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1.0 Purpose, Context, and Goals

1.0 PURPOSE, CONTEXT, AND GOALS

1.1 Purpose of the Arroyo Grande Creek Channel Waterway Management
Program

The Arroyo Grande Creek Channel Waterway Management Program (WMP) is a comprehensive set of
actions designed to restore the capacity of the leveed lower three miles of Arroyo Grande Creek Channel
and the Los Berros Creek Diversion Channel (Figure 1) to provide flood protection up to a 20-year storm
event while simultaneously enhancing water quality and sensitive species habitat within the managed
channel. The WMP establishes a framework for how the lower portion of Arroyo Grande and Los Berros
Creeks will be managed, long-term, to meet the goals established by Zones 1 and 1A (Zone 1/1A) of the
San Luis Obispo County Flood Control and Water Conservation District (District) (Figure 1).

Management, within the context of the WMP, includes a combination of capital improvement projects,
long-term maintenance activities, active restoration and enhancement projects, mitigation measures,
performance monitoring, monitoring of implemented projects, programmatic elements, and adaptive
management that responds to the performance monitoring activities. A description of each of these
management activities are included in the WMP with enough detail so that the WMP will act as a
guiding document on how to implement the project or program, how the project or program's success
will be monitored, and what mitigation or protection measures will be required as part of project or
program implementation. It is the hope of the District that this program is viewed as self-mitigating and
the document is a useful tool that will allow regulatory agencies to issue multi-year permits for the
efficient implementation of the program components.

1.2 Waterway Management Program Project Elements

The WMP was developed subsequent to an alternatives analysis that evaluated options to reduce
flooding, manage sediment, and improve habitat conditions in the Arroyo Grande Creek Channel. The
program alternatives were developed in cooperation with the community, the Coastal San Luis Resource
Conservation District (RCD) and the District and are described in detail in the Arroyo Grande Creek
Erosion, Sedimentation, and Flooding Alternatives Study (Alternatives Study) completed in January 2006
by Swanson Hydrology and Geomorphology. Alternatives 3a and 3c are the preferred alternatives and
are the basis of the proposed Waterway Management Program. Alternative 3 includes the following key
project elements:

1
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1.0 Purpose, Context, and Goals

o Vegetation Management: Manage riparian vegetation annually to improve flood capacity.
Within the riparian corridor support a continuous canopy cover of mature trees and fill existing

gaps while encouraging species diversity.

e Sediment Management: Conduct sediment management in a way that will improve flood
capacity and enhance geomorphic function so as to minimize future sediment accumulations
that require intensive management;

e Levee Raise: Raise levees throughout the flood control channel to ultimately achieve a channel
capacity that will protect the adjacent community and farmland up to a 20-year flood event; and

e Raise UPRR Bridge: Raise the Union Pacific Railroad Bridge above the 20-year water surface
elevation to increase the flood capacity of the channel.

1.3 Project Background

Arroyo Grande Creek has a long history of flood impacts to agriculture and human habitation that dates
back to the time of the early settlements in the mid-19" century. Historical accounts and a geomorphic
analysis of the lower watershed and Cienega Valley suggest that much of the valley floor was at grade
with the Creek and consisted of a broad thicket of willows and other riparian trees (Dvorsky, 2004).
From the time of the earliest settlements, use of the valley for homesteading, agricultural production,
dairies, and cattle ranching required clearing of vegetation and active management of the channel and
floodplain (Figure 2). Management, in those days, consisting primarily of ditching the channel to
provide a predictable flow path, building levees, removing willow thickets, and leveling the land. Much
of these activities were carried out by individual landowners with little to no coordinated efforts

between adjacent property owners.

In the 1950'’s, severe flooding from Arroyo Grande Creek resulted in inundation of prime farmland in the
Cienega Valley and significant impacts to existing infrastructure. At the time, Arroyo Grande and
adjacent communities were primarily rural with a combined population of less than 5,000 residents. To
reduce future economic impacts to the agricultural economy and the growing urban and rural
residential population, the community organized the Arroyo Grande Creek Flood Control Project
(Project). The Project, led jointly by the USDA-Soil Conservation Service/Arroyo Grande Resource
Conservation District, was completed in 1961 to protect homes and farmland in La Cienega Valley.
(These organizations are now known as the USDA-Natural Resources Conservation Service and the

Coastal San Luis RCD, respectively.)
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A: Remnant riparian area evident in 1939 aerial photo, (highlighted in red), no longer exists in 2002 aerial photo.

B: Wide floodplain / riparian area evident in 1939 aerial photo, in 2002 aerial photo riparian area is confined by agricultural fields.

(» WATE RWAYS FIGURE 2: A) 1939 and 2003 comparison of aerial photos showing remnant floodplain

CONSULTING, INC. and channel features. B) 1939 and 2002 comparison of aerial photos

showing changes to riparian width.
Santa Cruz, CA | watways.com | Portland, OR




1.0 Purpose, Context, and Goals

The main feature of the Project was a levee system and trapezoidal channel that confined Arroyo
Grande Creek from its confluence with Los Berros Creek downstream to the Pacific Ocean (Photo 1). In
addition, the lower portion of Los Berros Creek from the Valley Rd Bridge to the confluence with Arroyo
Grande Creek was diverted from its pre-1960 channel, which ran along the southern edge of La Cienega
Valley, to its current confluence upstream of the Highway 1 Bridge. Runoff from the Meadow Creek
watershed, which runs though Pismo Lake, was designed to enter Arroyo Grande Creek through a pair of
flap gates, known as the Sand Canyon Flap Gates, near the Pismo State Beach. Maintenance of the
Project, following construction was the responsibility of the District (Zone 1/1A), RCD, and NRCS per a
maintenance agreement. Landowners within the zone are assessed an annual fee to support
management and maintenance of the flood control reach.

Photo 1. Constructed trapezoidal channel at UPRR bridge in 1958.

The original flood control channel was built in 1959 and was designed to carry a discharge of 10,120
cubic feet per second (cfs), which, at the time of the analysis, was determined to have a recurrence of
once every 100 years. Maintenance of the flood control channel as required by the 1959 Operation and
Maintenance Agreement between the District, NRCS, and the CSLRCD (1959 Agreement), consisted
primarily of vegetation and sediment removal to maintain the design geometry and capacity of the
channel and routine maintenance of the levee system and associated infrastructure. Maintenance
activities in recent years were restricted by a combination of lack of funding (Zone 1/1A maintenance
funds had not risen appreciably since the creation of the special district) and environmental concerns

Arroyo Grande Creek Channel San Luis Obispo County Flood Control and
FINAL Waterway Management Program Water Conservation District



1.0 Purpose, Context, and Goals

about the impacts of vegetation and sediment removal on aquatic and riparian habitat in the flood
control reach.

Environmental concerns and restrictions increased following the listing of the California red-legged frog
(Rana aurora draytonii), in 1996, and steelhead (Oncorhynchus mykiss), in 1997. Protection of critical
habitat for these two species meant that past maintenance activities, required under the 1959
Agreement with the NRCS and RCD, were no longer feasible. Limited sediment management did occur
in November 1999 and October 2001 but pursuit of subsequent sediment management projects ended
when the District pursued a permit in 2002 and it was determined that a Coastal Development Permit
(CDP) was required. Although the Coastal Commission issued a CDP, they required preparation of a
comprehensive analysis of the alternatives available for long-term flood protection, to be completed in
three years. The District felt that development of a comprehensive plan would require more time and
the 2002 CDP was withdrawn.

The requirements put forth by the Coastal Commission led the U.S. Fish and Wildlife Service, NOAA
Fisheries, and the California Department of Fish and Game to also request that a more comprehensive
strategy be prepared to manage the flood control reach through a maintenance program that
specifically protects aquatic habitat. The 1959 Agreement was terminated by all parties on December 1,
2009. The termination of the agreement recognizes that the original project has reached its design life
(50 years) and achieved its intended purpose. Parties to the agreement concur that major changes in
watershed regulations, hydrology and objectives for the watershed require a new watershed plan not
consistent with the 1959 maintenance agreement.

In 1999, the US Army Corps of Engineers developed a study to assess the existing capacity of the flood
control reach. The results suggested that the system currently has a reduced capacity of 1,700 cfs which
equates to a recurrence interval of approximately 2-year to 5-years (USACE, 2001). The capacity of the
as-built channel (the channel as built in 1961), according to the USACE model, was determined to be
6,500 cfs with an associated level of protection between the 10-year and 20-year runoff event. These
results showed that even with 1961 geometry, where sediment has been removed, the capacity of the
channel has been reduced by approximately 1,000 cfs, most likely due to changes in the levee geometry
from settlement and erosion. The USACE study pointed to the need for a more detailed alternative
assessment to define project opportunities and costs associated with improving overall capacity and
flood protection.

6
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1.0 Purpose, Context, and Goals

On March 5, 2001, during a high intensity rain event, the levee was breached on the south side between
the mouth and the Union Pacific railroad bridge (Photos 2 and 3). It was estimated by observers in the
field at the time of the levee breach that the levee would have overtopped upstream of the 22" Street
bridge had the levee not breached and lowered the overall water surface. Hundreds of acres of
farmland and several residences were flooded in La Cienega Valley. Impacts from the flooding persisted
beyond the winter season as many of the lower lying areas with clay soils located in the southern
portion of the valley remained saturated. The northern levee remained intact, thereby protecting
several residential developments, the Oceano Aiport, and the regional wastewater treatment plant that
services the communities of Arroyo Grande, Oceano and Grover Beach.

Photo 2. Oblique photo of flooding in the Cienega Valley following the levee breach of March 2001 (looking south).

Photo 3. Close-up view of the levee breach and flooding of farmland in March 2001 (looking at south levee from north levee).

7

Arroyo Grande Creek Channel San Luis Obispo County Flood Control and
FINAL Waterway Management Program Water Conservation District



1.0 Purpose, Context, and Goals

As a result and subsequent to the 2001 flooding, the RCD, on behalf of the District, contracted with the
consulting firm of Swanson Hydrology and Geomorphology (SH+G) to develop a range of flood
protection alternatives, known as the Alternatives Study, which was completed in January 2006. The
Alternatives Study focused in-depth on erosion sources, sedimentation and hydrology as they relate to
recurring flooding in the lower reaches of the creek. The final study described six different
“Alternatives”, or sets of feasible projects and management actions, that could be implemented to
manage flooding in Zone 1/1A, and provides estimates of the degree of flood protection afforded by
each Alternative. The Zone 1/1A Task Force, a technical subcommittee of the Zone 1/1A Advisory
Committee, met with SH+G staff twice during 2005 to provide feedback and recommendations
regarding which options to consider for analysis in the Alternatives Study, and to review preliminary
results. The Zone 1/1A Task Force consisted of representatives from U.S. Fish and Wildlife, California
Department of Fish and Game, the Coastal Conservancy, NOAA/NMFS, Regional Water Quality Control
Board, San Luis Obispo County Public Works and Environmental Planning Departments, City of Arroyo
Grande, Oceano Community Services District, Central Coast Salmon Enhancement, Zone 1/1A Advisory
Committee, and U.S. Army Corps of Engineers.

The completion of the Alternatives Study provided Zone 1/1A with a range of viable solutions to improve
flood capacity in the channel(s). The Zone 1/1A Advisory Committee endorsed Alternative 3 as the
preferred alternative and in 2006 the property owners in Zone 1/1A approved additional property tax
assessments to substantially enhance maintenance and operation efforts to the Arroyo Grande and Los
Berros Creek Channels. Funding was now available to develop and carry out a long-term management
plan for the flood control channel. In fall 2007, SLO County Public Works drafted a Notice of Preparation
and a Request for Qualifications for preparation of an environmental impact report/environmental
assessment and assistance with regulatory permitting. Representatives of the Zone 1/1A Advisory
Committee Task Force joined SLO County Public Works staff in reviewing applications, conducting
interviews, and selecting a consulting firm to recommend to the SLO County Board of Supervisors for
contract. The firm selected was the Morro Group, now SWCA, Inc., partnering with SH+G (now
Waterways Consulting) to prepare a Waterway Management Program (WMP) that includes project
actions described under Alternative 3 of the Alternatives Study combined with enhancement actions
that improve habitat conditions in the flood control reach for steelhead, California red-legged frog, and
other species that rely on the aquatic environment.

In addition to activities specifically addressed in the WMP relating to the Arroyo Grande Creek channel,
a Memorandum of Understanding (MOU) is in place that is designed to improve watershed conditions
and limit sediment delivery from upslope areas to impacted reaches Arroyo Grande Creek such as the
flood control reach. The County of San Luis Obispo and the County Flood Control and Water

8
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1.0 Purpose, Context, and Goals

Conservation District became a signatory to the Arroyo Grande Creek Watershed MOU on April 22,
2008. The purpose of the MOU is to enhance an overall understanding of watershed issues and
promote consensus between the parties in order to better protect, manage and enhance the Arroyo
Grande Creek watershed.

The MOU recognizes that some of the agencies have existing responsibilities within the watershed and
that those autonomous responsibilities will continue. The intent of the MOU involves educating each
other on those efforts and identifying how collaborative efforts in the watershed management can be
implemented in the future more efficiently and effectively. Future implementation of collaborative
efforts will require development of cost sharing agreements and action plans, which will need separate
approval by participating agencies.

By signing the MOU, the County showed its support for collaborative watershed management. Other
signatories of the MOU include: the City of Arroyo Grande, RCD, and the Central Coast Salmon
Enhancement. The RCD and the Central Coast Salmon Enhancement have become key advocates for the
MOU and are working with other resource agencies to become signatories, including: US Fish and
Wildlife Service, Natural Resource Conservation Service, CA Department of Fish and Game, and CA
Department of Parks and Recreation. The CA Regional Water Quality Control Board was solicited for
signature, but was unable to sign and instead endorsed the MOU.

