operation or maintenance of the flood control project to interfere, the permittee shall be required, at
permittee's cost and expense, to modify or remove the permitted encroachment(s) under direction of
the Central Valley Flood Protection Board or Department of Water Resources. If the permittee does
not comply, the Central Valley Flood Protection Board may modify or remove the encroachment(s) at

e permittee's expense.

FORTY-ONE: During demolition/construction of the project, any and all anticipated or unanticipated:
conditions encountered which may impact levee integrity or flood contro! shall be brought to the
attention of the Flood Project Inspector immediately and prior to continuation.

FORTY-TWO: The stability of the levee shall be maintained at all times during construction.

FORTY-THREE: Excavations below the design flood plane and within the levee section or within 10
feet of the projected waterward and landward levee slopes shall have side slopes no steeper than 1
horizontal to 1 vertical. Flatter slopes may be required to ensure stability of the excavation.

FORTY-FOUR: A profile of the levee crown roadway and access ramps that will be utilized for access
to and from the borrow area shall be submitted to the Central Valley Flood Protection Board prior to

commencement of excavation.

FORTY-FIVE: The haul ramps and utilized levee crown roadway shall be maintained in a manner
prescribed by the authorized representative of the Department of Water Rescurces or any other

agency responsible for maintenance.

FORTY-SIX: Any damage to the levee crown roadway or access ramps that will be utilized for access
for this project shall be promptly repaired to the condition that existed prior to this project.

TY-SEVEN: Equipment used in the construction of the cutoff walls shall not exceed live-ioad
Page 5 of 8

DWR 3784 (Rev. 1/08)



surcharge to a level that causes or contributes to the instability of the levee during construction
operations.

FORTY-EIGHT: Fluid pressures in the cutoff wall construction zones shall be carefully monitored and
controlled to minimize the potential for hydrofracturing.

FORTY-NINE: The permittee shall be responsible for all damages due to settlement, consolidation,
or heave from any construction-induced activities.

FIFTY: Excess bentonite or other cutoff wall fluids shall be properly disposed of outside of the
floodway. The bentonite or other cutoff wall fluids shall not be used as backfill material during

construction or reconstruction of the levee.

FIFTY-ONE: All fencing, gates and signs removed during construction of this project shall be
replaced in kind and at the original locations. If it is necessary to relocate any fence, gate or sign, the
permittee is required to obtain written approval from the Central Valley Flood Control Board prior to

installation at a new location if not shown on the submitted plans.

FIFTY-TWQO: All temporary fencing, gates and signs shall be removed upon completion of the
project.

FIFTY-THREE: Any pipe or conduit being reinstalled in the levee section or within fifty (50) feet of
both the waterward and landward levee toes shall meet Title 23 standards.

FIFTY-FOUR: Filt on the levee slopes shall be keyed into the existing levee section with each lift.

FIFTY-FIVE: Backfill material for excavations within the existing levee sections, the new levee and
within 10 feet of the levee toes of both levees shall be placed in 4- tc 6-inch layers, moisture
conditioned above optimum moisture content, and compacted to a minimum of 95 percent relative

compaction as measured by ASTM Method D698.

FIFTY-SIX: Density tests by a certified materials laboratory will be required to verify compaction of
backfill within the levee section and within ten (10) feet of the levee toes on both the existing and new

levee sections.

FIFTY-SEVEN: Earthen material meeting the requirements designated in Condition Fifty-Nine shall
be used when constructing the backup levee or reconstructing the degraded areas of the existing
levee, and no cuts shall remain in the levee section upon completion.

FIFTY-EIGHT: Fill material shall be placed only within the area indicated on the approved plans.

FIFTY-NINE: All fill material shall be imported impervious material with 20 percent or more passing
the No. 200 sieve, a plasticity index of 8 or more, and a liquid limit of less than 50 and free of lumps
or stones exceeding 3 inches in greatest dimension, vegetative matter, or other unsatisfactory

material.

SIXTY: The fill surface areas shall be graded to direct drainage away from the toes of the levees.
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SIXTY-ONE: The slopes of the proposed and reconstructed levees shall be no steeper than 3
1orizontal to 1 vertical on the water side and 2 horizontal to 1 vertical on the land side.

SIXTY-TWO: The new and reconstructed crown roadway and access ramps shall be surfaced with a
minimum of 4 inches of compacted, Class 2, aggregate base (Caltrans Specification 26-1.02A).

SIXTY-THREE: Aggregate base material shall be compacted to a relative compaction of not less
than 95 percent per ASTM Method D1557-91, with a moisture content sufficient to obtain the

required compaction.

SIXTY-FOUR: The project site including the levee sections and access ramps shall be restored to at
least the condition that existed prior to commencement of work and there shall be no visible trace of

the cutoff walls.

SIXTY-FIVE: All debris generated by this project shall be disposed of outside the floodway and off
the levee sections.

SIXTY-SIX: The permittee shall replant or reseed the levee slopes to restore sod, grass, or other
non-woody ground covers if damaged during project work.

SIXTY-SEVEN: In the event existing revetment on the channel banks or levee slopes is disturbed or
displaced, it shall be restored to its original condition upon completion of the proposed installation.

SIXTY-EIGHT: In the event that levee or bank erosion injurious to the adopted plan of flood control
curs at or adjacent to the permitted encroachment(s), the permittee shall repair the eroded area
and propose measures, to be approved by the Central Valley Flood Protection Board, to prevent

further erosion.

SIXTY-NINE: No material, other than temporarily stored materials during construction, shall be
stockpiled closer than 50 feet from the landward toe of the project or new levees.

SEVENTY: Any damage caused to the levees during placement or removal of the stockpiled material
shall be repaired.

SEVENTY-ONE: All reconstructed and new pipelines shall be tested and confirmed free of leaks by
X-ray, pressure tests, or other approved methods during construction or anytime after construction
upon request by the Central Valley Flood Protection Board.

SEVENTY-TWO: All abandoned piping, conduits and appurtenances shall be removed from the
levee section and areas encompassed by the easements as defined by this permit.

SEVENTY-THREE: Any additional encroachment(s) in the floodway, on or in the levee section and
within ten (10) feet of the landward levee toe by the permittee or other parties require an approved
permit from the Central Valley Flood Protection Board and shall be in compliance with the Central
Valley Flood Protection Board's regulations (Title 23 California Code of Regulations).

SEVENTY-FOUR: By acceptance of this permit, the permittee acknowledges the authority of the
itral Valley Flood Control Board to regulate all future encroachments along this levee reach
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including those that may encroach upon alterations approved by this permit prior to incorporation into
the federal Sacramento River Flood Control Project by the U. S. Army Corps of Engineers.

SEVENTY-FIVE: If the permittee or successor does not comply with the conditions of this permit and
an enforcement by the Central Valley Flood Protection Board is required, the permittee or successor
shall be responsible for bearing all costs associated with the enforcement action, including

reasonable attorney's fees.

SEVENTY-SIX: The permittee acknowledges that some portions of the levee may be overbuilt to
account for settlement and that upon adoption of the updated Central Valley Flood Managenent Plan
the permittee shall perform a [evee crown survey of all levee crown covered by this permit and said
profile shall be compared to the levee crown profile adopted in the updated Central Vallet Flood
Management Plan. The permittee shall ensure that the levee crown does not exceed the updated

Central Valley Flood Management Plan.

SEVENTY-SEVEN: The permittee shall not start construction of the foundation cutoff wall untit the
permittee can assure the Central Valley Flood Protection Board that the backup levee can be
completely constructed in one construction season. If unforseen circumstances occur that could
jeopardise the assurance given the permittee must have a mitigation plan to address those
circumstances as soon as they are encountered and approved by the Central Valley Flood Protection

Board with Board staff participation as to the mitigation.
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EXHIBIT A

DEPARTMENT OF THE ARMY
U8, Anny Engineer District, Sacramento
Corps of Engittears

1325 J Strent ‘
Bugraments, Callfornin 93814.2022
REFLY I
ATTENTON OF

Flood Protaction and Ravigation Section (18181)

Mr. day Punia, Executive Officer

Certtral Valley Flood Protestion Board APR 4 3 7004
3310 El Camino Ave. Rm. LL40O

Sacramento, California 95821

Dear Mr. Punia:

We have reviewed & permit application by Levee District Ne. 1, Sutter County
{application number 18191). This project includes removing ap;:zmxmataiy 1.5 miles of
existing project levee and construgting a 3,400 foot long setback levee {river mile 16.75
to 18.25) with a slurry cutoff wall, and modifying the existing pipelines at Star Bend on
the right (west) bank of the Feather River. This project is located south of Yuba City, at

39.0074°N 121.5987°W NADS3, Sutter County, California,

Thé District Engineer has no objection to wné tional approval of this application by
your Board from ‘aflood contral standpoint, subject to the following condiions:

a. Thatthe permit shall be subject to HQ USACE Issuing Section 408 approval.
HQ USACE disapproves the Section 408 request, the Cantral Valley Flood F’rom;on
Board shall notify the applicant that the conditional permit is no longer valid,

b. That the modifications to the existing pipelines shall be subject to conditions
outliriad in our feters dated March 28, 2000 for parmits 18437 and 18438.

6. Thatno:stockpiles-of talerial or equipment shall remain In the flocdway during
the flood Seasanof November 1 to Aprit 15. _

d. Thatinthe event rées and brush are cleared, they shall be grubbed and
propety disposed of either hy compléte barning or com;aiete removal outside the limits
of the project right-ofway,

Based upon the information provided, no Section 10 or Section 404 permit is
needeﬁ :




If you have any questions concerning our comments on this permit application,
please contact Wr. Ryan Larson at (§16) 5877588 or Mr. Rober Murakami af

(918) 557-6738.

Sincerely,

Kevin Knuuti, P.E,
Chief, Engiinesring Division

Copy Furnished:
Mr. Jeremy Arrich, E}hief Flood Project Integrity and Inspection Branch,

3310 Ef Camino Avenue, Sulte U130, Sacraments, CA 85821




STATE OF CALIFORNIA
THE RESOURCES AGENCY

CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18437 BD

This Permit ig issued to:

Tudor Mutual Water Company
280 Wilkie Avenue
Yuba City, California 95992

To abandon and remove existing irrigation pipeline and install a 48-inch-diameter,
1,660-foot-long welded steel pipe from the existing pump station along the
overflow area of the right (west) bank levee of the Feather River to the waterside
toe of the new setback levee; install two 30-inch-diameter, 510-foot-long welded
steel pipes up and over new setback levee; remove distribution box at landside toe
of existing Feather River Levee and place fill material on landside slope at
upstream end of setback levee. The project is located south of Yuba City,
approximately one mile northeast of the intersection of Highway 99 and the
Garden Highway (Section 2, T13N, R3E, MDB&M, Levee District 1 Sutter,

Feather River, Sutter County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project

described above.

(SEAL)

—
APR 18 2008 e T /ZMX%

Executive Officer

Dated:

GENERAL CONDITIONS:
ONE: This permit is issued under the provisions of Sections 8700 — 8723 of the Water Code.

TWO: Only work described in the subject application is authorized hereby.
THREE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaquin Drainage District or on any
“land.
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FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
permittee shall conform to all requirements of the Departroent and the Central Valley Flood Protection Board.

FIVE: Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right to
change any conditions in this permit as may be consistent with current flood control standards and policies of the Central Valley Flood Protection

Board.

SIX: This permit shall remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15
day’s notice.

SEVEN: Tt is understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work in accordance therewith.

EIGHT: This permit does not establish any precedent with respect to any other application received by the Central Valley Flood Protection Board.
NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction.

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee’s part to perform
the obligations under this permit. If any claim of liability is made against the State of California, or any departments thereof, the United States of
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shail defend and shall hold each of

them harmless from each claim.
ELEVEN: The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any

works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
operation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of the Central Valley Flood Protection
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of
the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 18437 BD

THIRTEEN: Construction between station 14+38.26 and the proposed flow distribution box under this -
permit shall not occur until the Army corps of Engineers approves the project under 33 USC Section
408. All conditions from Section 408 approval provided by the Corps of Engineers shall be
incorporated into this permit as if fully set forth herein if they are not in conflict with the Central Valley
Flood Protection Board's regulations (Title 23 California Code of Regulations).

FOURTEEN: All work approved by this permit shall be in accordance with the submitted drawings
and specifications except as modified by special permit conditions herein. No further work, other
than that approved by this permit, shall be done in the area without prior approval of the Central

Valley Flood Protection Board.

FIFTEEN: The permittee shall maintain the permitted encroachment(s) and the project works within
the utilized area in the manner required and as requested by the authorized representative of the
Department of Water Resources, Levee District 1 or any other agency responsible for maintenance.

SIXTEEN: The permittee shall contact the Department of Water Resources by telephone, (916) 574~
1213, and submit the enclosed postcard to schedule a preconstruction conference. Failure to do so
at least 10 working days prior to start of work may result in delay of the project.

SEVENTEEN: The permittee shall provide supervision and inspection services acceptable to the

Central Valley Flood Protection Board. A professional engineer registered in the State of California
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shall certify that all work was inspected and performed in accordance with submitted drawings,
specifications, and permit conditions.

EIGHTEEN: The Central Valley Flood Protection Board, Department of Water Resources, and Levee
District 1 shall not be held liable for any damages to the permitted encroachment(s) resulting from

flood fight, operation, maintenance, inspection, or emergency repair.

NINETEEN: The permittee may be required, at permittee’s cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permittee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee's expense.

TWENTY: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District,
Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as
compliance with Section 10 of the Rivers and Harbors Act and/or Section 404 of the Clean Water Act

may be required.

TWENTY-ONE: The permittee shall be responsible for repair of any damages to the project levee
and other flood control facilities due to construction, operation, or maintenance of the proposed

project.

TWENTY-TWO: The permittee is responsible for all liability associated with construction, operation,
and maintenance of the permitted facilities and shall defend and hold harmless the State of
alifornia, or any departments thereof, from any liability or claims of liability associated therewith.

TWENTY-THREE: The permitted encroachment(s) shall not interfere with operation and
maintenance of the flood control project. If the permitted encroachment(s) are determined by any
agency responsible for operation or maintenance of the flood control project to interfere, the
permittee shall be required, at permittee’s cost and expense, to modify or remove the permitted
encroachment(s) under direction of the Central Valley Flood Protection Board or Department of
Water Resources. If the permittee does not comply, the Central Valley Flood Protection Board may

modify or remove the encroachment(s) at the permittee’s expense.

TWENTY-FOUR: No construction work of any kind shall be done during the flood season from
November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

TWENTY-FIVE: No excavation shall be made or remain in the levee section during the flood season
from November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

TWENTY-SIX: No material stockpiles, temporary buildings, or equipment shall remain in the floodway
during the flood season from November 1 to April 15.

TWENTY-SEVEN: During demolition/construction of the project, any and all anticipated or
unanticipated conditions encountered which may impact levee integrity or flood control shall be
brought to the attention of the Flood Project Inspector immediately and prior to continuation.

ENTY-EIGHT: In the event existing revetment on the channel bank or levee slope is disturbed or
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displaced, it shall be restored to its original condition upon completion of the proposed instailation.

TWENTY-NINE: Cleared trees and brush shall be completely burned or removed from the floodway,
and downed trees or brush shall not remain in the floodway during the flood season from November

1 to Aprit 15.
THIRTY: The pipes shall be placed in the center of an open trench 2 times the diameter of the pipe.

THIRTY-ONE: Pipe installed in the levee section and within 10 feet of the levee toes shall be new
steel and at least 3 gauge. Steel pipe shall be corrosion-proofed externally with a coating of coal-tar
enamel; asphalt-saturated felt wrap; cement mortar; or PVC or polyethylene tape wrapped to a
thickness of 30 mils. Steel pipe shall be corrosion-proofed internally with a continuous lining of

cement mortar or asphalt.

THIRTY-TWO: A suitable siphon breaker and protective housing shall be installed on the apex of
each pipe and shall be located off the levee patrol road.

THIRTY-THREE: The pipelines shall be tested and confirmed free of leaks by X-ray, pressure tests,
or other approved methods during construction or anytime after construction upon request by the
Central Valley Flood Protection Board.

THIRTY-FOUR: The invert of the pipes through the levee section shall be above the design flood
plane elevation of 64.2 feet, NGV Datum.

THIRTY-FIVE: All pipe joints within the levee section shall be butt welded.

THIRTY-SIX: The pipes shall be installed through the levee section at a right angle to the centerline
of the levee.

THIRTY-SEVEN: All abandoned pipes shall be removed from in the existing levee section and in the
area 10 feet waterward of the waterward toe of the proposed setback levee.

THIRTY-EIGHT: The pipe shall be buried at Ieasi 24 inches below the levee slopes and 24 inches
below the levee crown.

THIRTY-NINE: The pipe within the overflow area shall be buried with a minimum of 2 feet of cover.

FORTY: Backfill material for excavations in the area 10 feet waterward of the waterward toe of the
proposed setback levee shall be placed in 4- to 6-inch layers and compacted to at least the density of
the adjacent, firm, undisturbed material.

FORTY-ONE: Backfill material for excavations within the levee section and within 10 feet of the levee
toes shall be placed in 4- to 6-inch layers, moisture conditioned above optimum moisture content,
and compacted to a minimum of 90 percent relative compaction as measured by ASTM Method

D1557-91.

FORTY-TWO: Density tests by a certified materials laboratory will be required to verify compaction of

backfill within the levee section and within 10 feet of the levee toes.
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~ORTY-THREE: Location markers shall be placed near both levee toes for the buried pipes not
surfacing near the levee toes.

FORTY-FOUR: All debris generated by this project shéll be disposed of outside the floodway and off
the levee section.

FORTY-FIVE: Upon completion of the project, the permittee shall submit as-built drawings to:
Department of Water Resources, Flood Project Inspection Section, 3310 El Camino Avenue, Suite

LLL30, Sacramento, California 95821.

FORTY-SIX: In the event that levee or bank erosion injurious to the adopted plan of flood control
occurs at or adjacent to the permitted encroachment(s), the permittee shall repair the eroded area
and propose measures, to be approved by the Central Valley Flood Protection Board, to prevent

further erosion.

FORTY-SEVEN: If the project, or any portion thereof, is to be abandoned in the future, the permittee
or successor shail abandon the project under direction of the Central Valley Flood Protection Board
and Department of Water Resources, at the permittee's or successor's cost and expense.

FORTY-EIGHT: The permittee shall comply with all conditions set forth in the letter from the
Department of the Army dated March 26, 2009, which is attached to this permit as Exhibit A and is

incorporated by reference.
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EXHIBITA

DEPARTMENT OF THE ARMY
LS, Army Engineer Distriet, Sacramento
Corps of Engineers
1325 J Street
Sacramento, California 95814-2922

| o MAR 26 200
Flood Protection and Navigation Section (18437) AR 36 200

Mr. Jay Punia, Executive Officer
Central Valley Flood Protection Board
3310 El Camino Ave., Room LL40
Sacramento, CA 85821

Dear Mr. Punia:

We have reviewed a permit application by Tudor Mutual Water Company
{application number 18437). This project includes abandoning portions and removing
portions of an existing irrigation pipeline, and Installing a 1,660-foot long, 48-inch
diameter welded steel pipe from an existing pump station on the-waterside of the right
bank levee of the Feather River to the waterside toe of a new setback levee (permit
number 18191). Two 30-inch diameter welded steel pipeés (& maximum of 510 linear
feet each) are proposed to be installed from the waterside toe of the new setback levee,
up and over the levee; 1o a new flow distribution box landward of the new setback levee.
This project is located near the eastem boundary of Sutter County along the right bank
of the Feather River at Star Bend Road, at 39.0113°N 121.5975°W NADS3, Sutter

County, Califomnia.

The District Engineer has no objection to.approval of this application by your Board
from a flood control standpoint, subject to the following conditions:

a. Thatinthe event trees and brush-are cleared, they shall be properly disposed
of by either complete burning or complete removal outside the limits of the project right-
of-way.

b, That any debris generated by this project shall be disposed of outside the limits
of the project right-of-way.

¢. That no work shalt be performed and no stockpiles of material or equipment
shall remain in the floodway during the flood season of November 1 to April 15, unless

otherwise approved in writing by your Board.

d. Thatthe removed portion of pipe, appurtenances, foundations, and tie—dawns
shall be completely removed from the project right-of-way. Backfill shall be satisfactory
levee material compacted to g minimum 95% ASTM D 698.



e. That the proposed pipefine shall be clearly marked in the fisld such that its
location can be easily established in a flood event/iemergency repair action.

f. That in the event of forecasted high water, the applicant shall have a plan in
placs to prevent scour when the trench is open.

g. That construction between station 14+38.26 and the proposed flow distribution
box shall be addressed with the Section 408 process for the Star Bend setback levee.
Construction of this work shall not be aliowed until Section 408 approval is obtained.

- Baset uponthie inforration provided, no Secticn 10 or Section 404 permit is
needed.
if you have any questions concerning our comments on this permit application,
please cortact Mr. Ryan Larson at (916) 657-7568 or Mr. Robert Murakami at
{918) 557-6738.

Sincerely,

 Kevin Knuuti, P.E.
Chief, Engineering Division

Copy Furnished:
Mr. Jeremy Arrich, Chief, Flood Project Integrity and Inspection Branch,
3310 El Camino Avenue, Suite LL30, Sacramento, CA 95821

S e i b e






STATE OF CALIFORNIA
THE RESOURCES AGENCY

CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18438 BD
This Permit is issued to:

Volcano Vista Farms

PO Box 9

c/o Michael Churkin
Meridian, California 95957

To abandon and remove existing irrigation pipeline and install a 24-inch-diameter,
1,660-foot-long welded steel pipe from the existing pump station along the
overflow area of the right (west) bank levee of the Feather River to the waterside
toe of the new setback levee; install an 18-inch-diameter, 510-foot-long welded
steel pipe up and over new setback levee; remove distribution box at landside toe
of existing Feather River Levee and place fill material on landside slope at
upstream end of setback levee. The project is located south of Yuba City,
approximately one mile northeast of the intersection of Highway 99 and the
Garden Highway (Section 2, T13N, R3E, MDB&M, Levee District 1 Sutter,

Feather River, Sutter County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project

described above.
(SEAL)
APR 13 2009 7 /’)
Dated: L/W %d,ﬁ =/ e‘é:""%/é)
Executive Officer
GENERAL CONDITIONS:

ONE: This permit is issued under the provisions of Sections 8700 — 8723 of the Water Code.

TWO: Only work described in the subject application is authorized hereby.

EE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaguin Drainage District or on any
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other land.

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
permittee shall conform to all requirements of the Department and the Central Valley Flood Protection Board.

ar after issuance of this permit, the Board reserves the right to

FIVE: Unless the work herein contemplated shall have been commenced within one ye:
dards and policies of the Central Valley Flood Protection

change any conditions in this permit as may be consistent with current flood control stan
Board.

SIX: This permit shail remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15
day’s notice.

SEVEN: It is understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work in accordance therewith.

EIGHT: This permit does not establish any precedent with respect to any other application received by the Central Valley Flood Protection Board.
NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction.

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee’s part to perform
the obligations under this permit. Ifany claim of liability is made against the State of California, or any departments thereof, the United States of
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of

them harmless from each claim.
ELEVEN: The permitice shall exercise reasonable care to operate and majntain any work authorized herein to preclude injury to or damage to any

works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
operation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of the Central Valley Flood Protection
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remave, alter, relocate, or reconstruct all or any part of

the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 18438 BD

THIRTEEN: Construction between station 14+36.01 and the proposed flow distribution box under this
permit shall not occur until the Army Corps of Engineers approves this project under 33USC Section
408. All conditions from Section 408 approval provided by the Corps of Engineers shall be
incorporated into this permit as if fully set forth herein if they are not in conflict with the Central Valley
Flood Protection Board's regulations (Title 23 California Code of Regulations).

FOURTEEN: All work approved by this permit shall be in accordance with the submitted drawings
and specifications except as modified by special permit conditions herein. No further work, other
than that approved by this permit, shall be done in the area without prior approval of the Central

Valley Flood Protection Board.

FIFTEEN: The permittee shall maintain the permitted encroachment(s) and the project works within
the utilized area in the manner required and as requested by the authorized representative of the
Department of Water Resources, Levee District 1 or any other agency responsible for maintenance.

SIXTEEN: The permittee shall contact the Department of Water Resources by telephone, (916) 574-
1213, and submit the enclosed postcard to schedule a preconstruction conference. Failure to do so
at least 10 working days prior to start of work may result in delay of the project.
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SEVENTEEN: The permittee shall provide supervision and inspection services acceptabie to the
Central Valley Flood Protection Board. A professional engineer registered in the State of California
shall certify that all work was inspected and performed in accordance with submitted drawings,

specifications, and permit conditions.

EIGHTEEN: The Central Valley Flood Protection Board, Department of Water Resources, and Levee
District 1 shall not be held liable for any damages to the permitted encroachment(s) resulting from

flood fight, operation, maintenance, inspection, or emergency repair.

NINETEEN: The permittee may be required, at permitiee's cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permittee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee's expense.

TWENTY: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District,
Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as
compliance with Section 10 of the Rivers and Harbors Act and/or Section 404 of the Clean Water Act

may be required.

TWENTY-ONE: The permittee shall be responsible for repair of any damages to the project levee
and other flood control facilities due to construction, operation, or maintenance of the proposed

project.

WENTY-TWO: The permittee is responsible for all liability associated with construction, operation,
and maintenance of the permitted facilities and shall defend and hold harmless the State of
California, or any departments thereof, from any liability or claims of liability associated therewith.

TWENTY-THREE: The permitted encroachment(s) shall not interfere with operation and
maintenance of the flood control project. If the permitted encroachmenti(s) are determined by any
agency responsible for operation or maintenance of the flood control project to interfere, the
permittee shall be required, at permittee's cost and expense, to modify or remove the permitted
encroachment(s) under direction of the Central Valley Flood Protection Board or Department of
Water Resources. If the permitiee does not comply, the Central Valley Flood Protection Board may
modify or remove the encroachmenti(s) at the permittee’s expense.

TWENTY-FOUR: No construction work of any kind shall be done during the flood season from
November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

TWENTY-FIVE: No excavation shall be made or remain in the levee section during the flood season
from November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

TWENTY-SIX: No material stockpiles, temporary buildings, or equipment shall remain in the floodway
during the flood season from November 1 to April 15.

TWENTY-SEVEN: During demolition/construction of the project, any and all anticipated or
‘~anticipated conditions encountered which may impact levee integrity or flood control shall be
,sught to the attention of the Flood Project inspector immediately and prior to continuation.
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TWENTY-EIGHT: In the event existing revetment on the channel bank or levee slope is disturbed or
displaced, it shall be restored to its original condition upon completion of the proposed installation.

TWENTY-NINE: Cleared trees and brush shall be completely burned or removed from the floodway,
and downed trees or brush shall not remain in the floodway during the flood season from November

1 to April 15.

THIRTY: The pipes shall be placed in the center of an open trench 2 times the diameter of the pipes.

THIRTY-ONE: Pipe installed in the levee section and within 10 feet of the levee toes shall be new
steel and at least 7 gauge. Steel pipe shall be carrosion-proofed externally with a coating of coal-tar
enamel; asphalt-saturated felt wrap; cement mortar; or PVC or polyethylene tape wrapped to a
thickness of 30 mils. Steel pipe shall be corrosion-proofed internally with a continuous fining of

cement mortar or asphait.

THIRTY-TWO: A suitable siphon breaker and protective housing shall be installed on the apex of the
pipe and shall be located off the levee patrol road.

THIRTY-THREE: The pipeline shall be tested and confirmed free of leaks by X-ray, pressure tests, or
other approved methods during construction or anytime after construction upon request by the

Central Valley Flood Protection Board.

THIRTY-FOUR: The invert of the pipe through the levee section shall be above the design flood
plane elevation of 64.2 feet, NGV Datum.

THIRTY-FIVE: All pipe joints within the levee section shall be butt welded.

THIRTY-SIX: The pipe shall be installed through the levee section at a right angle to the centerline of
the levee.

THIRTY-SEVEN: All abandoned pipes shall be removed from the existing levee section and in the
area 10 feet waterward of the waterward toe of the proposed setback levee.

THIRTY-EIGHT: The pipe shall be buried at least 24 inches below the levee slopes and 24 inches
below the levee crown.

THIRTY-NINE: The pipe within the overflow area shall be buried with a minimum of 2 feet of cover.

FORTY: Backfill material for excavations in the area 10 feet waterward of the waterward toe of the
proposed setback levee shall be placed in 4- to 6-inch layers and compacted to at least the density of

the adjacent, firm, undisturbed material.

FORTY-ONE: Backfill material for excavations within the levee section and within 10 feet of the levee
toes shall be placed in 4- to 6-inch layers, moisture conditioned above optimum moisture content,
and compacted to a minimum of 90 percent relative compaction as measured by ASTM Method

D1557-91.
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FORTY-TWO: Density tests by a certified materials laboratory will be required fo verify compaction of
sackfill within the levee section and within 10 feet of the levee toes.

FORTY-THREE: Location markers shall be placed near both levee toes for the buried pipe not
surfacing near the levee toes.

FORTY-FOUR: All debris generated by this project shall be disposed of outside the floodway and off
the levee section.

FORTY-FIVE: Upon completion of the project, the permittee shall submit as-built drawings to:
Department of Water Resources, Flood Project Inspection Section, 3310 El Camino Avenue, Suite

LL30, Sacramento, California 95821.

FORTY-SIX: In the event that levee or bank erosion injurious to the adopted plan of flood control
occurs at or adjacent to the permitted encroachment(s), the permittee shall repair the eroded area
and propose measures, to be approved by the Central Valley Flood Protection Board, to prevent

further erosion.
FORTY-SEVEN: If the project, or any portion thereof, is to be abandoned in the future, the permittee

or successor shall abandon the project under direction of the Central Valley Flood Protection Board
and Department of Water Resources, at the permittee’s or successor's cost and expense.

FORTY-EIGHT: The permittee shall comply with all conditions set forth in the letter from the
Nepartment of the Army dated March 26, 2009, which is attached to this permit as Exhibit A and is

.corporated by reference.
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e. That the proposed ptpelm& shall be dlearly marked in the field such that its
iocation can be sasily established in a flood eventfemergency repair action.

f. Thatin the event of forecasted high water, the applicant shall have a plan in
place to prevent scour when the trench is open.

g. That canstruction between station 14+36.01 and the proposed flow distribution
box shall be addressed with the Section 408 process for the Star Bend setback levee.
Construction of this work shall not be allowed until Section 408 approval is obtained.

Based upon the information provided, no Section 10 or Section 404 permit is
needed,

If you have any questions conceming our comments on this permit application,
pfease contact Mr. Ryan Larson at (916) 557-7568 or Mr. Robert Murakami at

(918) 557-6738.
Sincerely,

Kevm Knuuh P E.
Chief, Engineering Division

Copy Fumished:
Mr. Jeremy Arrich, Chief, Flood Project Integrity and Inspection Branch,
3310 El Caming Avenue, Suite LL30, Sacramento, CA 85821



EXHIBIT A-

BEPARTMENT OF THE ARMY
U.8. Army Engineer District, Sacraments
" Corps of Englneers
1325 J Street
‘Baceamento, Califomis 55814-2822

REPLY T
ATTENTION OF

Flood Protection and Navigation Section (18438)
MAR 28 2008

Mr. Jay Punia, Executive Officer
Central Valley Flood Protection Board
3310 El'Camino Ave., Room LL40
Sacramento, CA 95821

Dear Mr. Punia:

We have reviewed a permit application by Voleano Vista Farms (application
number 18433) This project includes abandoning pertions and removing portions of an
existing irrigation pipeline and Installing a 1,860-foot long, 24-inch diameter welded stes!
pipe from an existing pump station on the- waterssde of the right bark levee of the
Feather River to the waterside toe of the new seiback levee (permit number 18191).
One 18-inch diameter welded steel pipe fa maximum of 510 linear feet) is proposed to
be installed from the waterside toe of the new setback levee, up and over the leves, to
the new flow distribution box landward of the new setback levee. This project is located
near the eastern boundary of Sutter County along the right bank of the Feather River at
Star Bend Road, at 39.0713°N 121.5975°W NADBS3, Sutter County, California.

The District Engineer has no objection to-approval of this application by your Board
from a flood control standpoint, subject to the following conditions:

a. Thatin the event trees and brush are cleared, they shall be properly disposed
of by either complete buming or complete removal outside the limits of the project right-
of-way.

b. That any debris generated bythis projeci shall be disposed of outside the limits
of the project works.

c. That no work shall be performed and no stockpiles of material or equipment
shall remain in the floodway during the flood season of November 1 to April 15, unless
otherwise approved in writing by your Board.

d. That the removed portion of pipe, appurtenances, foundations, and fie-downs,
shall be completely removed from the project right-of-way. Backfili shall be satisfactory
levee material cormnpacted to a minimum 95% ASTM D 698.
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HABITAT ENHANCEMENT PLAN FOR THE FEATHER RIVER SETBACK LEVEE
AND HABITAT ENHANCEMENT PROJECT AT STAR BEND
Sutter County, California

. INTRODUCTION

A. Project overview

Levee District One (LD1) of Sutter County has proposed to construct the Feather River
Setback Levee and Habitat Enhancement Project at Star Bend (Project) to replace a
portion of existing levee that poses a high risk of failure in order to decrease the flood
stage, velocity, and scour potential; increase and improve floodplain habitat; and
improve habitat connectivity between the Abbot Lake and O’Connor Lakes Units of
California Department of Fish and Game’s (CDFG) Feather River Wildlife Area (Figure
1) (EIP Associates 2007). Setting back the levee will create approximately 55 acres of
floodplain habitat, which includes habitat enhancement and on-site mitigation for
impacted elderberry (Sambucus mexicana). Most of the material needed to build the
new setback levee will come from the existing levee embankment and from CDFG'’s
O’Connor Lakes Unit, just southeast of the project location. The project entails 1) filling
in the levee toe ditch that is landward of the existing levee to prevent fish stranding; 2)
realigning existing irrigation pipelines under the current levee to accommodate the new
setback levee configuration; 3) create approximately 55 acres of riparian habitat with
native vegetation that will be phased over time; and 4) filling and revegetating borrow
areas disturbed by levee construction with native grasses and herbaceous understory
species.

