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Definitions

The raising of a stream-channel bed with time due to the deposition of
sediment that was eroded and transported from the upstream watershed

Aggradation
or the channel.
Sediment particles, which slide and roll along the bottom of a streambed.
Bed Load Constitutes the coarse material portion (typically > 2 millimeters) of
sediment transport.
An inactive floodplain that is located at a higher elevation than the current
Bench/Terrace : .
active floodplain.

Constant Loss

Describes the amount of water that is removed each time step from the soil
water balance to account for loss to ground water or evapotranspiration.
Constant loss is a parameter that is included in the HEC-HMS modeling
program.

Cubic Feet Per Second

Cubic Feet Per Second (cfs): Units used to calculate the rate of water
discharge, representing the volume of water (in cubic feet) passing a fixed
point, over a period of time (one second). One cubic foot per second is
equivalent to approximately 7.48 gallons per second, or 448.8 gallons per
minute.

Flood Recurrence
Interval

The probability floods of a particular magnitude are likely to occur. For
example, a flood with a recurrence interval of 100 years hasa 1 in 100
chance, or a 1% chance, of occurring during any single year.

Freeboard

The distance from the water’s surface to the lowest levee crest. Freeboard
increases overall channel capacity by providing surplus water storage above
the height of the normal water level. Two feet of freeboard is a standard
requirement of the Army Corps of Engineers to provide a level of protection
beyond the design capacity.

Geo-RAS

A set of procedures, tools, and utilities, published by the Army Corps of
Engineers, used for processing geospatial data in the Arc View computer
software program.

ecological system science
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HEC-HMS

Hydraulic Engineering Center’s Hydrologic Modeling System. HEC-
HMS software was developed at the Army Corps of Engineers to enable
hydrologists and engineers to simulate the precipitation-runoff processes

in a watershed using detailed hydrologic models. HEC-HMS software
was used to develop hydrographs and total runoff volumes for the Arroyo
Grande Creek Watershed.

HEC-RAS

Hydraulic Engineering Center’s River Analysis System. HEC-RAS software
was developed at the Army Corps of Engineers to enable hydrologists and
engineers to conduct flow calculations (such as steady flow and unsteady
flow simulations), as well as sediment transport computations, for natural

and constructed channels. HEC-RAS software was used to develop an
existing conditions model of the Arroyo Grande Creek Watershed and
analyze potential alternatives.

Hydraulic

Pertaining to the mechanical properties of water and other liquids. In this
study, hydaulic refers to the properties of discharge such as velocity, shear
stress, etc.

Hydraulic Roughness

Resistance to flow as a function of channel roughness. A creek with a
smooth bed surface, such as an aggraded flood control channel, will flow
at a higher velocity than a creek with a rough bed surface, which creates

hydraulic resistance.

Hydrologic

Pertaining to the hydrologic cycle, the cyclic transfer of water between
the Earth’s atmosphere, land cover, and oceans. In this study, hydrologic
reference to the amount and timing of discharge rather than specific
properties of that discharge.

Impervious Surface

A non-porous land cover, which has properties preventing the movement of
water through it and causing water to runoff at a higher rate than natural
conditions.

Incised Channel

A stream that has degraded and cut its bed into the valley bottom,
indicating accelerated erosion.

Limb Up

Pruning or thinning of low-hanging tree branches and other riparian
vegetation.

Low Flow Channel

A subset of a stream channel where water is confined to under baseflow
conditions.

ecological system science
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Manning’s Roughness
Coefficient (n)

A channel roughness value, and component of Manning’s equation.
Manning’s n values range from .01 to .1. A Manning’s coefficient value of
.01 indicates extremely low channel roughness, such as a confined concrete
channel. A value of .1 indicates high channel roughness, such as a boulder
strewn mountain stream.

Manning'’s Equation

A hydraulic equation used to estimate in-channel velocity. u = (1.49R¥
35"2)/n, where u = velocity, R = hydraulic radius, s = slope, n = Manning’s
roughness coefficient.

Overflow Channel

A channel secondary to a main channel, which receives water flow
when the main channel exceeds its capacity, such as during flood stage.
Overflow channels occur naturally, but they can also be constructed for

flood mitigation, in order to increase the total channel capacity of a stream
or river. Lower Arroyo Grande Creek lacks natural overflow channels under
existing conditions.