1.4 Project Need

The proposed project is needed to provide the residents of Zone 1/1A with improved flood protection.
Prior to the termination of the 1959 maintenance agreement, the District, RCD, and NRCS were
responsible for operation and maintenance of the leveed lower three miles of Arroyo Grande Creek. As
concerns for environmental protection have increased, the District has been limited in its ability to
conduct periodic maintenance to reduce flood risks to adjacent landowners and sustain the channel's
design capacity. Consequently, the existing channel has a severely reduced capacity and can only
provide protection up to the 4.6 year flow recurrence event. This level of flood protection is inadequate
and severely limits the ability of Zone 1/1A to meet its obligations to residents in the District. This was
evidenced during the 2001 levee system breach on the south side which inundated hundreds of acres of
farmland and several residences. It could have been much worse if the system breached on the north
side. However, the northern levee remained intact, thereby protecting several residential
developments, the Oceano Airport, and the South County Sanitation District Wastewater Treatment
Plant that services the communities of Arroyo Grande, Oceano, and Grover Beach.

9
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2.0 Existing Conditions

2.0 EXISTING CONDITIONS

2.1 Project area

Arroyo Grande Creek is a 157 square mile coastal watershed located in west-central San Luis Obispo
County (Figure 3). The mainstem of Arroyo Grande Creek flows through the cities of Arroyo Grande and
Oceano and is an important regional waterway, providing agricultural and municipal water to the
communities of Arroyo Grande, Grover Beach, Oceano, Pismo Beach, and Avila Beach by way of Lopez
Reservoir located in the upper portion of the watershed. An expanding urban population and a desire to
maintain the region’s agricultural roots has resulted in an increasing demand on the natural and
biological resources of the Arroyo Grande Creek watershed.

The Waterway Management Program project area is located along the lower portion of mainstem
Arroyo Grande and Los Berros Creeks within San Luis Obispo County, California. The project areais a
linear corridor with two segments: (1) beginning on Arroyo Grande Creek 0.14 mile upstream of the
confluence of Los Berros Creek and continuing downstream to the upper edge of the Arroyo Grande
Creek lagoon at the Pacific Ocean, and (2) beginning at the Century Lane Bridge on Los Berros Creek and
continuing downstream to the confluence with Arroyo Grande Creek (Figure 1). The total project length
is approximately 3.5 miles.

The project area ends just upstream of a euryhaline coastal lagoon that occurs at the mouth of Arroyo
Grande Creek (Figure 4). Portions of the lagoon lie within the Pismo Dunes State Reserve and the lagoon
bisects Pismo State Beach. Similar to other coastal lagoons in central California, the mouth of the creek
is seasonally obstructed by a sand bar that forms in spring and persists until winter rains are sufficient to
hydraulically force the sand bar to open. During drought or periods of prolonged dry weather the sand
bar may not open at all. When the sand bar is in place depths in the lagoon can increase causing the
lagoon to backwater a significant distance up into the flood control channel.

2.2 Larger watershed context

Though it is difficult to definitively describe what Arroyo Grande Creek may have historically looked like,
historical accounts from early settlers and an understanding of the physical setting provides a glimpse
into the past and a picture of how the channel functioned. A key feature in the existing landscape of
Arroyo Grande is Lopez Dam. Lopez Dam is located at a point in the watershed where there is a

10
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2.0 Existing Conditions

transition from confined mountain valley to an unconfined coastal plain. Dams are often sited in such a
location because they provide a convenient constriction point for a dam, thereby minimizing the
amount of earthen material required to impound a relatively large area upstream. Downstream of
Lopez Dam the channel is much flatter, the valley much wider and historic floodplain deposits occur
across the entire valley bottom (Figure 5). This area represents a depositional zone within the
watershed where large quantities of water and sediment transported from the upper watershed
historically spread across the valley floor, creating the large alluvial valley that exists today. Channels in
steep, higher gradient valleys can transport more sediment than channels in lower gradient, wide valleys
because the energy required to move sediment is a function of an energy gradient that is related to
surface water slope and depth. This is often referred to as the sediment transport competence of the
flow. In the lower portions of the mainstem, near the Community of Oceano, the floodplain deposits
are extensive. Combined with the potential for a sand berm to form at the mouth, high tides and storm
surges during peak flow events, and the constricting presence of the sand dunes, this portion of the
system can be classified as deltaic in nature. The lower portion of the channel historically supported a
large lagoon that extended into the Meadow Creek wetlands to the north of the existing levee.

2.3 Biological conditions

2.3.1 Botanical resources

Six plant community types occur within the Project Area including willow riparian woodland, riparian
scrub, coyote brush scrub, ruderal (weedy) grassland, in-stream wetlands, and landscape tree groves.
The willow riparian woodland habitat type comprises the majority of the proposed flood control area. In
addition to the main plant community types, four special status species have been identified as having
the potential to occur in the project area including sand marshwort, La Graciosa thistle, Gambels
watercress, and San Bernardino aster. The potential for these species to occur is based on a records
search of the California Native Plant Society (CNPS) and California Natural Diversity Database (CNDDB)
inventories and the presence of suitable habitat on site.

When the flood control channel was constructed in 1959 all riparian vegetation was removed from the
channel, resulting in a flat-bottom trapezoidal channel devoid of all vegetation. This condition was
maintained for many decades with periodic dredging of the channel to maintain overall capacity. Due to
concerns associated with the presence of threatened species, past management activities that
maintained flood conveyance were restricted. Since 2006 vegetation is annually managed as part of a
program conducted by the District with assistance from the RCD. The current program acquires annual
permits from California Department of Fish and Game and the California Coastal Commission.

13

Arroyo Grande Creek Channel San Luis Obispo County Flood Control and
FINAL Waterway Management Program Water Conservation District



NS

RV
m—  HIGHWAYS !
STREETS / ROADS

RAILROADS

/1) B4 S ;

RIVERS AND STREAMS

ey f
o

‘f - '_"-f-m: ®

o

HISTORIC AREAS OF DEPOSITION

i@
F

A

FLOODPLAIN COMPARISON

#

HISTORIC FLOODPLAIN AREAS
4685 acres

CURRENT ACTIVE CHANNEL AREA [+
722 acres

. o\ ’
J o 1
Nineauty
Nt \ r‘.7_|.

3

Miles 1:126,720

FIGURE 5: Historic versus existing active channel areas on Arroyo Grande Creek an
@ WATERWAY'S

tributary channels downstream of Lopez Reservoir. Mapped surfaces represent areas of
CONSULTING. INC. active deposition and storage of sediment delivered from the upper watershed. Loss of
Santa Cruz, CA watways.com

potential sediment storage in the lower valley results in transport and delivery of supplied
Portland, OR | sadiment to the flood control reach.




2.0 Existing Conditions

2.3.2 Fisheries resources

Historically, Arroyo Grande Creek supported a large native population of steelhead (Oncorhynchus
mykiss). Land use impacts in the watershed and construction of Lopez Dam and Reservoir has greatly
reduced their numbers to a point where only a small run of adult steelhead occur today. Access to
historic spawning habitat upstream of Lopez Reservoir was completely cut off due to construction of the
dam in the late 1960’s. The remaining habitat consists of the mainstem of Arroyo Grande Creek
downstream of the dam and short reaches of year-round flow on tributaries such as Los Berros and Tar
Springs. Unfortunately, the mainstem of Arroyo Grande Creek downstream of Lopez Reservoir, Los
Berros Creek, and Tar Spring Creek do not provide the prime spawning and rearing habitat that
historically occurred upstream of Lopez Reservoir. The accessible reaches of the mainstem of Arroyo
Grande Creek consist of approximately 14 miles of channel along the mainstem, 14 miles of channel
along Los Berros and an equal amount along Tar Springs.

In 1997, steelhead (Oncorhynchus mykiss) runs along the Central Coast of California were listed as
threatened under the Endangered Species Act. Due to their declining numbers and federal protection,
awareness has been raised about the fate of the steelhead run in Arroyo Grande Creek and a strategy is
being pursued to restore this population through habitat enhancement measures downstream of Lopez
Reservoir.

The most recent habitat assessment and steelhead abundance surveys were conducted in 2004 and
2006, respectively. Habitat assessments of the entire mainstem of Arroyo Grande Creek below Lopez
Reservoir were conducted in the summer of 2004 by the California Conservation Corps (Close and Smith,
2004). Those data were then used to develop a random sample of discreet habitat units for a fish
abundance survey conducted in the fall of 2006 (Dvorsky and Hagar, 2008). Within the Project Area a
total of five discreet habitat units were sampled representing approximately 840 feet of channel. All of
the habitat units were sampled via snorkeling and one of the habitat units was sampled via both
snorkeling and electrofishing. The number of steelhead observed via snorkeling in all five habitat units
sampled as part of the study was five. No steelhead were captured via electrofishing in the single
habitat unit.

In the 2006 study, steelhead were markedly more abundant upstream of the flood control channel than
within the flood control reach and then declined within the vicinity of Lopez Dam. In general low
numbers of steelhead visually observed and sampled during the 2006 survey are consistent with
previous studies on Arroyo Grande Creek which have suggested low steelhead adult returns, poor
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quality habitat, and impacts from loss of historic, high quality habitat present above Lopez Reservoir.
The observations summarized in the 2008 report suggest that the best habitat present in the system
occurs in the upper portions of Reach 2, Reach 3, and the lower portion of Reach 4 (Figure 6; Tables 1
and 2). Habitat conditions in the upper portions of Reaches 4, 5, 6, and 7 appear to be significantly
influenced by a lack of high flows due to regulation by Lopez Reservoir. The lack of channel flushing
flows has resulted in a narrow low-flow channel that lacks complexity (Close and Smith, 2004). In
addition, much of the bed of the channel consists primarily of silt that likely limits spawning. The
presence of excessive fine sediment loads in streams has been shown to limit macroinvertebrate
production, reduce the amount of cover habitat available to juvenile salmonids, and limit successful
spawning (Terhune, 1958; McNeil and Ahnell, 1964; Vaux, 1962; Cooper, 1965; Daykin, 1965). Portions
of Reaches 2, 3, and 4 probably exhibit higher steelhead abundance because unregulated flows from Los
Berros, Tar Springs, and Corbett/Carpenter Creeks allow for introduction of coarse material for
spawning and flushing of fine sediment from pools and riffles.

In addition to steelhead a number of other species of fish occur in the system including Sacramento
sucker, California roach, and threespine stickleback. Non-native fish species include bullhead,
centrarchids, and mosquitofish.

Fisheries resources were evaluated in the lagoon from 2003 through 2006 (Rischbieter 2004; Rischbieter
2006; Rischbieter 2007). The purpose of the lagoon study was to understand fish use of the lagoon and
evaluate the impacts that off-highway vehicles have on habitat quality and use. Off-highway vehicles
are currently permitted to cross the mouth of Arroyo Grande Creek to gain access to the State Vehicular
Recreation Area. In the 2006 study a total of 13 species of fish were collected from the lagoon including
steelhead and tidewater goby. The highest densities of steelhead occurred in February 2006 with a
decline in relative abundance through the summer and into fall of 2006.

2.3.3 Other Threatened & Endangered species

The California red-legged frog is a State Species of Special Concern and is Federally listed as threatened.
This species is found in quiet pools along streams, in marshes, and ponds. Red-legged frogs are closely
tied to aquatic environments, and favor intermittent streams which include some areas with water at
least 0.7 meters deep, a largely intact emergent or shoreline vegetation, and a lack of introduced
bullfrogs and non-native fishes. This species' breeding season spans January to April (Stebbins 1985).
Females deposit large egg masses on submerged vegetation at or near the surface. Embryonic stages
require a salinity of <4.5 parts per thousand (Jennings and Hayes 1994). They are generally found on
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2.0 Existing Conditions

streams having a small drainage area and low gradient (Hayes and Jennings 1988). Recent studies have
shown that although only a small percentage of red-legged frogs from a pond population disperse, they
are capable of moving distances of up to 2 miles (Bulger 1999). The red-legged frog occurs west of the
Sierra Nevada-Cascade crest and in the Coast Ranges along the entire length of the state. Much of its
habitat has undergone significant alterations in recent years, leading to extirpation of many populations.
Other factors contributing to its decline include its former exploitation as food, water pollution, and
predation and competition by the introduced bullfrog and green sunfish (Moyle 1973, Hayes and
Jennings 1988).

California red-legged frogs have been observed within the flood control reach of Arroyo Grande Creek
(Essex Environmental 2002; CSLRCD 2005). The flood control reach is expected to provide summer
foraging habitat for the frog; however, due to swift winter flows through the study area, it is not likely to
provide suitable frog breeding habitat. The lack of vegetation and dry summer conditions in the Los
Berros Creek portion of the study area make it unsuitable for California red-legged frogs. The study area
is not within the currently designated critical habitat for California red-legged frog (USFWS 2005).

24 Hydrologic and hydraulic conditions

Winter peak flow events on Arroyo Grande Creek can be characterized as flashy and are tied closely to
the duration and magnitude of winter rainfall and antecedent soil moisture conditions. In most years,
the rainy season begins in October, but the soil moisture demand of the surrounding areas is not met
until a significant amount of precipitation has occurred. Once the ground is saturated, a greater
percentage of the precipitation is converted to stream flow during storm runoff and the continual
contribution of groundwater and subsurface flow to stream channels increases the winter baseflows.
Precipitation is typically much lower during April, but the stream flows remain elevated as groundwater
and subsurface flow continues to contribute water to the streams. By May, the water levels in the
streams are typically low and relatively unresponsive to small spring thundershowers.