The project will occur in two phases. Phase one will consist of three components: (1)
elderberry shrubs located on the banks of the existing levee toe ditch and within the
path of a new pipeline will be transplanted to a nearby location within the project area
prior to construction, (2) twenty acres (inclusive of the elderberry transplant area) of
native associate plants will be planted to enhance habitat for the valley elderberry
longhorn beetle (Desmocerus californicus dimorphus) at the primary project area
towards the end of or immediately following project construction, and (3) borrow areas
at O'Connor Lakes will be seeded with native grasses and forbs after these areas have
been refilled and graded. Phase two, which is optional and has not yet been scheduled,
will consist of planting the remaining 35 acres of the primary project area.
Consideration will be given to a cultural resources site located in the primary project
area.

B. Purpose of the Habitat Enhancement Plan

This plan is to serve as a technical guide for LD1, CDFG or the restoration contractor to
implement the habitat enhancement and mitigation planting and post-implementation
maintenance and monitoring associated with this project. It is intended to provide
technical details to execute the project and assist in meeting the requirements
established in the CDFG Streambed Alteration Agreement with LD1 of Sutter County
(Notification No. 1600-2007-0217-R2) and partial mitigation requirements outlined in the
Project Environmental Impact Report (EIR, EIP Associates 2007), Environmental
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Assessment (EA, Stillwater Sciences and Wood Rodgers 2008), Biological Assessment
(BA, Stillwater Sciences 2008a), and Elderberry Survey Report (Stillwater Sciences
2008b).

C. Location

The Feather River Setback Levee and Habitat Enhancement Project at Star Bend is
located on the west levee of the Feather River, approximately six miles south of Yuba
City, Sutter County, California (Figure 1). The 55-acre site is just upstream of the Star
Bend boat ramp (near River Mile 18) and is bound by a sharp bend in the river (Figure
2). Access by road is from the west via Star Bend Road off of Garden Highway.

D. Project Objectives

Several objectives have been identified for the Feather River Setback Levee and
Habitat Enhancement Project at Star Bend. These objectives also delineate the
parameters and guides the actions devoted to habitat restoration. The primary goal of
the habitat enhancement work is to identify a feasible restoration project to:

e Enhance and restore fish, wildlife, and riparian habitat in the project area with the
restoration of 20 acres (Phase I), which includes on-site mitigation for impacted
elderberry shrubs;

e Maximize a variety of riparian plant communities and other floodplain habitat
types through the restoration of an additional 32.1 acres (Phase ).

e Improve connectivity between adjacent riparian habitats and river channels;

« Provide mitigation for impacts to elderberry shrubs, the host plant of the federally
threatened Valley elderberry longhorn beetle;

» Meet hydraulic roughness value objectives in the expanded floodway, and

o Provide protection for a known archaeological site within the levee setback area.

E. Description of Work Activities

1. Site Prep

To accommodate construction of the setback levee, up to 55 acres of existing
agricultural fields and orchards will be cleared and graded. Existing trees within and 50
feet beyond the landward proposed setback levee footprint, as well as within 15 feet of
the pipeline realignment, will require removal, including stumps. Construction scrapers
will remove the top 6 inches of vegetative matter from the levee footprint and adjacent
area. Construction storage and lay-down areas (i.e., staging areas) will be located
landward of the existing levee system adjacent to the two tie-ins at either end of the new
levee alignment in the cleared and graded areas (Figure 2).

2. Setback Levee Construction

The proposed setback levee will consist of a 23-foot high earthen levee beginning near
the intersection of Star Bend Road and the existing right bank of the Feather River at
Levee Mile (LM) 4.50 near RM 18.0 and continue in a southeasterly direction to the
approximate intersection of the extension of Tudor Road with the right bank of the
Feather River at LM 3.75 and RM 16.75 (Figure 2). The total length of the setback will
be approximately 3,400 feet with a minimum top width of 20 feet and side slopes that
are 1-foot vertical to 3 feet horizontal.
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Figure 1. Project Vicinity Map for the Feather River Setback Levee and Habitat

Enhancement Project at Star Bend, Sutter County, California.
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Degradation and decommissioning of the existing levee will occur concurrently with the
construction of the new setback levee. With the exception of the northeast corner, the
existing levee will be fully degraded or removed to ground level. In the northeast corner,
the existing levee will be partially degraded or removed to elevations 1 to 4 feet above
natural ground level to protect an adjacent cultural resource site (not depicted in a
figure, as the location is confidential). Areas disturbed by construction will be graded to
provide positive drainage away from the setback levee and revegetated by seeding with
native herbaceous plant species.

3. Setback Levee Borrow Areas proactive

Most of the material needed to construct the new setback levee will come from three
primary sources: (1) the existing levee that will be degraded; (2) a 12.6 acre triangular-
shaped area located between the existing levee and proposed setback levee; and, (3)
three areas in the O’Connor Lakes Unit, where material was borrowed previously for the
Shanghai Bend Setback Levee Project (Figure 2). The O’Connor Lakes Unit is located
immediately east and southeast of the existing levee (Figure 2). The unit is managed by
CDFG and California Department of Water Resources (CDWR) to provide wildlife
habitat, restore native plant communities, and convey Feather River flood events.
CDWR regularly mows and clears a 400-foot swath of vegetation in Borrow Area 1, and
portions of the property between borrow areas 2 and 3 were excavated by U.S. Army
Corps of Engineers (USACE) to provide material for levee repair following the 1997
flood (Figure 2) (River Partners 2006). Following excavation and construction of the
setback levee, all borrow areas adjacent to the new setback levee area and within the
O’Connor Lakes Unit will be backfilled with material from the decommissioned levee
and restored with native riparian vegetation. Any additional embankment material
necessary to construct the setback levee will come from borrow sites within 30 miles of
the Project area.

4. Pump and Pipeline Improvements

With construction of the setback levee and decommissioning of the existing levee,
various segments of pipelines now conveying water from a pumping facility on the
waterside of the existing levee will need to be replaced and rerouted. New paraliel pipe
systems and a new distribution box will be installed between the existing pump station
and the landside of the setback levee. The distribution box and control valves on the
landside of the existing levee will be abandoned and/or removed.

5. Levee Ditch Filling

Following the decommissioning of the existing levee, the existing levee ditch will
become situated river-side of the new setback levee (Figure 2). There is concern that
fish could become stranded in the existing levee ditch following flood events. The levee
ditch will, therefore, be filled with material from the nearby orchard and the
decommissioned levee so that there are no depressions where fish could become
stranded. The levee ditch would be carefully filled to grade to preserve as much of the
existing riparian trees and shrubs as possible.

6. Riparian Habitat Enhancement

As part of the Project, LD1 will acquire and manage approximately 60 acres of land from
the landowners prior to constructing the setback levee. Upon completing construction of
the proposed setback levee and degradation of the existing levee, LD1 will make the
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land on the waterside of the setback levee available to CDFG or other entities for native
vegetation and wildlife habitat enhancements. LD1 will revegetate up to 52.1 acres for
habitat enhancement in accordance with this Habitat Enhancement Plan, and will
restrict future activities within this area to ensure that the habitat enhancement is
sustained in perpetuity. Phase | will be planted in association with the setback levee
construction. Phase Il will be implemented for further restoration and expansion of
riparian habitat that may be applied as mitigation for the future regional levee
improvement projects and/or the Sutter County Habitat Conservation Plan.

F. Regulatory Context

As described in the introduction, this Project is being initiated to replace a portion of the
existing levee that poses a high risk of failure. Other related Project reports detail
potential mitigation measures required as part of the Project, as well as the broad
regulatory context (e.g., EIP Associates 2007 [EIR], Stillwater Sciences 2008a [BA] ,
Stillwater Sciences 2008b [Elderberry Survey Report], Stillwater Sciences 2008c
[Wetland Delineation Report], and Stillwater Sciences and Wood Rodgers 2008 [EA]).
Of pertinence to this Habitat Enhancement Plan are the unavoidable impacts that will
occur to blue elderberry shrubs. The valley elderberry longhorn beetle is protected
under the federal Endangered Species Act as a threatened species (45 FR 52803~
52807); conservation is achieved through protection of its potential habitat and host
plant, blue elderberry, with one or more stems measuring 21 inch in diameter at ground
level. Because this Project involves unavoidable impacts to multiple elderberry shrubs,
mitigation is required (Stillwater Sciences 2008b). LD1 is mitigating these impacts
through on-site transplantation of unavoidable blue elderberry shrubs and on-site
mitigation plantings.

IIl. ENVIRONMENTAL SETTING

A. Land-use History

Prior to the arrival of Europeans, Native Americans of the Valley Nisenan populations
established villages along the Feather River and its tributaries in the vicinity of the site.
The northwest corner of the site is a historic low rise along the river and contains a
recorded indigenous village site (Bayham 2004).

John Sutter laid claim to the region when he secured the New Helvetia Land Grant in
the 1840’s. He promptly built Hock Farm, a rancho in the vicinity of the site, which
provided cattle stock that ranged freely along Feather River. W.H. Ashford owned and
farmed a section of the west bank as early as 1880, which includes most of the site. In
1880, the O’Connor family owned the parcel to the south of the site where the lakes are
located (Sutter County 1880). The 1912 (U.S. Army Corps of Engineers 1912) geologic
survey shows dredging activities to the north and south of the site, but not within the
site. The 1912 survey also shows that the site had not been cleared for agriculture.

The Feather River and three other properties surround the Project site (i.e., Churkin,
Singh, and CDFG properties). The majority of the primary Project area is a plum
(Prunus sp.) orchard that is flood irrigated. The existing levee, operated by LD1, and the
Star Bend pumping plant also are located in the main Project area. The pumping plant
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includes pump station discharge lines and irrigation pipelines that bisect the northern
portion of the site and continue to adjacent properties. All the property to the east is part
of the O’Connor Lakes unit of CDFG’s Feather River Wildlife Area. The unit is managed
by CDFG and CDWR to provide wildlife habitat, restore native plant communities, and
convey Feather River flood events. CDWR regularly mows and clears vegetation in
Borrow Area 1, and portions of the property between Borrow Areas 2 and 3 were
excavated by USACE to provide material for levee repair following the 1997 flood
(Figure 2) (River Partners 2006).

B. Topography and Soils
Elevations of the Project area average 45 feet above sea level. Topography is generally
flat, with steeper gradients at the river's edge. Several small hills and depressions occur
in the O’Connor Lakes Unit as a result of overbank flood scour and deposition, and
previous soil excavation and habitat enhancement projects.

The Sutter County Soil Survey (Lytle 1988, NRCS 2008) identifies four flood-plain soil
series, Columbia, Conejo, Holillipah and Shanghai, within the project and borrow areas
and shows that the Conejo mapping unit (124) accounts for the majority of the site
(Figure 3). Conejo soils are very deep, well drained soils formed in alluvium and are
observed on alluvial fans and stream terraces. Holillipah soil mapping unit (134)
occupies the northern boundary of the project area, which runs along the Feather River,
and the borrow areas at the O’Connor Lakes Unit. The Holillipah soils, which contain
deep sand to loamy sand derived from mixed alluvium, are frequently flooded, and
somewhat excessively well drained. Two other soil mapping units occur within the site
and a summary of all the soil types is shown in Table 1 and Appendix I.
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C. Hydrology

The project area and the O’Connor Lakes Unit were once part of a dynamic system of
meandering channels and oxbow lakes that covered an area much wider than the
levees of the Feather River Flood Control Project. Levee construction, beginning in the
1860's, confined the channel to its present location, and dams on the Feather and Yuba
rivers regulate flows.

To the north of the Project area, overbank flow from the Feather River periodically (i.e.,
modeled stage of the 2.5- to 3-year recurrence interval flow [approximately 60,000 cfs])
fills the drainage feature and depressions left by dredger mining (Wood Rodgers, Inc.
2007). In the O’'Connor Lakes unit, scour channels, debris accumulations in trees and
shrubs, and deposits of sand are evidence of periodic overbank flow. Periodic
maintenance on the O’Connor Lakes Unit is conducted by the Department of Water
Resources (DWR) to increase the conveyance of flood flows and transport sediment.

On the land-side of the existing levee system, rain, flood irrigation and seepage under
the levee are the primary sources of surface water. Flooding is used to irrigate the
orchard crops, occasionally leaving standing water behind for short periods of time
following irrigation. The levee ditch was constructed to contain any water seeping under
the toe of the levee, but was only inundated in 1986 and 1997, years in which extremely
large flood events occurred (B. Hampton, Manager, LD1, pers. comm., 2007). During
those events, water remained for a couple of weeks, generally percolating into soil after
flood flows had receded (B. Hampton, Manager, LD1, pers. comm., 2007). In 2006,
which had a relatively large flood event, there was no water in the levee ditch (B.
Hampton, Manager, LD1, pers. comm., 2007).

D. Vegetation

The majority of the primary Project area is a plum orchard that is flood irrigated. The
orchard is bisected across the north and eastern edges by the levee ditch; the orchard
continues immediately adjacent to the levee ditch on the north and east sides. Annual
grass and weedy forb species occur between the rows of trees, but the sparse
distribution and short stature of the forbs indicate they are sprayed with herbicides or
otherwise controlled on a regular basis.

Vegetation types in the project and borrow areas were assessed during a September
13, 2006 field survey by EIP Associates (EIP Associates 2007a) and were mapped and
described during wetland delineation surveys conducted in September 2007 and
January 2008 by Stillwater Sciences (Stillwater Sciences 2008b).

Plant species observed during a September 13, 2006 field survey by EIP Associates
included wild oats (Avena fatua), ripgut brome (Bromus diandrus), soft brome (Bromus
hordeaceus), turkey mullein (Eremocarpus setigerus), wild mustard (Brassica sp.), and
prickly lettuce (Lactuca serriola) (EIP Associates 2007a).

Riparian forest habitat occurs north of the existing levee, throughout much of the levee
ditch, and across much of the O’Connor Lakes unit. The area north of the existing levee
in the primary Project Area has a dense canopy of native riparian tree species
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(approximately one acre), including Fremont cottonwood (Populus fremontii),
Goodding’s black willow (Salix gooddingii), northern California black walnut (Juglans
californica var. hindsii), Oregon ash (Fraxinus latifolia), and valley oak (Quercus lobata)
(Figures 4a and 5g in Appendix F). There is a sparse to moderately dense shrub layer
with arroyo willow (Salix lasiolepis), box elder (Acer negundo), California button willow
(Cephalanthus occidentalis), California rose, and narrowleaf willow (Salix exigua). The
vine layer is thin, containing predominantly California wild grape ( Vitis californica) and
poison oak ( Toxicodendron diversilobum). The herb layer is generally absent, with small
clearings containing black mustard (Brassica nigra), oat (Avena sp.), perennial
pepperweed (Lepidium latifolium), seashore vervain (Verbena littoralis), and soft brome.

Portions of the levee ditch (approximately three acres) are predominantly comprised of
a mature canopy of valley oak, occasionally shared with blue elderberry (Sambucus
mexicana). The understory is fairly sparse, with blue wildrye (Elymus glaucus),
California blackberry, California rose, California wild grape, Goodding’s black willow,
narrowleaf willow, and poison oak.

E. Wildlife

The project area is part of 2,142-acre block of contiguous wildlife habitat on the Feather
River. Game birds include pheasant, quail, dove, and wild turkey. Other game includes
deer and rabbit. A Great blue heron rookery has been present at just south of the
O’Connor Lakes for many years (Dale Whitmore, Wildlife Biologist, CDFG, personal
communication). Special status species known to occur in the vicinity of the site include
Yellow-billed cuckoo, Swainson’s hawk, Chinook salmon, winter steelhead and river
otter (California Department of Fish and Game 1988). The site and O’'Connor Lakes
Unit also contains habitat for the valley longhorn elderberry beetle.

The Feather River Setback Levee and Habitat Enhancement Project at Star Bend will
increase the amount of floodplain potentially exposed to inundating flows by
approximately 49 acres. Floodplain restoration will allow for higher quality floodplain
habitat (better water quality, food inputs, and shelter) for juvenile salmonids and other
native species such as Sacramento splittail and steelhead. Organic material produced
by native deciduous species restored within the floodplain provides an increased
nutrient load for the aquatic environment. This influx of nutrients provides for a greater
invertebrate population, thereby creating an abundant food source for fish.
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Table 2. Federal and State-listed Endangered, Threatened, and Candidate Species
occurring or potentially occurring at the Feather River Setback Levee and Habitat
Enhancement Project.

Name Scientific Name Status
Least Bell's Vireo (extirpated) Vireo bellii pusillus FE, CE
Chinook Salmon, Sacramento River Oncorhynchus tshawytscha FE. CE
winter-run ESU
Chinook Salmon, Central Valley spring- Oncorhynchus tshawytscha FT,CT
run ESU
Chinook Salmon, Central Valley Fall-run Oncorhynchus tshawytscha FC, CSC
and late fall-run ESU
Steelhead, Central Valley ESU Oncorhynchus mykiss FT
Green sturgeon SDP ' Ascipenser medirostris FC', CcsSC
Valley Elderberry Longhorn Beetle Desmocerus californicus diamorphus FT
Western Yellow-billed Cuckoo - Coccyzus americanus occidentalis FC, CE
Willow Flycatcher Empidonax trailii FSC, CE
Swainson’s Hawk Buteo swainsoni FSC, CT
ESU - Evolutionary Significant Unit CE - California State-listed Endangered Species
FE - Federal-listed Endangered Species CT — California State-listed Threatened Species
FT — Federal-listed Threatened Species CSC - California Species of Concern

FC — Federal Candidate Species
FSC — Federal Species of Concern
'FT effective June 6, 2006

lll. ENHANCEMENT PLANTING AND IMPLEMENTATION

Riparian areas harbor the most diverse assemblage of wildlife species of all habitat
types in California. Restoration and mitigation activities on the Feather River Setback
Levee and Habitat Enhancement Project at Star Bend will have a number of ecological
and biological benefits in both the short and long term. These activities will:
e Enlarge and connect habitat (diminish fragmentation) along the lower Feather
River,
» Reduce the potential for invasion of non-native plant species, and
e Improve the habitat for a variety of wildlife species that are dependent on riparian
habitat.

A. Planting Design

1. Purpose of Planting Design
The plant design is an important component of the adaptive management framework
and provides a testable hypothesis of site understanding. The plant design is intended
to:
« Communicate project layout to the restoration contractor, regulatory agencies,
and project stakeholders;
» Decrease cost while maintaining integrity of the plant design;
e Match plant placement to site conditions, management objectives, and wildlife
habitat requirements;
» Estimate plant material so that appropriate numbers can be cultivated; and
e Provide a framework to document and analyze plant survivorship, and make
adaptive management decisions regarding replanting, if necessary.
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2. Procedure

The plant design will be translated to the field through the use of a labeling system that
identifies a woody plant for each planting location. This system allows for the rapid
implementation of the site-specific design and monitors survival patterns across a field.
The procedure consists of the following steps:

¢ Review site assessment information.
o List design considerations (based on the physical setting, wildlife objectives, or
management issues).
e Match vegetation to site conditions and project goals:
o identify appropriate vegetation associations,
o express plant arrangement for particular vegetation associations (a “tile”),
o provide a rationale for selection, and
o assign vegetation associations to project areas.
e Estimate plant numbers and develop a plant design map.
o Enter data into a database, print labels, and modify database based on new
information.

3. Notable Site Conditions and Design Characteristics
Physical and biological features influence long-term survivorship and the selection of
vegetation. When considering design, site condition is one important factor, but wildlife
requirements and management practices are also critical elements. Based on the
available information, the most influential factors on the design are:

Wildlife objectives and the strategy to produce immediate habitat benefits,
Hydraulic considerations,

Mitigation needs,

Site access, and

Management practices

Specific design considerations are presented in Table 3.

B. Sensitive Species

The design approach focuses on the habitat requirements of multiple sensitive species
known to utilize riparian communities, including Valley elderberry longhorn beetle,
Swainson’s hawk, Sacramento splittail, Central Valley spring-run Chinook salmon,
Central Valley fall-run Chinook salmon, and Central Valley steelhead. These species
and their specific habitat needs are listed in Table 4 and are discussed in greater detail
below. Habitat requirements are compiled in the California Wildlife Habitat Relationship
System, CWHR 8.0 (California Department of Fish and Game 2003) and Inland Fishes
of California (Moyle, 2002).
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1. Habitat Requirements for Sensitive Species

a) Valley Elderberry Longhorn Beetle (VELB)

VELB rely on blue elderberry shrubs for the completion of their lifecycle. The females
lay eggs directly on the stem of the blue elderberry. Once hatched, the larvae bore into
the pith of the tree and move down toward the base. Larvae reside in the stems of blue
elderberry shrubs for one to two years before emerging as adults in early spring (mid-
March to early June) to feed on the host plant’s stem, leaves, and flowers. The
presence of blue elderberry within and around the project area indicates the potential for
VELB inhabitance. VELB habitat is provided in this plan.

b) Swainson’s Hawk

The current distribution and nesting habitat of the Swainson’s hawk is not confined to
riparian areas but is directly affiliated with such habitat. Over 90% of these birds are
found to nest in cottonwoods and valley oaks that provide excellent cover near treetops,
the prime look-out location for foraging (Josselyn et al., 1988). Preferred nesting trees
are typically within 300 feet of a major valley stream, creek, or slough. Grasslands with
abundant populations of small mammals are the preferred foraging habitat for
Swainson’s hawk. In the Central Valley, these hawks generally nest in riparian areas
that are adjacent to grassland and pastures. The habitat requirements for Swainson’s
hawk, dense native riparian cover adjacent to grassland, are consistent with goals of
this habitat enhancement plan.
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c) Central Valley Saimon

(1) Spring-run Chinook
Spring-run Chinook salmon enter freshwater rivers as immature fish in spring and early
summer. They hold in deep pools in upstream reaches for several months and spawn in
areas with adequate gravel composition in early fall. Juvenile salmon require low water
temperatures (13-18 degrees C) and refugia from predation (Moyle, 2002). Such
conditions are typically made available by the presence of SRA habitat and LWD. Much
of the former spring-run Chinook habitat has been eliminated by dams. The lower
Feather River is among some of the few remaining spawning areas for spring-run
Chinook salmon. Enhancing the floodplain habitat so that it can benefit spring-run
Chinook salmon is consistent with the goals of this plan.

(2) Fall-run Chinook
Fall-run Chinook salmon begin migration to natal freshwater streams in late summer
and early fall. These fish migrate as mature adult fish and spawn in gravel redds within
a few days or weeks after arrival at spawning grounds. While the duration of juvenile
freshwater inhabitance is significantly shorter (only 1-7 months) than that of spring-run
Chinook (3 to 15 months), the habitat requirements are very similar (Moyle, 2002). The
fall-run Chinook are the most abundant of the Central Valley Chinook salmon, yet their
habitat range is also dwindling due to migration barriers. Enhancing the floodplain
habitat so that it can benefit fall-run Chinook salmon is consistent with the goals of this
plan.

d) Steelhead

Dams have also separated Central Valley steelhead from much of its former range. One
of the documented remaining populations is found in the lower Yuba River, a major
tributary to the Feather River. Central Valley steelhead is a cold water species that
requires adequate gravel composition for spawning. Central Valley steelhead spend
about half their lives in freshwater streams, which may account for the dramatic effect
river regulation and habitat loss have had on this fish species. Enhancing the floodplain
habitat so that it can benefit steelhead is consistent with the goals of this plan.

C. Targeted Avian Species

Riparian ecosystems harbor the most diverse bird communities in the arid and semi-arid
portions of the western United States (Knopf et al. 1988, Dobkin 1994, Saab et al.
1995), and may also provide the most important avian habitat in California (Manley and
Davidson 1993). Therefore, a restored site will provide vital habitat and conditions for
neo-tropical migratory birds, western yellow billed cuckoos, and other riparian
dependent avian species (Figure 4). The benéefits to terrestrial species are realized
relatively quickly. Increases in species richness and numbers of neo-tropical migratory
birds may be seen within three years of restoration (Geupel et al., 1997; RHJV, 2004).
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D. Mitigation

Although 14.9 acres are required, 20 acres are designed to mitigate impacts to
elderberry shrubs during the construction of the setback levee. Table 5 summarizes the
number of stems likely to be impacted by the project and describes the specific
replacement ratios and conservation measures required by USFWS (1999a).
Accidental damage or removal of blue elderberry plants at O’'Connor Lakes will be
covered under the pre-existing 2005 USFWS Biological Opinion and Incidental Take
Statement Memorandum of Understanding (2005 MOU) (USFWS 2009). The 2005
MOU allows CDFG and CDWR to remove elderberry shrubs for the purposes of flood
control projects as long as a baseline of 130 plants is maintained (CDFG and CDWR
2005).

Table 5. Elderberry Mitigation Requirements'? for Feather River Setback Levee
and Habitat Enhancement Project at Star Bend (Stillwater Sciences 2008), Sutter
County, California.

Stem size Number Exit Seedling Number of Associate Number of

of Stems® hole? ratio replacement native associate
elderberries ratio seedlings

17-3” 202 Yes 4:1 808 21 1608

3"-5 50 Yes 6:1 300 21 600

>5 1 No 41 4 1:1 4

>5” 12 Yes 8:1 96 21 192

TOTAL 265 1,208 2,404

Source: USFWS 2009

E. Primary Project Area

Although the planting will be done in phases, the description of plant communities will
be discussed here as a whole. Based on varying biological conditions of the site and
hydraulic objectives, three plant communities are proposed. We suggest planting a
combination of Great Valley Mixed Riparian Forest, Riparian Scrub Shrub and
grassland communities (Figure 5, Table 6). Tree and shrub densities and compositions
(Tables 7-12) will vary across the site to address mitigation and wildlife habitat goals
and complement the vegetation communities designed and implemented within the
O’Connor Lakes Unit. An integral component of the design is a native grass understory
which is incorporated into the woody species plantings on 84% of the site.

Figure 5 shows the locations of the proposed vegetation associations. To translate the
vegetation associations to the field, the project area is to be made up of smaller planting
units (a 5-row by 10-plant area), referred to as “tiles.” The project area can be divided
into a grid overlaying the site, with each square on the grid representing a tile (Appendix
I1). Vegetation is assigned for each area of the grid, based on site conditions, mitigation
requirements, or wildlife needs. The Holland/CNDDB classification system (Holland
1986) was used to communicate the vegetation composition for each area. The tiles
describe plant composition (what plants are included in an area) and arrangement (how
the plants are located relative to each other). Arrangements allow development of
habitat features (for example, grouping trees to create dense groves for western yellow-
billed cuckoos, or grouping small shrubs together to mimic a large shrub, for cover-
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dependent wildlife). Conventional ecological theory holds that high plant species
diversity and structural diversity translates to high wildlife diversity. Thus, alternative
vegetation associations will be embedded into the design.

Table 6. Summary of Overall Proposed Plant Species at the Feather River Setback
Levee and Habitat Enhancement Project at Star Bend, Sutter County, California.

Total Acres: 53.4
Common name Scientific name Species Density Total
composition (plant/acre) Number
(%)
Arroyo willow Salix lasiolepis Benth. 6.6 16.0 859
Box elder Acer negundo L. 0.5 1.3 68
Buttonbush Cephalanthus occidentalis 5.7 14.0 751
California blackberry  Rubus ursinus Chain. & Schidl. 25.9 63.0 3,391
Coyote brush Baccharis pilularis DC. 5.4 13.2 712
Elderberry Sambucus mexicana 15.9 38.7 2,082
Fremont cottonwood  Populus fremontii S.Watson ssp. 0.5 1.3 68
fremontii
Gooding's black Salix gooddingii C.R. Ball 0.3 0.6 34
willow
Mule fat Baccharis salicifolia 4.4 10.8 580
Oregon ash Fraxinus latifolia Benth 0.8 1.9 102
Sandbar (narrow- Salix exigua Nutt. 2.5 6.0 325
leaf) willow
Valley oak Quercus lobata Nee 1.3 3.2 171
Western sycamore Platanus racemosa Nultt. 1.3 3.2 171
Wwild rose Rosa californica Cham. & 28.8 69.9 3,763
Schidl.
TOTAL 100.0 243.1 13,077
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Figure 5. Planting Associations for the Feather River Setback Levee and Habitat
Enhancement Project at Star Bend, Sutter County, California.
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1. Riparian Scrub Shrub (Elderberry)

The habitat enhancement project will incorporate approximately 20 acres of mitigation
habitat for VELB, which is designed with a Riparian Scrub Shrub (Eiderberry)
association (RSE) (Table 7) that is dominated by blue elderberry and will contain large
shrubs of blue elderberry that have been excavated from construction impact areas and
transplanted in accordance with guidelines previously established by the U.S. Fish and
Wildlife Service (USFWS) (Appendix lll). The purpose of transplanting is to transfer
healthy, mature, blue elderberry individuals to the mitigation area to facilitate the
recolonization of VELB to the project site. In addition, the area will be planted with
elderberry seedlings and associates (other woody species) in accordance with USFWS
guidance. All elderberry shrubs will be planted a sufficient distance from project levees
to ensure that elderberries will not be disturbed by, or interfere with, levee maintenance
activities.

This community is designed with a 100-foot wide buffer zone that will not include
California blackberry or elderberry seedlings. This is intended to prevent the spread of
these shrubs onto the levee thereby reducing future maintenance costs. A native grass
understory will be planted between the planting rows over the entire 20 acres.

Table 7. Proposed Composition of Riparian Scrub Shrub (Eiderberry) at the
Feather River Setback Levee and Habitat Enhancement Project, Sutter County,

California.
Estimated Acres: 20.0'
Common name Scientific name Species Density Total
comp. (%) (plant/acre) Number

Arroyo willow Salix lasiolepis Benth. 54 10.9 217
Buttonbush Cephalanthus occidentalis 55 111 222
California blackberry Rubus ursinus Chain. &

Schidl. 7.8 15.8 316
Coyote brush Baccharis pilularis DC. 13.0 26.2 524
Elderberry Sambucus mexicana 36.5 73.8 1,475
Mule fat Baccharis salicifolia 8.9 179 358
Sandbar (narrow-leaf) willow  Salix exigua Nutt. 34 6.9 137
Wild rose Rosa californica Cham. &

Schidl. 19.6 39.6 791
TOTAL 100.0 202.2 4,040

The total number of plantings is designed to meet the required 3,612 elderberry and associated species mitigation plantings, plus
additional plantings to ensure adequate survival rates.
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2. Great Valley Mixed Riparian Forest

The Great Valley Mixed Riparian Forest (MRF) (Table 8) will be planted primarily in the
proposed borrow area within the setback project and will complement the existing mixed
riparian forest dominated by cottonwoods in the levee toe ditch. This community will be
comprised of a mixture of fast-growing species (cottonwood and willows) and slow-
growing species (sycamore and oak), which provide short-term and long-term wildlife
habitat. The MRF community will be planted with an open design to enhance the edge
effect for wildlife. It will be planted in hedgerows, which consist of five planting rows
twenty feet apart with breaks of one hundred feet between each hedgerow. The open
spaces and all row centers will be planted with native grasses.

Table 8. Proposed Composition of Great Valley Mixed Riparian Forest at the
Feather River Setback Levee and Habitat Enhancement Project, Sutter County,

California.
Estimated Acres: 15.5
Common name Scientific name Species Density Estimated
comp. (%) (plant/acre) Number
Arroyo willow Salix lasiolepis Benth. 6.0 6.6 102
Box elder Acer negundo L. 4.0 4.4 68
Buttonbush Cephalanthus occidentalis 4.0 4.4 68
California blackberry ng/s/ﬁ ursinus Chain. & 24.0 26.4 409
Coyote bush Baccharis pilularis DC. 2.0 22 34
Elderberry Sambucus mexicana 4.0 4.4 68
Fremont cottonwood Populus fremontii 4.0 4.4 68
S.Watson ssp. fremontii ) ’
Gooding's black willow Salix goodingii C.R. Ball 2.0 2.2 34
Mule fat Baccharis salicifolia 4.0 4.4 68
Oregon ash Fraxinus latifolia Benth 6.0 6.6 102
Sandbar (narrow-leaf) willow  Salix exigua Nutt. 20 22 34
Valley oak Quercus lobata Nee 10.0 11.0 171
Western sycamore Platanus racemosa Nutt. 10.0 11.0 171
Wild rose Rosa californica Cham. &
Schidl. 18.0 19.8 307
TOTAL 100.0 110.0 1,705

3. Riparian Scrub Shrub (Blackberry)

The Riparian Scrub Shrub (Blackberry) association, dominated by densely planted
California blackberry and California rose (Table 9), will serve as a transition from native
grasses to mixed riparian forest. The shrubs that comprise this plant association
provide year round shrubby cover, produce high quantities of fruit and seeds, and
attract insects. Moreover, this plant community will serve to protect the project area
from erosive overbank flow; especially aiding in protecting cultural resources from
disturbance. The open spaces and all row centers will be planted with native grasses.