Sediment Budget

The quantification of the amount of sediment material being delivered and
transported past a specific point in a watershed. If the amount of sediment
being delivered exceeds the amount of sediment being transported, the
channel is aggrading, or rising in elevation, due to sediment deposition
over time. If the amount of sediment being transported exceeds the
amount being delivered, the stream channel is incising, or experiencing
accelerated erosion, due to sediment transport. If sediment delivery and
transport are equal, the channel is in equilibrium.

Suspended Sediment
Load

Finer-grained particles (typically less than 2 millimeters in diameter) carried
in suspension by water flowing in a channel.

Steady Flow Model

A uniform flow model representing a discharge that remains constant over
time and channel distance. Steady flow models are used by engineers to
conduct hydraulic modeling in a controlled environment.

ecological system science
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Stochastic

Random, or, non-deterministic. Involving or containing a random variable

or variables. Involving chance or probability. For example, landslides can be

considered stochastic because they cannot be predicted at any one location

but instead occur irregularly across a landscape in reponse to heavy rainfall
or other random events.

Unsteady Flow Model

A flow model that is non-uniform, representing a discharge that changes
over time and channel distance. Unsteady flow models mimic natural
channels.

Watershed

The land area drained by a particular river or stream, and all of its
tributaries.

ecological system science
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1. Introduction and Background

1.1. LocATioN oF STupY AREA

Arroyo Grande Creek drains a 157 square mile watershed located in west-central San Luis Obispo
County. The mainstem of Arroyo Grande Creek flows through the cities of Arroyo Grande and
Oceano and is an important regional waterway for the communities of Arroyo Grande, Grover
Beach, Oceano, Pismo Beach, and Avila Beach. Lopez Reservoir, constructed in 1968, impounded
approximately 70 square miles of the upper watershed. The construction of Lopez Dam affected
downstream hydrology and sediment transport conditions, effectively dividing the watershed into
the upper 70 square miles, most of which is contained within the Los Padres National Forest, and
the lower 87 square miles, consisting of a mix of urban, rural residential, agricultural, and ranching
uses.

The focus of this study is to evaluate alternatives to reduce flood risk in the mainstem Arroyo
Grande and minimize accelerated, human-induced erosion in the watershed that may contribute
to flooding. Existing and future impacts to aquatic habitat are also addressed through
incorporation of habitat features that enhance riparian and aquatic function.

The areas of interest for the erosion and flooding portions of the study vary. In order to evaluate
flooding and flood risk, the following areas of interest apply:

®  Hydrologic Analysis (HEC-HMS Model): Hydrologic data was developed for all areas of the
Arroyo Grande Creek watershed downstream of Lopez Reservoir (Figure 1.1) with the
intent of providing necessary input parameters to the hydraulic model.

e Detailed Topographic Surveys: The topographic survey data collected for the study includes
the flood control portion of Arroyo Grande and Los Berros Creeks and adjacent areas that
would be impacted during a 100-year runoff event (Figure 1.2).

e Hydraulic Analysis (HEC-RAS Model): The HEC-RAS model was developed for the flood
control portions of Arroyo Grande and Los Berros Creeks up to the Valley View Bridge
(Figure 1.2).

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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area consists of the entire watershed downstream of Lopez Reservoir. The same

500 Seabright Ave, Suite 202 Santa Cruz, CA 95062

PH 831.427.0288

study area was evaluated in the Arroyo Grande Creek Watershed Management Plan

CCSE, 2005).

(

developed by Central Coast Salmon Enhancement

FX 831.427.0472
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In order to evaluate human induced erosion and sediment transport through the project area, the
following areas of interest apply:

e Sediment Budget/Sediment Source Assessment: The sediment source assessment was
developed for all areas of the Arroyo Grande Creek watershed downstream of Lopez
Reservoir (Figure 1.1) with the intent of providing necessary input parameters to estimate
sediment supply, transport, and deposition within the flood control portions of Arroyo
Grande Creek.

e Sediment Transport Analysis: Estimates of sediment flux, transport, and deposition were
developed for the flood control portions of Arroyo Grande and Los Berros Creeks (Figure
1.2).