Historically, in lower Arroyo Grande Creek, summer baseflow was primarily maintained by releases from
Lopez Reservoir. Summer releases from Lopez Reservoir were conducted to recharge the aquifer and
meet the municipal water needs and those of the farming community. Currently, downstream releases
are conducted on a daily basis throughout the year to ensure that environmental and agricultural needs
are being met. This downstream release flow regimen is expected to change once the flood control
district completes an on-going Habitat Conservation Plan (HCP). It is anticipated that the HCP will be
completed within the next 2-3 years. Although it is rare due to the moderate coastal climate in the area
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and the presence of a summer marine layer, off-shore winds can result in unusually warm temperatures
on the coastal plain. When these conditions occur, heavy pumping of the local aquifer for agricultural
uses can result in temporary dewatering of portions of lower Arroyo Grande Creek.

In the 1950’s, the AG Creek flood control channel was designed to handle a 100-year storm, then
calculated to be 10,120 cubic feet per second (cfs). However, since construction of the flood control
channel, additional data has been collected that better describes less frequent peak discharge events
such as the 50-year and 100-year recurrence events. In addition, urbanization of the watershed has
likely altered the timing, magnitude, and frequency of high flow events. Both the 1999 Army Corps of
Engineers report and 2006 Alternatives Study now calculate the 100-year flood at more than 19,200 cfs,
almost twice the 1950’s estimate of 10,120 cfs (USACE 1999; SH+G 2006). More frequent events also
have a higher discharge than what was calculated when the flood control channel was constructed.

The modeling has also been improved allowing for more precise estimates of channel roughness and the
influence of debris and sediment on the ability of a channel to convey water. Consequently, even if
regulatory constraints were not present and the original cross-sectional area of the flood control
channel was restored, the Project could not protect adjacent property owners during a 100-year event.

Most recent estimates of peak flow hydrology for the Arroyo Grande Creek channel were conducted in
1998-99 by the U.S. Army Corps of Engineers, Los Angeles District. These data show the effect of the
dam on peak flow in lower Arroyo Grande Creek. Downstream of Lopez Dam, a 2-year event is only 25%
of what it would be if the dam were not present. During a 100 year event it is approximately half. The
opposite is true for summer baseflow conditions. Winter peak flows are stored in Lopez Reservoir for
release in the dry summer months for groundwater recharge for municipal and agricultural uses.
Historically, those releases have been managed to maximize recharge and minimize the amount of
water that reaches the Pacific Ocean. Currently, additional releases are being made for environmental
considerations as well. Therefore, higher base flows occur along lower Arroyo Grande Creek than under
pre-dam conditions. The hydrologic record suggests that median summer baseflow conditions prior to
construction of Lopez ranged between 1.5 to 2.5 cubic feet per second (cfs), as opposed to 3 to 4 cfs
post-dam. During dry and drought years, the data suggest that the Creek would periodically dry up
between July and October pre-dam but maintain flows between 0.5 and 2 cfs post-dam (Stetson, 2004).
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3.0 PROJECT ELEMENTS

Following completion of the Alternatives Study, the Task Force that was directed to oversee completion
of the study met to discuss the proposed project alternatives and to make a decision on how to move
forward. The approach selected by the Task Force was to pursue a phased implementation of
Alternative 3 as funding within the local flood control district became available and/or opportunities
arose to pursue grant funding or long-term loans. Alternative 3, once completely implemented, would
provide flood protection up to the modeled 20-year return period. Given limited funding on an annual
basis, the need to fund the environmental review and regulatory permitting, and the ongoing vegetation
management program, Alternative 3 would most likely be implemented in several phases to eventually
provide the expected level of flood protection (Figure 7).

Alternative 3 includes the following components:

o Annual vegetation management;

. An initial phase of sediment removal with maintenance in subsequent years;

° Raising existing levees in two stages representing protection from 10-year and 20-year
floods; and,

. Raising and/or retrofitting the Union Pacific Railroad Bridge that crosses Arroyo Grande Creek

to improve conveyance and reduce flood risk.

3.1 Current Efforts

Currently, the District conducts annual vegetation management, but has not conducted any sediment
removal since 2001. No sediment removal has been authorized due to environmental restrictions and
requirements put forth by regulatory agencies that a more comprehensive strategy be prepared to
manage the flood control reach (see section 1.3).

In 2006 the RCD received a permit on behalf of the District, from California Department of Fish and
Game to begin a vegetation management program through the flood control reach from approximately
the Union Pacific Bridge upstream to Los Berros Creek. The vegetation maintenance program generally
followed the approach laid out in the Alternative Study, limbing up existing vegetation to encourage

formation of a riparian canopy, removal of smaller stems and trunks to reduce cross-sectional
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3.0 Project Elements

roughness, and invasive removal. In 2007 the RCD received a permit, on behalf of the District, from the
Coastal Commission to extend the vegetation management program within the Coastal Zone from the
Union Pacific Railroad Bridge to just downstream of Guitton's Crossing. Vegetation management
activities utilizing these principles has greatly improved the riparian canopy and complexity throughout
the Arroyo Grande Creek Channel while at the same time providing increased flood protection.
Improvements in the riparian canopy conditions are illustrated in Photos 4-9.

The long-term effectiveness of the existing vegetation management program, conducted by the District
with assistance from the RCD, to reduce the potential for flooding on lower Arroyo Grande Creek is
limited by the following factors:

1. The current vegetation management program is only permitted by short-term agreements with
the California Department of Fish and Game and the California Coastal Commission. The
program does not require a U.S. Army Corps of Engineers permit and therefore does not have
incidental take statements issued by U.S. Fish and Wildlife and National Marine Fisheries Service
that would protect the District from an enforcement action if ESA listed species were "taken"
during annual maintenance activities. The current permits only allow for biological monitors to
be present during maintenance activities and avoid areas where species, mainly California red-
legged frog, are found. This has resulted in a lack of vegetation management along portions of
the channel, creating segments where channel roughness is high relative to upstream and
downstream segments and flood conveyance is low. Because overall flood conveyance is
generally limited by the segment with the least conveyance, discontinuities in the vegetation
management program have reduced flood conveyance along the entire flood control reach.

2. The current permit does not allow for complete removal of all woody vegetation outside the 10
foot buffer or any long-term program to manage sediment. The program proposed in the
Alternatives Study was developed to protect the primary low flow channel and maintain a
functional riparian corridor while providing improved flood protection by increasing
conveyance. Outside the designated riparian corridor, secondary channels would be created
and maintained for flood conveyance. Meeting the competing objectives of improving flood
capacity and protecting aquatic and riparian resources required this compromise.

The need to address the reduced flood protection of the levee system due to sediment accumulation,
the obstruction at the UPRR Bridge, and the limitations in the annual vegetation management program
prompted the preparation of the WMP. The intent of the WMP is to define how lower Arroyo Grande
and Los Berros Creek Channels will be managed to provide long-term reductions in flood risk and
improved aquatic habitat conditions for key species of interest. The key components of the WMP
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November 1999

August 2002

December 2009

@ WATERWAYS

CONSULTING, INC.

Santa Cruz, CA watways.com

Portland, OR

PHOTOS 4,5,6: Times series of photographs looking upstream of 22nd St. Photos show
recovery and improvement of the riparian corridor along the Arroyo Grande Creek
Channel following sediment removal in 1999 and annual vegetation management
activities after 2006.




April 1999

August 2002

December 2009

PHOTOS 7,8,9: Times series of photographs at UPRR bridge. Photos show recovery

@ WATE RWAYS and improvement of the riparian corridor along the Arroyo Grande Creek Channel

CONSULTING, INC. following sediment removal in 1999 and annual vegetation management activities

Santa Cruz, CA | watways.com [ Portland, OR after 2006.
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include vegetation management, sediment management, two phases of levee raise, and replacement or
modification of the Union Pacific Railroad Bridge.

3.2 Vegetation Management

For vegetation management activities, a differentiation is made between the Arroyo Grande Creek
Channel and Los Berros Creek Channel. Because the relative size of these channels are completely
different and the flood control channel reach of Los Berros lacks any appreciable flow in the
summertime, vegetation management activities need to be different to reflect site conditions,
opportunities, and constraints.

The vegetation management program for the Arroyo Grande Creek Channel will consist of maintaining a
10-foot buffer on both sides of the low-flow channel to provide riparian habitat and streamside cover to
protect aquatic habitat (Figure 8). Where riparian vegetation exists on the Los Berros Creek Channel, a
5-foot buffer on each side of the active low flow channel will be maintained. Each buffer would be
measured at breast height (i.e. - similar to the technique of measuring tree trunk diameters at breast
height [DBH]) and does not necessarily represent the width of the riparian canopy. Depending upon the
maturity of the trees, the upper portion of the tree canopy would likely extend well beyond the buffer
width although the exact future width of the canopy would be unknown and would vary (Figure 9).

The buffer would also act to maintain a primary low-flow channel that has developed over the last
several years by providing root strength along the low flow channel margins. Woody vegetation outside
of the buffer would be removed completely to allow for high flows to access secondary channels (see
sediment management program) and provide for increased conveyance and flood capacity. Non-woody
herbaceous vegetation would not be removed as they are expected to lay down during a large flow
event. Willows present within the buffer would be limbed up to reduce cross-sectional roughness but
still provide adequate stream shading and riparian habitat.

Management activities within the buffer will consist of the following:

e Trees greater than 4” DBH on the banks of the active channel, from the toe of the active stream
channel uphill to a distance of 10 feet from the channel (5 feet for Los Berros), will have
horizontal branches trimmed to a height of not more than six feet from ground level. If creek
shade is provided by adjacent larger trees, willow sprouts less than 4” DBH will be cut to within
6” of the ground. Trimming the trees on the banks in this manner will encourage growth
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3.0 Project Elements

in the upper canopy of the trees, improving their ability over time to shade the creek, while also
improving channel capacity to handle high flows by lowering the roughness coefficient.

e No trees will be removed within the buffer area with the exception of trees that have fallen over
and are a risk to the integrity of the levee (e.g. — lodged against levee or bridge) or have the
potential to increase the risk of flooding (e.g. — have fallen across the channel and are
obstructing flow). All root balls will be left intact to enable resprouting and to help stabilize
soils.

All woody vegetation within the buffer occurring 50 feet upstream and 30 feet downstream of existing
bridges will be removed completely.

e Vegetation management activities will be conducted by hand crews and will include the use of
mechanized and non-mechanized hand equipment such as chainsaws, loppers, etc. No debris
will be allowed to enter the stream channel and debris from invasive species will be separated,
bagged and disposed of at a designated landfill. Native vegetation cut from the channel will be
mulched on site and either used as mulch on the back side of the levees or removed to a
designated off-site area.

To improve riparian habitat through the project area, existing gaps in the riparian buffer would be
revegetated with native riparian species including cottonwood, sycamore, and willow, with the
exception of the Los Berros portion of the project area. Los Berros Creek differs from Arroyo Grande
Creek in that it is not a perennial channel therefore vegetation characteristics are different and it lacks a
mature riparian corridor. Cottonwood, sycamore, and alder will be planted at random along the length
of the Arroyo Grande Creek Channel to encourage long-term diversity in the riparian corridor.
Vegetation management activities will be combined with an active program to remove non-native
vegetation from the flood control channel. Non-native species to be actively removed include
Himalayan blackberry, English ivy, fennel, weeping willow, giant reed, castor bean, poison hemlock, and
geranium. Non-native species management activities could include use of goats, application of
herbicides, or removal by hand of plant and rootball. Non-native vegetation removed from the channel
will be bagged and disposed of accordingly to limit their spread.

Vegetation management would be conducted as often as necessary to maintain a composite roughness
of 0.04 through an adaptive management approach that would include reconnaissance surveys and site
visits with regulatory agency staff. Vegetation management activities would likely occur annually
depending on the amount of re-growth and funding. Based on vegetation management activities that
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have occurred over the last four years, regrowth of managed vegetation during the spring and summer
is heavy, requiring annual maintenance.

Vegetation management involving tree trimming would occur as late as possible in the summer and fall
of each year to maximize stream shading during the warmer summer months and would only occur
between July 1 and October 15 of any given year. If tree trimming activities occur prior to August 15
protocols to avoid impacts to nesting birds will be followed. Vigorous regrowth of willow is expected in
late winter and spring providing low, overhanging vegetation during critical months for steelhead and
red-legged frog rearing (Photo 10). In the Los Berros Creek Channel, since there are few trees but an
overgrowth of non-native species, vegetation management to remove the invasive species would occur
in early spring to prevent the vegetation from going to seed. If activities occur prior to July 1, protocols
to avoid impacts to the low flow channel will be followed. These will include a start date no earlier than
April 15 in the Los Berros Channel and activities will occur when the channel is dry and with agency
authorization. Removing the invasive species prior to them going to seed will reduce vigorous regrowth
during the following winter/spring and promote the growth of native species.

Photo 10. Spring/early summer regrowth of vegetation in the flood control channel just upstream of the 22nd St Bridge.
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3.3 Sediment Management

The need for constant dredging of the flood control channel to maintain design capacity is primarily
rooted in two geomorphic principles that dictate sediment delivery and transport in the flood control

reach. They include:

1. Much of lower Arroyo Grande Creek downstream of Lopez Dam historically consisted of a broad
floodplain characterized by an ephemeral active channel that migrated across the floodplain in
response to sediment deposition and debris jams. The loss of that function has resulted in
delivery of high sediment loads to the lower reaches of the watershed resulting in excessive

sediment deposition in the flood control reach.

2. The original flood control channel design did not consider the concept of a “bankfull” channel
when sizing bed dimensions. Bankfull can be defined as the stage that corresponds to the
discharge at which channel maintenance is the most effective. It is at the bankfull discharge
where, over time, the largest volume of sediment is moved and in-stream morphologic features,

such as pools and riffles, are created.