A separate design within this community is planned for a cultural resources area located
in the project area. California rose and California blackberry will be planted at a very
high density (Table 10). Shrubs planted at this density should close in on themselves
within a year and protect the area from disturbance.
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Table 9. Proposed Composition of Riparian Scrub Shrub (Blackberry) at the
Feather River Setback Levee and Habitat Enhancement Project, Sutter County,

California
Estimated Acres: 15.9

Species . i
Common name Scientific name Cza;:)p. (pﬁ::lrt‘lsalge) E;::mzteerd

Arroyo willow Salix lasiolepis Benth. 14.0 33.9 539
Buttonbush Cephalanthus occidentalis 12.0 29.0 462
California blackberry Rubus ursinus Chain. &

Schidl. 24.0 58.1 923
Coyote bush Baccharis pilularis DC. 4.0 9.7 154
Elderberry Sambucus mexicana 14.0 33.9 539
Mule fat Baccharis salicifolia 4.0 9.7 154
Sandbar (narrow-leaf) willow  Salix exigua Nutt. 4.0 9.7 154
Wild rose Rosa californica Cham. &

Schidl. 24.0 58.1 923

TOTAL 100.0 242.0 3,847

Table 10. Proposed Composition of Riparian Scrub Shrub (Blackberry) (Closed) at
the Feather River Setback Levee and Habitat Enhancement Project, Sutter

County, California
Estimated Acres: 2.0

Species . .
Common name Scientific name Cz;:l)p. (pll::);\enrtlls;ge) E;::ﬁzteerd
California blackberry Rubus ursinus Chain. &
Schidl. 50.0 871.2 1,742
Wild rose Rosa californica Cham. &
Schidl. 50.0 871.2 1,742
TOTAL 100.0 1,7424 3,484

4. Native Grasses

The planting of native grass minimizes the invasion of non-native species, enhances
wildlife habitat, limits erosion, and provides less hazardous fire conditions. Soil
conditions indicate that native grasses will do well on the project site. A native grassland
will be planted in the area just north of the existing levee (Figure 5). Along with the
benefits listed above, the grassland will also provide foraging habitat for Swainson’s
hawk. Grasses will also be planted as understory between the planting rows and
hedgerows in all of the plant communities. The mosaic of grasses and woody species
will provide nesting and cover areas as well as foraging areas for wildlife, maximizing
the edge effect. Grasses will be planted over a total of approximately 42 acres which
amounts to approximately 84% of the total project area.

Seed will be purchased from stock collected from the same ecoregion as the restoration
project. The seeding rate will be approximately 13 pounds pure live seed (lbs pls) per
acre, and seed will be planted with a no-till drill (Table 11). Native grass seeding will be
applied in November or December after the first rains.
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Table 11. Proposed Composition of Native Grass Mix at the Feather River

Setback Levee and Habitat Enhancement Project, Sutter County, California.
Estimated Acres: 47.3

Common Name Scientific Name Rate Estimated Amount’
(Ibs pls/acre) (lbs)
Blue wildrye Elymus glaucus 3 126
Creeping wildrye Leymus triticoides 4 168
Meadow barley Hordeum branchyantherum 2 84
Purple needlegrass Nasella pulchra 4 168
Total 13 546

Total pounds to purchase will be dependent upon purity of seed and percent germination. Consult with nursery for amount to order.

F. O’Connor Lakes Unit Borrow Areas

After borrow areas are filled with material from the decommissioned levee and graded
to pre-project elevations (approximately 41-45 ft), the three borrow areas at the
O’Connor Lakes Unit will be revegetated with a similar design specified in the O’Connor
Lakes Restoration Plan (River Partners 2006). The planting palette includes native
grasses and an herbaceous understory.

1. Native Grasses

Disturbed areas in Borrow Area 2 will be revegetated with creeping wildrye (Leymus
triticoides) plugs. This area carries the greatest quantity of overbank flows within the
O’Connor Lakes Unit. Creeping wildrye is rhizomatous and well-suited to sandy soils.
This area will be planted at a density of 2,720 plugs/acre (Table 12). To increase
species and structural diversity, deer grass (Muhlenbergia rigens) plugs will be planted
at a density of 2,500 plugs/acre. The total amount of creeping wildrye and deer grass
plugs will depend on the amount of area disturbed.

Table 12. Proposed Composition of Native Grasses for Borrow Areas, Feather
River Setback Levee and Habitat Enhancement Project at Star Bend, Sutter
County, California.

Location Density
Common name Scientific name plugs/acre
Creeping wildrye Leymus triticoides Borrow Area 2 2,720
Deer grass Muhlenbergia rigens Borrow Area 2 2,500

2. Herbaceous Understory

Borrow Area 1, where vegetation is annually cleared by DWR for flow conveyance, and
Borrow Area 3, where material was previously removed, will be revegetated with
mugwort at a rate of 2 Ibs pls/acre. The total amount of mugwort seed needed will
depend on the amount of area disturbed.

G. Implementation of Phase |

The 20-acre Phase | planting consists entirely of elderberry mitigation plantings,
including transplants, and the RSE community. This community includes a buffer zone
planting that excludes California blackberry and elderberry. It will be planted in a strip
100 feet wide running the length of the setback levee. These communities provide the
native associate plants required with the on-site mitigation for impacted elderberry
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shrubs. The borrow areas on the O’Connor Lakes Unit will be revegetated with native
grasses and other herbaceous species.

1. Pre-Construction Activities

a) Orchard Removal

The existing plum orchard will be removed prior to onset of levee degradation and
construction activities. The ecological benefits provided by the current plum orchards
are expected to be surpassed by the rapid wildlife responses observed after the first
year of restoration.

b) Elderberry Transplanting

Prior to the initiation of any levee setback construction activities, all blue elderberry
plants with one or more stems measuring 2 1.0 inch in diameter at ground level that can
not be avoided will be transplanted to a predetermined site that is acceptable to
USFWS. LD1 proposes to transplant all unavoidable shrubs to an on-site location, as
depicted in Figure 2. Blue elderberry transplants will be planted in rows oriented parallel
to the setback levee; rows will be spaced 20 feet apart with 11 feet spacing within each
planting row. These transplanted individuals, as well as all other blue elderberry plants
within 100 feet of Project activities, will be protected as described in the Conservation
Guidelines (USFWS 1999). At USFWS discretion, a plant that is unlikely to survive
transplantation because of poor condition or location, or a plant that will be extremely
difficult to move because of access problems, may be exempted from transplantation. In
cases where transplantation is not possible, mitigation ratios may be increased.

If possible, plants will be transplanted during their dormant season (approximately
November through the first two weeks in February, after they have lost their leaves).
This will reduce shock to the plant and increase transplantation success. If
transplantation occurs during the growing season, increased mitigation ratios may
apply. A qualified biologist (monitor) will be on site during transplantation to ensure that
no unauthorized take of valley elderberry longhorn beetle occurs. If unauthorized take
occurs, the monitor will have the authority to stop work until corrective measures have
been completed. The monitor will immediately report any unauthorized take of the
beetle or its habitat to USFWS and CDFG.

Transplanting Procedure
e The plant will be cut back 3 to 6 feet from the ground or to 50% of its height
(whichever is taller) by removing branches and stems above this height. The
trunk and all stems with diameters measuring 1 inch or greater at ground level
will be replanted. Any leaves remaining on the plant should be removed. A hole
will be excavated of adequate size to receive the transplant.
¢ The plant will be excavated using backhoe, excavator, front end loader, or other
suitable equipment, taking as much of the root ball as possible, and replanting
immediately at the designated area. If the plant is to be transplanted off site, the
root ball will be secured with wire and wrapped with burlap. Care will be taken to
ensure that the root ball remains moist. The root ball will be planted so that its top
is level with the existing ground. The soil will be compacted sufficiently so that
settlement does no occur.
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e Abasin will be constructed around the transplant and irrigated after planting.

o The planting area will be at least 1,800 ft* for each elderberry transplant. As
many as five additional blue elderberry plantings (cuttings or seedlings) and up to
five associated native species plantings will also be planted within the 1,800 ft?
area with the transplant. Up to twenty stems greater than one inch are permitted
per basin, forming a cluster design. These clusters will require large basins and
will be oriented in the rows mentioned above. Water basins will have a
continuous berm measuring approximately 8 inches wide at the base and 6
inches high.

» Soil should be saturated with water. Fertilizers and other potentially deleterious
substances will not be used on or around the plants.

e Monitoring of the plants will occur to ascertain whether additional watering is
necessary.

2. Post-Construction Site Preparation

Elderberry transplanting will occur prior to the setback levee construction. The
remaining associate plantings of Phase | will not be installed until setback levee
construction is complete. The transplanted elderberries will be fenced with construction
fencing. Once the setback levee construction is completed, the entire project area will
be disked and floated to smooth the surface for irrigation and tractor operations
(mowing and spraying). Existing native plants will be protected with fencing to minimize
potential damage from machine operation. Prior to these activities, operations will be
initiated to begin eradication of non-native species.

3. Row Orientation and Plant Spacing

The Feather River channel flows north to south along the northern edge of the project,
but then makes a 90-degree turn and flows east to west. All woody trees and shrubs
will be planted in rows that will be oriented approximately parallel to flood flows and
parallel to the newly constructed setback levee.

Details of plant orientation and spacing are as follows:

* Most of the planting areas will be 20 feet apart; with in-row plant spacing at 11
feet. Rows will be curved and generally follow a northwest-southeast orientation,
paralleling the new setback levee.

e The density of the site will be 198 plants per acre. In addition, to allow flood
conveyance, a high proportion of the plant communities will be comprised of
flexible species such as California blackberry and California wild rose.

4. Plant Material Collection and Propagation

To preserve any ecotype differences, plant material will be collected from vegetation as
near as possible to the project site. Table 13 summarizes the types of plant propagation
material to be used for woody species. Field cuttings of cottonwood and willows will be
collected in January or February when the trees are dormant. A lead time of 12 to 18
months is required from time of seed collection to transplant maturity for plants grown in
containers at a nursery. Seeds for the herbaceous understory will be bought at local
nurseries or collected from sources near the project site.
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Table 13. Standard planting materials and times for woody species

Species Nursery Grown Direct Planting . Standard Planting Time
Seeds Cuttings Seeds Cuttings (primary method)
vvvvv Arroyo willow 2 2 1 Feb-Mar
_Black willow 2 2 1 Feb-Mar
Box elder 1 Oct-Apr
Buttonbush 1 2 Oct-Apr
_California blackberry 1 2 2 Oct-Apr
Coyote bush 1 1 2 Oct-Apr
Dutchman’s pipevine 1 2 Oct-Apr
_Elderberry 1 Oct-Apr
_Fremont cottonwood 2 2 1 Feb-Mar
Oregonash 1 Oct-Apr
_Red willow 2 2 1 Feb-Mar
~Sandbar willow 2 2 1 Feb-Mar
Western sycamore 2 1 Oct-Apr
~Wild rose 1 2 2 Oct-Apr
~Valley oak 2 Nov-Dec
White alder 1 2 Oct-Apr

1 — primary method, 2 — secondary method.

5. Plant Installation

A computer database system provides the link between the design and field
implementation. Each planting location receives a computer-generated vinyl label that
lists its row and plant number, location, and species name and number code. This
system connects the vegetation series to specific field conditions (e.g., flood-tolerant
species in wet areas) or management objectives (e.g., dense vegetation to serve as a
wildlife screen). The labels are installed on stakes in the field prior to planting, which
communicates the plan to the planting crew. All plants are number coded and workers

can match plants with the proper label.

Any deviations will be recorded and updated in the database. Plant deviations from the
original design (e.g., planting an elderberry shrub at a valley oak location) can be

recorded during the first census.

Planting efforts will focus on the woody plants in the first year with the native
herbaceous understory planted in year 2. Table 14 provides a timeline for

implementation of native woody and herbaceous species planting for Phase I.
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Table 14. Calendar of planting implementation for Phase | of the Feather River
Setback Levee and Habitat Enhancement Project at Star Bend, Sutter County,
California.

Date ___Trigger Action
Spring Weed germination, soil Maintain complete weed control and prepare a seed bed
Year 1 moisture for field activities.  through mowing, spraying, and disking when weeds are
young.

Fall Year 1 Planting of woody species.
Fall Year 2 After about an inch of rain, Spray weeds (Roundup) to give the natives a good start.

(typically when the winter weeds Broadcast native understory seeds. Due to size of the
November) “flush” (germinate). seeds, mix with an inert carrier (i.e. rice hulls) to
distribute the seeds across the field.
Early Spring  Assessment of weed Control annual weeds with Roundup if weather
Year 3 pressure in previous year, conditions allow.
appearance of annual
weeds.

Spring Year ~ Weeds taller than 8”, orif ~ The objective is to increase germination and vegetative

3 to end of weeds threaten to shade growth (and not necessarily seed production) of the

project natives. native understory. Well-timed mowing will reduce the
competition with non-native weeds.

a) Woody species
Plant protectors (one-quart milk cartons) should be installed with about 2 inches of
wood shavings applied as mulch to hold soil moisture and minimize weed growth.
These help protect the plant from desiccation, herbivory, and drift from herbicide
applications.

Once site preparation is complete and the irrigation systems are in place, plant
installation can begin. The planting of woody species begins with the staking and
labeling of each plant location. The location of woody species is expressed by the
planting tiles (Appendix V).

Approximately 4,000 woody plants will be planted within the Phase Il project area (Table
7). Additional details for the planting of woody species include the following:

e Initial planting: Initial planting will occur in the fall (oaks and nursery stock) and
will continue through winter and spring (direct cuttings). By spring, the initial
planting should be complete.

¢ Replanting: A replant of any missing or dead plants will occur after survivorship
is calculated from the census completed in year 1. The plant design approach
(over-planting) will minimize future replanting efforts in years 2 and 3.

Acorns will be planted directly into the field during the fall. Cottonwood and willow
cuttings will be planted in February and March. Nursery material will be planted in the
spring or fall when weather conditions are cool and moist.
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H. Implementation of Phase Il

Phase Il, an additional 32.1 acres, will be implemented for further restoration and
expansion of riparian habitat that may be applied as mitigation for the future regional
levee improvement projects and/or the Sutter County Habitat Conservation Plan.

1. Site Preparation

The project area will be disked and floated to smooth the surface for irrigation and
tractor operations (mowing and spraying). Existing native plants will be protected with
fencing to minimize potential damage from machine operation. Prior to these activities,
operations will be initiated to begin eradication of non-native species.

2. Row Orientation and Plant Spacing

The Feather River channel flows north to south along the northern edge of the project,
but then makes a 90-degree turn and flows east to west. All woody trees and shrubs
will be planted in rows that will be oriented approximately parallel to flood flows and
parallel to the newly constructed setback levee. .

Details of plant orientation and spacing are as follows:

e The planting rows will be 20 feet apart; with in-row plant spacing at 11 feet, with
the exception of the Riparian Scrub Shrub (Blackberry) association, where in-row
plant spacing will be 5 feet. Rows will be curved and generally follow a
northwest-southeast orientation, paralleling the new setback levee.

A significant portion of the site will be planted in hedgerows which will consist of
five rows spaced 20 feet apart. There will be a 100 foot break between each
hedgerow.

o Plant densities will vary across the project area to accommodate physical and
biological parameters. The density of the site will range from 110 plants per acre
in the MRF Open community to 1,742 plants per acre in the high-density planting
in the cultural resource area, with an overall density of 267 plants per acre. In
addition, to allow flood conveyance, a high proportion of the plant communities
will be comprised of flexible species such as California blackberry and California
wild rose.

3. Plant Installation

A computer database system provides the link between the design and field
implementation. Each planting location receives a computer-generated vinyl label that
lists its row and plant number, location, and species name and number code. This
system connects the vegetation series to specific field conditions (e.g., flood-tolerant
species in wet areas) or management objectives (e.g., dense vegetation to serve as a
wildlife screen). The labels are installed on stakes in the field prior to planting, which
communicates the plan to the planting crew. All plants are number coded and workers
can match plants with the proper label.

Any deviations will be recorded and updated in the database. Plant deviations from the
original design (e.g., planting an elderberry shrub at a valley oak location) can be
recorded during the first census.

Habitat Enhancement Plan March 6, 2009
Feather River Setback Levee and Habitat Enhancement Project at Star Bend Page 30
River Partners and Stillwater Sciences



Planting efforts will focus on the woody plants in the first year with the native
herbaceous understory and native grasses planted in year 2. Table 16 provides a
timeline for implementation of native woody and herbaceous species planting for Phase

Table 16. Calendar of planting implementation for Phase Il of the Feather River
Setback Levee and Habitat Enhancement Project at Star Bend, Sutter County,

California.
Date Trigger Action

Spring Weed germination, soil Maintain complete weed control and prepare a seed

Year 1 moisture for field activities. bed through mowing, spraying, and disking when
weeds are young.

Fall Year 1 Planting of woody species.

Fall Year2  After about an inch of rain, Spray weeds (Roundup) to give the natives a good

(typically when the winter weeds start. Directly seed native grass using a no till drill.

November)  “flush’ (germinate). Mix the seed prior to planting (no observed
difference between mixed and separate seeding).
Apply 30 pounds/acre of 16-20-0 fertilizer (no
observed difference, but fertilizer may benefit new
seedlings under extremely cold weather).
Broadcast native understory seeds. Due to size of
the seeds, mix with an inert carrier (i.e. rice hulls) to
distribute the seeds across the field.

Early Spring ~ Assessment of weeds in Control broadleaf plants (2,4-D) in native grass area

Year 3 Previous year, appearance if woody plants are dormant and weather conditions

of broadleaf plants. comply.

Control annual weeds with Roundup in areas
broadcasted with native understory.

Spring Year ~ Weeds taller than 8”, or if The objective is to increase germination and

3toendof  weeds threaten to shade vegetative growth (and not necessarily seed

project natives. production) of native grasses and native understory.

Well-timed mowing will reduce the competition with
non-native weeds, and may encourage vegetative
growth (such as tillering) of the native grass.

a) Woody species

Plant protectors (one-quart milk cartons) should be installed with about 2 inches of
wood shavings applied as mulch to hold soil moisture and minimize weed growth.
These help protect the plant from desiccation, herbivory, and drift from herbicide

applications.

Once site preparation is complete and the irrigation systems are in place, plant
installation can begin. The planting of woody species begins with the staking and
labeling of each plant location. The location of woody species is expressed by the
planting tiles (Appendix V).

Approximately 9,300 woody plants will be planted within the Phase Il project area
(Tables 8-10). Additional details for the planting of woody species include the following:
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« Initial planting: Initial planting will occur in the fall (oaks and nursery stock) and
will continue through winter and spring (direct cuttings). By spring, the initial
planting should be complete.

» Replanting: A replant of any missing or dead plants will occur after survivorship
is calculated from the census completed in year 1. The plant design approach
(over-planting) will minimize future replanting efforts in years 2 and 3.

Acorns will be planted directly into the field during the fall. Cottonwood and willow
cuttings will be planted in February and March. Nursery material will be planted in the
spring or fall when weather conditions are cool and moist.

4. Native Grasses

Seed will be purchased from stock collected from the same ecoregion as the restoration
project. The seeding rate (Table 11) will be approximately 13 pounds pure live seed (Ibs
pls) per acre, applied with 30 pounds/acre of 16-20-0 fertilizer, and planted with a no-till
drill. Native grass seeding will be applied in November or December before the first
rains.

In addition to native grass seeding, plugs of native grasses will be planted. Plugs are an
especially important method for cultivating plants that do not reproduce well by seed
(e.g. deer grass). Deer grass is a more drought-tolerant species that will be planted in
Borrow Area 2 to increase species richness. Table 17 shows the recommendations for
plug planting within the project.

Table 17. Summary of Native grass Plug-Planting for Borrow Areas of the Feather
River Setback Levee and Habitat Enhancement Project at Star Bend, Sutter
County, California.

Location Density Spacing
Common name Scientific name plugs/acre
Creeping wildrye Leymus triticoides Borrow Area 2 2,720 4ftx4ft
Deer grass Muhlenbergia rigens Borrow Area 2 2,500 Scattered clumps

IV. MAINTENANCE

This section provides field managers with technical details needed to implement the
plant design. The subsections describe field layout and an approximate sequence of
activities that will be carried out over the three-year term of the habitat enhancement
project. ,

A. Weed Control
Weed control is necessary for the successful establishment of native plants and
improvement of habitat. The weeds of greatest concern at the site are black mustard,
yellow starthistle and pepperweed.

During the growing season, weeds along the planting rows should primarily be
controlled by the timely spraying of Roundup® or a generic herbicide brand with
glyphosate as the active ingredient. Rows will also be mowed with side mower and
weed eater as needed. The aisles between the planted rows (centers) should be
mowed or disked to minimize weed growth and propagation. Spraying and/or mowing
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should be implemented every 3-6 weeks during the growing season for at least the first
two years.

In areas to be planted with herbaceous species, spraying and mowing for an entire
season before planting is recommended. Once the herbaceous species are planted,
weed control methods will be mowing, possibly applying 2,4-D to control broad leaf
pressure.

The restoration contractor will abide by county and state herbicide permitting and
reporting requirements. Roundup® (glyphosate) and 2,4-D (for broad-leaf control in
native grass planting) are likely to be the most commonly used herbicides on the
project. Rodeo® (for areas adjacent to water bodies), Telar® (for pepperweed control),
Poast® (for post-emergence control of annual grasses in herbaceous understory
planting) and Garlon™ (for woody species control) may also be used.

B. Irrigation

Because of the dry summers typical of the climate in the area, irrigation will be required
for plant establishment and survival. Irrigation should be applied with the goal that
plants will become self-sufficient by the end of the third growing season.

In the first growing season, the rapidly growing seedlings have roots only in the surface
(the top 1-2 feet) of the soil profile. The rooting zone must be kept moist through the
season to ensure optimum growth and survival. Because of the sandy soils at the site
and water table depths of over 20 feet, the soil moisture of the fields planted with woody
species will need to be closely monitored. The intervals between irrigations are
dependent upon soil texture, depth to water table, the weather conditions, and plant
water stress. Because a mixture of species with different water demands is proposed,
the plants must be carefully observed to maintain a balance of soil moisture that is
acceptable for xeric species like valley oak and elderberry as well as more mesic
species like cottonwood and willow.

Prior to project implementation, a more detailed irrigation design will be developed. All
irrigation water will be provided by an existing well located in the O’Connor Lakes Unit,
near the midpoint of the eastern edge of the project area. The mainline will run west
from the well.

Based on knowledge of the site and plant design, the following are expected to be the
requirements for the system:

e The plant spacing throughout most of the restoration and mitigation areas will be
20-foot-wide rows with a 11-foot distance down the planting rows, and rows
planted in an approximate east-west direction. Shrub clusters will be planted
with 20-foot-wide rows with a 5-foot distance down the rows. Levee remnants
will be planted with 10-foot-wide rows with a 5-foot distance down the rows.

o Planting rows will curve and run parallel to flood flows. The irrigation system will
utilize existing wells as water sources.
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e The drip-line emitters will be spaced, with three emitters per plant 12 inches
apart. The design flow will be 0.6 gallons per hour per emitter (1.8 gallons per
plant per hour),

Within selected areas, soil-moisture sensors will be placed 1) near the Bear and
Feather Rivers, 2) in the middle of the setback levee area, 3) in the middle of the
grassland, 4) in the middle of the removed orchard, and 5) on top of the levee remnants.
Sensors will be installed at depths of 12 and 36 inches.

In conjunction with these measurements, plant stress observations before and after
irrigation periods will be necessary to critically judge the timeliness and effectiveness of
irrigation. Measurements provide the most direct assessment of soil moisture. Table 18
provides the irrigation goals of the project.

Table 18. Irrigation goals for the Feather River Setback Levee and Habitat
Enhancement Project at Star Bend, Sutter County, California.

Year Goal Frequency

1 Keep the shallow roots (1-2 feet) of young Utilize soil moisture probes to monitor and
plants moist to ensure optimum growth and maintain moisture throughout the soil column.
survival.

2 Encourage deep rooting and enhance field Deliver less frequent but longer irrigations.
access to facilitate weed control.

3 Encourage deep rooting and enhance field Continue with long irrigations and extend the
access to facilitate weed control. period between irrigations.

The strategy for the second and third year is to train the roots to grow deep. Roots at
depth (5-15 feet) will need less water and may be able to tap into the water table on the
site and outcompete more shallow-rooted weeds. Less frequent, deep watering will
encourage roots to grow deeper, well below the roots of the weeds, allowing the tree
exclusive use of this deep moisture. As the tree’s roots grow deeper, the times between
irrigations become longer; this allows the soil surface layers to dry, thereby reducing
weed vigor.

We anticipate that the well-drained, sandy soils, and relatively deep groundwater
present on the site, will require frequent irrigations and careful observation of water
stress. These areas may dictate the frequency of watering on the site. Field managers
should use a combination of methods including evapotranspiration estimates, soil
probes, gypsum blocks, and plant water stress signs to assess soil moisture and alter
the irrigation regime.

C. Herbivore Control

A number of measures can help control or minimize the effects of herbivores on young
plants (Table 19). Cultural practices such as mowing or spraying can discourage most
of these herbivores. One of the advantages of active restoration is that more plants are
planted than the herbivores can eat. Some damage by herbivores is tolerable and
should not impact the success of the planting.
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D. Flood and Fire Contingencies
All stockpiled material, cleared trees and brush, and equipment should be removed from
the site during the flood season (November 1 to April 15). In the event of a flood, flood
debris will be cleared from the site following the flood season.

Throughout the implementation of the project, the restoration contractor should
periodically mow between rows and clusters, and along the perimeter of project areas,
to reduce potential fire hazards.

Table 19. Summary of Herbivore Control Methods at the Feather River Setback
Levee and Habitat Enhancement Project at Star Bend, Sutter County, California.

Comment on measure(s) or plant

Herbivore Type of Damage response

Beaver Cut down woody species to Dismantle dams or,.if damage becomes

build dams severe, herbivore removal
Woody species can stump sprout

Deer Browsing sapling Install heavy-gauge metal hoops and garlic
Use trees to rub velvet off capsules or other deterrent.
antlers Saplings can resprout

Ground Squirrels Dig up and shred plants and Flooding or disking can reduce

(Otospermophilus protectors. populations.

beecheyi)

Eat the bark of willow and
cottonwood saplings and limbs.

Pocket Gophers Eat root systems (probably Control of weed cover allows predators to
(Thomomys bottae) killing more saplings than any hunt gophers. However, gophers can
other vertebrate pest). persist in an open, weed-free field.

Frequent disking, weed mulch control, or
flooding reduces populations.

A variety of birds will prey on gophers if

given the opportunity. Raptor perches and

owl boxes may increase predation.
Rabbits and Hares Browse early spring growth. Most seedlings resprout.

Voles (Microtus) Eat bark and cambium at the Saplings resprout, unless vole population
base of sapling, usually girdling is high.
the entire stem.
Voles live only in dense herbaceous
Dig-up and eat recently planted (weed) cover and never stop moving when
acorns. in the open to avoid predators. Remove
dense weed cover through herbicides or
mowing.

V. MONITORING AND REPORTING

Mitigation and riparian vegetation enhancement activities at the Project site will be
monitored by LD1 and/or CDFG (or the restoration contractor) to determine if mitigation
requirements and habitat enhancement goals and performance standards are being
met. Annual monitoring of riparian vegetation establishment including natural native
plant recruitment, nonnative plant recruitment, and plant development, will provide
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guidance to LD1 and/or CDFG (or the restoration contractor) to determine if remedial
actions are needed. Annual monitoring reports will be submitted in the fall of each year.
If monitoring reveals that performance standards are not being met, remedial activities
may be implemented.

Monitoring of the Phase | elderberry transplants and mitigation plantings (20 acres) will
be conducted twice annually for ten consecutive years or for seven years over a fifteen
year period following project completion, per USFWS (1999) mitigation monitoring
requirements. Annual monitoring of the O’Connor Lakes component of Phase | as well
as Phase Il will be conducted for up to three years following planting. Details of both
the elderberry and general riparian vegetation monitoring are detailed in the following
sections.

A. Monitoring and Reporting of VELB Mitigation Area
A biologist will monitor elderberry transplants and associated native plants within the
VELB mitigation area. The population of VELB, the general condition of the mitigation
area, and the condition of the elderberry and associated native plantings in the
conservation area will be monitored over 10 consecutive years following the survey and
monitoring procedures listed in the Conservation Guidelines for the Valley Elderberry
Longhorn Beetle (USFWS 1999). The monitoring and reporting requirements are
summarized in Table 20 at the end of this section.

1. Annual Surveys

Each year during the 10-year monitoring period, a minimum of two site visits between
February 14 and June 30 will be made by a qualified biologist. According to the
guidelines, the surveys must include the following:

e A population census of the adult beetles, including the number of beetles
observed, their condition, behavior, and their precise locations. Visual counts
must be used; mark-recapture or other methods involving handling or
harassment must not be used.

e A census of beetle exit holes in elderberry stems, noting their precise
locations and estimated ages.

e An evaluation of the elderberry plants and associated native plants on the
site, and on the conservation area, if disjunct, including the number of plants,
their size and condition.

e An evaluation of the adequacy of the signs and weed control efforts in the
avoidance and conservation areas.

e A general assessment of the habitat, including any real or potential threats to
the beetle and its host plants, such as erosion, fire, excessive grazing, off-
road vehicle use, vandalism, excessive growth, etc.

A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of
the associated native plants must be maintained throughout the monitoring period.
Within 1 year of discovery that survival has dropped below 60 percent, failed plantings
will be replaced to bring survivorship above the success criteria.
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2. Reporting Requirements
Monitoring reports will be submitted annually by December 31 to USFWS and DFG.
Copies of the report should be sent to:
o Chief of Endangered Species, Sacramento Fish and Wildlife Office, 2800
Cottage Way, W-2605, Sacramento, CA 95825
e Supervisor, Environmental Services, Department of Fish and Game, 1416
Ninth Street, Sacramento, CA 95814
o Staff Zoologist, California Natural Diversity Data Base, Department of Fish
and Game, 1220 S Street, Sacramento, CA 95814.

Table 20. VELB Mitigation Monitoring and Reporting, Feather River Setback Levee
and Habitat Enhancement Project.

Approximate Date or

Frequency Details

Activity

® Evaluate the adequacy of the signs and weed control in the
Qualitative A I avoidance and mitigation areas.
" nnua
Monitoring y ® Assess the habitat, including any real or potential threats to the
beetle and its host plants, such as erosion, fire, excessive grazing,
off-road vehicle use, vandalism, excessive growth, etc.

® A population census of the adult beetles, including the number of
beetles observed, their condition, behavior, and their locations.
Annually, minimum two yisua! counts must be used; mark-recapture or other methods
Quantitative  surveys between involving handling or harassment must not be used.

Monitoring February 14 and June  ® A census of beetle exit holes in elderberry stems, noting their
30. locations and estimated ages.

® An evaluation of the elderberry plants and associated native plants
in the mitigation area, including the number of plants, their size and
condition.

Reporting ~ December 31 e  Submit monitoring reports annually to USFWS and DFG.

B. Monitoring and Reporting of Riparian Vegetation Areas

Given the presence of good soils and potential exposure to frequent flooding, the
project area should sustain rapid growth of restored riparian species throughout the life
of the project implementation (approximately 3 years). An “over-planting” approach is
used to rapidly establish native riparian species. Over-planting the project site will
eliminate the need for any additional replanting efforts. The ultimate ecological objective
for over-planting is that in time the area will thin out and create a complex of open
canopy, dense forest, and dead snags, all of which provide benefits to wildlife.

It is anticipated that at the end of the 3-year establishment period, 70% survivorship of
woody species will be attained. Over time, mortality based on differences of soil textures
and water table depths will create areas of complex, open canopy, dense forest, and
dead snags, all of which create habitat for wildlife.

1. Annual Surveys

At the end of the first growing season, the restoration contractor will conduct a complete
census of all woody species planted. The data are best analyzed using a database to
calculate survivorship, and to determine any changes to or omissions from the original
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planting design. During years two and three, woody species plantings will be sampled to
determine survivorship, growth, and coverage. Sampling of native grass and
herbaceous understory plantings will also be conducted.

a) Census

At the end of the first growing season, a census noting survivorship for each location
(alive, dead, or missing/not planted) will be conducted. The census allows for pattern
analysis to examine the effects of soil, hydrology, or other factors affecting survivorship.
During implementation, changes in the planting design are possible (or even desirable)
and should be noted. Deviations in planting can also be recorded during the census.
Results of the census will be used to determine progress towards performance criteria
and replanting, if necessary.

b) Permanent Plot Sampling

After the initial census, subsequent monitoring (years 2 and 3) utilizes permanent plots
to collect data on overall survivorship, height, and cover. The sampling procedure is
modified for a restoration setting from protocol developed by Dr. Dave Wood (CSU,
Chico) to establish permanent plots in riparian forests (personal communication). Some
of the methods have been adapted from Elzinga et al. 1998. Comparison of survivorship
between the sampling procedure and census indicates that sampling estimates are
within 2% and provide additional information on cover and recruitment (results based on
data from field 4 of the Ord Bend Unit, Sacramento River National Wildlife Refuge
(River Partners 2003)). The sampling procedure may also be used to compare pre- and
post-restoration vegetation, if the permanent plots are installed beforehand.

(1) Plot location and size
All samples are based on 20 m x 50 m (1,000 m?) plots (quadrats) placed with the long
axis oriented in a north-south direction. Permanent plot locations will be selected by
stratifying the field and using the grid cell method (overlaying each field with a 20 m x 50
m grid) to select sampled plots. Plots that extend past the plantable area are generally
rejected. In addition, we exclude locations that are not characteristic of that particular
area. In general, a plot should be established every 5-20 acres. The plots serve as
areas to collect information on woody, shrub, and herbaceous species (if desired).

Once each specific plot location is randomly selected, its field location will be
permanently recorded at the upstream, inland corner of the plot. The position will be
recorded with a GPS unit, and, in subsequent monitoring years, will be reestablished in
the same position.