The sediment source assessment and development of the sediment budget for the lower
watershed built on previous work conducted as part of the Arroyo Grande Creek Watershed
Management Plan (CCSE, 2005).

1.2. HistorY AND MANAGEMENT

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 and Wingfield, 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,
consisted primarily of ditching the channel to provide a predictable flow path, building levees,
removing willow thickets, and leveling the land. Many of these activities were carried out by
individual landowners with little to no coordinated efforts between adjacent property owners.

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 was documented in the Arroyo Grande valley in 1883-84, 1893, 1895,
1907, 1909, 1911, 1914, 1936-37, 1943, 1952, and 2001 (Figure 1.3). The valley avoided the
significant flood events that occurred elsewhere on the central and south coasts in 1969, 1983,
and 1997, most likely due to flood storage provided by Lopez Reservoir.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Pre- 1760 Obispeno (Northern) Chumash Indian tribe inhabited Arroyo Grande Valley.

1760’ Spanish soldier/explorer Gaspar de Portola with Catholic missionaries Father Junipero Sera and Father
Juan Crespi were the first Euro-Americans to visit Arroyo Grande Valley.

[~ 1772 Mission San Luis Obispo was founded; most Native American villages were abandoned.
Early 1800's First Euro-American settlers began to appear along the Central Coast.

1863-1864 Devastating drought along Central Coast - many wetlands dried up, allowing for easier
channelization of Arroyo Grande Creek.

1883-1884 Unexpected early heavy rains were diverted by an agricultural diversion dam. Channel permanently
diverted through an agricultural ditch along the north side of town.

1893 Floods washed out a diversion dam, threatened the south approach to the bridge on Bridge Street,
washed out the Central Pacific Railroad Bridge and flooded many local farms.

1907 Floods destroyed Southern Pacific and Pacific Coast Railroads track lines and washed out their original
wooden bridges. Small bridges and culverts were washed out with notable damages to Corbett Canyon Rd. and
other roads.

Floods in 1909, 1911 and 1914 washed out bridges, wrecked railroads and devastated the Arroyo Grande
Valley.

1936-1937 A weekend storm in February caused flooding in Arroyo Grande and Oceano.

1944 San Luis Obispo County Flood Control and Water Conservation District (SLCFCWCD) organized.

1952 Flooding in January caused damage to roads and bridges in town, but also brought widespread
devastation to farmers in the lower valley. Approximately 300 acres flooded, 100 of which drained quickly.

1952 The Arroyo Grande Soil Conservation District (AGSCD) founded.

1961 Arroyo Grande Creek Flood Control Project (AGSCD PL 566) completed.
ate 1990's Development boom. 625 new home sites were approved in the City of Arroyo Grande within a
period of 5 years.

2001 March 5 - levee system failed on the south side during a moderately large storm. Hundreds of acres of
farmland and several residences were flooded.

2002 SLOCFCWCD allocated $180,000 for a program Evaluation and Engineering Alternatives Analysis Study of
lower Arroyo Grande Creek flood control channel. This funding was rescinded by SLOCFWCD in 2003.

2003 April 1st - SLOCFCWCD passed a “Resolution to Relinquish the Arroyo Grande and Los Berros Diversion
Flood Control Channels to the State of California.”

2004 June - SLOCFCWCD approved funding in the amount of $150,000 to the RCD to conduct “The Arroyo
Grande Creek Watershed Assessment and Flooding Alternatives Analysis.” The County grant was matched by
the State Coastal Conservancy and augmented by $15,000 from the State Dept. of Parks and Recreation Off-
Highway Vehicles Division for a total fund of $315,000.

2004 June 4 - Board of Supervisors requested a 1 year delay from Department of Water Resources to allow local
groups the opportunity to develop other flood management options.

2004 Fall - The Division of Flood Management at the Department of Water Resources initiated the process of
establishing a new Maintenance Area for flood control along the Arroyo Grande Creek.

2005.
2005 June 14, Board of Supervisors requested a 1 -year delay from DWR to allow local groups the opportunity

/2005 Feb. 14, DWR issued its Statement of Necessary work, and planned to begin work on the channel in July

to develop other flood management opportunities.