Field observations in the flood control reach, following an extended period with no appreciable
dredging, suggests that a bankfull or primary low-flow channel width of approximately 20-25 feet has
developed along the Arroyo Grande Creek channel (bankfull was difficult to evaluate in areas
backwatered by beaver dams). The flood control channel design created a bottom width of 60-70 feet,
resulting in excessive sediment deposition because flow was spread out, resulting in shallower water
depths and less energy to move sediment (shear stress, a measure of the water’s ability to do work, is a
function of flow depth). Consequently, the geomorphic setting and design geometry are an important
reason why there is a need to constantly remove sediment from the channel. Maintenance of a primary
low-flow channel, enforced by the presence of a stable riparian corridor, will improve sediment
transport conditions through the flood control reach.

To enhance geomorphic function, improve flood conveyance, and "set" the flood control channel to an
initial condition that will enhance sediment transport, a two step process has been proposed for
sediment management within the project area. The two step process consists of an initial phase of
sediment removal that will be completed the first year, followed by a long-term sediment management
program that will rely on periodic monitoring of sediment conditions in the channel and consultation
with permitting agencies to "reset" conditions back to the first year condition.
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The first year sediment removal program will include removal of sediment on the levee side of the
riparian buffers (Figure 9). Where excessive sediment has built up in the designated off-channel areas,
sediment would be removed to a depth of 1.5-foot above the thalweg elevation of the Arroyo Grande
Creek Channel and 1-foot above the Los Berros Creek Channel, as measured at a riffle. These depths
were estimated as the appropriate bankfull depth for these channels based on field indicators.
Sediment that has accumulated as a bar feature along the buffers will not be removed, thereby
encouraging higher velocity flows along the primary and secondary channels and enhancing sediment

transport conditions.

Overflow or secondary channels will be excavated in designated off-channel areas to create overflow
paths during high flow events. In natural systems, the primary channel contains low flows, whereas
secondary channels become activated during higher flows that, on average, occur once a year (Figure
10). The Arroyo Grande Creek flood control channel currently lacks the secondary channels that are
found in more natural, low gradient stream environments. Based on the current configuration of the
primary (low flow) channel, secondary channels will crisscross the primary channel as the primary
channel meanders between the levee side slopes (see Appendix B - Preliminary Engineering Design
Plans).

During high flow events, the intersection of the primary and secondary channels are expected to be
areas of complex flow conditions that will create localized eddies, backwaters, and scour. To take
advantage of these high energy areas and encourage development of complex cover habitat for
steelhead and red-legged frog, two types of large woody structures will be constructed at these
locations (see Appendix B for details on the proposed log structures). One type of large wood structure
will be placed at the downstream end of each secondary channel as it conflues with the primary
channel. The structure will provide protection from any headcutting into the secondary channel and
therefore enforce the location of the primary channel. The structure has also been designed to
encourage pool scour at the confluence and mimic an undercut bank (similar to lunker structures
traditionally used to enhance fish habitat). Because pool habitat and escape cover is lacking through the
flood control reach, improvements to these physical habitat characteristics are expected to greatly
improve aquatic habitat. In addition, these structures will provide escape cover for adults migrating
through the reach to preferred spawning and rearing habitat areas that occur upstream of the flood
control reach.

The second type of large wood structure would protect the head of bar that would exist at the
downstream side of the confluence. This structure would also enforce maintenance of the primary and
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3.0 Project Elements

secondary channel locations and create a hard point that would encourage turbulence and creation of a
pool at the confluence of the channels. Although both types of structures are designed to meet
different habitat and channel stability objectives, they will promote pool scour, encourage variability in
substrate and flow field conditions, and provide deep pools and cover habitat for steelhead and red-
legged frog.

Some maintenance of the secondary channels is expected over the long-term. Post first-year sediment
management activities will likely consists of an excavator, located on the top of the levee, scooping and
removing built up sediment. Removed sediment will be placed in a dump truck, also located at the top
of the levee, to take the sediment off-site to a County approved area. Long-term sediment management
activities are not expected to involve removal of vegetation or use of equipment within areas with
flowing water.

Cross-sections will be monitored periodically to assess the performance of the channel in moving
supplied sediment. Modeling presented in Chapter 4 of the Alternatives Study (SH+G, 2006) suggests
that increased sediment transport conditions through the flood control reach will not negatively impact
the Arroyo Grande Creek lagoon. To ensure that the depth of the lagoon is not impacted, additional
cross-sections will be established at the lagoon and monitored following significant runoff events.
Cross-sections will also be established along the flood control reach to provide information on the need
to do spot removal of accumulated sediment to ensure that the project passes target flood flows.
Annual maintenance will also be a component of the overall vegetation and sediment management
program. A similar program has been successful on the San Lorenzo River in Santa Cruz County despite
concerns about steelhead and Coho salmon (SH+G et al, 2002). In the case of the San Lorenzo River,
secondary channels have developed a gravel/cobble surface due to scouring action and lack of fine
sediment deposition. The objective of the annual maintenance program is to keep the secondary
channels open for flood flows.

3.4 Raise Existing Levees

A key component of the Waterway Management Program involves raising the existing levees to improve
flood protection along lower Arroyo Grande Creek. The levees would likely be raised in two phases to
ultimately achieve flood protection up to a 20-year flood event. The first phase would raise the levees
to an elevation that would provide 10-year flood protection. The second phase would achieve the
desired 20-year flood protection. Both phases would incorporate sediment and vegetation management
activities to achieve the desired level of flood protection. The levees would be raised along most of
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lower Los Berros Creek Channel and along Arroyo Grande Creek Channel from the Los Berros confluence
to the upstream end of the lagoon (Figure 8). The existing levees will be raised with the inside slope of
the levee at 2:1, the outside levee at a slope of 1.5:1 and top of levee width not less than 15 feet (see
Appendix B - Engineering Design Plans for details on the proposed levee raise). All levee raising work
would take place on the outside of the existing levee, where feasible, and not impinge upon the existing
Ordinary High Water (OHW).

3.5 Union Pacific Railroad Bridge

The Union Pacific Railroad (UPRR) Bridge, located near the downstream end of the flood control reach,
presents an obstruction to flow under current conditions (Photo 11). In addition, the bridge does not
cross at a 90 degree angle to the flood control channel and the abutments do not run parallel to the
flow path of Arroyo Grande Creek. Under the proposal to raise the adjacent levees to provide 20-year
flood protection, the UPRR Bridge would need to be modified, raised, or replaced to enable the levee
raise. The UPRR Bridge does not need to be modified for the smaller (10-year protection) levee raise
project. Given funding issues, it is unclear when the bridge would be modified, raised, or replaced in
relation to the proposed levee raise.

Photo 11. Union Pacific Railroad (UPRR) bridge during the 2001 flood.

Any plan to modify, raise, or replace the UPRR Bridge would require work within OHW and within the
low flow active channel. A temporary shoo fly track would be constructed adjacent to the existing
bridge to provide uninterrupted service along the UPRR line during construction activities. The project
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may require temporary dewatering activities during certain phases of the construction which would be
accompanied by standard water quality and aquatic habitat protection measures. It is also likely that a
small amount of riparian vegetation would need to be removed in the riparian buffer area (beyond the
already proposed vegetation removal 50 feet upstream and 30 feet downstream of the bridge),

necessitating revegetation efforts following construction.
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4.0 Monitoring and Adaptive Management Plan

4.0 MONITORING AND ADAPTIVE MANAGEMENT PLAN

4.1 Goals and objectives

Two key elements of the WMP, namely the vegetation and sediment management programs, will
require activity within Arroyo Grande Creek over the long-term and in some cases on an annual basis.
To maximize the benefit of these activities, reduce the costs to Zone 1/1A, and protect vital biological
resources, long-term management will need to be adaptive to the conditions on site in any given year
and will require a regulatory approach that is flexible within the objectives defined by the management
program. An integral element of the management program is a well-defined monitoring program that
provides the data necessary, in a timely manner, to effectively manage the system. This section outlines
the proposed Mitigation and Monitoring Plan that will guide long-term vegetation and sediment
management within the flood control reach.

4.2 Vegetation management

4.2.1 Goal

The goal of the vegetation management program is to maintain a balance between flood protection
along lower Arroyo Grande Creek and protection of natural resources that rely on a healthy riparian
corridor to protect important aquatic habitat. The vegetation management program, as outlined in
Section 3.1 accomplishes these objectives in two ways:

1. Management of riparian vegetation to maintain a cross-sectional roughness of 0.04, and

2. Maintenance of a continuous corridor of riparian vegetation along the established primary (low
flow) channel.

It is expected that vegetation management activities will occur on an annual basis, requiring a large crew
working in the channel between April 15 and October 15. To ensure that vegetation management
activities are carried out in a consistent manner, all workers will need to be properly trained and abide
to the protection measures proposed in the WMP.
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4.2.2 Monitoring and Performance Measures

Management of vegetation for flood control through the project reach has been conducted annually for
the last three years and is expected to continue indefinitely on an annual basis. Because some of the
work related to vegetation management is subjective and the level of effort may vary from year to year
depending on growth rates, high flow conditions the previous year, and an inherent variability in year to
year effort, annual monitoring will be required to direct management activities. The annual monitoring
of vegetation conditions is meant to be a key component of an adaptive management strategy that
seeks to respond to changing conditions, both from a flood control and natural resource perspective,
based on defined performance measures. A summary of the performance measures and monitoring
efforts associated with each is provided in Table 3 and are as follows:

e PM VEG-1: Finalize the annual vegetation management work plan by July 1. The draft work plan
should be submitted for review and comment by the regulatory agencies by May 1 with
comments provided by the regulatory agencies by June 1. The final work plan should be in place
by July 1 for implementation. If invasive removal is needed, a final work plan just for invasive
removal shall be in place by May 1. The work plan will address Performance Measures 2 through
4,

0 MON VEG-1: Each year in late spring, a report will be prepared defining the proposed
vegetation management work plan to be conducted in the summer and early fall. The
work plan will incorporate field notes and maps to define the management actions that
will be carried out each year. Issues addressed in the work plan will include proposed
areas of revegetation based on mapped gaps in riparian vegetation, locations and
densities for focused plantings of non-willow species, areas and species type of non-
native removal efforts, and depictions of areas where woody vegetation needs to be
removed outside the riparian buffers. The work plan should be detailed and specific
enough to provide a year-to-year road map to the group tasked with conducting the
proposed activities. Where feasible, woody vegetation outside of the buffer
recommended for removal should be flagged to allow independent review by regulatory
agency staff.

e PM VEG-2: Increase riparian canopy cover. The primary objective of maintaining a riparian
buffer is to create a continuous riparian canopy through the project area that provides benefit
to terrestrial and aquatic species that rely on cover habitat, cool water temperatures, and other
functions provided by a continuous and diverse riparian corridor. The objective of this
performance measure would be to maintain or increase riparian canopy cover through the
project area.
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Activity Performance Measure Monitoring Element Current Status of Parameter Performance Target Frequency
MON VEG-1: Prepare vegetation inali ! i
PM VEG-1: Finalize Work Plan pare vegetat Not Applicable Annual work plan finalized by July 1°. Work plan will address Annually following adoption of the WMP
management work plan PM VEG 2-4.
To be measured following adoption of the WMP
= PM VEG-2: Increase riparian canopy |MON VEG-2: Measure canopy cover . & P . Maintain or increase % canopy cover above baseline Every three years following adoption of the
c , and Year 1 vegetation management to establish a .
Q cover through project reach ) conditions. WMP
£ baseline
oo
e MON VEG-3: Measure cano To be estimated following adoption of the WMP  |County will consult with agency staff to determine targets
& PM VEG-3: Increase riparian species . . . ! pY ! . wing Pt . unty wi Y WI, g ¥ . I & Every three years following adoption of the
s diversit species diversity through project and Year 1 vegetation management to establish a |based on success of diversity efforts over first 10 years of WMP
S Y reach baseline management
o
@ 1. Provide map of invasive species populations prior to Year 1
= MON VEG-4: Map invasive Invasive species populations not currently mapped. |vegetation management . . .
o . . . . - . . - . Update invasive species map every three
PM VEG-4: Eliminate invasive species |vegetation that occurs within project |Would be mapped prior to initial vegetation . .
L years following adoption of the WMP
reach management activities. 2. No net increase of invasive species populations after Year
2015.
MON SED-1: Prepare sediment Work plan finalized by September 1 of year prior to sediment |As needed according to cross-section and
PM SED-1: Finalize Work Plan P Not Applicable P . .y P . yearp . . &
management work plan management activities. Work plan will address PM SED 2-5.  |hydraulic modeling results
As needed according to reconnaissance
= PM SED-2: Aggradation does not MON SED-2: Cross-section . Modeling results show that freeboard still exists above . g .
c L ) Not Applicable . assessment of sedimentation through flood
Q cause loss of 2-foot levee freeboard |monitoring through project reach expected level of protection.
g control reach
bo
e
§ PM SED-3: Project does not result in |IMON SED-3: Cross-section Baseline will be surveyed prior to first-year Lagoon sedimentation patterns are within the range of Every three years following adoption of the
‘q:'; long-term aggradation of lagoon monitoring of lagoon sediment management activities natural variation. WMP
E
©
3 PM SED-4: Improve cover habitat for Baseline to be established from CCC survey Maintain or increase the cover rating for the project area as [Every three years following adoption of the

salmonids

PM SED-5: Improve maximum pool
depth

MON SED-4: Evaluate habitat
conditions in the project reach (Flosi
et al)

conducted in 2004.

compared to baseline.

WMP

Baseline to be established from CCC survey
conducted in 2004.

Maintain or increase the average maximum pool depth in
project area as compared to baseline.

Every three years following adoption of the
WMP

1 - If invasive removal is proposed on Los Berros prior to June 15, that portion of the annual Work Plan will need to be finalized by May 1.

TABLE 3

Summary of the performance measures and monitoring efforts.
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4.0 Monitoring and Adaptive Management Plan

0 MON VEG-2: Measure canopy cover every three years and report the percent cover in
the annual Vegetation Management Workplan. The area of measurement shall include
that between the centerlines of the north and south levees and the east and west project
boundaries, as shown in Figure 1.

e PM VEG-3: Increase riparian species richness and density in the project area. Candidate species
include but are not limited to sycamore, alder, and cottonwood. A performance target will be
adapted as necessary during annual consultation with regulatory agencies.