(2) Measurements
At each plot, cover and height measurements of all shrubs and trees inside the 20 m x
50 m plot will be recorded. To assess the survivorship of planted species, we will note
their status: alive, dead, or missing (not planted). Because restoration activities often
create conditions that favor the survivorship and natural recruitment of native plants,
newly recruited native riparian woody species will also be recorded. The estimate of
aerial cover of both trees and shrubs will be based on the longest diameter through the
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horizontal plane of the plant’s drip line, a thin line at which a drop of water would fall
from the outward most oriented leaf.

c) Photo Points

In addition to quantitative surveys, the restoration contractor will take pre- and post-
planting photographs to provide qualitative information on vegetation changes at the
restoration site. The photographs will be taken annually at established photo points late
in the growing season.

d) Herbaceous Species Monitoring

(1) Visual Plots
Native grass (monitored in May) and native forb (monitored in August) cover will be
measured from visual estimates of 0.5m square plots randomly selected along a
permanent transect. Ocular estimates of cover by native herbaceous understory
species, general weeds, weeds of concern, and bare ground/litter will be recorded.

e) Annual Report

Annual reports will document the monitoring data, review site activities and recommend
future management actions. Reports will also document observations related to natural
processes related to flooding (erosion, sedimentation, and debris deposition).
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Appendix |
Excerpts from the Sutter County Soil Survey

LOCATION CONEJO cA
Established Series

Rev. SBJ/DJL/DJE/SBS/DWB
03/2006

CONEJO SERIES

The Conejo series consists of very deep, well drained soils that formed in alluvium from
basic igneous or sedimentary rocks. Conejo soils are on alluvial fans and stream
terraces. Slopes range from 0 to 9 percent. The mean annual precipitation is about 20
inches, (508 mm) and the mean annual air temperature is about 62 degrees F, (17
degrees C).

TAXONOMIC CLASS: Fine-loamy, mixed, superactive, thermic Pachic Haploxerolls

TYPICAL PEDON: Conejo clay loam under a cover of milo at an elevation of 135 feet, (41 m).
Re-described on 7/20/1993. (Colors are for dry soil unless otherwise noted).

Ap--0 to 5 inches, (0 to 13 cm); dark gray (10YR 4/1) clay loam, very dark gray (10YR 3/1)
moist; 31 percent clay, moderate medium and coarse subangular blocky and strong medium
granular structure; very hard, friable, moderately sticky and moderately plastic; many fine and
medium irregular pores; slightly alkaline, pH 7.5 by Hellige-Truog; abrupt wavy boundary. (3 to
8 inches, (8 to 20 cm) thick)

A1--5 to 19 inches, (13 to 48 cm); very dark grayish brown (10YR 3/2) clay loam, very dark
brown (10YR 2/2) moist; 31 percent clay, moderate coarse subangular blocky structure; very
hard, friable, moderately sticky and moderately plastic; common very fine roots; many very fine
and fine tubular and many fine irregular pores; slightly alkaline, pH 7.5 by Hellige-Truog; clear
wavy boundary. (10 to 17 inches, (25 to 43 cm) thick)

A2--19 to 30 inches, (48 to 76 cm); very dark grayish brown (10YR 3/2) clay loam, very dark
grayish brown (10YR 3/2) moist; 31 percent clay, moderate medium subangular blocky
structure; very hard, friable, moderately sticky and moderately plastic; common very fine roots;
many very fine and few fine tubular pores; few pressure faces; common fine iron-manganese
nodules about 1 mm diameter; 1 percent gravel; slightly alkaline, pH 7.5 by Hellige-Truog;
gradual wavy boundary. (10 to 15 inches, (25 to 38 cm) thick)

Bw1--30 to 48 inches, (76 to 122 cm); dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; 29 percent clay; moderate coarse subangular blocky structure;
very hard, friable, moderately sticky and moderately plastic; common very fine roots; many very
fine and fine tubular and many fine irregular pores; many pressure faces; few fine iron-
manganese nodules about 1 mm diameter; 2 percent gravel; slightly alkaline, pH 7.5 by Hellige-
Truog; clear wavy boundary. (13 to 20 inches, (33 to 51 cm) thick)

Habitat Enhancement Plan March 6, 2009
Feather River Setback Levee and Enhancement Project at Star Bend
River Partners an Stillwater Sciences



Bw2--48 to 70 inches, (122 to 178 cm); brown (10YR 5/3) loam, dark yellowish brown (10YR
4/4) moist; 19 percent clay, weak fine and medium subangular blocky structure; slightly hard,
weakly brittle but friable, nonsticky and slightly plastic; common very fine roots; many very fine
and few fine and medium tubular pores; slightly effervescent in seams; common medium
oxidized iron masses; 1 percent gravel; moderately alkaline, pH 8.0 by Hellige-Truog.

TYPE LOCATION: Butte County, California; about 6 miles south of Chico on west side of
Aquas Frias Road; 800 feet south of northeast corner of Section 33, Township 21 N., Range 1 E.,
39 degrees, 38 minutes, 10 seconds North latitude; 121 degrees, 51 minutes, 40 seconds West
longitude, NAD27 - U.S.G.S. Quad: Chico, California.

RANGE IN CHARACTERISTICS: Depth is greater than 80 inches, (203 cm). The mean
annual soil temperature is 59 to 66 degrees F, (15 to 19 degrees C). The soil moisture control
section is dry in all parts from about May through October (about 140 to 160 days). The particle-
size control section has about 20 to 35 percent clay and some gravel is present.

Some pedons have fine sandy loam or loam overwash less than 20 inches (51cm) thick. These
pedons have clay loam or loam Ab and upper Bw horizons, have 0 to 5 percent gravel and
average 18 to 35 percent clay in the particle-size control section. The extent of this overwash
phase is 600 to 700 acres and is the result of hydraulic mine deposits splaying out of the early
levees on Butte Creek, north of Durham.

The Ap and A horizons have dry colors of 10YR 3/2, 4/1, 4/2, 4/3, 4/4, 5/2 or 5/3. Moist color is
10YR 3/1,3/2,2/2,3/3, 4/2 or 7.5YR 3/2. In some pedons, it has weak to strong granular
structure; in others, all or part has moderate to strong subangular blocky structure. Texture is
clay loam. Clay content ranges from 27 to 35 percent. Organic matter ranges from 1.5 to 6
percent. Rock fragments range from 0 to 2 percent gravel. Reaction ranges from slightly acid to
slightly alkaline.

The upper Bw horizon has dry colors of 10YR 4/2, 4/3, 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, 6/4, 7/3,
7.5YR 4/2, 4/4, 5/4 or 6/4. Moist color is 10YR 2/2, 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 5/2, 7.5YR 3/2,
3/4, 4/2 or 4/4. Texture is loam or clay loam. Clay content ranges from 27 to 35 percent. Rock
fragments range from 0 to 2 percent gravel. Reaction ranges from slightly acid to slightly
alkaline.

The lower Bw horizon has dry colors of 10YR 3/4, 4/2, 4/3, 4/4, 5/3, 5/4, 6/2, 6/3, 6/4, 7.5YR
4/2, 4/4, 5/2 or 5/4. Moist color is 10YR 4/2, 4/3, 4/4, 5/3 or 5/4. Texture is sandy loam, fine
sandy loam, loam or clay loam. Clay content ranges from 15 to 35 percent. Rock fragments
range from 0 to 2 percent gravel. Reaction ranges from neutral to moderately alkaline, but some
pedons are slightly acid. Segregated or secondary lime is in some pedons at depths greater than
48 inches, (76 cm). Some pedons have redoximorphic features within 40 inches, (102 cm) of the
surface, a few pedons have redoximorphic features within 30 inches, (76 cm) of the surface.
Some pedons have siltstone at depths of 40 to 60 inches, (102 to 152 cm).

COMPETING SERIES: These are the Agueda, Almendra, Anaheim, Carranza, Gazos,
Reward, Salinas and Westfan series. Agueda soils are calcareous throughout. Almendra soils
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have 18 to 27 percent clay in the particle-size control section. Anaheim soils are moderately deep
to a paralithic contact. Gazos soils have a lithic contact within 40 inches, (102 cm) of the surface.
Carranza soils have extremely gravelly sandy clay loam C horizons within a depth of 40 inches,
(102 cm). Reward soils are effervescent and have a lithic contact at 40 to 60 inches, (102 to 152
cm). Salinas soils have secondary carbonate accumulations in the C horizons. Westfan soils have
Btk and Ck horizons that are strongly effervescent and have disseminated carbonates or
concretions, have solum thickness of 25 to 60 inches, (64 to 152 cm), and have a water table
between 36 to 60 inches, (91 to 152 cm) from November through April.

GEOGRAPHIC SETTING: Conejo soils are on alluvial fans and stream terraces at elevations
of 30 to 2,000 feet, (9 to 610 m). Slopes range from 0 to 9 percent. The soil formed in alluvium
from basic igneous and sedimentary rocks. The climate has hot dry summers and cool moist
winters. Mean annual precipitation is 14 to 26 inches, (356 to 660 mm). Mean annual
temperature is about 59 to 64 degrees F, (15 to 18 degrees C), average January temperature
varies from 45 to 50 degrees F, (7 to 10 degrees C), and average July temperature varies from 70
to 80 degrees F, (21 to 26 degrees C). Frost free period is about 260 to 330 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Cibo, Clear Lake and Trimmer
soils. Cibo and Trimmer soils occur on upland areas and have lithic and paralithic contacts
respectively. Clear Lake soils are of clay texture and occupy basins.

DRAINAGE AND PERMEABILITY: Well drained; slow to medium runoff, moderately slow
saturated hydraulic conductivity in the A and upper Bw horizons and moderately slow to
moderately rapid in the lower Bw horizon. Some areas are subject to occasional flooding.

USE AND VEGETATION: Used for irrigated row crops, orchard, hay and pasture and grain.
Vegetation is annual grasses and forbs with few scattered oaks.

DISTRIBUTION AND EXTENT: Valley areas in northern and central California and the
Coast Range of California. The soils are of small extent

MLRA OFFICE RESPONSIBLE: Davis, California
SERIES ESTABLISHED: Siskiyou County (Shasta Valley Area, California 1919).

REMARKS: The Conejo series was established in Siskiyou County in 1919. The type location
was moved to Butte County some time prior to 1989. It is mapped in multiple MLRA's in Butte,
Contra Costa, Los Angeles, San Benito, Santa Cruz, Solano, Sutter and Yuba Counties.

The official description from Butte County was written prior to modern soil survey mapping and
does not adequately represent conditions in Butte County. The type location was revisited on
7/93 and the description revised. The range of characteristics has been left as is. The use of
Conejo in other areas should be reviewed during MLRA updates. In Butte County, to reflect
actual conditions, the range of characteristics in the taxonomic unit description is narrowed
down. (Average clay in the particle-size control section is 27 to 35 percent).
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Additional Data: Clay determined by particle-size analysis at local survey office.

National Cooperative Soil Survey
U.S.A.

LOCATION HOLILLIPAH CA
Established Series
Rev:DJL/WBS/TDC/DJE

8/98

HOLILLIPAH SERIES

The Holillipah series consists of stratified very deep, somewhat excessively drained
soils that formed in alluvium from mixed sources. Holillipah soils are on flood plains and
alluvial fans and have slopes of O to 2 percent. The mean annual precipitation is 18
inches and the mean annual temperature is 62 degrees F.

TAXONOMIC CLASS: Sandy, mixed, thermic Typic Xerofluvents

TYPICAL PEDON: Holillipah loamy sand - on a level flood plain of about 2 percent slope
under annual grasses at 50 feet elevation. (Colors are for dry soil unless otherwise stated. When
described on June 1, 1978, the soil was dry to 35 inches and slightly moist below.)

A--O to 8 inches; pale brown (I0YR 6/3) loamy sand, brown (I0YR 4/3) moist; weak coarse
granular structure; soft, loose, nonsticky and nonplastic; many very fine and fine and common
medium roots; many very fine and fine interstitial pores; slightly acid (pH 6.5); clear smooth
boundary. (5 to 10 inches thick)

C1--8 to 32 inches; white (IOYR 8/1) sand, light gray (IOYR 7/1) moist; massive; loose,
nonsticky and nonplastic; many very fine and fine and common medium roots; many very fine
and fine interstitial pores; neutral (pH 7.0); abrupt wavy boundary. (20 to 40 inches thick)

C2--32 to 35 inches; light yellowish brown (IOYR 6/4) loamy sand, dark yellowish brown
(IOYR 4/4) moist; common medium distinct strong brown (7.5YR 4/6) mottles; massive; soft,
very friable, nonsticky and nonplastic; common very fine tubular pores; neutral (pH 7.0); abrupt
wavy boundary. (3 to 20 inches thick)

C3--35 to 47 inches; brown (IOYR 5/3) fine sandy loam, dark brown (I0YR 3/3) moist; many
medium distinct brown (7.5YR 5/4) mottles; massive; slightly hard, friable, nonsticky and
nonplastic; common very fine tubular pores; neutral (pH 7.0); gradual irregular boundary. (O to
15 inches thick)

C4--47 to 61 inches; pale brown (I0YR 6/3) loamy fine sand, dark brown (IOYR 3/3) moist;
massive; soft, very friable, nonsticky and nonplastic; few very fine tubular pores; neutral (pH
7.0).
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TYPE LOCATION: Sutter County, California; approximately 5.6 miles south of Yuba City on
Garden Highway then east 0.56 miles to about 400 feet from Feather River; 2,100 feet north and
3,000 feet east of the intersection of O'Banion Road and Garden Highway in the New Helvetia
land grant, T. 14 N., R. 3 E. Olivehurst Quadrangle.

RANGE IN CHARACTERISTICS: The mean annual soil temperature is 60 degrees to 65
degrees F. The soil temperature is above 47 degrees F the entire year. The soil between depths of
14 and 43 inches is dry in all parts from May through October, and is moist in some or all parts
from November through April unless irrigated. The difference between average July and average
January soil temperature is 30 degrees to 33 degrees F. The soil is stratified with thick Layers of
sand, loamy fine sand or loamy sand and thin layers of fine sandy loam, sandy loam and silt
loam. The particle-size control section averages loamy sand or coarser. Strata of sandy loam, fine
sandy loam or silt loam 1/2 1 cm thick occur above 40 inches in depth. Organic carbon content
decreases irregularly with depth. It is slightly acid to neutral.

The A horizon has dry color of IOYR 6/4, 6/3, or 6/2 and moist color of IOYR 4/4, 4/3, 4/2, or
3/3. It is sandy loam or loamy sand.

The C horizon has dry color of IOYR 8/1, 7/1, 7/2, 7/3, 7/4, 6/3, 6/4 or 5/3 and moist color of
I0YR 7/1,7/2, 6/2, 5/2, 5/3, 5/4, 4/2, 4/3, 4/4 or 3/3. Mottles may be relic from initial deposition
and are associated with the finer textured stratified layers and not indicative of an intermittent
high water table. Gravel content ranges from O to 5 percent.

COMPETING SERIES: These are the Metz series. Metz soils are neutral to moderately
alkaline, are calcareous below the A horizon, and have a difference between mean summer and
mean winter soil temperature of about 20 degrees F.

GEOGRAPHIC SETTING: Holillipah soils are on alluvial fans and flood plains. Slopes are O
to 2 percent. The soils formed in stratified alluvium from mixed sources. Elevations are 20 to
150 feet. The climate is subhumid with hot dry summers and cool moist winters. Mean annual
precipitation is 17 to 22 inches. January temperature is 45 degrees F., mean July temperature is
77 degrees F., and mean annual temperature varies from 60 degrees to 64 degrees F. Frost- free
season is 260 to 280 days.

GEOGRAPHICALLY ASSOCIATED SOILS: Theses are the Columbia and Shanghai soils.
Columbia and Shanghai soils are on similar flood plain positions, but usually are slightly lower
in the landscape.

DRAINAGE AND PERMEABILITY: Somewhat excessively drained; very slow runoff;
moderately rapid permeability. The soils are flooded unless protected by levees.

USE AND VEGETATION: This soil is used for irrigated orchards and row crops. In some
areas next to rivers, the natural vegetation is valley oak, cottonwood and shrubs.

DISTRIBUTION AND EXTENT: Southeastern part of the Sacramento Valley. Soils are not
extensive.
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MLRA OFFICE RESPONSIBLE: Davis, California

SERIES ESTABLISHED: Sutter County, California 1984. Series name is from a tribe of native
Americans in the area who have now vanished.

OSED scanned by SSQA. Last revised by state on 2/87.

National Cooperative Soil Sﬁrvey
U.S.A.

LOCATION SHANGHAI CA
Established Series

Rev. ENV/DJL/TDC/CEJ/ET
03/2003

SHANGHAI SERIES

The Shanghai series consists of very deep, somewhat poorly drained soils that formed
in alluvium from mixed sources. Shanghai soils are on flood plains and have slopes of 0
to 2 percent. The annual temperature is about 62 degrees F. and the annual
precipitation is about 18 inches.

TAXONOMIC CLASS: Fine-silty, mixed, superactive, nonacid, thermic Aquic Xerofluvents

TYPICAL PEDON: Shanghai silt loam - on a nearly level slope of less than 1 percent in an
irrigated prune orchard at 30 feet elevation. (Colors are for dry soil unless otherwise stated.
When described on April 9, 1979, the soil was moist throughout.)

Ap--0 to 11 inches; very pale brown (10YR 7/4) silt loam, brown (10YR 4/3) moist; common
medium distinct yellowish brown (10YR 5/6) mottles, yellowish brown (10YR 5/8) moist;
moderate very fine subangular blocky structure; slightly hard, friable, slightly sticky and plastic;
common very fine roots; common very fine tubular pores; neutral (pH 7.0); clear smooth
boundary. (7 to 14 inches thick)

A--11 to 21 inches; very pale brown (10YR 7/3) silt loam, brown (10YR 4/3) moist; common
large distinct strong brown (7.5YR 5/6) mottles, dark yellowish brown (10YR 4/6) moist;
massive; slightly hard, friable, slightly sticky and plastic; common very fine roots; common very
fine tubular pores; neutral (pH 7.0); gradual wavy boundary..(3 to 10 inches thick)

C1--21 to 27 inches; pale brown (10YR 6/3) silt loam, yellowish brown (10YR 5/4) moist; many
medium prominent yellowish brown (10YR 5/8) and many large prominent strong brown (7.5YR
4/6) mottles, dark yellowish brown (10YR 3/6) and dark reddish brown (2.5YR 3/4) moist;
massive; slightly hard, friable, slightly sticky and slightly plastic; common very fine and few fine
roots; common very fine tubular pores; neutral (pH 7.0); gradual wavy boundary. (6 to 18 inches
thick)

Habitat Enhancement Plan March 6, 2009
Feather River Setback Levee and Enhancement Project at Star Bend
River Partners an Stillwater Sciences



C2--27 to 36 inches; pale brown (10YR 6/3) silt loam, dark yellowish brown (10YR 4/4) moist;
many medium prominent yellowish brown (10YR 5/8) and many large prominent strong brown
(7.5YR 4/6) mottles, dark yellowish brown (10YR 3/6) and dark reddish brown (2.5YR 3/4)
moist; massive; slightly hard, friable, slightly sticky and slightly plastic; common very fine roots;
very fine tubular pores; neutral (pH 7.0); gradual wavy boundary. (9 to 16 inches thick)

C3--36 to 54 inches; very pale brown (10YR 7/3) silt loam, dark yellowish brown (10YR 4/4)
moist; common medium distinct strong brown (7.5YR 5/8) mottles, dark brown (7.5YR 4/4)
moist; massive; slightly hard, friable, slightly sticky and slightly plastic; few very fine roots;
common very fine tubular pores; neutral (pH 7.0); gradual wavy boundary. (8 to 18 inches thick)

C4--54 to 62 inches; pale brown (10YR 6/3) silt loam, dark brown (10YR 3/3) moist; many
medium distinct yellowish red (5YR 5/8) mottles; massive; soft, friable, slightly sticky and
slightly plastic; few very fine roots; common very fine pores; neutral (pH 7.0).

TYPE LOCATION: Sutter County, California; approximately 1.2 miles north of Yuba City on
Live Oak Highway, then east on Rednall Road to levee; 2,000 feet north and 900 feet east of the
intersection of Rednall Road and the western levee of the Feather River, approximately 800 feet
from river, in the New Helvetia land grant T.15 N., R.3 E. Yuba City Quadrangle.

RANGE IN CHARACTERISTICS: The mean annual soil temperature is 60 degrees to 65
degrees F. The soil temperature is above 47 degrees F. the entire year. The soil between depths
of 6 and 18 inches is dry in all parts from June through October and is moist in some or all parts
from November through May unless irrigated. The difference between average July and average
January soil temperature is 30 degrees to 33 degrees F.

The 10 to 40 inches control section is stratified layers of silt loam to fine sandy loam and silty
clay loam, but is dominantly silt loam with less than 15 percent coarser than very fine sand. Clay
content ranges from 20 to 35 percent. Content of organic matter decreases irregularly with depth.
Reaction is slightly acid to moderately alkaline.

The A horizon has dry color of 10YR 7/4, 7/3, 6/4, 6/3, 5/4; 2.5Y 6/2 or 7/2 and moist color of
10YR 4/4, 4/3; 2.5Y 4/2, 3/2 or 3/3 with mottled colors dry and moist of 10YR 4/6, 5/6, 5/8,;
7.5YR 5/6, 7/6 and 5YR 6/8. It is silty clay loam, silt loam or fine sandy loam.

The C horizon has dry colors of 10YR 8/4, 7/4, 6/4, 8/3, 7/3, 6/3; 2.5Y 6/2 or 7/2 and moist color
of 10YR 6/6, 6/4, 6/3, 5/6, 5/3, 3/3, 5/4, 4/4; 2.5Y 5/2, 4/2, or 5Y 6/3 with prominent or distinct
mottles. Some pedons have a clay layer at 40 to 60 inches.

COMPETING SERIES: There are no other series in this family.

GEOGRAPHIC SETTING: Shanghai soils are on flood plains with slopes of 0 to 2 percent.
They formed in alluvium from mixed sources. Elevations are 20 to 150 feet. The climate has hot
dry summers and cool moist winters. Mean annual precipitation is 14 to 22 inches. Average
January temperature is about 45 degrees F., the average July temperature is about 77 degrees F.,
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and the mean annual temperature is 60 degrees to 64 degrees F. The frost-free season is about
260 to 290 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Columbia and Holillipah soils.
Columbia soils are on similar flood plain positions. Holillipah soils are on similar but slightly
higher flood plain positions in areas adjacent to rivers.

DRAINAGE AND PERMEABILITY: Somewhat poorly drained; runoff is very slow;
permeability is moderate, but may be slow below 40 inches. Unless protected, these soils are
subject to flooding. Unless drained, in low lying areas and areas adjacent to levees, a water table
is present at a depth of 30 to 60 inches in December through April and below a depth of 48
inches in May to November. In other areas, the water table is at 36 to 60 inches in December
through April.

USE AND VEGETATION: This soil is used for irrigated orchards, small grains and row crops.

DISTRIBUTION AND EXTENT: Southeastern part of Sacramento Valley. Soils are
moderately extensive.

MLRA OFFICE RESPONSIBLE: Davis, California
SERIES ESTABLISHED: Sutter County, California 1984.

REMARKS: The activity class was added to the classification in February of 2003. Competing
series were not checked at that time. - ET

Last revised by the state on 2/91.

Nationyal Cvoopera'tiv'e éoil Survéy |
US.A.

LOCATION COLUMBIA CA
Established Series

Rev. DJL/CAF/MAV/SBS/DWB
05/2006

COLUMBIA SERIES

The Columbia series consists of very deep, moderately well drained soils formed in
alluvium from mixed sources. These soils are on flood plains and natural levees and
have slopes of 0 to 8 percent. The mean annual precipitation is 12 to 25 inches, (305 to
635 mm) and the mean annual temperature is about 61 degrees F, (16 degrees C).

TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, nonacid, thermic Oxyaquic
Xerofluvents
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TYPICAL PEDON: Columbia fine sandy loam, on a nearly level plowed field. (Colors are for
dry soil unless otherwise stated.)

Ap--0 to 11 inches, (0 to 28 cm); pale brown (10YR 6/3) fine sandy loam, brown (10YR 4/3)
moist; slightly hard, very friable, nonsticky and nonplastic; common very fine roots; few very
fine tubular and many very fine interstitial pores; slightly acid (pH 6.4); clear smooth boundary.
(7 to 12 inches, (18 to 31 cm) thick)

A--11 to 16 inches, (28 to 41 cm); pale brown (10YR 6/3) fine sandy loam, brown (10YR 4/3)
moist; weak medium subangular blocky structure; slightly hard, very friable, nonsticky and
nonplastic; many very fine roots; common very fine tubular pores, slightly acid (pH 6.4); clear
wavy boundary. (4 to 8 inches, (10 to 20 cm) thick)

C1--16 to 23 inches, (41 to 58 cm): pale brown (10YR 6/3) fine sandy loam, brown (10YR 4/3)
moist; massive; soft, very friable, nonsticky and nonplastic; common very fine roots; many very
fine interstitial pores; common fine prominent yellowish brown (10YR 5/6) masses of iron
accumulations, strong brown (7.5YR 5/6) moist; slightly acid (pH 6.5); clear wavy boundary. (4
to 8 inches, (10 to 20 cm) thick)

C2--23 to 26 inches, (58 to 66 cm); pale brown (10YR 6/3) sand, dark brown (10YR 3/3) moist;
single grained; loose, nonsticky and nonplastic; many very fine roots; many very fine interstitial
pores; slightly acid (pH 6.5); clear smooth boundary. (0 to 5 inches, (0 to 13 cm) thick)

C3--26 to 31 inches, (66 to 79 cm); very pale brown (10YR 7/3) and reddish yellow (7.5YR 6/6)
fine sandy loam; massive; slightly hard, very friable, nonsticky and nonplastic; common very
fine roots; many very fine tubular pores; common fine prominent yellowish brown (10YR 5/4)
and strong brown (7.5YR 5/6) masses of iron accumulations moist; neutral (pH 7.0); clear
smooth boundary. (2 to 8 inches, (5 to 20 cm) thick) '

C4--31 to 34 inches, (79 to 86 cm); very pale brown (10YR 7/3) silt loam, brown (10YR 5/3)
moist; moderate medium prismatic structure; hard, friable, slightly sticky and slightly plastic;
very few very fine roots; many very fine and fine tubular pores; many medium distinct reddish
yellow (7.5YR 6/6), strong brown (7.5YR 5/6) masses of iron accumulations moist; slightly
alkaline (pH 7.5); clear smooth boundary. (0 to 5 inches, (0 to 13 cm) thick)

C5--34 to 38 inches, (86 to 97 cm); very pale brown (10YR 7/3) fine sandy loam, brown (10YR
5/3) moist; massive; slightly hard, very friable, nonsticky and nonplastic; very few very fine
roots; many fine tubular and common very fine interstitial pores; many medium distinct reddish
yellow (7.5YR 6/6), strong brown (7.5YR 5/6) masses of iron accumulation; slightly alkaline
(pH 7.7); clear smooth boundary. (2 to 10 inches, (5 to 25 cm) thick)

C6--38 to 41 inches, (97 to 104 cm); pale brown (10YR 6/3) sand, dark brown (10YR 3/3) moist;
single grained; loose, nonsticky and nonplastic; common very fine roots; common very fine
tubular and many very fine interstitial pores; neutral (pH 7.0); abrupt smooth boundary. (1 to 5
inches, (2.5 to 13 cm) thick)
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C7--41 to 55 inches, (104 to 140 cm); pale brown (10YR 6/3) loam, brown (10YR 5/3) moist;
massive; slightly hard, very friable, slightly sticky and nonplastic; few very fine roots; many very
fine, medium and coarse tubular pores; many medium distinct reddish yellow (7.5YR 6/6) and
strong brown (7.5YR 5/6) masses of iron accumulation moist; moderately alkaline (pH 8.0);
clear smooth boundary. (0 to 15 inches, (0 to 38 cm) thick)

Ab--55 to 59 inches, (140 to 150 cm); gray (10YR 6/1) silty clay loam, dark gray (10YR 4/1)
moist; massive; hard, friable, sticky and slightly plastic; very few very fine roots; many very
fine, fine and medium tubular pores; common fine distinct strong brown (7.5YR 5/6), dark
brown (7.5YR 3/2) masses of iron accumulation moist; moderately alkaline (pH 8.0).

TYPE LOCATION: Solano County, California; 400 feet south of the south end of the bridge at
the north end of Ryer Island. Not sectionalized, T.5 N., R.3 E.

RANGE IN CHARACTERISTICS: The mean annual soil temperature is 60 to 65 degrees F,
(16 to 18 degrees C). The soil between depths of 8 and 25 inches, (20 to 64 cm) is moist in some
or all parts from late October to late May or June and is dry in all parts the remainder of the year,
unless irrigated. The 10 to 40 inches, (25 to 102 c¢m) particle-size control section is stratified fine
sandy loam, very fine sandy loam, silt loam, loam, loamy sand, loamy fine sand, fine sand or
sand and averages 10 to 18 percent clay, when mixed, and has greater than 15 percent fine sand
or coarser. Up to 35 percent gravel may occur below a depth of 40 inches, (102 cm).
Redoximorphic features occur between 10 and 48 inches, (25 to 122 ¢m). Content of organic
matter decreases irregularly with depth.

The A horizon is 10YR 7/2, 6/4, 6/3, 6/2, 5/4, 5/3 or 5/2 and moist color of 10YR 5/4, 4/4, 4/3 or
4/2. Texture is sandy loam, sand, loamy sand, loamy fine sand, fine sandy loam, loam or silt
loam and commonly is stratified. Reaction is slightly acid to slightly alkaline.

The C horizon is 10YR 8/4, 8/1, 7/4, 7/3, 7/2, 7/1, 6/4, 6/3, 6/2 6/1, 5/4 or 5/3 and moist color of
10YR 7/4,7/3,7/2, 6/2, 6/4, 5/4, 5/3, 5/2, 4/4, 4/3, 4/2, 4/1, 3/3, or 3/4. Redoximorphic features
have hues of 10YR, 7.5YR, 5YR or 2.5YR with chroma of 3, 4 or 6. Texture is stratified sand to
silty clay loam. Finer textures occur below 40 inches, (102 cm). Reaction is slightly acid to
slightly alkaline but may be moderately alkaline in horizons underlain by an Ab horizon.

The Ab horizon is 10YR 6/1, 5/1, 4/1, 4/2, 3/1 or 2/1; 2.5Y 6/2. Moist colors are 10YR 5/1, 4/1,
3/1,2/1; N 2/0; 2.5Y 3/2. Texture is mucky clay loam, clay loam, silty clay loam, silty clay or
clay. Depth to a buried horizon ranges from 40 to 60 inches, (102 to 152 cm). Some pedons lack
a buried horizon and some pedons are calcareous at 40 inches, (102 cm) or more. Reaction is
neutral to moderately alkaline.

COMPETING SERIES: There are no other series in this family.

GEOGRAPHIC SETTING: Columbia soils are on flood plains with bar and channel
topography in some natural areas or are on natural levees. These soils formed in alluvium from
mixed sources. Elevations are 10 feet below sea level to 155 feet above sea level (47 m). The
climate is subhumid with hot dry summers and cool moist winters. Mean annual precipitation is
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12 to 25 inches, (304 to 635 mm). Mean January temperature is 45 degrees F, (7 degrees C),
mean July temperature is 80 degrees F, (27 degrees C). Mean annual temperature varies from 58
to 63 degrees F, (14 to 17 degrees C). Frost-free period is 230 to 340 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Arvin, Clear Lake,
Sacramento, Shanghai and Sycamore soils. Arvin soils are not saturated with water within 60
inches, (152 cm) of the surface and are in similar or slightly higher flood plain positions. Clear
Lake and Sacramento soils have clay textures and are in basins. Sycamore soils have less than 15
percent fine or coarser sand and are in similar flood plain positions.

DRAINAGE AND PERMEABILITY: Moderately well drained; negligible to medium runoff;
moderately rapid permeability. Clay substratum phase has slow permeability below a depth of 40
inches, (102 cm). Sandy substratum phase has rapid permeability below a depth of 40 inches,
(102 cm). Except where drained, these soils are saturated at 20 to 48 inches, (51 to 122 cm) for
several months in the period from November to April. In areas not protected by levees or other
flood control structures these soils are subject to occasional to frequent, brief to long periods of
flooding in November to May. Rare flooding occurs in partly protected areas.

USE AND VEGETATION: These soils are used for irrigated hay, small grain, and orchard and
row crops. Vegetation consists of a fairly dense cover of oaks, cottonwoods, willows, vines,
shrubs and grasses near stream channels, but more open away from the channels.

DISTRIBUTION AND EXTENT: These soils occur in the central valley of California. The
soils are moderately extensive in MLRA-16, 17.

MLRA OFFICE RESPONSIBLE: Davis, California

SERIES ESTABLISHED: Reconnaissance Survey of Southwest Washington 1911.
REMARKS: The series was redefined in the Chico area of Butte County, California in 1925.
The type location was moved to Madera County, Californian 1959. The type location was then
moved to Solano County, California 1970.

Diagnostic horizons and features recognized in this pedon are:

Ochric epipedon - the zone from the surface to a depth of 16 inches, (41 cm) (Ap, A)

Oxyaquic subgroup - the zone from 20 to 48 inches, (51 to 122 cm) is saturated for several
months.

CEC/Clay ratio estimated from similar soils with laboratory data in the W. Stanislaus Soil
Survey Area and University Laboratory data.

Edit log: Runoff terminology adjusted 4/96 to adjective criteria of the Soil Survey Manual
(10/93). 5/2003 Proposed edits for use in Butte County; Range in Characteristics: expand
allowed gravel from 5 to 35 percent below a depth of 40 inches. A horizon: add textures sand,
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loamy sand, loamy fine sand, and add: commonly is stratified. C horizon: add colors moist 10YR
6/2 and 3/4. Geographic setting: expand elevation from 150 to 155 feet. In remarks added history
of type location moves.

ADDITIONAL DATA: NO: 50-CAL-20-39-1-1 to 3 University of California, Madera County,
Tehama County, and UC Berkley, 58-52-48.