SWANSON HYDROLOGY + GEOMORPHOLOGY FIGURE 1.3: Timeline of past management and flood history on lower Arroyo

500 Seabr

ight Ave, Suite 202 Santa Cruz, CA 95062 |  Grande Creek. Historic information was compiled from several references including:

PH 831.427.0288  FX 831.427.0472 Chipping, 1989 and Brown, 2002.
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The lower Arroyo Grande Creek floodplain, or Cienega Valley (Figure 1.2), 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 results in sediment that 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 1.4). Due to conversion

of floodplain areas to agricultural and residential uses, and severe incision of Arroyo Grande
Creek downstream of Lopez Dam, much of the sediment that was historically deposited on the
floodplain ends up being deposited in backwater areas behind bridges, in small pocket floodplain
areas, or in the lower gradient flood control reach.

In the 1950’s severe flooding from Arroyo Grande Creek resulted in inundation of prime farmland
in the Cienega Valley with significant impact to existing infrastructure. At the time, Arroyo Grande
and adjacent communities were primarily rural with a combined population of fewer 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 (AGSCD PL 566). The proposed project, led jointly by the USDA-Soil Conservation Service
and Arroyo Grande Resource Conservation District', was completed in 1961 in order to protect
homes and farmland in the Cienega Valley.

As a component of the project design, a flood control channel maintenance plan and agreement
was developed to assure operation and maintenance of the project to federal standards. Under
a Watershed Protection Operation and Maintenance Agreement with the Natural Resources
Conservation Service (NRCS) and the Coastal San Luis Obispo Resource Conservation District,
dated May 15, 1959, the San Luis Obispo County Flood Control and Water Conservation District
(SLOCFCWCD) was obligated to operate and maintain the Arroyo Grande Creek Flood Control
Project. The project was designed and constructed by the former U.S. Soil Conservation Service
and financed with federal, State, and local funds with a design capacity of 7,500 cubic feet per
second believed to be (50 year flood capacity at the time) with two feet of freeboard.

The main feature of the project was a levee system and trapezoidal channel that confined Arroyo
Grande Creek in levees from its confluence with Los Berros Creek downstream to the Pacific
Ocean. 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 the 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 (Chipping, 1989). Maintenance of the project, following construction, was the responsibility
of San Luis Obispo County Flood Control District Zone 1/IA, under the purview of the County

! These organizations are now known as the USDA-Natural Resources Conservation Service and the Coastal San Luis Resource Conservation District (RCD), respectively.
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FIGURE 1.4: Historic versus existing active channel areas on Arroyo Grande Creek and
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potential sediment storage in the lower valley results in transport and delivery of supplied
sediment to the flood control reach.
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Public Works Department. Landowners within the zone are assessed an annual fee to support
management and maintenance of the flood control reach.

This original flood control channel was designed to carry a discharge of 7,500 cubic feet per
second (cfs), 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 County 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 were restricted by a
combination of lack of funding? and environmental concerns about the impacts of vegetation and
sediment maintenance on habitat conditions for sensitive species in the flood control reach.

Environmental concerns and restrictions on maintenance were exacerbated by the recent listing
of the California red-legged frog® (Rana aurora draytonii) and steelhead* (Oncorhynchus mykiss)
under the Federal Endangered Species Act (ESA). Protection of critical habitat for these two
species meant that past maintenance activities, such as complete removal and dredging of the
entire flood control channel were no longer feasible. In addition, tidewater goby (Eucyclogobius
newberryi), listed as endangered under the ESA, were recently identified as occurring in the
Arroyo Grande lagoon®. The agencies overseeing protection of endangered 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.

During this period, Arroyo Grande was experiencing a development boom. During the late
1990’, 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.

Much of the development, both proposed and existing, provides little in the way of storm water
management or Best Management Practices (BMP’s) that limit runoff and reduce impacts to the
hydrology of the watershed. Consequently, current development contributes 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. Development affects a watershed'’s hydrology by increasing
the amount and timing of runoff through an increase in impervious surfaces. In addition, much of
the development is occurring on steep, highly erodible soils. If adequate erosion controls are not
implemented during construction, much of the sediment is transported to the flood control reach,
reducing the capacity of the flood channel, resulting in impacts to low-lying agricultural land
through increased flooding and flood risk.

2Zone 1/1A maintenance funds have not risen appreciably since creation of the special flood control district.
? California red-legged frog were listed as threatened under the Endangered Species Act in May 1996.
“Steelhead in Arroyo Grande Creek fall within the South-Central Coastal California ESU and were listed under the Endangered Species Act as threatened in August

1997.