O MON VEG-3: Preparation of the first Vegetation Management Workplan shall include (1)
a description of the number and approximate diameter at breast height (DBH) of the
existing candidate species within the project area and (2) a planting plan for candidate
species. Each subsequent annual workplan shall include an update of the number of
individual candidate species, the DBH, and a planting/maintenance plan, as applicable.

e PM VEG-4: Achieve a riparian corridor that is free of invasive non-native species. Non-native
invasive species are prevalent throughout the project reach although they have not been
mapped. Consequently, a baseline will need to be established in the summer of 2010 and an
eradication strategy will need to be developed and discussed in the annual work plan. The
performance target would be to conduct most of the eradication efforts prior to 2015 with no
net increase in infected areas beyond 2015. Key species to eradicate would be Arundo, ivy,
Himalayan blackberry, and castor bean. Removal techniques may include application of
herbicide, removal by hand of plant and rootballs, or the use of goats.

0 MON VEG-4: Map the presence of significant areas of non-native invasive species within
the project area.

4.3 Sediment management

4.3.1 Goal

The goal of sediment management activities is to increase and maintain flood capacity through the
project reach while at the same time improving instream aquatic habitat and reducing the need for
maintenance dredging in the future. These goals will be achieved through an initial dredging of
previously built up sediment to create secondary channels and integration of habitat enhancement
structures consisting of large wood. Sediment management activities, including Year 1 and future
activities, incorporate Best Management practices, monitoring activities, and performance measures
that are well tested and have proven to be important as part of an overall strategy to adaptively manage
channel conditions.
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4.3.2 Monitoring and Performance measures

Monitoring of the sediment management portion of the project is directly related to the performance of
the elements of the sediment management plan. Secondary channels are being proposed to enhance
sediment transport through the reach and reduce the frequency of dredging activities. Concerns were
also raised about the impact sediment management activities in the flood control reach will have on
sediment transport into and through the lagoon.

Performance measures for the sediment management portion of the project are focused on preparation
of the work plan and assessing the quality of instream aquatic habitat and how aquatic habitat function
changes over time in response to sediment management activities. Aquatic habitat conditions were last
surveyed in 2004 and relative fish abundance sampled in 2006. These studies would act as a baseline to
evaluate the benefits of the proposed sediment management activities moving forward. The results
from these studies suggest that the Arroyo Grande Creek Channel is primarily used by steelhead adults
as a migratory corridor and marginally as rearing habitat for juveniles. Monitoring and performance
measures summarized in Table 3 and included below address these concerns through a monitoring
program that directly responds to management actions that address sediment reduction and habitat
enhancement activities.

e PM SED-1: Finalize a work plan for sediment management activities by September 1 of year
prior to when activities are expected to occur. The work plan should be submitted for review
and comment by the regulatory agencies by August 1 with comments provided by the regulatory
agencies by August 15. The work plan will address Performance Measures 2 through 5.

e IMON SED-1: Prepare, review and finalize work plan for sediment management.

e PM SED-2: Sedimentation in the project area does not reduce capacity in any one location
beyond the defined freeboard.

e MON SED-2: Cross-section monitoring will be conducted periodically in the flood control
reach to determine if sediment accumulation in the secondary channels has reduced
conveyance to the extent where additional sediment management is required. Cross-
section monitoring data will be used in conjunction with the hydraulic model to
determine if the levee freeboard has been compromised. Freeboard has been defined
as 2-feet under all modeled alternatives in the Alternatives Study. For example, under
the action that only includes vegetation and sediment management, the flood control
channel is expected to provide protection up to the 4.6 year event with 2 feet of
freeboard. In any given year, if the cross-section data and modeling results show that a
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4.6 year event cannot be contained without the freeboard, Zone 1/1A would prepare a

sediment management plan, based on the cross-section monitoring data, to remove

sediment from the secondary channels to achieve 4.6 year flood protection with 2 feet

of freeboard. Cross-section monitoring and preparation of a sediment management

work plan would consist of the following:

1.

Permanent cross-section locations will be established and monumented along
the project reach following Year 1 sediment management activities. Cross-
sections will be established every 500 feet along the channel and at the upstream
and downstream sides of each of the bridges.

All of the established cross-sections will be measured Year 1 and roughness will
be estimated for each to establish a baseline. A report will be produced and a
database established.

Periodically, at the discretion of the District, Zone 1/1A, a portion of the cross-
sections will be re-surveyed to evaluate the degree of sedimentation. The cross-
sections surveyed in any given year will be incorporated into the hydraulic model
along with the roughness estimates and a determination will be made regarding
the need for dredging of any secondary channels.

Re-surveying of established cross-sections should occur as early as possible
following the cessation of winter rains (i.e. — April/May). A report cataloging the
results of the survey will be used to determine if a sediment management plan is

necessary.

If sediment management is required, a sediment management plan will be
prepared outlining where sediment management is needed, what quantity of
sediment will be removed, when the activity will occur, and what equipment and
approach will be used. The sediment management plan will be submitted to the
agencies for review and comment.

If a sediment management plan is prepared, it should be submitted for comment
to the agencies by August 1 of the year prior to any proposed dredging activities.
Agency comments shall be received by August 15 following submittal of the
sediment management plan.

e PM SED-3: Sediment management activities in the project area do not result in long-term

aggradation in the lagoon and loss of lagoon volume. Evaluation of this performance measure

will require a survey of the lagoon prior to the first year of sediment management activities to

establish a baseline condition. The performance goal will be to not reduce the lagoon volume
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by more than 25% from the baseline based on a six year moving average of measured

conditions.

O MON SED-3: To evaluate potential long-term sediment impacts on the lagoon from
sediment management activities in the flood control reach, cross-sections will be
established in the lagoon.

1. Atotal of four cross-sections will be established, approximately equally spaced
throughout the lagoon. The cross-sections will be established in 2010 to develop
a baseline and to understand year-to-year natural variability in lagoon
morphology prior to initiation of long-term sediment management activities.

2. The four cross-sections will be monitored every 3 years following the first year
sediment management activities and a report will be prepared.

3. If after 9 years sediment management shows no effect on the lagoon, then cross-
sections monitoring will be reduced, following discussions with regulatory

agencies.

e PM SED-4: Increase or maintain the cover rating through the project reach. Cover habitat is
important for rearing juvenile steelhead, especially with the known presence of non-native
predatory species, as well as providing refuge areas for adult steelhead during high flow
conditions. A baseline of the cover rating will need to be established for the project area. The
last comprehensive habitat survey of the project area was in 2004 by the CCC’s. Depending
upon the timing of first year sediment management activities additional surveys may be
required to establish baseline conditions.

0 MON SED-4: To evaluate changes in aquatic habitat conditions along the Arroyo Grande
Creek Channel, habitat assessments will be conducted through the project reach every
three years using protocols established in the California Salmonid Stream Habitat
Restoration Manual (Flosi et al, 1998). The habitat assessment will repeat the work
conducted by the California Conservation Corps in 2004 or a later survey if it is
determined to represent a better baseline condition. The assessment work will be
conducted in late summer/early fall of each monitoring year with a report prepared and
submitted by December 1. The report should also include recommendations for

adaptive management.

e PM SED-5: Increase or maintain average maximum pool depth through the project reach. Deep
pool habitat is important for steelhead and is currently lacking in the project reach. Most of the
pools are shallow, bordering on glide habitat with little to no complexity. A long-term goal of
the project would be to improve local scour to enhance pool formation. A baseline of average
maximum pool depth will need to be established for the project area. The last comprehensive
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habitat survey of the project area was in 2004 by the CCC’s. Depending upon the timing of first
year sediment management activities additional surveys may be required to establish baseline
conditions.

O MON SED-5: Same as MON SED-4.

4.4 Protection measures

The following measures have been proposed to protect natural resources within the project area during
all proposed activities included within the WMP:

e PM-1: RLF are assumed to occur throughout the AG Creek flood control channel during the
season that vegetation management activities are likely to happen. To protect RLF, the
following protection measures must be adhered to:

1. To allow for the potential disturbance of habitat or the necessary temporary relocation
of RLF during maintenance and/or construction activities, take protection for RLF must
be obtained as part of the 404 process with U.S. Army Corps of Engineers. This process
will require consultation with U.S. Fish and Wildlife Service who will issue a Biological
Opinion for the project. The Biological Opinion may contain protection measures in
addition to those outlined in this section that must be adhered to.

2. AService-approved biologist will survey the project site no more than 48 hours before
the onset of work activities. Given the length of time that vegetation management
activities are likely to occur, daily surveys may need to occur that precede work in any
particular section of the channel. If any life stage of the California red-legged frog is
found and these individuals are likely to be killed or injured by work activities, the
approved biologist will be allowed sufficient time to move them from the site before
work activities begin. The Service-approved biologist will relocate the California red-
legged frogs the shortest distance possible to a location that contains suitable habitat
and will not be affected by activities associated with the proposed project. The Service-
approved biologist will maintain detailed records of any individuals that are moved (e.g.,
size, coloration, any distinguishing features, photographs (digital preferred) to assist him
or her in determining whether translocated animals are returning to the original point of
capture.

3. Before any management or construction activities begin, a Service-approved biologist
will conduct a “worker awareness” training session for all personnel involved in the
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activity. At a minimum, the training will include a description of the ecology of the
California red-legged frog and its habitat, its protected status, and the specific measures
being implemented for this project to avoid harm to and conserve the California red-
legged frog for the current project, and the boundaries within which the project may be
accomplished. Brochures, books and briefings may be used in the training session,
provided that a qualified person is on hand to answer any questions.

4. During maintenance or construction activities, if a RLF is observed within an area where
activities are occurring, all activities will cease and qualified biologist will be contacted.
Activities can not resume until the qualified biologist has either temporarily relocated
the RLF or the amphibian has been identified as another species.

5. Weed whackers will NOT be used by maintenance crews so as to reduce the risk of
harming RLF.

6. A monitoring report and completion form will be prepared by the qualified biologist and
sent to the Ventura Fish and Wildlife Office following completion of the activity.

e PM-2: For any work performed between February 15 and August 15, a qualified biologist will
conduct the necessary surveys for nesting birds. If active nests are identified, work in those
particular areas will be delayed until after August 15 or the biologist has determined the young
have fledged.

e PM-3: When feasible, all work activity occurring within the active low flow channel shall be
conducted when the channel is dry or at its lowest flow condition (late summer).

e PM-4: If management or construction activities require the temporary dewatering and
relocation of fish, these activities will utilize gravity flow and will be constructed, operated, and
removed according to the following conservation measures:

0 Where diversions are appropriate, they will be constructed independently for each
project element, or group of project elements, so as to minimize the duration that any
particular segment of stream channel is dewatered.

e PM-5: Dewatering activities may require the temporary relocation of fish. To protect fish
resources the following measures will be adhered to in order to minimize potential steelhead
mortality during relocation activities:

1. Block nets will be placed at the upper and lower extent of the diversions or coffer dams
to ensure that salmonids upstream and downstream do not enter the areas proposed
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for dewatering. Block nets will not be removed until installation of all cofferdams,
bypass pipes or channels, diversion dams or other facilities designed to dewater or
divert flow, are completed.

2. If electrofishing techniques are utilized during fish relocation activities, at least one
member of the field crew will be familiar with NMFS electrofishing guidelines and have a
minimum of 100 hours of field experience with electrofishing techniques.

3. Electrofishing may not be performed if water temperatures exceed 18° Celsius, or could
reasonably be expected to rise above this temperature during the activities.

4. Electrofishing shall not be utilized in areas where water conductivity is greater than 350
uS/cm. Only direct current (DC) shall be used. At least one assistant shall aid the
biologist during electrofishing by netting stunned fish and other aquatic vertebrates.

5. Each electrofishing session must start with all equipment settings (voltage, pulse width,
and pulse rate) set to the minimums needed to capture fish. These settings should be
gradually increased only to the point where fish are immobilized and captured, and not
allowed to exceed the specified maxima: Voltage = 100V (Initial) — 400V (Max); Pulse
width= 500 uS (Initial) — 5 uS (Max); Pulse rate = 30 Hz (Initial) — 70 Hz (Max).

6. A minimum of three passes with the electrofisher will be utilized to ensure maximum
capture probability of salmonids within the area proposed for dewatering, unless the
number of fish captured in the second pass is less than 10 percent of the first pass. In
that case, two passes are adequate. If steelhead are present on any pass, a minimum of
20 minutes will separate the beginning of each pass through the Project reach to allow
time for fish that are not captured to become susceptible to electrofishing again.

7. All captured fish will be held in water with temperatures not greater than ambient in-
stream temperatures. If cooling is used, water temperatures will be maintained not
more than three degrees Celsius less than ambient in-stream temperatures. All
captured fish will be held in well oxygenated water, with a dissolved oxygen level of not
less than seven parts per million. Prior to release, the following information shall be
recorded: 1) Enumerate fish by species, 2) Visual determination of age of steelhead, 3)
Enumerate steelhead injuries and fatalities by age class, 4) Enumerate successfully
relocated steelhead by age class for each relocation site, and 5) Date and time of release
of steelhead to each relocation site. Steelhead shall be subject to the minimum
handling and holding times required. All captured fish will be allowed to recover from
electrofishing and other capture gear before being returned to the stream. All captured
fish will be processed and released prior to any subsequent electrofishing pass or
netting effort.
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8.

All captured fish will be released upstream of the block nets to facilitate redistribution
into dewatered areas following construction activities.

e PM-6: During all management or construction activities, Best Management Practices, consistent

with those recommended by the Regional Water Quality Control Board and the California

Department of Fish and Game, should be adhered to. They include the following:

1.