National Cooperative Soil Survey
U.S.A.
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Appendix Il
Vegetation Association Tiles

Mixed Riparian Forest
Total area: 15.5

Species . .
. Density Estimated
Common name Code Scientific name cc(;:/:l)p. (plant/acre) Number
Arroyo willow AW  Salix lasiolepis Benth. 6.0 6.6 102
Box elder BE  Acer negundo L. 4.0 4.4 68
Buttonbush BU  Cephalanthus occidentalis 4.0 4.4 68
California blackberry BB ggﬁ/‘:; ursinus Chain. & 240 26.4 409
Coyote bush CB  Baccharis pilularis DC. 2.0 2.2 34
Elderberry EB  Sambucus mexicana 4.0 4.4 68
Fremont cottonwood Populus fremontii S.Watson
co ssp. fremontii 4.0 44 68
Gooding's black willow BW  Salix goodingii C.R. Ball 2.0 2.2 34
Mule fat MF  Baccharis salicifolia 4.0 4.4 68
Oregon ash AS  Fraxinus latifolia Benth 6.0 6.6 102
VSV?"r::AE)ar (narrow-leaf) SW Salix exigua Nutt. 20 29 34
Valley oak OK  Quercus lobata Nee 10.0 11.0 171
Western sycamore SY  Platanus racemosa Nutt. 10.0 11.0 171
Wild rose RO gg;/% IcaI/forn/ca Cham. & 18.0 19.8 307
TOTAL 100.0 110.0 1,705
MRF
Plant#\row 1 2 -3 4 5
1 OK CO RO AS BW
2 CO Sy BB BB AS
3 SW RO BU MF BB
4 BB BB RO RO BB
5 SY EB RO AW OK
6 EB RO OK BE RO
7 BB BB RO BE RO
8 CB BB BU AW OK
9 AW SY BB MF BB
10 SY OK BB AS SY
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Riparian Scrub Shrub (Elderberry)

Total area: 20.0

Species . -
Common name Code Scientific name cp?:/:)p. (p::;‘:’:zge) Ehsl::xard
Arroyo willow AW  Salix lasiolepis Benth. 5.4 10.9 217
Buttonbush BU Cephalanthus occidentalis 5.5 111 222
California blackberry BB Rubus ursinus Chain. &
Schidl. 7.8 15.8 316
Coyote brush CB Baccharis pilularis DC. 13.0 26.2 524
Elderberry EB Sambucus mexicana 36.5 73.8 1,475
Mule fat MF  Baccharis salicifolia 8.9 17.9 358
Sjandbar (narrow-leaf) SW Salix exigua Nutt.
willow 34 6.9 137
Wild rose RO Rosa californica Cham. &
Schidl. 19.6 39.6 N
TOTAL 100.0 202.2 4,040
RSE
Plant#\row 1 2 3 4 5
1 EB EB RO EB EB
2 EB EB SW EB EB
3 CB CB MF BB BB
4 BB EB EB EB BB
5 EB EB BU EB EB
6 EB AW EB BB AW
7 RO RO EB EB MF
8 RO CB EB RO RO
9 EB EB BB EB EB
10 EB EB RO EB EB
RSE Buffer
Plant#\row 1 2 3 4 5
1 BU CB RO CB AW
2 BU CB SwW CB MF
3 cCB CB MF RO RO
4 CB RO MF CB RO
5 MF MF BU MF MF
6 CB AW RO RO AW
7 RO RO RO AW MF
8 RO CB CB RO RO
9 BU SwW MF BU CB
10 RO SW RO BU CB
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Riparian Scrub Shrub (Blackberry)

Total area: 15.9

Species

Common name Code Scientific name c(():/:)p_ (p:::::lsalze) E;::ma:erd
Arroyo willow AW Salix lasiolepis Benth. 14.0 33.9 539
Buttonbush BU Cephalanthus occidentalis 12.0 29.0 462
California blackberry BB Rubus ursinus Chain. &

Schidl. 240 58.1 923
Coyote bush CB Baccharis pilularis DC. 4.0 9.7 154
Elderberry EB Sambucus mexicana 14.0 33.9 539
Mule fat MF Baccharis salicifolia 40 9.7 154
Sandbar (narrow-leaf) SW o
willow Salix exigua Nutt. 4.0 9.7 154
Wild rose RO Rosa californica Cham. &
Schidl. 240 58.1 923
TOTAL 100.0 242.0 3,847
RSB
Plantt\row 1 2 3 4 5
1 BB BB RO RO RO
2 BB BB RO RO RO
3 BB BB CB RO RO
4 RO BU CB EB EB
5 RO BU AW AW BU
6 BU AW AW AW BU
7 BB MF SW BB BB
8 BB BU MF BB BB
9 AW RO EB EB AW
10 EB RO EB SW EB
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Riparian Scrub Shrub (Blackberry) Closed

Total area: 2.0

Species . .
. Density Estimated
Common name Code Scientific name cc(::/:l)p. (plant/acre) Number

California blackberry BB Rubus ursinus Chain. &

Schidl. 50.0 871.2 1,742
Wild rose RO Rosa californica Cham. &

Schldl. 50.0 871.2 1,742

TOTAL 100.0 1,742.4 3,484

RSB Closed

Plant#\row 1 2 3 4 5

1 BB RO BB RO BB
2 RO BB RO BB RO
3 BB RO BB RO BB
4 RO BB RO BB RO
5 BBEE RO BB RO BB
6 RO BB RO BB RO
7 BBE RO BB RO BB
8 RO BB RO BB RO
9 BBE RO BB RO BB
10 RO BB RO BB RO
Habitat Enhancement Plan March 6, 2009
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Appendix Il
1999 U.S. Fish and Wildlife Service Elderberry Conservation Guidelines
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Valley Elderberry Longhorn Beetle Programmatic Consultations Page 1 of 10

United States Department of the Interior
Fish and Wildlife Service

Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825

Conservation Guidelines for the Valley Elderberry Longhorn
Beetle

Revised July 9, 1999

The following guidelines have been issued by the U.S. Fish and Wildlife Service (Service) to assist
Federal agencies and non-federal project applicants needing incidental take authorization through
a section 7 consultation or a section 10(a)(1)(B) permit in developing measures to avoid and
minimize adverse effects on the valley elderberry longhorn beetle. The Service will revise these
guidelines as needed in the future. The most recently issued version of these guidelines should
be used in developing all projects and habitat restoration plans. The survey and monitoring
procedures described below are designed to avoid any adverse effects to the valley elderberry
longhorn beetle. Thus a recovery permit is not needed to survey for the beetle or its habitat or to
monitor conservation areas. If you are interested in a recovery permit for research purposes
please call the Service’s Regional Office at (503) 231-2063.

Background Information

The valley elderberry longhorn beetle (Desmocerus californicus dimorphus), was listed as a
threatened species on August 8, 1980 (Federal Register 45: 52803-52807). This animal is fully
protected under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). The
valley elderberry longhorn beetle (beetle) is completely dependent on its host plant, elderberry
(Sambucus species), which is a common component of the remaining riparian forests and
adjacent upland habitats of California’s Central Valley. Use of the elderberry by the beetle, a
wood borer, is rarely apparent. Frequently, the only exterior evidence of the elderberry’s use by
the beetle is an exit hole created by the larva just prior to the pupal stage. The life cycle takes
one or two years to complete. The animal spends most of its life in the larval stage, living within
the stems of an elderberry plant. Adult emergence is from late March through June, about the
same time the elderberry produces flowers. The adult stage is short-lived. Further information on
the life history, ecology, behavior, and distribution of the beetle can be found in a report by Barr
(1991) and the recovery plan for the beetle (USFWS 1984).

Surveys

Proposed project sites within the range of the valley elderberry longhorn beetle should be
surveyed for the presence of the beetle and its elderberry host plant by a qualified biologist. The
beetle’s range extends throughout California’s Central Valley and associated foothills from about
the 3,000-foot elevation contour on the east and the watershed of the Central Valley on the west
(Figure 1). All or portions of 31 counties are included: Alameda, Amador, Butte, Calaveras,
Colusa, Contra Costa, El Dorado, Fresno, Glenn, Kern, Kings, Lake, Madera, Mariposa, Merced,
Napa, Nevada, Placer, Sacramento, San Benito, San Joaquin, San Luis Obispo, Shasta, Solano,
Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba.

If elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level occur on or adjacent to the proposed project site, or are otherwise located where they may
be directly or indirectly affected by the proposed action, minimization measures which include
planting replacement habitat (conservation planting) are required (Table 1).

All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at
ground level that occur on or adjacent to a proposed project site must be thoroughly searched
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for beetle exit holes (external evidence of beetle presence). In addition, all elderberry stems one
inch or greater in diameter at ground level must be tallied by diameter size class (Table 1). As
outlined in Table 1, the numbers of elderberry seedlings/cuttings and associated riparian native
trees/shrubs to be planted as replacement habitat are determined by stem size class of affected
elderberry shrubs, presence or absence of exit holes, and whether a proposed project lies in a
riparian or non-riparian area.

Elderberry plants with no stems measuring 1.0 inch or greater in diameter at ground level are
unlikely to be habitat for the beetle because of their small size and/or immaturity. Therefore, no
minimization measures are required for removal of elderberry plants with no stems measuring
1.0 inch or greater in diameter at ground level with no exit holes. Surveys are valid for a period
of two years.

Avoid and Protect Habitat Whenever Possible

Project sites that do not contain beetle habitat are preferred. If suitable habitat for the beetle
occurs on the project site, or within close proximity where beetles will be affected by the project,
these areas must be designated as avoidance areas and must be protected from disturbance
during the construction and operation of the project. When possible, projects should be designed
such that avoidance areas are connected with adjacent habitat to prevent fragmentation and
isolation of beetle populations. Any beetle habitat that cannot be avoided as described below
should be considered impacted and appropriate minimization measures should be proposed as
described below.

Avoidance: Establishment and Maintenance of a Buffer Zone

Complete avoidance (i.e., no adverse effects) may be assumed when a 100-foot (or wider) buffer
is established and maintained around elderberry plants containing stems measuring 1.0 inch or
greater in diameter at ground level. Firebreaks may not be included in the buffer zone. In buffer
areas construction-related disturbance should be minimized, and any damaged area should be
promptly restored following construction. The Service must be consulted before any disturbances
within the buffer area are considered. In addition, the Service must be provided with a map
identifying the avoidance area and written details describing avoidance measures.

Protective Measures

1. Fence and flag all areas to be avoided during construction activities. In areas
where encroachment on the 100-foot buffer has been approved by the Service,
provide a minimum setback of at least 20 feet from the dripline of each elderberry
plant.

2. Brief contractors on the need to avoid damaging the elderberry plants and the
possible penalties for not complying with these requirements.

3. Erect signs every 50 feet along the edge of the avoidance area with the following
information: "This area is habitat of the valley elderberry longhorn beetle, a
threatened species, and must not be disturbed. This species is protected by the
Endangered Species Act of 1973, as amended. Violators are subject to prosecution,
fines, and imprisonment." The signs should be clearly readable from a distance of
20 feet, and must be maintained for the duration of construction.

4. Instruct work crews about the status of the beetle and the need to protect its
elderberry host plant.

Restoration and Maintenance

Restore any damage done to the buffer area (area within 100 feet of elderberry
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plants) during construction.. Provide erosion control and re-vegetate with
appropriate native plants.

Buffer areas must continue to be protected after construction from adverse effects
of the project. Measures such as fencing, signs, weeding, and trash removal are
usually appropriate.

No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle
or its host plant should be used in the buffer areas, or within 100 feet of any
elderberry plant with one or more stems measuring 1.0 inch or greater in diameter
at ground level.

The applicant must provide a written description of how the buffer areas are to be
restored, protected, and maintained after construction is completed.

Mowing of grasses/ground cover may occur from July through April to reduce fire
hazard. No mowing should occur within five (5) feet of elderberry plant stems.
Mowing must be done in a manner that avoids damaging plants (e.g., stripping
away bark through careless use of mowing/trimming equipment).

Transplant Elderberry Plants That Cannot Be Avoided

Elderberry plants must be transplanted if they can not be avoided by the proposed project. All
elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level must be transplanted to a conservation area (see below). At the Service's discretion, a

plant that is unlikely to survive transplantation because of poor condition or location, or a plant

that would be extremely difficult to move because of access problems, may be exempted from

transplantation. In cases where transplantation is not possible the minimization ratios in Table 1

may be increased to offset the additional habitat loss.

Trimming of elderberry plants (e.g., pruning along roadways, bike paths, or trails) with one or

more stems 1.0 inch or greater in diameter at ground level, may result in take of beetles.
Therefore, trimming is subject to appropriate minimization measures as outlined in Table 1.

1. Monitor. A qualified biologist (monitor) must be on-site for the duration of the
transplanting of the elderberry plants to insure that no unauthorized take of the
valley elderberry longhorn beetle occurs. If unauthorized take occurs, the monitor
must have the authority to stop work until corrective measures have been
completed. The monitor must immediately report any unauthorized take of the
beetle or its habitat to the Service and to the California Department of Fish and
Game.

2. Timing. Transplant elderberry plants when the plants are dormant, approximately
November through the first two weeks in February, after they have lost their leaves.
Transplanting during the non-growing season will reduce shock to the plant and
increase transplantation success.

3. Transplanting Procedure.

a. Cut the plant back 3 to 6 feet from the ground or to 50 percent of
its height (whichever is taller) by removing branches and stems above
this height. The trunk and all stems measuring 1.0 inch or greater in
diameter at ground level should be replanted. Any leaves remaining on
the plant should be removed.

b. Excavate a hole of adequate size to receive the transplant.

¢. Excavate the plant using a Vemeer spade, backhoe, front end
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loader, or other suitable equipment, taking as much of the root ball as
possible, and replant immediately at the conservation area. Move the
plant only by the root ball. If the plant is to be moved and

transplanted off site, secure the root ball with wire and wrap it with
burlap. Dampen the burlap with water, as necessary, to keep the root
ball wet. Do not let the roots dry out. Care should be taken to ensure
that the soil is not dislodged from around the roots of the transplant. If
the site receiving the transplant does not have adequate soil moisture,
pre-wet the soil a day or two before transplantation.

d. The planting area must be at least 1,800 square feet for each
elderberry transplant. The root ball should be planted so that its top is
level with the existing ground. Compact the soil sufficiently so that
settlement does not occur. As many as five (5) additional elderberry
plantings (cuttings or seedlings) and up to five (5) associated native
species plantings (see below) may also be planted within the 1,800
square foot area with the transplant. The transplant and each new
planting should have its own watering basin measuring at least three
(3) feet in diameter. Watering basins should have a continuous berm
measuring approximately eight (8) inches wide at the base and six (6)
inches high.

e. Saturate the soil with water. Do not use fertilizers or other
supplements or paint the tips of stems with pruning substances, as the
effects of these compounds on the beetle are unknown.

f. Monitor to ascertain if additional watering is necessary. If the soil is
sandy and well-drained, plants may need to be watered weekly or
twice monthly. If the soil is clayey and poorly-drained, it may not be
necessary to water after the initial saturation. However, most
transplants require watering through the first summer. A drip watering
system and timer is ideal. However, in situations where this is not
possible, a water truck or other apparatus may be used.

Plant Additional Seedlings or Cuttings

Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is adversely
affected (i.e., transplanted or destroyed) must be replaced, in the conservation area, with
elderberry seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings to affected
stems). Minimization ratios are listed and explained in Table 1. Stock of either seedlings or
cuttings should be obtained from local sources. Cuttings may be obtained from the plants to be
transplanted if the project site is in the vicinity of the conservation area. If the Service
determines that the elderberry plants on the proposed project site are unsuitable candidates for
transplanting, the Service may allow the applicant to plant seedlings or cuttings at higher than
the stated ratios in Table 1 for each elderberry plant that cannot be transplanted.

Plant Associated Native Species

Studies have found that the beetle is more abundant in dense native plant communities with a
mature overstory and a mixed understory. Therefore, a mix of native plants associated with the
elderberry plants at the project site or similar sites will be planted at ratios ranging from 1:1 to
2:1 [native tree/plant species to each elderberry seedling or cutting (see Table 1)]. These native
plantings must be monitored with the same survival criteria used for the elderberry seedlings
(see below). Stock of saplings, cuttings, and seedlings should be obtained from focal sources. If
the parent stock is obtained from a distance greater than one mile from the conservation area,
approval by the Service of the native plant donor sites must be obtained prior to initiation of the
revegetation work. Planting or seeding the conservation area with native herbaceous species is
encouraged. Establishing native grasses and forbs may discourage unwanted non-native species
from becoming established or persisting at the conservation area. Only stock from local sources
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should be used.

Examples
Example 1

The project will adversely affect beetle habitat on a vacant lot on the land side of a
river levee. This levee now separates beetle habitat on the vacant lot from extant
Great Valley Mixed Riparian Forest (Holland 1986) adjacent to the river. However, it
is clear that the beetle habitat located on the vacant lot was part of a more
extensive mixed riparian forest ecosystem extending farther from the river’s edge
prior to agricultural development and levee construction. Therefore, the beetle
habitat on site is considered riparian. A total of two elderberry plants with at least
one stem measuring 1.0 inch or greater in diameter at ground level will be affected
by the proposed action. The two plants have a total of 15 stems measuring over 1.0
inch. No exit holes were found on either plant. Ten of the stems are between 1.0
and 3.0 inches in diameter and five of the stems are greater than 5.0 inches in
diameter. The conservation area is suited for riparian forest habitat. Associated
natives adjacent to the conservation area are box elder (Acer negundo californica),
walnut (Juglans californica var. hindsii), sycamore (Platanus racemosa), cottonwood
(Populus fremontii), willow (Salix gooddingii and S. laevigata), white alder (Alnus
rhombifolia), ash (Fraxinus latifolia), button willow (Cephalanthus occidentalis), and
wild grape (Vitis californica).

Minimization (based on ratios in Table 1):
* Transplant the two elderberry plants that will be affected to the conservation area.

» Plant 40 elderberry rooted cuttings (10 affected stems compensated at 2:1 ratio
and 5 affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

* Plant 40 associated native species (ratio of associated natives to elderberry
plantings is 1:1 in areas with no exit holes):

5 saplings each of box elder, sycamore, and cottonwood
5 willow seedlings

5 white alder seedlings

5 saplings each of walnut and ash

3 California button willow

2 wild grape vines

Total: 40 associated native species

* Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 associated natives. Since, a total of 80 plants must be planted
(40 elderberries and 40 associated natives), a total of 0.33 acre (14,400 square
feet) will be required for conservation plantings. The conservation area will be
seeded and planted with native grasses and forbs, and closely monitored and
maintained throughout the monitoring period.

Example 2
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The project will adversely affect beetle habitat in Blue Oak Woodland (Holland
1986). One elderberry plant with at least one stem measuring 1.0 inch or greater in
diameter at ground level will be affected by the proposed action. The plant has a
total of 10 stems measuring over 1.0 inch. Exit holes were found on the plant. Five
of the stems are between 1.0 and 3.0 inches in diameter and five of the stems are
between 3.0 and 5.0 inches in diameter. The conservation area is suited for
elderberry savanna (non-riparian habitat). Associated natives adjacent to the
conservation area are willow (Salix species), blue oak (Quercus douglasii), interior
live oak (Q. wislizenii), sycamore, poison oak (Toxicodendron diversilobum), and
wild grape.

Minimization (based on ratios in Table 1):
e Transplant the one elderberry plant that will be affected to the conservation area.

e Plant 30 elderberry seedlings (5 affected stems compensated at 2:1 ratio and 5
affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

« Plant 60 associated native species (ratio of associated natives to elderberry
plantings is 2:1 in areas with exit holes):

20 saplings of blue oak, 20 saplings of sycamore, and 20 saplings of
willow, and seed and plant with a mixture of native grasses and forbs

e Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 associated natives. Since, a total of 90 plants must be planted
(30 elderberries and 60 associated natives), a total of 0.37 acre (16,200 square
feet) will be required for conservation plantings. The conservation area will be
seeded and planted with native grasses and forbs, and closely monitored and
maintained throughout the monitoring period.

Conservation Area—Provide Habitat for the Beetle in Perpetuity

The conservation area is distinct from the avoidance area (though the two may adjoin), and
serves to receive and protect the transplanted elderberry plants and the elderberry and other
native plantings. The Service may accept proposals for off-site conservation areas where
appropriate.

1. Size. The conservation area must provide at least 1,800 square feet for each
transplanted elderberry plant. As many as 10 conservation plantings (i.e.,
elderberry cuttings or seedlings and/or associated native plants) may be planted
within the 1800 square foot area with each transplanted elderberry. An additional
1,800 square feet shall be provided for every additional 10 conservation plants.
Each planting should have its own watering basin measuring approximately three
feet in diameter. Watering basins should be constructed with a continuous berm
measuring approximately eight inches wide at the base and six inches high.

The planting density specified above is primarily for riparian forest habitats or other
habitats with naturally dense cover. If the conservation area is an open habitat
(i.e., elderberry savanna, oak woodland) more area may be needed for the required
plantings. Contact the Service for assistance if the above pianting recommendations
are not appropriate for the proposed conservation area.

No area to be maintained as a firebreak may be counted as conservation area. Like
the avoidance area, the conservation area should connect with adjacent habitat
wherever possible, to prevent isolation of beetle populations.

Depending on adjacent land use, a buffer area may also be needed between the

http://sacramento.fws.gov/es/documents/velb_conservation.htm 7/2/2004



Valley Elderberry Longhorn Beetle Programmatic Consultations Page 7 of 10

conservation area and the adjacent lands. For example, herbicides and pesticides
are often used on orchards or vineyards. These chemicals may drift or runoff onto
the conservation area if an adequate buffer area is not provided.

2. Long-Term Protection. The conservation area must be protected in perpetuity as
habitat for the valley elderberry longhorn beetle. A conservation easement or deed
restrictions to protect the conservation area must be arranged. Conservation areas
may be transferred to a resource agency or appropriate private organization for
long-term management. The Service must be provided with a map and written
details identifying the conservation area; and the applicant must receive approval
from the Service that the conservation area is acceptable prior to initiating the
conservation program. A true, recorded copy of the deed transfer, conservation
easement, or deed restrictions protecting the conservation area in perpetuity must
be provided to the Service before project implementation.

Adequate funds must be provided to ensure that the conservation area is managed
in perpetuity. The applicant must dedicate an endowment fund for this purpose, and
designate the party or entity that will be responsible for long-term management of
the conservation area. The Service must be provided with written documentation
that funding and management of the conservation area (items 3-8 above) will be
provided in perpetuity.

3. Weed Control. Weeds and other plants that are not native to the conservation
area must be removed at least once a year, or at the discretion of the Service and
the California Department of Fish and Game. Mechanical means should be used;
herbicides are prohibited unless approved by the Service.

4. Pesticide and Toxicant Control. Measures must be taken to insure that no
pesticides, herbicides, fertilizers, or other chemical agents enter the conservation
area. No spraying of these agents must be done within one 100 feet of the area, or
if they have the potential to drift, flow, or be washed into the area in the opinion of
biologists or law enforcement personnel from the Service or the California
Department of Fish and Game.

5. Litter Control. No dumping of trash or other material may occur within the
conservation area. Any trash or other foreign material found deposited within the
conservation area must be removed within 10 working days of discovery.

6. Fencing. Permanent fencing must be placed completely around the conservation
area to prevent unauthorized entry by off-road vehicles, equestrians, and other
parties that might damage or destroy the habitat of the beetle, unless approved by
the Service. The applicant must receive written approval from the Service that the
fencing is acceptable prior to initiation of the conservation program. The fence must
be maintained in perpetuity, and must be repaired/replaced within 10 working days
if it is found to be damaged. Some conservation areas may be made available to
the public for appropriate recreational and educational opportunities with written
approval from the Service. In these cases appropriate fencing and signs informing
the public of the beetle’s threatened status and its natural history and ecology
should be used and maintained in perpetuity.

7. Signs. A minimum of two prominent signs must be placed and maintained in
perpetuity at the conservation area, unless otherwise approved by the Service. The
signs should note that the site is habitat of the federally threatened valley
elderberry longhorn beetle and, if appropriate, include information on the beetle's
natural history and ecology. The signs must be approved by the Service. The signs
must be repaired or replaced within 10 working days if they are found to be
damaged or destroyed.

Monitoring
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The population of valley elderberry longhorn beetles, the general condition of the conservation
area, and the condition of the elderberry and associated native plantings in the conservation area
must be monitored over a period of either ten (10) consecutive years or for seven (7) years over
a 15-year period. The applicant may elect either 10 years of monitoring, with surveys and
reports every year; or 15 years of monitoring, with surveys and reports on years 1, 2, 3, 5, 7,
10, and 15. The conservation plan provided by the applicant must state which monitoring
schedule will be followed. No change in monitoring schedule will be accepted after the project is
initiated. If conservation planting is done in stages (i.e., not all planting is implemented in the
same time period), each stage of conservation planting will have a different start date for the
required monitoring time.

Surveys. In any survey year, a minimum of two site visits between February 14 and June 30 of
each year must be made by a qualified biologist. Surveys must include:

1. A population census of the adult beetles, including the number of beetles
observed, their condition, behavior, and their precise locations. Visual counts must
be used; mark-recapture or other methods involving handling or harassment must
not be used.

2. A census of beetle exit holes in elderberry stems, noting their precise locations
and estimated ages.

3. An evaluation of the elderberry plants and associated native plants on the site,
and on the conservation area, if disjunct, including the number of plants, their size
and condition.

4. An evaluation of the adequacy of the fencing, signs, and weed control efforts in
the avoidance and conservation areas.

5. A general assessment of the habitat, including any real or potential threats to the
beetle and its host plants, such as erosion, fire, excessive grazing, off-road vehicle
use, vandalism, excessive weed growth, etc.

The materials and methods to be used in the monitoring studies must be reviewed and approved
by the Service. All appropriate Federal permits must be obtained prior to initiating the field
studies.

Reports. A written report, presenting and analyzing the data from the project monitoring, must
be prepared by a qualified biologist in each of the years in which a monitoring survey is required.
Copies of the report must be submitted by December 31 of the same year to the Service (Chief
of Endangered Species, Sacramento Fish and Wildlife Office), and the Department of Fish and
Game (Supervisor, Environmental Services, Department of Fish and Game, 1416 Ninth Street,
Sacramento, California 95814; and Staff Zoologist, California Natural Diversity Data Base,
Department of Fish and Game, 1220 S Street, Sacramento, California 95814). The report must
explicitly address the status and progress of the transplanted and planted elderberry and
associated native plants and trees, as well as any failings of the conservation plan and the steps
taken to correct them. Any observations of beetles or fresh exit holes must be noted. Copies of
original field notes, raw data, and photographs of the conservation area must be included with
the report. A vicinity map of the site and maps showing where the individual adult beetles and
exit holes were observed must be included. For the elderberry and associated native plants, the
survival rate, condition, and size of the plants must be analyzed. Real and likely future threats
must be addressed along with suggested remedies and preventative measures (e.g. limiting
public access, more frequent removal of invasive non-native vegetation, etc.).

A copy of each monitoring report, along with the original field notes, photographs,
correspondence, and all other pertinent material, should be deposited at the California Academy
of Sciences (Librarian, California Academy of Sciences, Golden Gate Park, San Francisco, CA
94118) by December 31 of the year that monitoring is done and the report is prepared. The
Service's Sacramento Fish and Wildlife Office should be provided with a copy of the receipt from
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the Academy library acknowledging receipt of the material, or the library catalog number
assigned to it.

Access. Biologists and law enforcement personnel from the California Department of Fish and
Game and the Service must be given complete access to the project site to monitor transplanting
activities. Personnel from both these agencies must be given complete access to the project and
the conservation area to monitor the beetle and its habitat in perpetuity.

Success Criteria

A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of the
associated native plants must be maintained throughout the monitoring period. Within one year
of discovery that survival has dropped below 60 percent, the applicant must replace failed
plantings to bring survival above this level. The Service will make any determination as to the
applicant’s replacement responsibilities arising from circumstances beyond its control, such as
plants damaged or killed as a resuit of severe flooding or vandalism.

Service Contact

These guidelines were prepared by the Endangered Species Division of the Service's Sacramento
Fish and Wildlife Office. If you have questions regarding these guidelines or to request a copy of
the most recent guidelines, telephone (916) 414-6600, or write to:

U.S. Fish and Wildlife Service
Ecological Services

2800 Cottage Way, W-2605
Sacramento, CA 95825
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Table 1: Minimization ratios based on location (riparian vs. non-riparian), stem diameter of
affected elderberry plants at ground level, and presence or absence of exit holes.

Location Stems Exit Holes | Elderberry || Associated
(maximum on Shrub Seedling Native
diameter at Y/N Ratio?2 Plant

ground level) (quantify) . Ratio>
1 .
non-riparian stems >=1" & =<3" No: 1:1 1:1
Yes: 2:1 2:1
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non-riparian stems >3" & <5" No: " 2:1 1:1
Yes: " 4:1 2:1
non-riparian stems >=5" No: 3:1 1:1
Yes: 6:1 2:1
riparian stems >=1" & <=3" No: 2:1 1:1
Yes: || 4:1 2:1
riparian stems > 3" & < 5" No: 3:1 1:1
Yes: 6:1 2:1
riparian stems >=5" No: 4:1 1:1
Yes: || 8:1 2:1

L Al stems measuring one inch or greater in diameter at ground level on a single shrub are considered occupied
when exit holes are present anywhere on the shrub.

2 Ratios in the Elderberry Seedling Ratio column correspond to the number of cuttings or seedlings to be planted
per elderberry stem (one inch or greater in diameter at ground level) affected by a project.

3 Ratios in the Associated Native Plant Ratio column correspond to the number of associated native species to be
planted per elderberry (seedling or cutting) planted.

Click for range map

Endangered Species Div., Sacramento Fish & Wildlife Office, U.S. Fish & Wildlife Service
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

In reply refer to:

81420-2009-F-0372-1

FEB - 6 2009

Frank Piccola

Chief, Planning Division

U.S. Army Corps of Engineers
1325 J Street, Room 1480
Sacramento, California 95814

Subject: Review of the Feather River Levee Setback and Habitat Enhancement
Project at Star Bend, Sutter County, California, for Inclusion with the
Programmatic Formal Consultation Permitting Projects with Relatively
Small Effects on the Valley Elderberry Longhorn Beetle Within the
Jurisdiction of the Sacramento Field Office (Corps File No. 199600065,
Service File No. 1-1-96-F-66)

Dear Mr. Piccola:

This letter is in response to your January 29, 2009, letter requesting to initiate formal consultation
for the Feather River Levee Setback and Habitat Enhancement Project at Star Bend, Sutter
County, California (project). The U.S. Fish and Wildlife Service (Service) received your request
on January 29, 2009. ‘At issue are the effects of the project on the federally-listed as threatened
valley elderberry longhorn beetle (Desmocerus californicus dimorphus) (beetle). The project is
not located in proposed or designated critical habitat for any federally-listed species; therefore,

no critical habitat would be affected. This response is in accordance with section 7 of the
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).

The Service has determined that it is appropriate to append the proposed project to the
September 19, 1996, Programmatic Formal Consultation Permitting Projects with Relatively
Small Effects on the Valley Elderberry Longhorn Beetle Within ihe Jurisdiction of the
Sacramento Field Office (1-1-96-F-66 ) (Programmatic Consultation).

This consultation is based on the following: (1) Stillwater Sciences July 2008, draft Biological
Assessment; (2) the Corps’ January 29, 2009, letter requesting initiation of section 7
consultation; (3) email and phone conservations between Jennifer Hobbs of the Service and
John Suazo of the Corps; and (4) other information available to the Service.

TAKE PRNDE’&
INAMERICASS
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BIOLOGICAL OPINION
Project Description

The project would construct a setback levee on the west bank of the Feather River at Star Bend to
replace portions of the existing levee that currently exhibit seepage and underseepage problems,
constrict the channel, and present an unacceptably high risk for levee failure. Construction of the
setback levee would reduce channel constriction at Star Bend, which would substantially reduce
the risk of failure of the levee at Star Bend. The proposed setback levee would be consistent with
local and state flood control objectives, including reducing the risk of flooding in Sutter and
Yuba counties.

Native riparian and floodplain habitat would be restored within the O’Connor Lakes unit of the
California Department of Fish and Game’s (CDFG) Feather River Wildlife Area and the setback
levee would connect O’Connor Lakes unit with the Abbott Lake unit. Borrow/spoil sites within
O’ Connor Lakes unit will be filled and revegetated. As part of the project about 50 acres of new
floodplain will be created and Levee District (LD) 1 will revegetate 20 acres for habitat
enhancement. The remaining acreage will be hydroseeded with native herbaceous plant species.
Borrow/spoil sites at the O’Connor Lakes unit will be hydroseeded with native herbaceous plant
species. .

Nine elderberry shrubs (Sambucus sp.) would be transplanted due to construction of the setback
levee. These shrubs would be transplanted to the area within the new setback that will be
revegetated with riparian species including elderberry shrubs. Elderberries present within the
O’Connor Lakes unit will be avoided by at least a 20 foot buffer. Work around all but 3
elderberry shrubs shall not occur within 100 feet during the beetles’ flight season (March 15 to
June 15). Additional elderberry and riparian plantings will be done within the restoration area to
compensate for working up to 20 feét from elderberry shrubs located along the proposed haul
route between March 15 and June 15. These shrubs will be fenced, a speed limit of 5 miles per
hour will be enforced when vehicles are within 100 feet of the three shrubs during the flight
season, and dust suppression measures as described in the environmental assessment.

On September 9, 2003, the Service signed a biological opinion ( 1-1-05-F-0016) on the
Memorandum of Understanding between the Service, CDFG, and California Department of
Parks and Recreation. The project description allows for the restoration of 228 acres of the
0’Connor Lakes unit to include 1,366 elderberry seedlings. Because LD 1 and the California
Department of Water Resources (DWR) need to maintain flood capacity within this section of
the Feather River, an agreement was made which allows either entity to transplant any
elderberries which are an impediment to flood control and/or maintenance activities. Elderberry
shrubs numbers 8 and 9 are located within the O*Connor Lakes unit in an area that may be used
as borrow for the flood control project. Therefore, if elderberry shrubs numbers 8 and 9 need to
be transplanted as part of this project, any incidental take associated with the transplantation of
these shrubs was covered in the September 9, 2005, biological opinion.
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Proposed Conservation Measures for the Valley Elderberry Longhorn Beetle

The Corps has proposed to compensate for effects to 9 elderberry shrubs by creating 20 acres of
valley elderberry longhorn beetle habitat within the new setback area. Table 1 shows the stems
that would be affected by transplantation. The project will include planting an additional 5 acres
of valley elderberry longhorn beetle habitat to compensate for working during the flight season of
three shrubs within the O’Connor Lakes unit. This project will increase the extent, connectivity,
and quality of riparian habitat along the Feather River. Upon completion of construction DWR
will annex the land to CDFG to become part of their Feather River Wildlife Area and ensure that
maintenance and monitoring of the valley elderberry longhorn beetle compensation site is
completed.

Table 1: Description of elderberry shrub indirectly affected and proposed compensation.

Stem size | Number | Exit | Seedling | Number of Assoc. | Number of | Required
: of Stems | hole | ratio replacement | native | assoc. acreage

, elderberries | ratios | seedlings

17-3” 201 Yes 4:1 804 2:1 1608

37 -5 50 Yes 6:1 300 2:1 600

>5” 1 No 4:1 4 1:1 4

> 57 12 Yes 8:1 96 2:1 192

Total 264 1204 2404 - 14.9

This concludes the Service’s review of the Feather River Levee Setback and Habitat
Enhancement Project at Star Bend. As provided in 50 CFR 402.16, re-initiation of formal
consultation is required where discretionary Federal agency involvement or control over the
action has been maintained (or is authorized by law) and if: (1) the amount or extent of incidental
take is exceeded; (2) new information reveals effects of the agency action that may affect listed
species or critical habitat in a manner or to an extent not considered in this opinion; (3) the
agency action is subsequently modified in a manner that causes an effect to the listed species or
critical habitat that was not considered in this opinion; or (4) a new species is listed or critical
habitat designated that may be affected by the action. In instances where the amount or extent of
incidental take is exceeded, any operation causing such take must cease pending reinitiation.




Mr, Frank Piccola

If you have any questions regarding this biological opinion for Feather River Levee Setback and
Habitat Enhancement Project at Star Bend, please contact Jennifer Hobbs, of my staff at (916)
414-6645.

Sincerely,

S A G

Kenneth D. Sanchez
Assistant Field Supervisor

ce:
John Suazo, Corps of Engineers, Sacramento, California
Zooey Diggory, Stillwater Sciences, Santa Cruz, California
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United States Department of the Interior

Fish and Wildlife Service
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, Californla 95825

Conservation Guidelines for the Valley Elderberry Longhorn
Beetle

Revised July 9, 1999

The following guidelines have been issued by the U.S. Fish and Wildlife Service {Service) to assist
Federal agencies and non-federal project applicants needing incidental take authorization through
a section 7 consultation or a section 10(a){(1)(B) permit in developing measures to avoid and
minimize adverse effects on the valley elderberry ionghorn beetle. The Service will revise these
guidelines as needed in the future. The most recently issued version of these guidelines should
be used in developing all projects and habitat restoration plans. The survey and monitoring
procedures described below are designed to avoid any adverse effects to the valley elderberry
longhorn beetle. Thus a recovery permit is not needed to survey for the beetle or its habitat or to
monitor conservation areas. If you are interested in a recovery permit for research purposes
please call the Service's Regional Office at (503) 231-2063.

Background Information

The valley elderberry longhorn beetle (Desmocerus californicus dimorphus), was listed as a
threatened species on August 8, 1980 (Federal Register 45: 52803-52807). This animal is fully
protected under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). The
valley elderberry longhorn beetle (beetle) is completely dependent on its host plant, elderberry
(Sambucus species), which is a common component of the remaining riparian forests and
adjacent upland habitats of California’s Central Valley. Use of the elderberry by the beetle, a
wood borer, is rarely apparent. Frequently, the only exterior evidence of the elderberry’s use by
the beetle is an exit hole created by the larva just prior to the pupal stage. The life cycle takes
one or two years to complete. The animal spends most of its life in the larval stage, living within
the stems of an elderbeny plant. Adult emergence is from late March through June, about the
same time the elderberry produces flowers. The adult stage is short-lived. Further information on
the life history, ecology, behavior, and distribution of the beetie can be found in a report by Barr
(1991) and the recovery plan for the beetle (USFWS 1984).

Surveys

Proposed project sites within the range of the valley elderberry longhorn beetle should be
surveyed for the presence of the beetle and its elderberry host plant by a qualified biologist. The -
beetle's range extends throughout California’s Central Valley and associated foothills from about
the 3,000-foot elevation contour on the east and the watershed of the Central Valley on the west
(Figure 1). All or portions of 31 counties are included: Alameda, Amador, Butte, Calaveras,
Colusa, Contra Costa, El Dorado, Fresno, Glenn, Kern, Kings, Lake, Madera, Mariposa, Merced,
Napa, Nevada, Placer, Sacramento, San Benito, San Joaquin, San Luis Obispo, Shasta, Solano,
Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba.

If elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level occur on or adjacent to the proposed project site, or are otherwise located where they may
be directly or indirectly affected by the proposed actlon, minimization measures which Include
planting replacement habitat (conservation planting) are required (Table 1).

All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at
ground level that occur on or adjacent to a proposed project site must be thoroughly searched
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for beetle exit holes (external evidence of beetle presence). In addition, all elderberry stems one
inch or greater in diameter at ground level must be tallied by diameter size class (Table 1). As
outlined in Table 1, the numbers of elderberry seedlings/cuttings and associated riparian native
trees/shrubs to be planted as replacement habitat are determined by stem size class of affected
elderberry shrubs, presence or absence of exit holes, and whether a proposed project lies in a
riparian or non-riparian area.

Elderberry plants with no stems measuring 1.0 inch or greater in diameter at ground level are
unlikely to be habitat for the beetle because of their small size and/or immaturity. Therefore, no
minimization measures are required for removal of elderberry plants with no stems measuring
1.0 inch or greater in diameter at ground level with no exit holes. Surveys are valid for a period
of two years.

Avoid and Protect Habitat Whenever Possible

Project sites that do not contain beetle habitat are preferred. If suitable habitat for the beetle
occurs on the project site, or within close proximity where beetles will be affected by the project,
these areas must be designated as avoidance areas and must be protected from disturbance
during the construction and operation of the project. When possible, projects should be designed
such that avoidance areas are connected with adjacent habitat to prevent fragmentation and
isolation of beetle populations. Any beetle habitat that cannot be avoided as described below
should be considered impacted and appropriate minimization measures should be proposed as
described below.

Avoidance: Establishment and Maintenance of a Buffer Zone

Complete avoidance (i.e., no adverse effects) may be assumed when a 100-foot {or wider) buffer
is established and maintained around elderberry plants containing stems measuring 1.0 inch or
greater in diameter at ground level. Firebreaks may not be included in the buffer zone. In buffer
areas construction-related disturbance should be minimized, and any damaged area should be
promptly restored following construction. The Service must be consulted before any disturbances
within the buffer area are considered. In addition, the Service must be provided with a map
identifying the avoidance area and written details describing avoidance measures.

Protective Measures

1. Fence and flag all areas to be avoided during construction activities. In areas
where encroachment on the 100-foot buffer has been approved by the Service,
provide a minimum setback of at least 20 feet from the dripline of each elderberry
plant.

2. Brief contractors on the need to avoid damaging the elderberry plants and the
possible penalties for not complying with these requirements.

3. Erect signs every 50 feet along the edge of the avoidance area with the following
information: "This area is habitat of the valley elderberry longhorn beetle, a
threatened species, and must not be disturbed. This species is protected by the
Endangered Species Act of 1973, as amended. Violators are subject to prosecution,
fines, and imprisonment." The signs should be clearly readable from a distance of
20 feet, and must be maintained for the duration of construction.

4. Instruct work crews about the status of the beetle and the need to protect its
elderberry host plant.

Restoration and Maintenance

Restore any damage done to the buffer area (area within 100 feet of elderberry
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plants) during construction. Provide erosion control and re-vegetate with
appropriate native plants.

Buffer areas must continue to be protected after construction from adverse effects
of the project. Measures such as fencing, signs, weeding, and trash removal are
usually appropriate.

No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle
or its host plant should be used in the buffer areas, or within 100 feet of any
elderberry plant with one or more stems measuring 1.0 inch or greater In diameter
at ground level.

The applicant must provide a written description of how the buffer areas are to be
restored, protected, and maintained after construction is completed.

Mowing of grasses/ground cover may occur from July through April to reduce fire
hazard. No mowing should occur within five (5) feet of elderberry plant stems.
Mowing must be done in a manner that avoids damaging plants (e.g., stripping
away bark through careless use of mowing/trimming equipment).

Transplant Elderberry Plants That Cannot Be Avoided

Elderberry plants must be transplanted if they can not be avoided by the proposed project. All
elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level must be transplanted to a conservation area (see below). At the Service's discretion, a
plant that is unlikely to survive transplantation because of poor condition or location, or a plant
that would be extremely difficult to move because of access problems, may be exempted from
transplantation. In cases where transplantation is not possible the minimization ratios in Table 1
may be increased to offset the additional habitat loss.

Trimming of elderberry plants (e.g., pruning along roadways, bike paths, or trails) with one or
more stems 1.0 inch or greater in diameter at ground level, may result in take of beetles.
Therefore, trimming is subject to appropriate minimization measures as outlined in Table 1.

1. Monitor. A qualified biologist (monitor) must be on-site for the duration of the
transplanting of the elderberry plants to insure that no unauthorized take of the
valley elderberry longhorn beetle occurs. If unauthorized take occurs, the monitor
must have the authority to stop work until corrective measures have been
completed. The monitor must immediately report any unauthorized take of the
beetle or its habitat to the Service and to the California Department of Fish and
Game.

2. Timing. Transplant elderberry plants when the plants are dormant, approximately
November through the first two weeks in February, after they have lost their leaves.
Transplanting during the non-growing season will reduce shock to the plant and
increase transplantation success.

3. Transplanting Procedure,

a. Cut the plant back 3 to 6 feet from the ground or to 50 percent of
its height (whichever is taller) by removing branches and stems above
this height. The trunk and ali stems measuring 1.0 inch or greater in
diameter at ground level should be replanted. Any leaves remaining on
the plant should be removed.

b. Excavate a hole of adequate size to receive the transplant.

c. Excavate the plant using a Vemeer spade, backhoe, front end
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loader, or other suitable equipment, taking as much of the root ball as
possible, and replant immediately at the conservation area. Move the
plant only by the root ball. If the plant is to be moved and
transplanted off site, secure the root ball with wire and wrap it with
burlap. Dampen the burlap with water, as necessary, to keep the root
ball wet. Do not let the roots dry out. Care should be taken to ensure
that the soil is not dislodged from around the roots of the transplant. If
the site receiving the transplant does not have adequate soil moisture,
pre-wet the soil a day or two before transplantation.

d. The planting area must be at least 1,800 square feet for each
elderberry transplant. The root ball should be planted so that its top is
level with the existing ground. Compact the soil sufficiently so that
settlement does not occur. As many as five (5) additional elderberry
plantings (cuttings or seedlings) and up to five (5) associated native
species plantings (see below) may also be planted within the 1,800
square foot area with the transplant. The transplant and each new
planting should have its own watering basin measuring at least three
(3) feet in diameter. Watering basins should have a continuous berm
measuring approximately eight (8) inches wide at the base and six (6)
inches high.

e. Saturate the soil with water. Do not use fertilizers or other
supplements or paint the tips of stems with pruning substances, as the
effects of these compounds on the beetle are unknown.

f. Monitor to ascertain if additional watering is necessary. If the soil is
sandy and well-drained, plants may need to be watered weekly or
twice monthly. If the soil is clayey and poorly-drained, it may not be
necessary to water after the initial saturation. However, most
transplants require watering through the first summer. A drip watering
system and timer is ideal. However, in situations where this is not
possible, a water truck or other apparatus may be used.

Plant Additional Seedlings or Cuttings

Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is adversely
affected (i.e., transplanted or destroyed) must be replaced, in the conservation area, with
elderberry seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings to affected
stems). Minimization ratios are listed and explained in Table 1. Stock of either seedlings or
cuttings should be obtained from local sources. Cuttings may be obtained from the plants to be
transplanted if the project site is in the vicinity of the conservation area. If the Service
determines that the elderberry plants on the proposed project site are unsuitable candidates for
transplanting, the Service may allow the applicant to plant seedlings or cuttings at higher than
the stated ratios in Table 1 for each elderberry plant that cannot be transplanted.

Plant Associated Native Species

Studies have found that the beetle is more abundant in dense native plant communities with a
mature overstory and a mixed understory. Therefore, a mix of native plants associated with the
elderberry plants at the project site or simifar sites will be planted at ratios ranging from 1:1 to
2:1 [native tree/plant species to each elderberry seedling or cutting (see Table 1)]. These native
plantings must be monitored with the same survival criteria used for the elderberry seedlings
(see below). Stock of saplings, cuttings, and seedlings should be obtained from local sources. If
the parent stock is obtained from a distance greater than one mile from the conservation area,
approval by the Service of the native plant donor sites must be obtained prior to initiation of the
revegetation work. Planting or seeding the conservation area with native herbaceous species is
encouraged. Establishing native grasses and forbs may discourage unwanted non-native species
from becoming established or persisting at the conservation area. Only stock from local sources
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should be used.

Examples

Example 1

The project will adversely affect beetle habitat on a vacant lot on the land side of a
river levee. This levee now separates beetle habitat on the vacant lot from extant
Great Valley Mixed Riparian Forest (Holland 1986) adjacent to the river. However, it
is clear that the beetle habitat located on the vacant lot was part of a more
extensive mixed riparian forest ecosystem extending farther from the river’s edge
prior to agricultural development and levee construction. Therefore, the beetle
habitat on site is considered riparian. A total of two elderberry plants with at least
one stem measuring 1.0 inch or greater in diameter at ground level will be affected
by the proposed action. The two plants have a total of 15 stems measuring over 1.0
inch. No exit holes were found on either plant. Ten of the stems are between 1.0
and 3.0 inches in diameter and five of the stems are greater than 5.0 inches in
diameter. The conservation area Is sulted for riparian forest habitat. Associated
natives adjacent to the conservation area are box elder (Acer negundo californica),
walnut (Juglans californica var. hindsii), sycamore (Platanus racemosa), cottonwood
(Populus fremontii), willow (Salix gooddingii and S. laevigata), white alder (Alnus
rhombifolia), ash (Fraxinus latifolia), button willow (Cephalanthus occidentalis), and
wild grape (Vitis californica).

Minimization (based on ratios in Table 1):
* Transplant the two elderberry plants that will be affected to the conservation area.

* Plant 40 elderberry rooted cuttings (10 affected stems compensated at 2:1 ratio
and 5 affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

¢ Plant 40 associated native species (ratio of associated natives to elderberry
plantings is 1:1 in areas with no exit holes):

5 saplings each of box elder, sycamore, and cottonwood
5 willow seedlings

5 white alder seedlings

5 saplings each of walnut and ash

3 California button willow

2 wild grape vines

Total: 40 associated native species

* Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 assoclated natives. Since, a total of 80 plants must be planted
(40 elderberries and 40 associated natives), a total of 0.33 acre (14,400 square
feet) will be required for conservation plantings. The conservation area will be
seeded and planted with native grasses and forbs, and closely monitored and
malntained throughout the monltoring period.

Example 2
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The project will adversely affect beetle habitat in Blue Oak Woodland (Holland
1986). One elderberry plant with at jeast one stem measuring 1.0 inch or greater in
diameter at ground level will be affected by the proposed action. The plant has a
total of 10 stems measuring over 1.0 inch. Exit holes were found on the plant. Five
of the stems are between 1.0 and 3.0 inches in diameter and five of the stems are
between 3.0 and 5.0 inches in diameter. The conservation area is suited for
elderberry savanna (non-riparian habitat). Associated natives adjacent to the
conservation area are willow (Salix species), blue oak (Quercus douglasii), interior
live oak (Q. wislizenii), sycamore, poison oak (Toxicodendron diversilobum), and
wild grape.

Minimization (based on ratios in Table 1}:
« Transplant the one elderberry plant that will be affected to the conservation area.

« Plant 30 elderberry seedlings (5 affected stems compensated at 2:1 ratio and 5
affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

« Plant 60 associated native species (ratio of associated natives to elderberry
plantings is 2:1 in areas with exit holes):

20 saplings of blue oak, 20 saplings of sycamore, and 20 saplings of
willow, and seed and plant with a mixture of native grasses and forbs

o Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 associated natives. Since, a total of 90 plants must be pianted
(30 elderberries and 60 associated natives), a total of 0.37 acre (16,200 square
feet) will be required for conservation plantings. The conservation area will be
seeded and planted with native grasses and forbs, and closely monitored and
maintained throughout the monitoring period.

Conservation Area—Provide Habitat for the Beetle in Perpetuity

The conservation area is distinct from the avoidance area (though the two may adjoin), and
serves to receive and protect the transplanted elderberry plants and the elderberry and other
native plantings. The Service may accept proposals for off-site conservation areas where
appropriate.

1. Size. The conservation area must provide at least 1,800 square feet for each
transplanted elderberry plant. As many as 10 conservation plantings (i.e.,
elderberry cuttings or seedlings and/or associated native plants) may be planted
within the 1800 square foot area with each transplanted elderberry. An additional
1,800 square feet shall be provided for every additional 10 conservation plants.
Each planting should have its own watering basin measuring approximately three
feet in diameter. Watering basins should be constructed with a continuous berm
measuring approximately eight inches wide at the base and six inches high.

The planting density specified above is primarily for riparian forest habitats or other
habitats with naturally dense cover. If the conservation area is an open habitat
(i.e., elderberry savanna, oak woodland) more area may be needed for the required
plantings. Contact the Service for assistance if the above planting recommendations
are not appropriate for the proposed conservation area.

No area to be maintained as a firebreak may be counted as conservation area. Like
the avoidance area, the conservation area should connect with adjacent habitat
wherever possible, to prevent isolation of beetle populations.

Depending on adjacent land use, a buffer area may also be needed between the
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conservation area and the adjacent lands. For example, herbicides and pesticides
are often used on orchards or vineyards. These chemicals may drift or runoff onto
the conservation area if an adequate buffer area is not provided.

2. Long-Term Protecticn. The conservation area must be protected in perpetuity as
habitat for the valley elderberry longhorn beetle.-A conservation easement or deed
restrictions to protect the conservation area must be arranged. Conservation areas
may be transferred to a resource agency or appropriate private organization for
long-term management. The Service must be provided with a map and written
details identifying the conservation area; and the applicant must receive approval
from the Service that the conservation area is acceptable prior to initiating the
conservation program. A true, recorded copy of the deed transfer, conservation
easement, or deed restrictions protecting the conservation area in perpetuity must
be provided to the Service before project implementation.

Adequate funds must be provided to ensure that the conservation area is managed
in perpetuity. The applicant must dedicate an endowment fund for this purpose, and
designate the party or entity that will be responsible for long-term management of
the conservation area. The Service must be provided with written documentation
that funding and management of the conservation area (items 3-8 above) will be
provided in perpetuity.

3. Weed Control. Weeds and other plants that are not native to the conservation
area must be removed at least once a year, or at the discretion of the Service and
the California Department of Fish and Game. Mechanical means should be used;
herbicides are prohibited unless approved by the Service.

4. Pesticide and Toxicant Control. Measures must be taken to insure that no
pesticides, herbicides, fertilizers, or other chemical agents enter the conservation
area. No spraying of these agents must be done within one 100 feet of the area, or
if they have the potential to drift, flow, or be washed into the area in the opinion of
biologists or law enforcement personnel from the Service or the California
Department of Fish and Game.

5. Litter Control. No dumping of trash or other material may occur within the
conservation area. Any trash or other foreign material found deposited within the
conservation area must be removed within 10 working days of discovery.

6. Fencing. Permanent fencing must be placed completely around the conservation
area to prevent unauthorized entry by off-road vehicles, equestrians, and other
parties that might damage or destroy the habitat of the beetle, unless approved by
the Service. The applicant must receive written approval from the Service that the
fencing is acceptable prior to initiation of the conservation program. The fence must
be maintained in perpetuity, and must be repaired/replaced within 10 working days
if it is found to be damaged. Some conservation areas may be made available to
the public for appropriate recreational and educational opportunities with written
approval from the Service. In these cases appropriate fencing and signs informing
the public of the beetle’s threatened status and its natural history and ecofogy
should be used and maintained in perpetuity.

7. Signs. A minimum of two prominent signs must be placed and maintained in
perpetuity at the conservation area, unless otherwise approved by the Service. The
signs should note that the site is habitat of the federally threatened valley
elderberry longhorn beetle and, if appropriate, include information on the beetie's
natural history and ecology. The signs must be approved by the Service. The signs
must be repaired or replaced within 10 working days if they are found to be
damaged or destroyed.

Monitoring
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The population of valley elderberry longhorn beetles, the general condition of the conservation
area, and the condition of the elderberry and associated native plantings in the conservation area
must be monitored over a period of either ten (10) consecutive years or for seven (7) years over
a 15-year period. The applicant may elect either 10 years of monitoring, with surveys and
reports every year; or 15 years of monitoring, with surveys and reports on years 1, 2, 3, 5, 7,
10, and 15. The conservation plan provided by the applicant must state which monitoring
schedule will be followed. No change in monitoring schedule will be accepted after the project is
initiated. If conservation planting is done in stages (i.e., not all planting is implemented in the
same time period), each stage of conservation planting will have a different start date for the
required monitoring time.

Surveys. In any survey year, a minimum of two site visits between February 14 and June 30 of
each year must be made by a qualified biologist. Surveys must include:

1. A population census of the adult beetles, including the number of beetles
observed, their condition, behavior, and their precise locations. Visual counts must
be used; mark-recapture or other methods involving handling or harassment must
not be used. '

2. A census of beetle exit holes in elderberry stems, noting their precise locations
and estimated ages.

3. An evaluation of the elderberry plants and associated native plants on the site,
and on the conservation area, if disjunct, including the number of plants, their size
and condition.

4. An evaluation of the adequacy of the fencing, signs, and weed control efforts in
the avoidance and conservation areas.

5. A general assessment of the habitat, including any real or potential threats to the
beetle and Its host plants, such as erosion, fire, excessive grazing, off-road vehicle
use, vandalism, excessive weed growth, etc.

The materials and methods to be used in the monitoring studies must be reviewed and approved
by the Service. All appropriate Federal permits must be obtained prior to initiating the field
studies.

Reports. A written report, presenting and analyzing the data from the project monitoring, must
be prepared by a qualified biolegist in each of the years in which a monitoring survey is required.
Copies of the report must be submitted by December 31 of the same year to the Service (Chief
of Endangered Species, Sacramento Fish and wildiife Office), and the Department of Fish and
Game (Supervisor, Environmental Services, Department of Fish and Game, 1416 Ninth Street,
Sacramento, California 95814; and Staff Zoologist, California Natural Diversity Data Base,
Department of Fish and Game, 1220 S Street, Sacramento, California 95814). The report must
explicitly address the status and progress of the transplanted and planted elderberry and
associated native plants and trees, as well as any failings of the conservation plan and the steps
taken to correct them. Any observations of beetles or fresh exit holes must be noted. Copies of
original field notes, raw data, and photographs of the conservation area must be included with
the report. A vicinity map of the site and maps showing where the individual adult beetles and
exit holes were observed must be included. For the elderberry and associated native plants, the
survival rate, condition, and size of the plants must be analyzed. Real and likely future threats
must be addressed along with suggested remedies and preventative measures (e.g. limiting
public access, more frequent removal of invasive non-native vegetation, etc.).

A copy of each monitoring report, along with the original field notes, photographs,
correspondence, and all other pertinent material, should be deposited at the California Academy
of Sciences (Librarian, California Academy of Sciences, Golden Gate Park, San Francisco, CA
94118) by December 31 of the year that monitoring is done and the report is prepared. The
Service's Sacramento Fish and Wildlife Office should be provided with a copy of the receipt from
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the Academy library acknowledging receipt of the material, or the library catalog number
assigned to it.

Access. Biologists and law enforcement personnel from the California Department of Fish and
Game and the Service must be given complete access to the project site to monitor transplanting
activities. Personnel from both these agencies must be given complete access to the project and
the conservation area to monitor the beetle and its habitat in perpetuity.

Success Criteria

A mintmum survival rate of at least 60 percent of the elderberry plants and 60 percent of the
associated native plants must be maintained throughout the monitoring period. Within one year
of discovery that survival has dropped below 60 percent, the applicant must replace failed
plantings to bring survival above this level. The Service will make any determination as to the
applicant’s replacement responsibilities arising from circumstances beyond its control, such as
plants damaged or killed as a result of severe flooding or vandalism.

Service Contact

These guidelines were prepared by the Endangered Species Division of the Service's Sacramento
Fish and Wildlife Office. If you have questions regarding these guidelines or to request a copy of
the most recent guidelines, telephone (916) 414-6600, or write to:

U.S. Fish and Wildlife Service
Ecological Services

2800 Cottage Way, W-2605
Sacramento, CA 95825
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Table 1: Minimization ratios based on location (riparian vs. non-riparian), stem diameter of

Page 9 of 10

affected elderberry plants at ground level, and presence or absence of exit holes.

Location Stems Exit Holes || Elderberry || Associated
(maximum on Shrub | Seedling Native
diameter at Y/N Ratio? Plant

ground level) | (quantify) Ratio3
1
non-riparian stems >=1" & =<3" No: 1:1 1:1
Yes: 2:1 2:1
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non-riparian stems >3" & <5" No: 2:1 H 1:1

Yes: 4:1 il 2:1

non-riparian " stems >=5" No: 3:1 “ 1:1

Yes: 6:1 lLZ:l

riparian stems >=1" & <=3" No: 2:1 I 1:1
I

Yes: 4:1 2:1

riparian stems > 3" & < 5" No: 3:1 1:1

Yes: 6:1 2:1

: riparian H stems >=5" No: 4:1 1:1

Yes: 8:1 2:1

1 All stems measuring one inch or greater in diameter at ground level on a single shrub are considered occupied
when exit holes are present anywhere on the shrub.

2 Ratios in the Elderberry Seedling Ratio column correspond to the number of cuttings or seedlings to be planted
per elderberry stem (one inch or greater in diameter at ground level) affected by a project.

3 Ratios in the Associated Native Plant Ratia column correspond to the number of associated native species to be
planted per elderberry (seedling or cutting) planted.

Click for range map

Encagaed Spacies Div, Spcramente Fish & Wikdlive Offics, US, Fish & Wiidive Serdcs
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

In reply refer to:

1-1-05-F-0016 -
SEP 0:9 2005
. To: Refuge Manager, Sacramento National Wildlife Refuge Complex
Willows, California
From: ‘%rcting Field Supervisor, Sac and Wildlife Office.

Sacramento, California

Subject: Intra-A gency Formal Consultatipn on th@emorzmdum of Understanding

between the U.S. Fish and Wildlife Service, California Department of Fish
and Game, and California Department of Parks and Recreation for
Riparian Restoration and Management in Glenn, Tehama, Butte, and

' ) Colusa Counties, California

This document has'been pfeparcd in response to your October 8, 2004, request to initiate formal
consultation with the U.S. Fish and Wildlife Service (Service) on the effects on federally-listed
species from the proposed updating of the Memorandum of Understanding (MOU) between the
Service, the California Department of Fish and Game (CDFG), and the California Department of
Parks and Recreation (State Parks). The updating would include the addition of specific
language covering limits of liabilities covered by the MOU. Tn addition, this biological opinion
analyzes effects of projects that are covered by the MOU, including the Sacramento River and
Feather River Wildlife Areas, and the O’Connor Lakes Unit Riparian Restoration Project
(proposed project) within the Feather River Wildlife Area in Sutter County, California. At issue
are adverse effects of the proposed project on the threatened valley elderberry longhorn beetle
(Desmocerus californicus dimorphus) (beetle). Your request was received by.the Sacramento
Fish and Wildlife Office on October 8, 2004. This document is in accordance with section 7 of
the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) (Act) and in
accordance with the regulations governing intra-agency consultation (50 CFR §402).

This consultation is based on: (1) the October 8, 2004, draft Memorandum of Understanding
between the U.S. Fish and Wildlife Service Regarding the Sacramento River National Wildlife
Refuge, the California Department of Fish.and Game Regarding the Sacramento River Wildlife
Area and Feather River Wildlife Area, and the California Department of Parks and Recreation,
Northern Buttes District, regarding the Sacramento River State Parks, (2) the August 18, 2004,
draft O'Connor Lakes Unit Riparian Restoration Plan, Feather River Wildlife Area, Sutter
County, California, prepared by River Partners for the CDFG; (3) the July 2004 Hydraulic

-
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Analysis of the O'Connor Lakes Restoration Project, prepared by MBK Engineers; (4) the

December 13, 2004, O'Connor Lakes Unit of the Feather River Wildlife Area Elderberry Shrub
Survey, prepared by CDFG; (5) the December 9, 2004, and January 19, 2005, electronic mail
correspondences from Michele Ng of the California Department of Water Resources (DWR) to

* Rick Kuyper of the Service regarding proposed conservation measures and maintenance

activities; (6) the 2004 Description of Proposed Work, Riparian Restoration Project, Fi eather
River Wildlife Area, O'Connor Lakes Unit, prepared by River Partners; (7) elderberry shrub

survey information from the O’Connor Lakes area provided by CDFG to the Service on January

11, 2005; (8) the April 13, 2005, electronic mail correspondence from Armand Gonzales of
CDFG to Rick Kuyper of the Service regarding the proposed project description and comiments
from DWR, the Reclamation Board, and River Partners; (9) the June 2005 Hydraulic Analysis of
the O’Connor Lakes Restoration Project, prepared by MBK Engineers; (10) the

August 30, 2005, electronic mail correspondence from Michele Ng of DWR to Rick Kuyper of
the Service which provided final comments regarding the draft biological opinion and a request
for the Service to issue the biological opinion; and (10) other information available to the

Service.

Based on our analysis, the Service has determined the proposed project will result in the
establishment of a significant amount of habitat for the valley elderberry longhorn beetle that will
be of long-term benefit o this listed animal, and any adverse effects will be temporary and
relatively minor in nature.

Consultation History

October 8, 2004. The Service’s Sacramento Office received the request for formal section 7
consultation from the Sacramento National Wildlife Refuge.

December 9, 2004. Michele Ng of DWR sent an electronic mail correspondence to Rick Kuyper
of the Service regarding proposed maintenance activities for the proposed project.

January 11, 2005. A meeting was éttend:d by Chris Nagano and Rick Kuyper of the Service,
Michele Ng, Armand Gonzales and Dale Whitman of CDFG, and John Carlon of River Partners.

January 19, 2005. Michele Ng sent an electronic mail correspondence to Rick Kuyper regarding
proposed conservation measures for the proposed project. - '

February 7, 2005. John Carlon provided the July 2004 Hydraulic Analysis of the O’Connor
Lakes Restoration Project to the Service.

February 23, 2005. Rick Kuyper sent a draft copy of the project description via electronic mail
correspondence to Armand Gonzales, Michele Ng, and John Carlon and requested comments and
edits. '

.-
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April 1 and April 8, 2005. Two meetings via telephone conference call was attended by Rick
Kuyper, Armand Genzales, Michele Ng, Stephen Bradley of the Reclamation Board, and John

Carlon.

April 13, 2005. Armand Gonzales sent an electronic mail correspondence to Rick Kuyper with
the compiled comments and edits of the project description from himself, Michele Ng, Stephen

Bradley, and John Carlon.

May 16, 2005. Rick Kuyper sent a draft copy of the this biological opinion for rev1ew to
Armand Gonzales, Michele Ng, Stephen Bradley, and John Carlon.

August 30, 2005. Michele Ng provided final comments on the draft biological opinion to Rick
Kuyper and requested that the biological opinion be issued.

Project Description

Memorandum of Understanding

A memorandum of understanding (MOU) was issued in 2004 between the Servwe CDFG, and
State Parks regarding land management issues at selected locations including all lands owned and
managed as the Sacramento River National Wildlife Refuge, Sacramento River Wildlife Area,
Feather River Wildlife Area, and State Parks located along the Sacramento and Feather Rivers in
Tehama, Butte, Glenn, Colusa Sutter and Yuba counties, California. The purpose of the MOU is
to formally document an agreement to mutually manage, monitor, restore, and enhance lands
managed for fish, wildlife, and plants along the Sacramento and Feather River, and to enhance
communication between the agencies to prevent duplicating or prescribing conflicting land
management and acquisition efforts. This BO applies to activities undertaken directly by the
agencies that are signatories to the MOU and by their agents, that is, individuals, agencies, or
organizations such as DWR and Levee District 1 that are'engaged in site management or
maintenance activities on behalf of and/or under the jurisdiction of one of the signatory agencies.

If this BO terminates, or if consultation related to this BO is reinitiated, DWR shall have the right
to restore the site to baseline elderberry (Sambucus sp.) population reflective of pre-project
conditions within one year of MOU termination or modification, or BO termination or
reinitiation; 130 elderberry shrubs with stems greater than 1 inch in diameter that do not interfere
with the flood conveyance capacity would be identified and allowed to remain. All other
elderberries may be removed from the project site.