The contractor shall only use the approved access routes shown on the plans. No
persons, equipment, or material shall be allowed outside the designated limits of
disturbance.

The stockpile areas for removed sediment that are adjacent to the levee and have
potential for entering the active channel shall be fully enclosed with silt fence and
boundary fence.

All equipment shall be stored, maintained and refueled in a designated portion of the
stockpile area. The contractor shall adhere to a spill prevention plan, to be prepared by
the contractor and submitted for review by the engineer.

Contractor shall immediately stop all operations and devote all on-site personnel to the
containment and clean up of any fuel, fluid or oil spill, to the satisfaction of the

engineer.

The contractor shall be responsible for continuous dust control in accordance with the
conditions of the permits. The contractor shall be responsible for the regular cleaning of
all mud, dirt, debris, etc., from any and all adjacent roads and sidewalks.

All excess soil shall be disposed of off-site or at locations to be designated in the permit
documents.

No debris, rubbish, creosote-treated wood, soil, silt, sand, cement, concrete, or
washings thereof, or other construction-related materials or wastes, oil, or petroleum
products or other organic material or earthen material shall be allowed to enter into, or
be placed where it may be washed by rainfall or runoff into the creek. Any of these
materials placed within or where they may enter the creek shall be removed
immediately. When construction is complete, any excess material shall be removed
from the work area so that such materials do not wash into the creek.

Adequate erosion control measures shall be constructed and maintained to prevent the
discharge of earthen materials to the creek from disturbed areas under construction
and from completed construction areas. All disturbed areas of bed and bank shall be
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stabilized, winterized, and vegetated with appropriate native vegetation prior to the end
of the work window.

9. No equipment shall be operated in areas of flowing or standing water. No fueling,
cleaning or maintenance of vehicles or equipment shall take place within any areas
where an accidental discharge to the creek may occur; construction material and heavy
equipment must be stored outside of the ordinary high water mark. All work done
within the creek shall be completed in a manner so as to minimize impacts to beneficial
uses and habitat; measures shall be employed to minimize disturbances along the
channel that will adversely impact the water quality of the creek.

4.5 Beaver management

The beaver is an important mammal to California, as well as to North America, from a historical and
aesthetic perspective. Beaver can be beneficial elements of the ecosystem by creating wetland habitat
for a variety of wildlife species including fish, birds, amphibians, reptiles, and other mammals. This
variety of wildlife is in turn valued for recreational, scientific, educational and aesthetic purposes. This
increase in biodiversity of wildlife is a great asset to open space areas and is often highly valued by trail
users and residents. In some areas beaver activity is also helpful in retaining storm water runoff and
improving water quality by trapping sediment, nutrients, and pollutants. The dams act as natural check
dams during floods and high water, reducing erosion and slowing the water enough to encourage
sediment deposition. Water behind beaver dams also create additional shoreline and enable water-
loving plants and trees to grow and thrive.

Beaver activity can also have detrimental effects. Their actions can sometimes lead to flooding of roads
and trails, the loss of trees and shrubs, and the destruction of both public and private property. Their
impacts often occur suddenly and dramatically. Beavers are usually not noticed in an area until valuable
trees have been felled or flooding occurs. When beavers and their dams are deemed a nuisance, the
initial response is to breach the dam. Although this can be a quick fix solution, the dams are usually
rebuilt fairly quickly.

In the case of the flood control channel, the presence of beaver dams causes sediment to accumulate in
the channel, especially in overbank areas that may not be scoured if the dams are breached. The
accumulation of sediment results in less conveyance during a flood event and an increased need to
periodically remove sediment.
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With regard to aquatic habitat, anecdotal evidence suggests that the beaver dams may enhance rearing
habitat for juvenile steelhead by creating deeper pools with complex cover habitat around flooded
willows. The downside of the beaver ponds are that they tend to not persist through the entire low flow
summer season and they may inhibit outmigration of adult steelhead in the spring, as was the case in
the summer of 2008.

The impacts the beaver dams have on flood control in the Arroyo Grande Creek Channel is dramatic.

Not only do the dams directly reduce flood conveyance due to the impoundment of water, they result in
significant deposition of coarse bed material that builds up in the channel and reduces flood conveyance
long term. Because of the confined nature of the constructed flood control channel, loss of conveyance
in one area dramatically impacts conveyance upstream for a considerable distance as the zone of
sediment deposition propagates upstream. Beaver also may threaten the efficacy of achieving a diverse,
continuous, riparian corridor along the Arroyo Grande Creek Channel as they cut down larger trees and
create gaps in the canopy.

Although the numbers of beavers currently using the Arroyo Grande Creek Channel and their
distribution in the Arroyo Grande system are unknown, their existing and expected future impact is
significant enough to warrant active management of the beaver. The District and Zone 1/1A, have, and
will, be making a considerable investment in flood management and habitat enhancement measures.
Consequently, it has been recommended during preparation of the WMP that active beaver
management be included as a tool to ensure that flood control is maintained and that future sediment
management activities are not compromised by beaver activity.

Beaver management activities allowed under the WMP would include capture and relocation, removal
of existing dams, and where necessary capture and euthanization of individual beavers. If euthanization
is used as an alternative to capture and relocation, a depredation permit would be necessary from the
California Department of Fish and Game. Beaver management activities will be conducted in a way as to
be sensitive to the local community. Beaver management activities in any given year, where feasible,
will be specified in the annual work plan prepared for vegetation management activities. Removal of
beaver dams will require the same environmental protection measures as vegetation management
activities including use of non-mechanized equipment and RLF surveys prior to conducting work. A
biological monitor, with a federal permit to handle steelhead, should also be present during dam
removal activities in case fish are stranded as a result of the action.
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Arroyo Grande Creek has a long history of flood impacts to agriculture and human habitation that dates
back to the time of the early settlements in the mid-19"" century. Historical accounts and a geomorphic
analysis of the lower watershed and Cienega Valley suggest that much of the valley floor was at grade
with the Creek and consisted of a broad thicket of willows and other riparian trees (Dvorsky, 2004).
From the time of the earliest settlements, use of the valley for homesteading, agricultural production,
dairies, and cattle ranching required clearing of vegetation and active management of the channel and
floodplain. Management, in those days, consisting primarily of ditching the channel to provide a
predictable flow path, building levees, removing willow thickets, and leveling the land. Much of these
activities were carried out by individual landowners with little to no coordinated efforts between
adjacent property owners.

The historic channel likely had a much wider active floodplain, as compared to the incised condition it is
in today. The entire valley bottom most likely consisted of a series of active channels, flood channels,
and abandoned channels with backwater wetlands that all occurred at, or near, the elevation of the
current valley floor. The active channel was likely to be an ephemeral feature, shifting from one location
to another based on sediment deposition, debris jams, or other obstructions. In some areas the channel
was likely braided, where the floodplain was wide, and a single thread channel where constrictions such
as bedrock outcrops narrowed the floodplain.

Several lines of evidence suggest that the channel exhibited these characteristics including remnant
channel and floodplain areas observed on historic aerial photos and historic accounts from early settlers
(Figure 2). Historic accounts from early settlers, presented below, are taken from a book by Robert
Brown, a local historian, entitled, “Story of the Arroyo Grande Creek”, published in 2002:

“..When Francisco and Manuela Branch came here in 1837 to establish their home, the valley
was described as a ‘thicket of swamp and willow and cottonwood, a monte, as it was called by
the Spanish...”

“..The great adobe, built by Branch, was midway up the valley on a hill just below the present
day Branch School. From that point on to the ocean the creek had no channel; it just spread out
in the monte, creating bogs and ponds as it made its way to the sea.”

“W. H. Findley, who came here in 1875 said in a speech delivered in 1911:’A large part of this
beautiful valley was still covered with primeval forests through which the flood waters of the
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Arroyo Grande had been spreading for untold ages...we helped make the channel and reclaim
the land. We felled the forests and built our homes...””

“As far as the creek is concerned, the early settler, Branch, did some clearing of the monte when
he first arrived, but it wasn’t until 1863-64 that nature extended a hand and lent assistance by
sending the Central Coast a devastating drought. A lot of wetlands dried up and it was easier to
channel the creek.”

The historic accounts, along with an analysis of historic photos dating back to 1939 (Dvorsky, 2004) point
to Arroyo Grande Creek being a completely different channel than it is today. Much of the existing
channel has been straightened, confined, constricted, and deepened. Floodplain areas have been
converted to agricultural fields and the associated riparian forests have been removed. Many of these
changes occurred in the late 1800’s and early 1900’s as evidenced in these historic accounts (Brown,
2002):

“..The Arroyo Grande Creek became used as a boundary line and it kept shifting, it made good
business sense to get a fixed line somewhere. The way the creek shifted around and tore up the
land when it flooded, it was necessary to create a definite channel on the south side of the
valley.”

“The channel formed by Francis Branch and others basically flowed along the south side of the
valley...A second ditch brought the creek water down to a farm....This ditch had been extended
down the north side of the valley to lands...To divert water into their ditch, Beckett and Young
had put up a temporary dam across the main creek. The heavy rainfall in 1883-84 was early and
was followed by additional rains in October and November, which coming before the temporary
dam had been removed for the winter, resulting in a strong flow of water down the ditch on the
north side of the valley. So heavy was the flow that the main channel of the creek swung to the
north side of town, where it had remained ever since.”

“..The farmers all up and down the creek were working to straighten the creek and prevent
further damage should another such flood ever come.”

“While the amount of damage done is great, including the loss of practically all bridges and the
washing out of roads, it has some compensation. The channel of the Arroyo Grande Creek was
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never in better condition to carry future floods than it is now. The channel has been widened,
many bad corners cut off and the creek bed is four to six feet deeper than it was...”

“...In the winter of 1969, before the dam, it became furious and frothy to the belly of the Harris
Bridge, 30 feet above the gorge that Mr. Harris and some engineers had dynamited in the early
part of the century, for the creek had a lethal history.”

Despite the best intentions and well-laid plans of land owners to control Arroyo Grande Creek and
reduce impacts to adjacent farmlands and infrastructure, the history of the creek from settlement to
present has been a series of devastating floods that have greatly impacted the residents of the area.
Severe flood damage has been documented in the Arroyo Grande valley in 1883-84, 1893, 1895, 1907,
1909, 1911, 1914, 1936-37, 1943, 1952, and 2001. The valley avoided the significant flood events that
occurred elsewhere on the central and south coast in 1969, 1983, and 1997, most likely due to flood
storage in Lopez Reservoir.

The lower Arroyo Grande Creek, or Cienega Valley, is especially vulnerable to flooding because it lies at
the downstream, lower gradient terminus of a highly erosive watershed. Much of the erosion occurring
in the upper watershed is transported and delivered to the floodplains that make up the lower valley.
Historically, much of the transported sediment was deposited onto broad floodplains of the lower
alluvial valleys of Arroyo Grande Creek, Tar Springs Creek, and Los Berros Creek (Figure 3). Due to
conversion of floodplain areas to agricultural and residential uses, much of the sediment that historically
was deposited on the floodplain ends up being deposited in backwater areas behind bridges, beaver
dams, or in lower gradient areas, such as the lower Arroyo Grande Creek Channel.

In the 1950’s, severe flooding from Arroyo Grande Creek resulted in inundation of prime farmland in the
Cienega Valley and significant impacts to existing infrastructure. At the time, Arroyo Grande and
adjacent communities were primarily rural with a combined population of less than 5,000 residents. To
reduce future economic impacts to the agricultural economy and the growing urban and rural
residential population, the community organized the Arroyo Grande Creek Flood Control Project
(Project). The Project, led jointly by the USDA-Soil Conservation Service/Arroyo Grande Resource
Conservation District, was completed in 1961 to protect homes and farmland in La Ciénega Valley.
(These organizations are now known as the USDA-Natural Resources Conservation Service and the
Coastal San Luis RCD, respectively.)
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The main feature of the Project was a levee system and trapezoidal channel that confined Arroyo
Grande Creek from its confluence with Los Berros Creek downstream to the Pacific Ocean (Photo 1). In
addition, the lower portion of Los Berros Creek from the Valley View Bridge to the confluence with
Arroyo Grande Creek was diverted from its pre-1960 channel, which ran along the southern edge of La
Cienega Valley, to its current confluence upstream of the Highway 1 Bridge. Runoff from the Meadow
Creek watershed, which runs though Pismo Lake, was designed to enter Arroyo Grande Creek through a
pair of flap gates near the Pismo Dunes State Vehicular Recreation Area. Maintenance of the Project,
following construction, was the responsibility of Zone 1/IA, under the purview of the County Public
Works Department. Landowners within the zone are assessed an annual fee to support management
and maintenance of the flood control reach.

Photo 1. Constructed trapezoidal channel at UPRR bridge in 1958.

The original flood control channel was built in 1959 and was designed to carry a discharge of 7,500 cubic
feet per second, which, at the time of the analysis, was determined to have a recurrence of once every
50 years. Maintenance of the flood control channel by the District, RCD, and NRCS since completion of
the project in 1961 consisted primarily of vegetation and sediment removal to maintain the design
geometry and capacity of the channel and routine maintenance of the levee system and associated
infrastructure. The frequency of maintenance varied depending on rainfall and runoff conditions that
preceded maintenance. Maintenance activities in recent years was restricted by a combination of lack
of funding (Zone 1/1A maintenance funds had not risen appreciably since the creation of the special
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district) and environmental concerns about the impacts of vegetation and sediment removal on aquatic
and riparian habitat in the flood control reach.

Environmental concerns and restrictions increased following the listing of the California red-legged frog
(Rana aurora draytonii), in 1996, and steelhead (Oncorhynchus mykiss), in 1997. Protection of critical
habitat for these two species meant that past maintenance activities, authorized under the 1959
Operation and Maintenance Agreement with the NRCS and RCD, was no longer feasible. The agencies
overseeing protection of sensitive species, including the U.S. Fish and Wildlife Service, NOAA Fisheries,
and the California Department of Fish and Game, requested that a more comprehensive strategy be
prepared to manage the flood control reach through a maintenance program that specifically protects
aquatic habitat.