O’ Connor Lakes Unit Restoration Project

The proposed 471-acre project site is located along the Feather River at river mile 18,
approximately six miles south of Yuba City in Sutter County. It is directly south of the Star
Bend section of the Feather River and north of the O’Conmnor Lakes section. Theproposed
project site is part of the Feather River Wildlife Area and is currently owned and managed by
CDFG. Currently, there are approximately 130 elderberry shrubs (Sambucus sp.) within the
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proposed project site. The majoiity of the shrubs are located along both sides of the road along
the Feather River. Elderberry shtubs are the sole host plant for the beetle, and stems 1.0 inclr or
greater in diameter at ground level are required for the beetle to complete its life cycle.

The proposed-project site has been disturbed by human activities for the past 100 years, and -
currently contains large amounts of non-native and invasive plants. The CDFG has identified the
site as a high priority for restoration because it would link two adjacent tracks of existing riparian
habitat, thus creating a 2,142 acre-block of contiguous riparian habitat. The goals of the
proposed project include: (1) the maintenance of general flood conveyance patterns across the
proposed project site; (2) removal of existing non-native invasive plant species; (3) planting of
appropriate native riparian vegetation using local seed sources; and (4) preservation of existing .
wildlife habitat. :

the Feather River Wildlife A_re

Periodic maintenance is conducted by DWR on and adjacent to the site, in the Lake of the Woods
and O ‘Conner Lake Areas. In the Lake of the Woods area, routine maintenance consists of
selectively clearing vegetation and debris in a2 330 acre area. Maintenance is performed by hand
crews in densely vegetated areas, and maintenance using heavy equipment is used to manage
grasses, woody growth, shrubs, and select trees. Mowing is a preferred maintenance activity,
however, periodically sites require leveling achieved through disking and/or dozing. Cleared
areas are also sometimes sprayed as part of ongoing management. Non-native vegetation

(e.g. giant reed, false bamboo, Chinese tallow, red sesbania, Sparish bloom, tree-of-heaven,

black locust, tree tobacco, castor bean, pampas grass, eucalyptus, tamarisk, and acacia) would be -

removed. In all areas, routine maintenance includes removing vegetative material, livingand
dead, which interferes with the successful execution, functioning maintenance, or operation of
the adopted plan of flood control. Floodwater conveyance capacity must meet the minimum
“flows specified in the U.S. Army Corps of Engineers (Corps) Operation and Maintenance
Manual, which at this location is specified to be 300,000 cubic feet per second (cfs) with three
feet of freeboard. Cleared trees, debris, brush, and trimmings are to be completely burned of
removed fror the floodway prior to flood season that extends from November 1 to April 15.

Routine maintenance in the O’Conner Lake area consists of clearing access and perimeter roads
by clearing brush and small trees, and re-grading the roads. For the O’Connor Lakes area, a
minimurn 400-foot wide strip would be converted to and maintained as grasslands. This strip
would be established paralle] to the river as much as possible and would be cleared of woody
vegetation to facilitate floodwater conveyance. Again, minimum conveyance capacity as
specified in the Corps Operation and Maintenance Manual would be met as currently specified or
as the Manual might be modified in the future, to protect public safety. :

The Reclamation District performs levee maintenance, which includes mowing, cutting, burning,
or spraying herbicides on weeds, grasses, shrubs and woody growth on levees as required to
conduct levee safety inspections. Other maintenance activities include grading levee slopes to
smooth surface irregularities, repair of the levee toe road, extermination of rodents (e.g. ground
squirrels) burrowing in the levees, and filling of burrows with earthen materials or grout.

2 ’ i
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Description of Riparian Restoration of the O’ Connor Lakes Unit

River Partners has identified a 228-acre portion of the proposed project area as an appropriate
location for the planting of native riparian species, including elderberry shrubs. When
elderberries are allowed by The Reclamation Board, elderberry shrubs would comprise

10 percent of the planted species composition. Elderberry shrubs would be planted at a density
of 20 plants per acre, totaling approximately 1,366 planted elderberry shrubs within the 228-acre
site. All of the woody trees and shrubs would be planted in rows that would be oriented
approximately north-northwest to south-southeast, which would be parallel to flood flows. This
orientation would serve to direct flood flows away from the west project levee. All rows would
be spaced 20 feet apart. '

The restoration area would be monitored and monitoring reports would be prepared by River
Partners staff, who would make monthly activity reports throughout the year, and an annual
guantitative survey would be performed between June and August. Towards the end of the
growing season, monthly reports and the annual monitoring results would be summarized and
reviewed at a meeting on the project site. Recornmendations for changes in field management
would be reported in a memo prepared at the end of the growing season. In addition, pré-and-
post-planting photographs would be taken annually to provide qualitative information on
vegetation changes at the restoration site. A final field report would be submitted to the Service

in 2007. ‘

Conservation\Measures for the O’Connor Lakes Unit

The following measures would be taken by DWR to minimize adverse effects to the valley
elderberry longhom beetle during flood control and maintenance activities:

1. Prior to beginning maintenance work in an area where the beetle might occur, DWR
maintenance supervisors-and crews would be trained by a qualified biologist to identify
and avoid harm to the species and its habitat.

2 Vegetation control through selective herbicide spraying in areas excluding levee slopes
would be restricted to glycoposphate (Roundup) herbicide. The glycophosphate
applications would occur only during appropriate weather conditions and with spray
equipment that minimizes drift. Every effort would be made to insure that no
glycophosphate herbicide is applied to elderberry shrub foliage. -

3. Vegetation control under the dripline would be done using mowers and using hand crews
July 1 through March 1.
4, Vegetation control using heavy equipment would occur up to the dripline of elderberry

shrubs. Heavy equipment work would be further restricted to periods of dry weather, and
DWR would suspend any ongoing maintenance work.and would implement erosion
control measures prior to any storm event to avoid adverse effects to elderberry shrubs.

-
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5. Elderberry shrubs may be removed if they are located within the minimum 400-foot wide
strip to be maintained free of woody vegetation needed to improve the hydraulic capacity
of the area; or if the shrub interferes with flow and sediment transport, or flood control
maintenance practices. Elderberry shrubs may also be removed if the floodwater _
conveyance capacity of the site falls below the minimum specified in the Corps Operation
and Maintenance Manual as such manual exists on the date of this biological opinion or
as it may be modified in the future to ensure public safety from flooding. In such cases,
every effort would be made to implement recommendations from resource agency
personnel regarding methods used to achieve public safety (adequate floodwater
conveyance capacity) goals. The intent of this cooperation is to collaboratively address

issues related to species recovery and public safety in a balanced fashion.

6. If transplanting an elderberry shrub becomes necessary because it is an impediment to
flood control and/or maintenance activities, DWR would notify the Service and transplant
the shrub(s) between November ! and February 14. If removal of the shrub is required
outside of these dates, it would be done in a manner to optimize survivorship of the shrub
in consultation with the Service. In order to create dispersal corridors for the beetle,
elderberry shrubs would be transplanted to a location that is within 50 feet of another
elderberry shrub with stems measuring-greater than 1.0 inch in diameter at ground level.

Status of the Species

The beetle was listed as a threatened species under the Act on August 8, 1980 (45 FR 52803).
Critical habitat for the species was designated and published at 50 CFR §17.95. Two areas along
the American River in the Sacramento metropolitan area have been designated as critical habitat
for the beetle. Critical habitat for this species has been designated along the lower American
River at Goethe and Ancil Hoffiman parks (American River Parkway Zone) and at the
Sacramento Zone, an area about a half mile from the American River downstream from the
American River Parkway Zone. In addition, an area along Puteh Creek, Solano County, and the
area west of Nimbus Dam along the American River Parkway, Sacramento County, are
considered essential habitat, according to the Valley Elderberry Longhorn Beetle Recovery Plan
(Service 1984). These critical habitat and essential habitat areas within the American River
parkway and Putah Creek support large numbers of mature elderberry shrubs with extensive
evidence of use by the beetle. .

The beetle is dependent on the elderberry, its host plant, which 1s a locally common component
of the remaining riparian forests and savannah areas and, to a lesser extent, the mixed chaparral-
foothill woodlands of the Central Valley. Use of the elderberry shrubs by the animal, a wood
borer, is rarely apparent. In most cases, the only exterior evidence of the shrub's use by the beetle
is an exit hole created by the larva just prior to the pupal stage. Observations made within
elderberry shrubs along the Cosumnes River, in the Folsom Lake area, and near Blue Ravine in
Folsom indicate that larval galleries can be found in elderberry stems with no evidence of exit
holes; the larvae either succumb prior to constructing an exit hole or are not far enough along in
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the deve]opmental process to construct an exit hole. Beetle larvae appear to be distributed in
stems which are 1.0 inch or greater in diameter at ground level. The Valley Elderberry Longhorn
Beetle Recovery Plan (Service 1984) and Barr (1991) contain further details on the valley
elderberry longhom beetle's life history.

Population densities of the beetle are probably naturally low (Service 1984). "It has been
suggested, based on the spatial distribution of occupied shrubs (Barr 1991), that the beetle is a.
poor disperser (Collinge et al. 2001). Low density and limited dispersal capability cause the
beetle to be vulnerable to the negative effects of the isolation of small subpopulations due to

habitat fragmentation.

When the beetle was listed as threatened in 1980, the species was known from less than

ten localities along the American River, the Merced River, and Putah Creek. By the time the
Valley Elderberry Longhom Beetle Recovery Plan was prepared in 1984, additional occupied
localities had been found along the American River and Putah Creek. As of 2005, the California
Natural Diversity Database (CNDDB 2005) contained 190 occurrences for this species in

44 drainages throughout the Central Valley, from a location along the Sacramento River in
Shasta County, southward to an area along Caliente Creek in Kem County (CNDDB 2005). The
beetle continues to be threatened by habitat loss and fragmentation, predation by the non-native
Argentine ants (Linepithema humile) (Holway 1998; Huxel 2000; Huxel and Hastings 1999;
Ward 1987), and possibly other factors such as pesticide drift, non-native plant invasion,
improper bummg regimes, off-road vehicle use, rip~rap bank protection pl'O_] ects, wood cutting,
and over-grazing by livestock (CNDDB 2005). '

"Environmental Baseline

Riparian forests, the primary habitat for the beetle, have been severely depleted throughout the
Central Valley over the last two centuries as a result of expansive agricultural and urban
developrerit (Katibah 1984; Roberts ez al. 1977; Thompson 1961). Since colonization, these
forests have been “...modified with a rapidity and completeness matched in few parts of the
United States” (Thompson 1961). As of 1849, the rivers and larger streams of the Central Valley
were largely undisturbed. They supported continuous bands of riparian woodland four to five
miles in width along some major drainages such as the lower Sacramento River, and generally
about two miles wide along the lesser streams (Thompson 1961). Most of the riverine
floodplains supported riparian vegetation to about the 100-year flood line ’

(Katibah 1984). A large human population influx occurred after 1849, however, and much of the
Central Valley riparian habitat was rapidly converted to agriculture and used as a source of wood
for fuel and construction to serve a wide area (Thompson 1961). By as early as 1868, riparian
woodland had been severely affected in the Central Valley, as evidenced by the following -

excerpt:

o
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“This fine growth of timber which once graced our river [Sacramento], tempered the
atmosphere, and gave protection to the adjoining plains from the sweeping winds, has
entirely disappeared - the woodchopper’s axe has stripped the river farms of nearly all the
hard wood timber, and the owners are now obliged to rely upon the growth of willows for
firewood” (Cronise 1868, in Thompson 1961).

The clearing of riparian forests for fuel and construction made land available for agriculture
(Thompson 1977). Natural levees bordering the rivers, once supporting vast tracts of riparian
habitat, became prime agricultural land (Thompson 1961). As agriculture expanded in the
Central Valley, n »eeds for increased water supply and flood protection spurred water development
and reclamation projects. Artificial levees, river channehzanon dam building, water diversion,
and heavy groundwater pumping further reduced riparian habitat to small, isolated fragments
(Katlbah 1984). In recent decades, these riparian areas have continued to decline as a result of
ongoing agricultural conversion as well and urban development and stream channelization. As
of 1989, there were over 100 dams within the Central Valley drainage basin, as well as thousands
of miles of water delivery canals and streambank flood control projects for irrigation, municipal
and industrial water supplies, hydroelectic power, flood control, navigation, and recreation -
(Frayer et al. 1989). Riparian forests in the Central Valley have dwindled to discontinuous strips
of widths currently measurable in yards rather than miles. -

Some accounts state that the Sacramento Valley supported approximately 775,000 to

800,000 acres of riparian forest as of approximately 1848, just prior to statehood (Smith 1977;
Katibah 1984). No comparable estimates are available for the San Joaquin Valley: Based on
early soil maps, however, more than 921,000 acres of riparian habitat are believed to have been
present throughout the Central Valley under pre-settlement conditions (Katibah 1984). Another
source estimates that of approximately five million acres of wetlands in the Central Valley in the
1850s, approximately 1,600,000 acres were riparian wetlands (Warner and Hendrix 1985; Frayer

et al. 1989).

Based on a California Department of Fish and Game riparian vegetation distribution map, by
1979, there were approximately 102,000 acres of riparian vegetation remaining in the Central
Valley. This represents a decline in acreage of approximately 89 percent (Katibah 1984). More
extreme figures were given by Frayer et al. (1989), who reported that woody riparian forests in
the Central Valley had declined to 34,600 acres by the mid-1980s (from 65,400 acres in 1939).
Although these studies have differing findings in terms of the number of acres lost (most likely
explained by differing methodologies), they attest to a dramatic historic loss of riparian habitat in
the Central Valley. As there is no reason to believe that riparian habitat suitable to the beetle ‘
(elderberry shrubs) would be destroyed at a different rate than other riparian habitat, we can
assume that the rate of loss for beetle habitat in riparian areas has been equally dramatic.

A number of studies have focused on riparian vegetation losses along the Sacramento River,
which supports some of the densest known populations of the beetle. Approximately 98 percent
of the middle Sacramento River’s historic riparian vegetation was believed to have been
extirpated by 1977 (DWR 1979). The State Department of Water Resources estimated that
native riparian habitat along the Sacramento River from Redding to Colusa decreased from

- -
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27,720 acres to 18,360 acres (34 percent ) between 1952 and 1972 (McGill 1975;

Conrad et al. 1977). The average rate of riparian loss on the middle Sacramento River was
430 acres per year from 1952 to 1972, and 410 acres per year from 1972 to 1977. In 1987,
riparian areas as large as 180 acres were observed converted to orchards along this River

(McCarten and Patterson 1987).

Barr ( 1991) examined 79 sites in the Central Valley supporting valley elderberry longhorn beetle
habitat. When 72 of these sites were re-examined by researchers in 1997, seven no longer
supported valley elderberry longhorn beetle habitat. This loss represents a decrease in the
number of sites with valley elderberry longhom beetle habitat by approximately nine percent in

Six years. .

No comparable information exists on the historic loss of non-riparian valley elderberry longhom
beetle habitat such as elderberry savanna and other vegetation communities where elderberry
shrubs also occur (oak or mixed chaparral-woodland, or grasslands adjacent to riparian habitat).

- However, all natural habitats throughout the Central Valley have been heavily adversely affected
within the last 200 years (Thompson 1961), and we can therefore assume that non-riparian beetle
habitat also has suffered a widespread decline. This analysis focuses on loss of riparian habitat
because the beetle is primarily dependent upon riparian habitat. Adjacent upland areas are also
likely to'be important for the species, but this upland habitat typically consists of oak woodland
or elderberry savanna bordering willow riparian habitat (Barr 1991). ‘The'riparian acreage figures
given by Frayer et al. (1989) and Katibah (1984) included oak woodlands concentrated along
maj or drainages in the Central Valley, and therefore probably included lands we would class1fy
‘as upland habitat for the beetle adjacent to npanan drainages.

Between 1980 and 1995, the human population in the Central Valley grew by 50 percent, while
the rest of California grew by 37 percent . The Central Valley's population was 4,7 million by
1999, and it is expected to more than double by 2040. The American Farmland Trust estimates
that by 2040, more than 1 million cultivated acres will be lost and 2.5 million more put at risk
(Ritter 2000). With this growing population in the Central Valley, increased development

. pressure is likely to result in continuing loss of riparian habitat.

While habitat loss is clearly a large factor leading to the species’ declineg, other factors are likely
to pose significant threats to the long term survival of the beetle. Only approximately 20 percent
of riparian sites with elderberry observed by Barr (1991) and Collinge et al. (2001) support beetle
populations (Barr 1991, Collinge et al. 2001). Jones and Stokes (1988) found 65 percent of
4,800 riparian acres on the Sacramento River have evidence of beetle presence. The fact that a
large percentage of apparently suitable habitat is unoccupied suggests that the beetle is limited by
factors other than habitat availability, such as habitat quality or limited dispersal ability.

Destruction of riparian habitat in central California has resulted not only in a significant acreage
loss, but also has resulted in beetle habitat fragmentation. Fahrig (1997) states that habitat
fragmentation is only important for habitats that have suffered greater than 80 percent loss.
Riparian habitat in the Central Valley, which has experienced greater than 90 percent loss by
most estimates, would meet this criterion as habitat vulnerable to effects of fragmentation.

-
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Existing data suggests that beetle populations, specifically, are affected by habitat fragmentation.
Barr (1991) found that small, isolated habitat remnants were less likely to be occupied by bectles
than larger patches, indicating that valley elderberry longhom beetle subpopulations are
extirpated from small habitat fragments. Barr (1991) and Collinge et al. (2001) consistently:
found valley elderberry longhorn beetle exit holes occurring in clumps of elderberry bushes
rather than isolated bushes, suggesting that isolated shrubs do not typically provide long-term™
viable habitat for this species. Local populations of organisms often undergo periodic
colonization and extinction, while the metapopulation (set of spatially separated groups of a
species) may persist (Collinge 1996).

Habitat fragmentation can be an important factor contributing to species declines because: (1) it
divides a large population into two or more small populations that become more vulnerable to
direct loss, inbreeding depressmn, genetic drift, and other problems associated with small
populations; (2) it limits a species’ potential for dlspersal and colonization; and (3) it makes
habitat more vulnerable to outside influences by increasing the edge:interior ratio

' (anack 1998).

Small, isolated sitbpopulations are susceptible to extirpation from random demographic,
environmental, and/or genetic events (Shaffer 1981; Lande 1988; Lande 1993; Primack 1998).
While a large area may support a single large population, the smaller subpopulations that result
from habitat fragmentation may not be large enough to persist over a long time period. Asa
population becomes smaller, it tends to lose genetic variability through genetic drift, leading to
inbreeding depression and a lack of adaptive flexibility. Smaller populations also become more
vulnerable to random fluctuations in reproductive and mottality rates, and are more likely to be
extnpatcd by random environmental factors.

The beetle is a specialist on elderberry plants, and tends to have small population sizes and
occurs in low densities (Barr 1991; Collinge et al. 2001). Collinge et al. (2001) compared
resource use and density of exit holes between the beetle and a related subspecies, the California

" elderberry longhormn beetle (Desmocerus californicus californicus). The valley elderberry

longhorn beetle tended to oceur in areas with higher elderberry densities, but had lower exit hole
densities than the California elderberry longhorn beetle. With extensive riparian habitat loss and
fragmentation, these naturally-small valley elderberry longhorn beetle populations are broken
into even smaller, isolated populations. Once a small valley elderberry longhom beetle
population has been extirpated from an isolated habitat patch, the species may be unable to re-
colonize this patch if it is unable to disperse from nearby occupied habitat. Insects with limited
dispersal and colonization abilities may persist better in large habitat patches than small patches
because small fragments may be insufficient to maintain viable populations and the insects may
be unable to disperse to more suitable habitat (Collinge 1996).

Studies suggest that the beetle is unable to re-colonize drainages where the species has been -
extirpated, because of its limited dispersal ability (Barr 1991; Collinge ef al. 2001). Huxel and
Hastings (1999) used computer simulations of colonization and extinction patterns based on
differing dispersal distances, and found that the short dispersal simulations best matched the
1997 census data in terms of site occupancy. This suggests that dispersal and colonization are

L
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limited to nearby sites. At spatial scales greater than 6.2 miles, such as across drainages, valley
elderberry longhom beetle occupancy appears to be strongly influenced by regional extinction
and colonization processes, and colonization is constrained by limited dispersal (Collinge e al.
2001; Huxel and Hastings 1999). Except for one occasion, drainages examined by Barr that were
occupied in 1991 remained occupied in 1997 (Collinge ef af. 2001; Huxel and Hastings 1999).
The one exception was Stoney Creek, which was occupied in 1991 but not in 1997. All -
drainages found by Barr (1991) to be unoccupied in 1991 were also unoccupied in 1997. This
data suggests that drainages unoccupied by the valley elderberry longhorn beetle remain so.
Habitat fragmentation not only isolates small populations, but also increases the interface
between habitat and urban or agricultural land, increasing negative edge effects such as the
invasion of non-native species and pesticide contamination (Barr 1991). Several edge effect-
related factors may be related to the decline of the valley elderberry longhorn beetle.

Evidence of the beetle in the form of exit holes have been found within the proposed action area.
Elderberry shrubs with stems one inch or greater in diameter that provide suitable habitat are
found in and adjacent to the action area. The action area contains components that can be used
by the listed animal for feeding, resting, mating, and other essential behaviors. Therefore, the
Service believes that the valley elderberry longhorn beetle is reasonably certain to occur within
the action area because of the biology and ecology of the animal, the presence of suitable habitat
in and adjacent to the action area, as well as recent evidence of this listed species.

Project-Related Effects to the Valley Elderberry Longhorn Beetle

The overall effect of this project will result in long-term beneficial effects to the valley elderberry
longhom beetle. The project will restore 228 acres of habitat for the imperiled animal. This
addition of habitat in the area will benefit the listed beetle by increasing population numbers and
improving the dispersal abilities of the species. The proposed project may result in short-term
adverse effects to the valley elderberry longhom beetle. Maintenance and operations activities
and potential flood-fighting activities may remove elderberry shrubs from the proposed action
area. ,

Indirect effects may occur if maintenance and flood-fighting activities alter the terrain, such as
driplines, which may adversely affect elderberry bushes. Vehicles and construction equipment
may leak hazardous substances such as motor oil and antifreeze. Although the quantity leaked by
a given vehicle or engine may be minute, these substances can accumulate on roads or in parking
lots and then get washed into the adjacent environment by runoff during rain storms. A vanety
of substances could be introduced during accidental spills of materials.

Based on our analysis, the Service has determined the proposed project will result in the
establishment of a significant amount of habitat for the valley elderberry longhorn beetle that will
be of long-tenn benefit to this listed animal, and any adverse effects will be temporary and
relatlvcly minor in nature.
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Cumulative Effects

Cumulative effects include the effects of future State, tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed project are not considered in this section,
because they require separate consultation pursuant to section 7 of the Act. An undetermined
number of future land use conversions and routine agricultural practices are not subject to
Federal authorization or funding and may alter the habitat or increase incidental take of the beetle
and are, therefore, cumulative to the proposed project. Most of these future non-Federal projects
are considered indirect effects of the proposed action and effects are addressed through an
interim process of project approval and habitat conservation plan development.

Many activities affecting the beetle involve effects to elderberry shrubs located within riparian
ecosystems adjoining or within jurisdictional wetlands. These projects will be evaluated via
formal consultation between the Service and the Corps via the Federal nexus provided by section
404 of the Clean Water Act. However, a number of projetts exist for which there is no need to
discharge dredged or fill material into waters of the U.S. These projects, for which no section
404 permit is required, may lack a Federal nexus and thus, move forward absent formal
consultation. These projects pose a significant threat to the recovery of the valley elderberry
longhorn beetle. This loss of habitat negatively affects the environmental baseline and is difficult

to quantify.
Conclusion

After reviewing the current status of the beetle, the environmental baseline for the action area,

the effects of the proposed project, and the cumulative effects, it is the Service’s biological
opinion that the project, as proposed, is not likely to jeop ardize the continued existence of the
beetle. Critical habitat has been designated for the beetle. However, this action does not directly -
or indirectly affect these areas, and therefore, no destruction or adverse modification of critical
habitat is anticipated.

In cidental Take Statement

Section 9(a)(1) of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the
take of endangered and threatened fish and wildlife species, respectively, without special
‘exemption. Take is defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or
collect, or to attempt to engage in any such conduct. Harass is defined by the Service as an
intentional or negligent act or omission which creates the likelihood of injury to a listed species
by annoying it to such an extent as to significantly disrupt normal behavioral patterns which
include, but are not limited to, breeding, feeding, or sheltering. Harm is defined by the Service to
include significant habitat modification or degradation that results in death or injury to listed
species by impairing behavioral patterns'including breeding, feeding, or sheltering. Incidental
take is defined as take that is incidental to, and not the purpose of, the carrying out of an
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otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2), taking that is
incidental to and not intended as part of the agency action is not considered to be prohibited
taking under the Act provided that such taking is in compliance with this Incidental Take

Statement.

The measures described below are non-discretionary, and must be implemented by the Service so
that they become binding conditions of any grant or permit issued to the applicant, as
appropriate, in order for the exemption in section 7(0)(2) to apply. The Service has a continuing
duty to regulate the activity covered by this incidental take statement. If the Service (1) fails to
require the applicant to adhere to the terms and conditions of the incidental take statement
through enforceable terms that are added to the permit or grant document, and/or (2) fails to
retain oversight to ensure compliance with these terms and conditions, the protective coverage of

section 7(0)(2) may lapse.
Amount or Extent of Take

_ The Service anticipates incidental take of the valley elderberry longhorn beetle will be difficult to
detect or quantify. The cryptic nature of these species and their relatively small body size make

the finding of a dead specimen unlikely. The species occur in habitats that make them difficult to

detect. Due to the difficulty in quantifying the number of beetles that will be taken as a result of
the proposed action, the Service is quantifying take in terms of the number of elderberry shrubs -
with stems one inch or greater in diameter that will become unsuitable for beetles due to direct or
indirect effects as a result of the action. The Service anticipates that all valley elderberry
longhorn beetles inhabiting elderberry bushes within the 471 acre project site will be taken as a

result of the proposed project.

Upon implementation of the following reasonable and prudent measures, incidental take
associated with the project on the listed valley elderberry longhorn beetle, in the form of harm,
harassment, injury, or mortality from habitat loss or direct mortality will become exempt from
the prohibitions described under section 9 of the Act for direct and indirect effects. In addition,
incidental take in the form of harm, harassment, or mortality associated with the proposed project
will be exempt from the prohibitions described under section 9 of the Act.

B

Effect of the Take

The Service has determined that this level of anticipated take is not likely fo result in jeopardy to
the valley elderberry longhom beetle or result in destruction or adverse modification of critical
habitat for the valley elderberry longhorn beetle.

Reasonable and Prudent Measure

The proposed action contains all of the measures needed to adequately minimize the effects of
anticipated take on the beetle. For that reason, the Service has no Reasonable and Prudent

Measures.
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Reporting Requirements

The Sacramento Fish and Wildlife Office is to be notified within one working day of the finding
of any listed species or any unanticipated take of species addressed in this biological opinion.
The Service contact persons for this are the Deputy Assistant Field Supervisor of the Endangered
Species program at (916) 414-6600, and the Resident Agent-in-Charge of the Service’s Law
Enforcement Division at (916) 414-6660.

Any dead or severely injured beetles found (adults, pupae, or larvae) shall be given to the
Service’s Law Enforcement Division. All observations of valley elderberry longhorn beetles -
live, injured, or dead - or fresh beetle exit holes shall be recorded on California Natural Diversity
Data Base (CNDDB) field sheets and sent to California Department of Fish and Game, Wildlife
Habitat Data Analysis Branch, 1807 13" Street Room 2002, Sacramento, California 95814.

Conservation Recommendattons

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the
purposes of the Act by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendatwns are discretionary agency activities that can
- be implemented to further the purposes of the Act, such as preservation of endangered species
habitat, implementation of recovery actions, dr development of information and data bases.

1. The Sacramento River National Wildlife Refuge should continue to protect and restore
riparian and wetland habitats in the Sacramento River basin to increase habitat for the
valley elderberry longhom beetle. ¢

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or
benefiting federally-listed species or their habitats, the Service requests notification of the
implementation of any conservation recommendations.

Keinitiation — Closing Statement

This concludes formal consultation on the proposed Sacramento River Wildlife Area and the
Feather River Wildlife Area and O’Connor Lakes Unit Riparian Restoration Plan Project. As
provided in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary
Federal agency involvement or control over the action has been maintained (or is authorized by
law) and if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals,
effects of the agency action that may affect listed species or critical habitat in 2 manner or to an
extent pot considered in this opinion; (3) the agency action is subsequently modified in a manner
that causes an effect to the listed species or critical habitat that was not considered in this
opinion; or (4) a new species is listed or critical habitat designated that may be affected by the
action. In instances where the amount or extent of incidental take is exceeded any operations
causing such take must cease pending reinitiation. -

3
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Please contact Rick Kuyper or Chris Nagano at (916) 414-6645 if you have any questions or
comments regarding this intra-agency biological opinion on the Sacramento River Wildlife Area
and the Feather River Wildlife Area and O’Connor Lakes Unit RJpanan Restoration Plan Project.

cC:

Armand Gonzales, California Department of Fish and Game, Rancho Cordova, California
David Walker, California Department of Fish and Game, Red Bluff, California

Michele Ng, California Department of Water Resources, Sacramento, California

Woody Elliot, California Department of Parks and Recreation, Oroville, California
Stephen Bradley, The Reclamation Board, Sacramento, Cahforma

John Carlon, River Partners, Chico, California -
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1.0 Introduction

1.1 Permit Numbers
USFWS Biological Opinion Reference No. 81420-2009-F-0372-1; February &, 2009,
CDFG Streambed Alteration Agreement Notification No. 1600-2007-0217-R2.
CVFPB Encroachment Permit No. 18191, May 11, 2009.

1.2 Background
The Feather River Setback Levee and Habitat Enhancement Project zt Star Bend is
located on the Feather River, approximately six miles south of Yuba City, Sutter County.
The project site is located just east of State Highway 99 and Garden Highway, off of Star
Bend Road.

In 2009 a setback levee was constructed on the west bank of the Feather River at River
Mile 18.0 and converted approximately 55 acres of former orchard and levee into
floodplain habitat. The new setback levee has replaced an existing levee that posed a
high risk of failure and will decrease the flood stage, velocity, and scour potential of the
Feather River. Figure 1 shows the general location of the project area.

The overall project is broken into several phases. Phase 1A required 37 existing
elderberry shrubs to be transplanted to a nearby location within the project arca prior to
construction of the setback levee at Star Bend. Phase 1B required 20 acres of elderberry
and native associaic plants to be installed to enhance habitat for the valley elderberry
longhorn beetle (Desmocerus californicus dimorphus), herein referred to as VELB, a
listed threatened species under the federal Endangered Species Act. Phase 1C required
the planting of approximately 2.46 acres of California blackberry (Rubus ursinus) and
California rose (Rosa californica) to protect an area of cultural significance. This
document serves as an amended report for the Year 1 Feather River Setback Levee and
Phase 1 Habitat Enhancement Project at Star Bend report submitted in July 2010. Since
July, additional site maintenance had occurred that is documented in this report. The
submittal of this report will establish December 31 as the end of one establishment year.
The following establishment year will begin on January 1¥. Henceforth, monitoring
reports will be submitted by December 31* for that congruent establishment year.

1.3  Summary of Results
A total of two exit hole surveys were performed between February 14™ and June 30,
2010. During those visits a total of three potential VELB exit holes were observed on
elderberry transplant number SB-37 and a total of 102 that looked more than one year old
were observed over all the clderberry transplants (SB-01 through SB-37). No adult
VELB were observed during the site visits. A complete count of all installed elderberries
and native associate plantings was performed prior to June 30", A total of 4,048 plants
were installed in Phase 1B and by June 30" 2010; 3,921 individuals were alive for an
overall survivorship of 97.1 percent. A total of 2,544 native associates were alive out of
2,573 installed and a total of 1,377 elderberries were alive out of 1,475 installed, with a
percent survivorship of 98.9 percent and 93.4 percent survivorship respectively.

Star Bend Habitat Enhancement Project 1 Restoration Resources
Year- 1 Annual Monitoring Report December 2010
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2.0 Summary of Project Instailation

Native plant species were planted within the project area to mitigate for impacts caused
by the construction of the Feather River Setback Levee at Star Bend. Phase 1A
transplanting took place between February 9 and February 20, 2009 by River Partners.
They transplanted 37 elderberry clusters containing 210 or more stems greater than 1-
inch in diameter. Phase 1B plant installation began on February 8, 2010 beginning with
equipment mobilization and sitc preparation and ended on February 26, 2010. Prior to
the Phase 1B plant installation, the irrigation mainline valves and lateral lines were
installed. The irrigation system was functional by May 11, 2010 with the rchabilitation
of a former agricultural well. As-built drawings for plant and irrigation installation are
available in Appendix A.

2.1 Piant Installation

Planting rows were created in the elderberry enhancement area prior to plant installation
using a tractor with disc attachment and GPS equipment. A total of 32 rows were created
for planting installation and were spaced approximately 20 feet on center. Planting rows
were made so they do not come within 20 feet of the elderberry transplants installed
during Phase 1A work by River Partners. Planting rows were identified using GPS
equipment and are identified in the as-built drawings in Appendix A

Plant flag layout was performed in the field by restoration ecologists and provided each
plant to be spaced 11 feet on center. Restoration ecologists took micro-site conditions
into account when performing plant flag layout to provide beneficial growing conditions
for the native plants. Following plant flag layout, planting holes were created using a T-
200 bobcat tractor with an auger attachment. Each hole was over-excavated and then
backfilled with the remaining soil, creating a more friable soil medium that facilitates
root development. Plants were installed at each plant flag and supplemented with
endo/ecto mycorrhizal inoculum from Mycorrhizae Applications to support beneficial
microbial activity during root development. Following plant installation each plant was
fitted with a 12-inch paper tree box supported by a wood stake. Each installed plant was
then fitted with drip irrigation tubing containing three drip line emitters spaced 12-inches
apart.