In the interim, Arroyo Grande was experiencing a development boom. During the late 1990’s, 625 new
home sites were approved in the City of Arroyo Grande in a period of 5 years. This number represents
an increase of almost 10% in a city with only 6,750 housing units (US Census, 2000.). Much of the
development, both proposed and existing, provides little in the way of stormwater management or Best
Management Practices (BMP’s) that limit runoff and reduce impacts to the hydrology of the watershed.
Consequently, an increase in impervious surfaces within the watershed contributed to increased runoff
to the flood control reach with increased risk of flooding. A flood estimated to occur once every 50
years in 1955 is now estimated to have a recurrence interval of 15-20 years due to changes in the
hydrology of the lower watershed (defined as the watershed below Lopez Dam). In addition, much of
the development occurred on steep, highly erodible soils. Sediment eroded from disturbed lands are
eventually transported to the flood control reach, resulting in impacts to low lying agricultural land
through increased flooding and flood risk.

In 1999, the US Army Corps of Engineers developed a study to assess the existing capacity of the flood
control reach. The results suggested that the system currently has a reduced capacity of 1,700 cfs which
equates to a recurrence interval of approximately 2-year to 5-years (USACE, 2001). The capacity of the
as-built channel (the channel as built in 1961), according to the USACE model, was determined to be
6,500 cfs with an associated level of protection between the 10-year and 20-year runoff event. These
results showed that even with 1961 geometry, where sediment has been removed, the capacity of the
channel has been reduced by approximately 1,000 cfs, most likely due to changes in the levee geometry
from settlement and erosion. The USACE study pointed to the need for a more detailed alternative
assessment to define project opportunities and costs associated with improving overall capacity and

flood protection.
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On March 5, 2001, during a high intensity rain event, the levee was breached on the south side between
the mouth and the Union Pacific railroad bridge (Photos 2 and 3). It was estimated by observers in the
field at the time of the levee breach that the levee would have overtopped upstream of the 22™ Street
bridge had the levee not breached and lowered the overall water surface. Hundreds of acres of
farmland and several residences were flooded in the La Cienega Valley. Impacts from the flooding
persisted beyond the winter season as many of the lower lying areas with clay soils located in the
southern portion of the valley remained saturated. The northern levee remained intact, thereby
protecting several residential developments, the Oceano Aiport, and the regional wastewater treatment
plant that services the communities of Arroyo Grande, Oceano and Grover Beach.

Photo 3. Close-up view of the levee breach and flooding of farmland in March 2001 (looking at south levee from north levee).

In April of 2003, the County Board of Supervisors passed a “Resolution to Relinquish the Arroyo Grande
and Los Berros Diversion Flood Control Channels and Appurtenant Structures to the State of California”.
County Public Works Department staff recommended that maintenance responsibilities be turned over
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to the State Department of Water Resources (DWR) because the County had not been able to maintain
the channel due to regulatory requirements, inadequate funding from the Zone 1/1A assessments, and
the cost of liability insurance. The State is mandated to accept this responsibility under Water Code
Section 12878. In fall 2004, the responsible entity, the Division of Flood Management at DWR, initiated
the process of establishing a new Maintenance Area for flood control along lower Arroyo Grande Creek.

In February of 2005, DWR issued a Statement of Necessary work with the goal of initiating maintenance
work on the channel in July 2005. Because the State Water Code mandates that DWR maintain the
channel by restoring it to its original 1958 design, DWR was faced with a difficult and expensive
regulatory process in order to obtain the necessary environmental permits. Due to the presence of two
federally listed species, restoring the original design would likely result in requirements to develop and
implement costly mitigation measures to compensate for habitat loss that would be paid locally through
the Zone 1/1A assessment process. There are no provisions in the Water Code which allows DWR to
study or implement other acceptable flood control designs or alternatives that would also be more
environmentally acceptable.

During late 2002 the SLOCFCWCD allocated money for a Program Evaluation and Engineering
Alternatives Analysis Study of the lower Arroyo Grande Creek flood control channel. This study was
intended to evaluate a wide range of flood control alternative projects and provide a plan to manage
flooding at the most downstream section of the creek. When the SLOCFCWCD began the process of
relinquishing maintenance of the channel over to the State, it also withdrew the funding for this study.
The Zone 1/1A Advisory Committee, comprised of agriculturalists and other local residents, and various
stakeholders, actively lobbied the County Board of Supervisors to restore this funding so that the plan
could be developed. In June 2004, the SLOCFCWCD approved to the RCD to conduct “The Erosion,
Sedimentation, and Flooding Alternatives Study” (Alternatives Study). The County grant was matched
by the State Coastal Conservancy, and augmented from the State Dept of Parks and Recreation Off-
Highway Vehicles Division.

The County and the Zone 1/1A Task Force, consisting of Zone 1/1A property owners and stakeholder
organizations, worked together over the ensuing months to organize a Proposition 218 election to raise
sufficient funds to provide a basic level of flood channel maintenance without putting an oppressive
financial burden on Zone 1/1A property owners. When the returned ballots were counted on June 8,
2006, the Prop 218 measure passed with more than 89% of the votes cast. As a result of the
overwhelming passage of the Prop 218 measure for Zone 1/1A, on June 27, 2006, the County Board of
Supervisors, acting as the SLOCFCWCD, rescinded their 2003 resolution to relinquish the flood channel
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to DWR. By keeping the maintenance responsibility local, channel maintenance can be conducted both
in a more flexible and environmentally sensitive manner than would have been possible under DWR.

The consulting firm of Swanson Hydrology and Geomorphology (SH+G) was contracted by the RCD to
conduct the Alternatives Study, and began work in February 2005. A Technical Advisory Team met with
SH+G staff twice during 2005 to provide feedback and recommendations regarding which options to
consider for analysis in the Alternatives Study, and to review preliminary results. The Technical Advisory
Team consisted of representatives from U.S. Fish and Wildlife, California Department of Fish and Game,
the Coastal Conservancy, NOAA/NMFS, Regional Water Quality Control Board, San Luis Obispo County
Public Works and Environmental Planning Departments, City of Arroyo Grande, Oceano Community
Services District, Central Coast Salmon Enhancement, Zone 1/1A Advisory Committee, and U.S. Army
Corps of Engineers.

The Alternatives Study was completed in January 2006. The Alternatives Study focused in-depth on
erosion sources, sedimentation and hydrology as they relate to recurring flooding in the lower reaches
of the creek. The final study described six different “Alternatives”, or sets of feasible projects and
management actions, that could be implemented to manage flooding in Zone 1/1A, and provided
estimates of the degree of flood protection afforded by each Alternative. The Study also discussed and
analyzed the projected benefits of necessary watershed-wide management activities, such as floodplain
restoration, stream restoration, and sediment control, to diminish flood risk and reduce the frequency
of dredging through the flood control reach.

With the 2006 passage of the Proposition 218 measure, funding was now available to develop and carry
out a long-term management plan for the flood control channel. In fall 2007, SLO County Public Works
drafted a Notice of Preparation and a Request for Qualifications for preparation of an environmental
impact report/environmental assessment and assistance with regulatory permitting. Representatives of
the Zone 1/1A Advisory Committee Task Force joined SLO County Public Works staff in reviewing
applications, conducting interviews, and selecting a consulting firm to recommend to the SLO County
Board of Supervisors for contract. The firm selected was the Morro Group, now SWCA, Inc., partnering
with SH+G (now Waterways Consulting) to prepare a Waterway Management Program (WMP) that
includes project actions described under Alternative 3c of the Alternatives Study combined with
enhancement actions that improve habitat conditions in the flood control reach for steelhead, California
red-legged frog, and other species that rely on the aquatic environment.
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Appendix B

Preliminary Engineering Design Plans
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PROJECT DESCRIFTION

THESE FLANS FPROVIDE DETAILS FOR THE REMOWAL OF SEDIMENT FROM ARROYO GRAMNDE AMD LOS
BERROS CREEK CHANMELS M THE COQUNTY QF SaN LIS CEISPO.  CONSTRUCTION ACTMTIES WILL
CONSIST OF EXCAVATION AND DISFOSAL OF SEDMMENT FROM THE CHAMMEL FLOODPLAINS AMND
INSTALLATION OF LOG HABITAT STRUCTURES,

GRADING S3UMMARY

TOTAL CUT VOLUME =21,332 ¢
TOTAL FILl VOLUME = 0 Cr
MET CUT = 21,332 ¢

THE ABCVE QUANTITIES ARE APPROXIMATE IN-PLACE VOLUMES CALCULATER AS THE DIFFEREMNCE
BETWEEM EXISTING GROUND, AS MAPFED IN 2006, AND THE PROPCSED FMISH GRADE  EXISTING
GROUND IS DEFINED 8Y THE TOFOGRAPHIC CONTOURS AND/OR SPOT ELEVATIONS OM THE FLAMN.
PROPOSED FINISH GRADE IS DEFINED AS THE DESIGN SURFACE ELEVATION OF EARTH T BE
CONSTRUCTED.

THE ABOVE QUANTITIES HAVE BEEN CALCULATED FOR PERMITING PURFOSES OMLY AND HAVE MNOT
BEEN FACTORED TG INCLUDE ALLOWANCES FOR BULKING, CLEARING AWD GRUBBING, SUBSIDENCE,
SHREIMKAGE, OVER EXCAVATION, AMD RECOMPACTION, UNDERGROUND UTILITY AMD SUBSTRUCTURE
SAOILS AND CONSTRUCTION METHODS.

THE CONTRACTOR SHALL FERFORM AN JNDEFEMDENT EARTHWORK ESTIMATE FOR THE PURPOSE OF
PREPARING BID FRICES FOR EARTHWORYK., THE AID FRICE SHALL INCLUDE COSTS FOR ANT
MECESSARY IMPORT AMD PLACEMENT OF EARTH MATERIALS OR THE EXPDRT AND PROPER DISPDSAL
OF EXCESS EARTH MATERIALS,

FRIOR TO COMMEMNCEMENT OF COMSTRUCTIOMN, COMTRACTOR SHALL FERFORM AM UFOATED CROSS
SECTION SURVEY TQ DETERMINE ACTUAL CONDITIONS,

GENERAL NOTES

1} PREPARED AT THE REQUEST OF:
SAN LUIS QBISPG COUNTY
FLOOO CONTROL AMD WATER CONSERVATION DISTRICT

2} AERIAL MAPPING OF THE PROJECT AREA WAS PERFORMED BY:
CENTRAL COAST AERIAL MAPPING, INC.
710 FIERO LN 24
SAN LIS OBISPD, CALIFORNIA 93401
{805)543—4307
Jof 2005-841
PHOTOGRAPHT DATE: 3,/10,/2005

3) ELEVATICN DATUM: MAVD 88, BASED ON NGS BENCHMARK X 532, PID “FW04217, ELEVATION= 13.5°

43 HORIZONTAL DATUM: HORIZONTAL COORDIMATES CONSTRAINED TO NGS MONUMENT HPGN CA O5 05,
PID "F¥2048%, MAODBJ, CALIFORNIA STATE PLAN ZGME 5

5) APN'S. T.B.D.

6} ELEVATIONS AND DISTANCES SHOWN ARE IN FEET AND DECIMALS THEREDF. CONTOUR INTERVAL 1S
Z FEET

7) FROFERTY LINES ARE NOT SHOWN HEREOQM.

8) ALL CONSTRUCTIOM AND MATERIALS SHALL CONFORM TO THE CURRENT EDITION OF THE STATE OF
CALIFORNIA STAMDARD SPECIFICATIONS FOR CONSTRUCTION OF LOCAL STREETS AND ROARS
(HEREAFTER REFERRED T AS "STAMDARD SPECIFICATIONST, AND SHALL BE SUBJECT TQ AFPROWAL OF
THE OWMNER

97 THE COUNTY PUBLIC WORKS DEPARTMENT SHALL BE NOTIFIED AT LEAST 48 HUDURS PRIOR TQ
CONSTRUCTION. & OUALIFIED CMMIL EMGINEER WTH EXPERIENCE (M THE (NSTALLATION OF FEATURES
OF THE TYFE SHOWN QW THESE PLANS, SHALL PROVIDE JNZFECTION SERVICES DURING THE
COMSTRUCTION PROCESS.

10) CONSTRUCTION CONTRACTOR AGREES THAT IN ACCORDANCE WITH GEMERALLY ACCEPTED
CANSTRUCTION PRACTICES, CONSTRUCTION CONTRACTOR WILL BE REQUIRED TO ASSUME SOLE AND
COMPLETE RESPONSIBILITY FOR JOB SITE CONDITICNS DURING THE COURSE OF CONSTRUCTION OF
THE PROJECT, INCLUDING SAFETY OF ALL PERSONS AMNO PROPERTY; THAT THIS REQUIREMENT SHALL
BE MADE TO APPLY COMTINUQUSLY AND NOT BE LIMITED TC MORMAL WOIRKING HOURS, AND
CONSTRUCTION CONTRACTGR FURTHER AGREES TD DEFEND, INDEMNIFY AND HOLD DESIGM
PROFESIIGNAL HARMLESS FRCM ANT AWD ALL LIABILTY, REAL OR ALLEGED, M CONNECTIOM WITH THE
PERFORMANCE OF WORK ON THIS FROJECT, EXCEPTION LIABILTT ARISING FROM THE SOLE
NEGLIGENCE OF DESIGN PROFESSIONAL.  NEITHER THE PROFESSICMAL ACTMVITIES OF CONSULTANT NOR
THE PRESENCE OF COMNSULTANMT COR HIS OR HER EMPLOYEES OR SUB—CONSULTANTS AT A
CONSTRUCTION 5ITE SHALL RELIEVE THE CONTRACTOR AND ITS SUBCCNTRACTORS OF THEIR
RESPCMIIELITIES INGLUDOIMNG, NOT LIMITED TO, CONSTRUCTICN MEAMNS, METHODS, SEQUENCE,
TECHWIQUES OR PROCEODURES MECESSARY FOR PERFOREMING, SUPERINTENDING OR CCOQRDINATING ALL
PORTIONS OF THE WORK OF CONSTRUCTION IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND
APPLICABLE HEALTH OR SAFETY REQUIREMENTS OF ANT REGULATORY AGEMCY QR OF STATE LAW.