The cultural site was enhanced by installing 1,020 California blackberry (Rubus ursinus)
and 1,020 California rose (Roca californica) cuttings. The planting rows for the cultural
site were spaced approximately 10 feet on center and individuals were installed 5 feet on
center. Table 1 and 2 identifies the total amount of plantings that were installed at each
sife.

Star Bend Habitat Enhancement Project 3 Restoration Resources
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Table 1. Phase 1B VELB Habitat Instalied Riparian Scrub Shrub Piantings

Common Name Scientific Name . Tnstalled
coyote brush Baccharis pilularis 524
mule fat Baccharis salicifolia 358
buttonbush Cephalnathus occidentalis 222
California rose Rosa californica 791
California blackberry Rubus ursinus 316
sandbar willow Salix exigua 137
Arrovo willow Salix lasiolepis 225
Associates Total 2573
blue elderberry | Sambucus mexicana 1475
Overall Total 4048
Table 2. Phase 1C Cultural Site Installed Riparian Scrub Shrub Plantings
Common Name Scientific Name Iustalied
California rose Rosa californica 1,020
California blackberry | Rubus ursinus 1,020
Total 2,040

2.2 Ixrigation Installation
Irrigation to woody plant species is provided through a drip irrigation system. The
system 1s connected to a sub-grade 4-inch PVC main line that begins at a rehabilitated
agricultural well located along an access road at the north edge of the project between the
elderberry planting site and the cultural site. The system utilizes three valves to irrigate
the different portions of the site. Valve | irrigates the new elderberries and native
associate plantings (Phase 1B}, Valve 2 irrigates the elderberry transplants (Phase 1A}
and Valve 3 irrigates the cultural site (Phase 1C). All three valves are operated by an
electric programmable irrigation controller.

Drip tubing was placed along the planting rows ensuring that the three drip emitters were
placed at each individual plant. Drip line “T” assemblies were used to connect each line
of drip tubing to a lateral PVC pipe, stemming off of Valve 1. Air relief valves were
installed at the end of each lateral line to flush the system during irrigation operations.
Each Phase 1A elderberry transplant is fitted with an 18-foot drip tubing ring located
around the drip line. This drip tubing is connected to a 1-inch on-grade lateral PVC line
that connects to Valve 2. A 2Y;-inch lateral PVC pipe extends from Valve 3 to the
cultural site (Phase 1C) where drip line “T” assemblies are used to connect drip tubing.
Drip tubing was placed along each planting row in the cultural site ensuring that the three
drip emitters were placed at each individual cutting.

Although planting was completed on February 26, 2010, irrigation installation was not
operational until May 11, 2010 due to favorable weather conditions and delays in well
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rehabilitation. The irrigation system became operational on May 11, 2010 using a
powered generator, On June 11, 2010, permanent electrical power from Pacific Gas and
Electric (PG&E) was provided to the pump making it fully automated. Although plants
were installed prior to the irrigation system being fully operational, above average
rainfall in the regional area provided the plantings with adequate water. Between
February and May 2010 the area received approximately 7-inches of rain. Frequent site
visits were made to monitor soil conditions and plant stress. During this period soils
were found to have fair to good moisture and warranted no action,

2.3 Signs and Fences

Permanent VELB protection signs were installed around the project area (Phases 1A and
1B) every 300 feet indicating the purpose of the habitat site. Fencing is not warranted
and was not installed as part of this project.

3.0 Summary of Maintenance Activities
This report summarizes maintenance activities from May 2010 to October 2010.
Maintenance activities consisted of non-native weed control, irrigation activities, and
replanting.

3.1 Irrigation
The irrigation system was operated from May through October 2010 by manual and
automatic operation. During irrigation operations the elcctronic timer been has been set
to operate each valve individually for 4 hours, twice per week. This regime would
provide each plant with approximately 6.0 gallons per irrigation day or 12.0 gallons per
week. This is based on the drip tube emitters having an emission rate of 0.5 gallons per
hour (GPH) and each plant receiving 1.5 GPH.

In June, restoration technicians flushed the system and checked the irrigation system for
leaks. In several areas the tubing had expanded and/or contracted likely due to heat and
had slightly offset the emitters from the plantings. The tubing in these areas were cut,
aligned properly and reattached. Other areas that had demonstrated leaks were repaired
using Teflon tape to seal threads or by re-applying glue to connection points.

In September, restoration technicians manually operated each irrigation valve to inspect
the operability of the system. Repairs were made to the “s-inch drip tubing where
necessary. In late October the irrigation system was winterized by draining each valve,
turning off the electronic timer and shutting down the power to the system. It was noted
by the restoration technicians that the power pole at the pump station was leaning in a
precarious position and may need to be rcaligned in an upright position in the future.

3.2 Weed Control

Two major weed control events occurred in April and in June 2010. Weed control
included mechanical and manual methods to reduce non-native weeds around the new
elderberries and native associate plantings. During each event, a tractor with a mowing
attachment was used to mow tall vegetation in the center of each row. String trimmers
were used to mow the areas around each planting to prevent competition for water and

Star Bend Habitat Enhancement Project 5 Restoration Resovrces
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sunlight. During site visits weeds were hand pulled from within the plant boxes where
string trimmers were not accessible.

Weed control continued in August 2010. All areas within the site were the focus of
mechanical implementation. Areas between the plant rows were, once again, mowed
using a tractor and mowing attachment, while the plant rows themselves were string
trimmed. Some weeds, primarily Johnson grass (Sorghum halepense) and thistle species,
were the targeted for hand removal, especially when found growing within the milk
carton tree protectors.

3.3 Replanting

During the August weed control event, the cultural site was subjected to mechanical weed
control. Mechanical weed control was performed using string trimmers fitted with a
flexible plastic trimmer line due to the amount of cobble on-site and potential fire hazard.
Restoration Resources enhanced the area by replanting California rose and California
blackberry with nursery grown container plants. Prior to plant installation restration
technicians walked the cultural site are and placed planting flags at emitter locations that
had dead individuals from the original plant installation. A total of 200 blackberries and
100 rose were installed as tree band sized container plants.

4.0 Monitoring

4.1 Performance Criteria
A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of
the associated native plants for Phase 1B must be maintained throughout the monitoring
period. If within one year of discovery the survival has dropped below 60 percent, failed
plantings will be replaced to bring survivorship above the success criteria. In August
2010 the performance criteria of a minimum survival rate of at least 10 percent of the
cultural site plantings was established for Phase 1C. There are no performance criteria
for the elderberry transplants.

4.2 Monitoring Methods

Although the timing and schedule for the Adult Beetle and Exit Hole Surveys will not
change, the Woody Plant Survivorship monitoring timing will change in subsequent years
and as a result this change will require future monitoring reports to be submitted by
December 31st of that establishment year.

4.2.1. Adult Beetle and Exit Hole Surveys

Surveys were conducted by closely examining the stems of all transplanted elderberries
subject to monitoring for the presence of adult beetles and exit holes. Once exit holes
were found, data was recorded on stem size, hole-height on stem, and whether the hole
looked new or old. All exit holes below eight feet and in live elderberry stems larger than
one inch were assumed to be made by VELB.

Star Bend Habitat Enhancement Project 6 Restoration Resources
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4.2.2. Plant Survivorship
Woody container plantings and cuttings within the project arca were evaluated for
survivorship and were given a health rating. Plants with leaves and/or greenish bud
scales were considered alive. Iflive leaves and greenish bud scales were not present,
monitors created a small (<4mm long) scratch on a main stem of the plant, to a depth just
under the bark. If the tissue under the bark was moist and/or greenish, the plant was
considered alive. A spot on the ground next to each tree was marked with non-toxic
ground marking paint in order to prevent double counting. Survivorship percentage was
calculated by dividing the number of live plants by the total number of plants instalied.
Each woody planting was located in the field in June 2010, and its health was evaluated
according to the nine point scale summarized in Table 3. In subsequent establishment
years woody plant survivorship will be conducted later in the year (September) in order
to have a better evaluation on the success of the woody plantings survivorship through
the full summer season. Since performance criteria for Phase 1C were established in
August 2010, only a qualitative analysis was performed for the cultural site plantings. At
the time of the qualitative analysis it was determined that more than 10 percent of the
cultural site plantings have survived, but more than 30 percent have died due to
competition with non-native weed species. To ensure that there werc a minimum of 10
percent of the cultural site plantings, replants were installed to exceed the minimum 10
percent performance criteria.

Yable 3. Plant Health and Vigor Rating System

Numericsl Index

Rating

Characteristics

Good

Free of any signs of stress, disease, nutrients, or parasite. 100-67%
healthy foliage cover. Leaves dark green, appropriate size for tree
species and development. Thick canopy cover, proportional height
to DBH ratio.

4-6

Fair

Evidence of stress, disease, nutrient deficiency, or parasites.
Minor leaf loss or deformity. 66-34% healthy foliage cover.
Leave green to yellow, a little smaller than average.

7-9

Poor

Clear evidence of widespread stress, disease, nutrient deficiency,
or parasites. 33-0% foliage cover. Substantial leaf loss or
yellowing, bud death. No canopy cover. High potential of tree
mortality.

4.2.3. Phote Documentation
Photos were taken during the monitoring events that show a representative of plant
growth at the site in random locations. Permanent photo stations were not established,
but will be installed at the end of Year 1 in order to make comparisons of plant growth,
health, and site conditions over subsequent years in the fail of each year. Photos of each
elderberry transplant were taken from the same location during each exit hole survey.
Representative photos are provided in Appendix B.
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4.3 Results and Discussicn

4.3.1. Adult Beetle and Exit Hole Surveys

A total of two exit hole surveys were performed on March 22™ and June 30™, 2010.
During the June visit a total of three new potential VELB exit holes were identified on
transplant number SB-37. One of the new potential exit holes were located
approximately 3 feet high on a stem measuring 5-inches in diameter. The other two new
potential exit holes were located approximately 6 feet high on branches that were 3-
inches and 5-inches in diameter. A total of 102 potential VELB exit holes that looked
more than one year old were observed over all the elderberry transplants. No adult
VELB were observed during the site visits.

4.3.2. Plant Survivorship

There were eight (8) species comprised of 4,048 individual woody plants assessed for
survivorship. Of the 4,048 individuals, 3,912 plants were found to be in to be in good or
fair health, 9 plants were considered to be in poor health and 127 plants were dead, with
an overall survivorship of 97.1 percent. The total survivorship for associate plant species
is 98.9 percent. Average height of the native associates is 2.42 feet and the average
health and vigor score is 1.64. The total survivorship for blue elderberry is 93.4 percent.
Average height of the blue ¢lderberries is 2.04 feet and the average health and vigor score
is 2.38. Table 4 summarizes the rcsults from plant survivorship monitoring.

During exit hole surveys each elderberry transplant was assessed for survivorship, health
and vigor. Out of the 37 elderberry transplants three (3} plants had all dead stems and no
new regenerating or budding stems. These elderberries were assumed to have been dead
during the exit hole surveys. The total percent survivorship of the elderberry transplants
is 91.9 percent and the average health and vigor score is 4.16. The elderberry transplants
that are assumed to be dead are SB-01, SB-16 and SB-19.

Table 4. Plant Survivorship, Average Height and Average Health

: ULy : Percent Average | Average
Comimon Name Scientific Name installed | Alive | Dead Surv;;:;smp Height (ft) | Health
coyote brush Baccharis pilularis 524 518 6 98.85 2.65 2.28
mule fat Baccharis salicifolia 358 352 6 98.32 3.20 1.45
buttonbush Cephalnathus occidentalis 222 226 2 99.10 1.08 1.76
California rose Rosa californica 791 780 11 98.61 1.70 1.84
California blackberry | Rubus ursinus 316 312 4 98.73 1.44 1.37
sandbar willow Salix exigua 137 137 0 100 3.66 1.37
arroyo willow Salix lasiolepis . 225 225 0 100 3.21 1.45
_ Associates Total 2573 2544 29 98.87 2.42 1.64
blue elderberry | Sambucus mexicana 1475 1377 98 93.36 2.04 2.38
Overall Total 4048 3921 127 97.05 2.23 2.01
Star Bernd Habitat Enhancement Project 8 Restoration Resources
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4.3.3. General Site Conditions
Surface water was present within the 20 acre habitat area in March due to low
depressions that do not provide sufficient drainage, but began to dry out into April.
These areas were avoided as best as possible during plant flag layout so that more xeric
species like elderberry do not sit in saturated soils. These areas may have stayed
inundated due to the more than average rain reccived in the regional area during the
winter and early spring season. All roads and signs show no signs of damage or
vandalism. Pedesirians, vehicles, and horses have been observed walking on the top of
the newly created setback levee and occasionally on the floodplain side at the toe of the
levee slope, but have not been observed within or show no signs of disturbing the
planting areas. Weeds have been kept mowed early in the season and demonstrate no
significant threats to the plantings. In June, the levee district performed a controlled burn
on the levee slope to assist in levee inspections. There are no signs of adverse affects or
threats from performing the burn.

5.6 Conciusion
Post construction monitoring results show that the VELB habitat is meeting performance
criteria. Although irrigation installation was completed later in the spring season with the
construction of the water well pump the native woody plantings have demonstrated good
vegetative development. Some plantings may have benefited from being placed in areas
that demonstrated ponding early in the season (e.g. willow species). Three elderberry
transplants are assumed to be dead and have no living vegetative growth. Three potential
VELB exit holes were found on transplant number SB-37, but no VELB individuals were
observed during exit hole surveys.

Construction began in February 2010 and was completed with the installation of the
water well pump in May 2010. All plantings were installed by February 26, 2010.
Maintenance activities included irrigation and weed management, During maintenance
site visits the irrigation system was flushed and inspected for functionality and
operability. Drip lines were walked and checked for damage. The irrigation was being
operated using an automatic timer and was programmed to operate for 4 hours per valve
twice per week. With the onset of natural precipitation restoration technicians winterized
the irrigation system by draining the valves and shutting down the power to the system.
Weeds were mowed in between rows and string trimmed between plants. No vandalism
was observed on-site. Signs and infrastructure was in good condition during site visits.
Pedestrians, vehicles, and horses were observed using the read at the top of the levee and
the road at the base of the levee, but have had no significant impacts to the new plantings
or the elderberry transplants. The levee district had performed a controlied burn on the
levee slope in June to remove vegetation for levee inspections and maintenance. The
native plantings or elderberry transplants did not appear to have been adversely affected
by the controlled burn.

Star Bend Habitat Enhancement Projec; 9 Restoration Resources
Year- | Annual Monitoring Report December 2010



6.0 References

River Partners. 2009. Elderberry Transplant Report Star Bend Setback Levee Project.
Prepared for the U.S. Fish and Wildlife Service and Levee District One. Sutter
County, CA.

River Partners, Stillwater Sciences. 2009. Habitat Enhancement Plan for the Feather
River Setback Levee and Habitat Enhancement Project at Star Bend. Prepared for
Levee District Onec and Wood Rodgers. Sutter County, CA.

U.S. Fish and Wildlife Service. Revised 1999, Conservation Guidelines for the Valley
Elderberry Longhom Beetle. Sacramento, CA.

Star Bend Hubitat Enhancement Project 10 Restoration Resources
Year- 1 Annual Moniioring Repost December 2000



Appendix A
As-Built Drawings

Star Bond Habitar Endioncement Project Restoration Resources
Year- 1 Aot Monitoring Repeit Liccember 20411



g wli

b TR

A

NVld NOILYDR4YI ' ONILNYId 1INE-SY

$0i003Y fing-sy
ANIWIONVHNIT LYLIGVH | 3SYHd N3 ¥VLS

LGN DHISIC 834877

s

€40 L L33HS

¥ XIANZSY

WS WAy

A...V
WS g A\ gy

Pt

=20 55
XD CERAUDCA S, | aram uasd as Dy o
Teare wrnmnm el RN

e i 2 e 0 3 it

oy e B e )
S KRR T b (50 -
e islaitecd R ws e
s Son T NELE
S .

i a1 30 458 5 )

S T
P LT e

iy

“12JUD0 LC (00| | PINEISUI pUE
URdE 10007 SMos Bute pajueld 9k sBuluE|
Apaopa pajiersul 1ziKeH 873A G 9584d ¢

JRIED U 00T
pagRIsi pue Leds 10ek-0L smol Buoke pejueld
sBumao sl sBuURly aNs BIMN O) 8sPly L

“S3LON ONLINYId

SN0 NOILLYHOLE T
AH TENIY BTG

(e3M0% 97)
AMVONNOE e
LS O ISYHA

DL ASYH

& e (sam2 L0r1)
i L il SHINLEVA HEAIY
Bl IS¥HY AR B00ckEsd
Q2 LNV TSNV
SUINLMYS {e8s
MENY AY SHIDY L0} HONOYHL L-8S

NO HILSIID LNV SNV L b
AR 48 4

YI 35VHe

{S2H0Y 597087 AUVONNOH
LS 9L ONY VI 38VH

ALNOY SSIVOV
CHLONMIONQD

SONINY Y p &//

SMHOE NVRIVARY G2 Lsm
LVLIEVH §73A 91 38YHd

HAAZ HOVELSS
QILONYLENOD ATMAN

P

T 5 5, o 0 5 0 S € T 0

ANOAVTONIZIS ddicd
3LIS WANLING DL 3SVYHJ

Y

Y a

Fae KPS I R

ANOAYT3ZIS Adid
AVLIEVH 873A €} I8YHd |

ANO
SONLINY I 3LYI00SSY
YINY NOISNT0X3
AMM3RY3dTE 05

FdIS 40 301 33AT1
MIN NOYD MOVEL3s
ONLNYId ON0G




o DS

HIEON

v

wn
=X

DNLLNY G L0

4

B

7

=

SpIIY [NE-Y

NENEONYHMS LVLIGYH | 30vHE ON

=g

g
o

na

]
o

O g L3NG

:_;’

€

Sddy

i
1

KON

054 52

ong

-

¢
et

puey Ag pajueid pus 15180j003 UCKEI0IS: 103fosd A
£q pey ey W pauLRiER g jeus seae vonelaban
Bupsixe pue eaie Wedsues) ADBQISDIE oyl Ul
suoneoo; Buueld jeuonippe iy 19Boos uogRIosa)
109[04d O AQ DBy BY) Ut PSLUBA 54 O} DIB SMOI ||V '

UDLBD

U0 100j-1 | BRfEISUl puE pede
100i-gz smu Buoie pajuerd
a1z ., g BuiBeq )
70Y, Yl $mos sBupuely ¢

“IBJUR0 U0 100G PajeIsul
pue pede Joo)-QL smos Buaje
pajued sBunino so apd

a2 o, i Sunuutiag a1
MOy, s swmos Bulueld 'z

1€ JO € 1904S) Mol

sad wened Bunueld sspads
30 WsurpERe XU
BuiuRl, 0) J3428 8583k "L
“SHLON ONILNYIG

UL HADNET Mo

NSV Sl T NI

i g o

L
i
T EBs o R TRITRAEGD R

RnTa GURDDY CLLIISNGT W NCINIE

: {omw e T 0 6

2 5 Y NOGTONS NN NTMIESINSS
. S P———
2005 i i g 2] R NN RS 25
BT AT Do PO TROYRNET

EDSe #T P EMDe FECY WA b

ViE [

ONEDET SIOGIWAT

g

A8 £33

ANOZ DNUNY e
FLiS ENLIND
21 38VYHd

SATUNOSIY NGILYHOL

v G0} AN
SIS G e YL 28

avod H0d0L
SONILNVTA
(AISUIATI) ENUHS
BNYOS NVIVdR: GFTTVLSNE
LYAIGVH §13A 81 ISR

FAAHT HOVELES
s~ QILONHLENOD AN

{eu98 J4'L)
SUINLYV WIAR
A8 8002 ‘934
QLN TSNV
4e-68

HONOYHL =88
SINVIASNYAL

(TEA YL I8YHA

—_—

ek

avoy

ATNO
SONIINY I 2UVIGOSSY
YV NCISNTOX3
AdHHAEHEATE 04

#0OTE 40 30L J3NE
AMIN WOYL XOVEL3S
DONLINY I ON 08




M0y J3YNg MOy Jayng

(spdwexz) wng-sy xew sbugueld (Auegiep|a) gruug Gruog usuediy pejigIsy BlqeH g) aseyd

w #
L ool | ooy lIeoL !
w w - Gip L BURMEW SNTAGUIRS AusBCISD enig
Y W_ o7 $i09/0198] JI[ES ANCHliw CADIIE
i m_m 18 5 endixs KiE S \Jedpies
H 9.8 SAISit 57Ny AUAQNZEKI eRIOTD|  MNNY
mw _ c. 157 EMOYRD RI0Y 2504 SRUOHED
kb« |18 foed SHEIHEIIR0 STUIEICUTED Usng unnog
| L m g3 EnoJidNes suEg w8 il
25 ¥IC suinid SuURYIDER 4 304q S0ADD,
a oz 81230 § oololg ALEN MGG DWEN UOWWOD,  OpOD
£ E m Beld weld |
m
. =3 v v vV S AN v v v HANN v NONN | NN YOOH 6 [
o = ' v v v H v v v v . MR oy [
W L Al s . v v v v v v v [
@ o OB u . v v Iy
m v v w
$ z ¥ S 0 s
= u L2 HaoH |
) e v 0 ON ()Y vI0Y oY £
m QVu . O On Voo vo0u voON vo0y Y20H oy vaoy oY r =
] _,w_.: 7 v Ol oo v 0N 3] Ox v od Y VOO cpefel oH |1
[ - HNH v YO v Yooy v : v . peler YOOH or |
HNV ] = L N . 8 v v v v O0N vo0y [
u M Mw w 0 v v v . Y \ o0 0 8L
W W 0 v g v Hnny v v v v o &
v 0! Hnne o v O 0 ot
= _.I_._. v vOOH v ¢O0N o) 0 e
W. P v 0 YO0N Y vo0H vooH vo0oN Vo0 VOO D i
il W v v vI0H HNNH w20 0d a0 v' D0 " “palal.] V0N Yo0H OH €€ B
m -4 N v v NN YO0 = v v . vO0ON vOOM oy ZE i
% cH v ’ 0 y g : : Taraly [ ;
= HNNY v 0 0 v v HANY i v v 0t i
o Hnny Ny v v HNY v HNME Hnnd HNY v v & |
— | snry . unny v Ny danny v qnnd anny Hnng VY o |
HOry Hnnd W0y HNnY Ny o iz i
v v oy uANA o oY 9z
m b U HN . o (4
5 . v v o0 HANY v : v : (13
“ m 5, ! 3 J v v voON v v v ’ v o €z
RS =] . o v ¢ 7 > = o 5 Z_
.mu.uwmw YI0N c . v Ny v v 5 It
www‘ z N vI0N sfelor BN " v vI0H vI0H Y30 Yo0H HnNe v Y vOOH -
A jalert HNNH v od voOu eloY vo0H uNNH o v zalery oH Gl
oo v v Y v 0 v v Voo att oy [
o Y v v v v v v o0 Iy
i v v v v v v VIO aL
y . ¢ v v v v g ; galery fors 5L
v v v v JI0H 0y i
g 3 o 20X 0 o . ; s oy TN
E % 0 - vo0H 0 X/ 0 O Q ZL
— g : v 0 0 v o} o Ll
w o od X/ v oY 0 v g v v 0 0k
¢ v H Y oM O v Y . v / v o [
8 X o vs a0 ; , _ . . : o2 :
w 0 v v Y v v v v “lelorY ou L
v v v 20Y . / Y20y 0y 9
oy | Enny Yoou oy v OH S
oY o qnnu o0 o on o -~ v
oy YOOu va0Y 0N YO0H v20H VOOu voou 1 €
[ o T Hh ¢ION YOOM ox Va0 Vo0N Vo0N O z
. ars " HONY vooy YI0H YO0 0 (077 L
sb 1w T v o 5 3 3 9 S ¥ £ z L | modauerd




"
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Appendix B
Photo Documentation

Star Bend Habitat Enhancement Project Kestoration Resources
Year- 1 Annuad Mowitoring Report December 20111



Elderberry Transplants SB-01 and SB-02; June 30, 2010.

Elderberry Transplants SB-03 and SB-04; June 30, 2010.

Star Bend Habitat Enhancement Project Restoration Resources
Year- 1 Arnual Monitoring Report December 2010



Elderberry Transplants SB-05 and £B-06; June 30, 2010,

Elderberry Transplants SB-07 and SB-08; June 30, 2010.

Star Bend Habitat Enhancement Project Restoration Resources
Year- 1 Annual Monitoring Report December 2010



Flderberry Transplants SB-09 and SB-10; June 30, 2010.

Elderberry Transplants SB-11 and 12; June 30, 2010.

Star Bend Habitat Enhancement Project Restoraiion Resources
Year- 1 Annual Monitoring Report December 2010



Elderberry Transplants SB-13 and SB-14; June 30, 2010.

Elderberry Transplants §B-15 and SB-16; June 30, 2010,

Star Bend Habitat Enhancement Project Restoration Resources
Year- | Annual ¥oniioring Report Lrecombne 20046
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RESTORATION

RESOURCES

Elderberry Transplants SB-17 and SB-18; June 30, 2010.

Elderberry Transplants SB-19 and SB-20; June 30, 2010.

Star Bend Habitat Enhancement Froject Restoration. Resources
Year- 1 Annual Monitoring Report December 2010



Elderberry Transplants SB-21 and SB-22; June 30, 201¢.

Elderberry Transplants SB-23 and SB-24; June 30, 2010,

Siar Bend Habitai Enlsncement Project Restoration Resources
Year- I Annual Monitoring Report December 2010



RESTORATION

SOYECES

Elderberiy Transplants SB-25 and SB-26; June 30, 20£0.

Elderberry Transplants SB-27 and SB-28; June 30, 2010.

Star Bend Habirat Enhancement Project Resiorarion Resources
Year- 1 Annual Monitoring Report December 2010



Elderberry Transplants SB-29 and $B-30; June 30, 2010,

Elderberry Transplants SB-31 and SB-32; June 30, 2010.

Star Bend Habitat Enhancement Project Restoration Resources
Year- 1 Annual Monitoring Report December 2010



Elderberry Transplants SB-33 and SB-34; June 30, 2010.

Elderberry Transplants SB-35 and SB-36; June 30, 2010.

Star Bend Habitat Enhancement Project Restoration Resources
Year- 1 Annual Monitoring Report December 2010



Elderberry Transplant SB-37; Potential VELB exit hole on elderberry transplant SB-37;
June 30, 2010.

Potential VELRB exit hole on elderberry transplant SB-37; Installed blue elderberry
(Sambucus mexicana); June 30, 2010.

Star Bend Habitat Enhancement Project Restoration Resources
Yecr- 1 Annual Monitoring Report Devember 2010



RESTORATION

SO NEe

Installed coyote brush (Buccharis pililarisy and mule fat (Baccharis salicifolia), June 30,
2010.

Installed California rose (Rosa californicay and California blackberry (Rubus ursinusy:
June 30, 20160,

Star Bend Habitat Enhancernent Project Restorarion Resources
Year- I Annual Monitoring Report December 2010



RESTORATION

fastatled arroyo willow (Safix lasiolepis) and sandbar willow (Salix exizuay; June 30,

2010.

Installed buttonbush { Cepholanthus occidentalis) and VELB habitat protection sign; June
30, 2040,

Star Bend Habitat Enhancement Project Restoration Resources
Year- 1 Annual Monitoring Report December 2010



-~ CONSTRUCTED
ACCESS ROUTE

ROAD

PHASE 1C
// CULTURAL SITE
PLANTING ZONE

_— PHASE 1C SITE

- BOUNDARY
3 P Pty .
Sy {2.46 ACRES)

50' NO PLANTING
SETBACK FROM NEW
LEVEE TOE OF SLOPE

50' ELDERBERRY
EXCLUSION AREA

ASSOCIATE PLANTINGS
ONLY
R0AD AN _— PHASE 1A AND 1B SITE
\ BOUNDARY (20.65 ACRES)
S} PHASE 1A
37 ELDERBERRY :
1A VELB 3 )
?2235;»&\,'\”3 TRANSPLANT CLUSTER ON
SB-1 THROUGH 1.07 ACRES BY RIVER
SB-37 PARTNERS
TRANSPLANTED »
FEB. 2009 BY PHASE 18: 5
RIVER PARTNERS 4,048 ELDERBERRY AND
(1.07 acres) ASSOCIATE PLANTS ON
' 19.58 ACRES BY
/ RESTORATION RESOURCES
NEWLY CONSTRUCTED _/

SETBACK LEVEE

PHASE 1B VELB HABITAT
INSTALLED RIPARIAN SCRUB
SHRUB (ELDERBERRY)
PLANTINGS

TUDOR ROAD

SYMBOLS LEGEND

S DESCRIPTION DETA.

e LM OF WORK {20 25 SCRES) § (246 ACRES)

CONTORLNES 9RO TO NEW LEVEE B
FONSTRLETION,

m S0 ELIERSZIZY EXCLUSON AREA (2 Rons witr bt 1 area cvs
d Perted vith aesocictss o) -

77T 5O VEGETATION SLANING EXCLUSION AREA (55 Euffer e
L) et cmatates eves o)

" PREVICUBLY CONSTRUCTES ACCESS ROUTE

-_— — FRENCUS.Y CONSTRICTED SWALE WATER G i
— _ERECTION
FLANTING ROWS [rowm 30 ¢por, Paviegs 1 o7 cogar egte
L ot of th o) ==
=] RRGATON WELL 0412 LoCATON -
ROWID LENGTH (FT) ' _ROWID LENGTH(FT.}
P1 908 Rl | 272
P2 912 R “Sege T
P3 509 73 515
P4 a97 R4 2487
P5 808 R5 =)
ad - R6 2001
P7 683 R7 1497
P8 653 RB 1631
P9 627 RS TTTTTT e )
P10 598 R10 1925
P11 535 R 2078
P12 362 R1Z o002
P13 333 R13 1901
P4 303 R14 1864
P15 271 R15 | 3709
P16 228 R16 | 1694
P17 190 R17 1 {e58
P18 150 8 1629
P19 101 TR T s
| JEEEL e | RO TTESE
R21 1239
R22 496
R34
Rn 440
RZ5 447
R26 397
R27 354
28 316
PLANTING NOTES: B39 T 386
1. Please refer to "Planting R0 | 2A
Matrix" attachment for R31 45
species planting pattern per TOTAL 43445
row (Sheet 3 of 3).

2. Planting rows with ‘Row
ID' beginning with "P" are
pcle or cuttings planted
along rows 10-foot apart and
installed 5-foot on center,

3. Plantings rows with 'Row
ID' beginning with "R" are
planted along rows 20-foot
apart and installed 11-foot on
center.

4. All rows are to be verified in the field by the project
restoration ecologist. All additional planting locations ._;;.
in the elderberry transplant area and existing
vegetation areas shall be determined in the field by
the project restoration ecologist and planted by hand.
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Phase 1B Habitat Installed Riparian Scrub Shrub (Elderberry) Plantings Matrix As-Buiit (Example)

Buffer Row Buffer Row

Plant/Row 1 2 3 4
1 1 ROCA 0O ROCA

2 ROCA ROCA ROCA ROCA
."'—"'"3"""""" ROCA ROCA
4

5 ROCA
5 ROCH ROCA i A
7
8

ROCA ROCA f f

137 GRI
13 ROCA
15 ROCA ROCA

18 ROCA R
18 ROGA ROCH

P P D

b OO > DD

25 ROCA
26 ROCA

RUUR

RUUR

33 ROCA ROCH ROCA
CJ

FTEl RocA ROCA

a3 ROCA ROCA

p " RUUR

— SO

9 ROCA RUUR A
B Roc Wl RUUR | RUUR

= -

9 10 11 122 7 13 ]
i RUUR :
ROCA ROCA RUUR
ROCA RO RO
: RUUR ASA RO
RUUR
f) i O i
f\ ) A 0 \
& O RO & i ROCA
O RO ROCA
O O 4
0 ROCA p
A A s f ROCA
ROCA A A A ROCA
: ROCA A RUUR ROCA
: i A RUUR R
& =8 ()
20 : A
A nase RUUR
A RUUR RUUR
RUUR A . : RUUR
A ) A
£\ 9 A ROCA
ROCA RO RUUR £ RO
A ROCA ROCA RUUR RO
A A ROCA f\
A 0) A f
A A\ 9 A A O
f\ i f A O
A & A RUUR
2 ROCA A RO RUUR
OCA RO ROCA ROCA ROCA A
OCA ROGCA ROCA f
20 A
RO
A f A ROCA
f A A ROCA
A RUUR A A £
Piant Flag 1
Code Common Name Scientific Name Project Totals
tcoyote brush Baccharis pilularis 524
mule fat Baccharis saljcifolia 358
bottun bush Cepholanthus occidentalis 222
California rose Rosa californica 791
RUUR _ |California blackberry |Rubus ursinus 316
sandbar willow Salix exigua 137
arroyo willow Salix lasiolepis 225
A blue elderberry Sambucus mexicana 1.475
i 4,048

RESOURCE

v vy o 00
CA LIC. 24200112

RESTORATION |
3868 CINCINNATT AVENUE
- ROCKLIN, GA 95768

PREPARED BY:

APPENDIX A

Levee District No. 1

AT

STAR BEND PHASE 1 HABITAT ENHANCEMENT
As-Built Recorda
SAMPLE PLANTING MATRIX

EHEET TILE:

SCALE

MORTH

L —

300

S SE t Sh s Nt

CHeCHEpar:

0 75 150

o« 3

=

SHEET M




Appendix H



LEVEE DISTRICT NO. 1 OF SUTTER COUNTY — UNIT No. 144
OPERATION AND MAINTENANCE MANUAL ADDENDUM

APPENDIX H

USACE Flood Damage Reduction Segment/System Inspection Report

January 12, 2011
GEI 100372 Wood Rodgers 8270.004
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