SECTION AND DETAIL CONVENTION

SECTION OR DETAIL IDENTIFICATION
{MUMBER OR LETTER}

REFEREMCE SHEET ON WHICH
REFERENCE SHEET FROM WHICH SECTICM OR OETAIL IS SHOWN

DETAIL OR SECTICN 1S TAKEM.

CONCEPTUAL PLANS

SAN@ R
FRANCISCO S I

SAN LUIS.®
OBISPO

PROJECT
LOCATION

LOS5 ANGELES

REGIONAL MAP

NTE

e E1¢,, Ras
o anciwy
mﬂl’? Granda Park

. - .
s M 4
e
.\-\-.

P:simo B =
State Beaih 2} "'70'.4“‘ AlTaya
ek Bramdiy
-.
@ & &/O,’
: :
I:lﬂ F
2
=
QOceano
ARROTD GRAMDE
PROJECT CREEK CHANNEL (7
LOCATION
o+
“_;”
VICINITY MAP
fIT.5.

EDIMENT AND VEGETATION
MANAGEMENT PLAN

SHEET INDEX
&

COVER SHEET C6 SITE PLAN 4 QF 5
o2 FPROJECT AREA CAVERVIEW c7 BITE PLAN 5 OF 5
C3 SITE PLAN 1 OF & ca TrRICAL SITE PLAN
o4 STE PLAN Z OF 5 cg TrPICAL SECTIONS
5 SITE PLAN 3 OF & cio DETAILT

GENERAL NOTES CONTD

113 EXISTING UNDERGROUND UTILITY LOCATIONS:

LOCATIONS SHOWN ARE COMPILED FROM JNFORMATION SUPPLIED BY THE APPROPRIATE UTILITY
AGENCIES OF FROM FIELD MEASUREMENTS TO ABOWVE GROUMD FEATURES READILY ‘ASIBLE AT THE
TIME OF SURVEY. LOCATIONS SHOWN ARE APPRONIMATE. THE CONTRACTOR IS CAUTIONED THAT
OMLY ACTUAL EXCAVATION WILL FEVEAL THE DIMENSIONS, SIZE5, MATERIALS, LOCATIONS, AND
DEPTH OF UNDERGROUND UTILITIES.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE LGCATION AND/OR PROTECTION OF
ALL EXISTING AND PROPDSED PIPING, UTILITIES, TRAFFIC SIGNAL EQUIPMENT {BGTH ASOVE
GROUNG: AND BELOW GROUND), STRUCTURES, AND ALL GTHER EXISTING IMPROVEMENTS
THROUGHCUT CONSTRUCTION.

PRIOR TO COMMEMNCING FABRICATICM OF CONSTRUCTION, COMNTRACTOR SHALL OISCCVER OR
VERIFY THE ACTUAL DIMENSIONS, SIZES, MATERIALS, LOCATIONS, AND ELEVATIONS OF AL EXISTING
UTILITIES AMD POTHOLE THOSE AREAS WHERE POTEMNTIAL CONFLICTS ARE LIKELY OR DATA (5
OTHERWISE INCOMPLETE.

CONTRACTOR SHALL TAKE APPROPRIATE MEASURES TO PROTECT EXISTING UTILITIES DURING
CONSTRUCTICN OPERATIONS, ANG SHALL BE SOLELY RESPOMNSIELE FOR THE COST OF
REPAIR/REFLACEMENT DF ANY EXISTING UTILTIES DAMAGED DURING CONSTRUCTION. COMTRACTOR
TO CALL UMOERGROUND SERVICE ALERT {1—BO0-842-2444) T LOCATE ALL UNDERGROLND
LTIUTY LIWES PRIOR TO COMMENCING CONSTRUCTION,

UPON LEARMING OF THE EXISTENCE AND/OR LOCATIONS OF ANY UNDERGROUND FACILITIES NCT
SHOWN QR SHOWN INACCURATELT QW THE PLANS OR NOT PROPERLY MARKED BY THE UTILITY
OWHNER, THE COMTRACTOR SHALL IMMEDIATELY NCTIFY THE UTILITY OWNER AND THE CIr BY
TELEPHQMNE AND 1N WRITING,

LTILTY RELQCATIONS REQUIRED FOR THE CONSTRUCTION OF THE FROJECT FACILITIES WILL 8E
FERFORMED HY THE UTILITY COMPAMNY, UNLESS OTHERWISE NOTED.

FRIOR TO BEGIMMING WORK, THE CONTRACTAR SHALL CONTACT ALL UTILTIES COMFANIES WITH
REGARD TO WORKING OVER, UNDER, OR ARQUND EXISTING FACILIMES AND TQ QBTAN
INFORMATION REGARDING RESTRICTIONS THAT ARE REQUIRED TO FREVENT OAMAGE TQ THE
FACILITIES.

123 SHOULD THE CONTRACTDR DISCOVER ANT DISCREPANCIES BETWEEN THE CONDITIONS EXISTING IN
THE FIELD AND THE INFORMATION SHOWN OM THESC DRAWINGS, HE SHALL WNOTIFY THE EMGINEER FRIOR
TC PROCEEDING WITH CONSTRUCTION.

13} THE CONTRACTOR SHALL BE RESPCNSIBLE FOR DESIGN, PERMITTING, INSTALLATION, AMD
MAINTENANCE OF ANY AND ALL TRAFFIC CONTROL MEASURES DEEMED MWECESSART.

74} THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE GEMERAL SAFETY DURING CONSTRUCTIOM. ALL
WORK SHALL COWFORM TO PERTINENT SAFETY REGULATIONS AND CODES. THE CONTRACTOR SHALL BE
SOLELY AMD COMPLETELY RESPONSIBLE FOR FURNISHING, INSTALLING, AMD MAINTAMING ALL WARNIMNEG
SIGNS AND DEWVICES NECESSARY TO SAFEGUARD THE GEWERAL PUBLIC AND THE WORK, AND PROVIDE
FOR THE FROFER AND SAFE ROUTING OF WEHICULAR AND PEDESTRIAN TRAFFIC OURING THE
PERFORMANCE OF THE WORK. THE CONTRACTOR SHALL BE SOLELY AND COMPLETELY RESPONSIBLE FOR
COMPLIANCE WITH ALL APPLICARLE FRCVISIONS OF OSHA W THE CONSTRUCTION FRACTICES FOR ALL
EMPLOYEES DIRECTLY ENGAGED IN THE CONETRUCTION OF THIS PROJECT.

15} THE CONTRACTOR SHALL PURSUE WORK W A CONTINUOUS AND DILIGENT MANNER TO EMNSLIRE A
TIMELY COMPLETION OQF THE PROJECT.

76} ALL CGNSTRUCTICN SHALL BE CLOSELY CCOORCIMATED WITH THE EMGINEER SO THAT THE QUALITY
OF WORK CAN BE CHECKED FOR APPROVAL

17} THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE SiTE IN A MEAT AND ORDERLY
MANMNER THROUGHQUT THE CONSTRUCTION FROCESS. ALL MATERIALS SHALL BE STORED WITHIN
APPROVED COMNSTRULTION AREAS.

18} THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING AT HIS EXPEMSE, ALL PERMIS AS
REQUIRED BY THE LOCAL AGEMCIES, INCLUDING BUT MOT LIMITED TO; ENCROACHMENT, GRADING AMNO
LAME CLOSURES NOT PREVICUSLY OBTAMNEDR BY THE CWMER. THE CONTRACTOR SHALL PROVIDE ALL
MATERIALS, LABOR AND EQUIPMENT REQUIRED TO COMPLY WITH ALL APPLICABLE PERMIT CONDITIONS
AND REQUIREMENTS.

78} CONTRACTOR SHALL BE RESPONSIBLE FGR ALL COMNSTRUCTION STAKING AND LATOUT, UNLESS
OTHERWISE SPECIFIED N THE PLANS.

20) MO CONSTRUCTION SHALL BE STARTED WITHOUT FLANS APPROVED BY THE COUNTY DEPARTMENT OF
PUBLIC WORKS. THE DEPARMENT OF PUBLIC WORKS SHALL BE MNOTIFIED AT LEAST 48 HOURS PRIOR
T THE START OF CONSTREUCTION AND OF THE TIME AND LOCATION OF THE PRE—CONSTRUCTION
COMNFERENCE  ANY CONSTRUCTICN PERFORMED WITHOUT PRICR NOTIFICATION TC THE OEPARTMENT CF
FUBLIC WORKS WLt BE REJECTED AND WILL BE AT THE CONTRACTCR'S RiSH.

21) THE CONTRACTOR SHALL NOT BEGIN ANY CONSTRUCTION WORK LNTIL THE PROJECT SCHEDULE AND
WORK PLAN (5 AFFPRIOVED BY THE ENGINEER
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EROSION CONTROL AND ACCESS NOTES

1. PRIOR T COMMENCEMENT OF WORK, CONTRACTOR SHALL PROVIDE THE ENGINEER WITH A DETAILED
CONSIRUCTION SCHEDULE, INCLUDING DETAILS OF STE B.M.P.5 AND INTENDED WORKING HOURS,

2, ACCESS TO LEVEES SHALL BE FROM EXISTING ESTABLISHED ACCESS FPUINTS.

3. ACCESS TO ALL GRADING SIES SHALL BE ALONG THE EXISTING LEVEES TOP ACCESS ROADS.

ANTICIPATE THAT AN EXCAVATOR WILL ACCESS THE CHANNEL AT FACH GRADING SITE BY WALKING DOWN
THE LEVEE SLOPE. THE EXCAVATOR SHALL ACCESS EACH GRADING SITE ALONG A SINGLE ACCESS PATH,
AS SHOWN ON SHT. CA. ACCESS PATHS SHALL BE ESTABLISHED AT THE DIRECTION OF THE ENGINEER.

4, UTILZE ONLY THE APPROVED ACCESS PATHS. EXCAVATED MATERIALS SHA!l BE STOCKPILED WITHIN AN
EXISTING FLAT AND PREVIOUSLY DISTURBED AREA, T.B.0.}.

5. INSTALL AND MAINTAIN ALL EROSION CONTROL MEASURES INDICATED.

6. PROVIDE CONTINUOUS DUST CONTROL THROUGHOUT CONSTRUCTION. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR DALY CLEANING OF ALL MUD, DIRT, DEBRIS, ETC., FROM ANY AND ALL ADJACENT
ROADS.

7. SEED AND WULCH All DISTURBED ACCESS ROADS WITH NATIWE GRASSES AND HERBS.

8, NO WORK SHALL OCCUR BETWEEN OCTOBER 15 AND APRIL 135, ALL SLOPES AND DISTURBED AREAS
SHALL BE PROTECTED FROM ERGSION AT ALl TIMES. DURING CONSTRUCTION, SLUCH PROTECTION MAY
CONSIST OF MULCHING AND/OR FLAMTING OF NATIVE VEGETATION OF ADEQUATE DEMSITY. BEFORE
COMPLETION QF THE PROJECT, ANY EXPOSED SOIL ON  DISTURBED SLOPES SHALL BE PERMAMENTLY
PROTECTED FROM ERCSION.
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LEGEND

(E) CONTOURS

— - --——--——--— EASEMENT

DIRT ROAD

WATER SURFACE AT TIME
R ... OF SURVEY (3—10-05)

EXISTING WETLAND AREA

— 177 MAIN CHANNEL CENTERLINE AND STATIONING

PROPOSED MITIGATION WETLAND AREA

APN
cc
cP
D
DBH
Dt
DIA
E
EG
EL
G
L
INV
LF
N

ABBREVIATIONS

O
I:/\_/ PROPOSED SECONDARY CHANNEL GRADING SITE LIMITS
:::::__—:: ____ PROPOSED ALTERNATIVE 3C LEVEE IMPROVEMENT
x TYPE *A” LOG HABITAT STRUCTURE
A TYPE *B” LOG HABITAT STRUCTURE
GRADING SITE IDENTIFICATION NUMBER

ASSESSORS PARCEL NUMBER
CONCRETE

CONTROL POINT
DESCRIPTION

DIAMETER AT BREAST HEIGHT
DROP INLET

DIAMETER

EXISTING / EASTING / EUCALYPTUS
EXISTING GROUND

ELEVATION

FINISH GRADE

FLOW LINE

INVERT

LINEAR FEET

NEW / NORTHING

NOT TO SCALE

ON CENTER
PROPERTY LINE
POWER POLE

RADIUS / REDWOOD
RELATIVE COMPACTION
RIGHT OF WAY

ROCK SLOPE PROTECTION
STORM DRAIN
SQUARE FEET

SHEET

STATION

TO BE DETERMINED
TOP OF WALL
TYPICAL

ELEVATION

GRADING TABLE
SITE GRADING SITE EXCAVATION LENGTH
FINISHED GRADE EL. | VOLUME (CY) | APPROX (FT) | DEPTH (FT)
1 11 70 12 668 400 1.0
2 125 TO 13 823 320 1.2
3 13.5 70 15 2,184 410 2.4
4 15 TO 16 358 370 0.7
5 16.5 TO 17.5 787 360 1.5
6 18 TO 185 378 170 2.0

SITE PLAN

SCALE: 17=100’
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582
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55.5 70 56
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