> Tidewater goby were listed as endangered under the Endangered Species Act in February 1994.
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In 1999, the US Army Corps of Engineers (USACE) conducted 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- 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 show that even under 1961 geometry the
capacity of the channel would be approximately 1,000 cfs less than was estimated when the
channel was built, most likely due to changes in the levee geometry from settlement and erosion
and inaccuracies in hydraulic modeling techniques used in the mid-1950's. 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.

On March 5, 2001, during a high intensity rain event, the Arroyo Grande levee system was
breached on the south side between the mouth and the Union Pacific railroad bridge (Figure 1.5).
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
Cienega Valley. Impacts from the flooding persisted beyond the winter season as many of the
areas with clay soils located in the southern portion of the valley remained saturated for many
months. The northern levee remained intact, thereby protecting several residential developments,
as well as the regional wastewater treatment plant that services the communities of Arroyo
Grande, Oceano and Grover Beach.

In April 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 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 (referred to as MA-18) for flood control along lower Arroyo Grande
Creek.

In February 2005, DWR issued a Statement of Necessary Work with the goal of initiating
maintenance work on the channel in July 2005. The State Water Code mandates that DWR
maintain the channel in accordance with the existing operation and maintenance agreement
(Work Plan). This current Work Plan, developed as part of the 1955 Arroyo Grande Creek Flood
Control Project, requires maintaining the channel by restoring it to its original 1958 design. To
achieve this goal, DWR was faced with a difficult and expensive regulatory process in order to
obtain the necessary environmental permits for this plan. Due to the presence of two federally
listed species, restoring the original design would likely result in requirements to develop and

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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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 that would
permit DWR to study or implement other acceptable flood control designs or alternatives that
would also be more environmentally acceptable.

During late 2002 the San Luis Obispo County Flood Control and Water Conservation District
(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 DWR, it also withdrew the funding for this
critical 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 the
release of $ 150,000 in funding 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 by $15,000 from the State Department of Parks and Recreation Off-
Highway Vehicles Division.

1.3. GoaLs AND OBJECTIVES OF STUDY

The Alternatives Study is focused on an in-depth evaluation of erosion sources, sedimentation and
hydrology as they relate to recurring flooding in the lower reaches of the creek. The Alternatives
Study complements the Arroyo Grande Creek Watershed Management Plan (AGWMP) completed
by Central Coast Salmon Enhancement (CCSE) in 2005. The AGWMP focused on developing a
management plan for the lower reaches of the Arroyo Grande Creek watershed for the restoration
of steelhead trout. The consulting firm of Swanson Hydrology and Geomorphology (SH+G) was
contracted by the RCD to conduct the study, and began work in February 2005.

The initial task of the project team members, including the SH+G project manager, the RCD, and
the NRCS, was to establish a goal that would define a threshold of success for a given alternative.
Based on the history of flooding in the channel and the fact that the Watershed Protection
Maintenance and Operation Agreement established in May 1959 was still in effect, the agreed-
upon threshold for success was to equal or exceed the design capacity of 7,500 with two feet of
freeboard. That goal would be achieved by evaluating potential flood and/or sediment reduction
actions to reduce the frequency of levee overtopping along the flood control reach and to evaluate
the expected cost of each proposed action.

To achieve the stated goal of the project, the Study includes the following tasks:

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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e |dentify key sources of erosion in the lower watershed that contribute to excessive
sediment loads and quantify sediment transport mechanisms within the Arroyo Grande
Creek that contribute to sedimentation of the flood control reach.

e Create detailed topographic maps of the stream channel and surrounding flood prone
areas based on a combination of aerial photography and ground surveys to provide input
to hydraulic, hydrologic, and sediment transport models.

e Using existing and derived (HMS) hydrologic data to develop flood recurrence discharges
ranging from 2.5 years to 100 years for input to the hydraulic modeling.

e Develop existing conditions HEC-RAS computer models based on channel topography,
creek roughness, bridge geometry and representative flow conditions.

e With input from both a technical advisory team and from the general public, develop a
list of potential actions and projects that would address the flooding and sedimentation
impacts.

e Using HEC-RAS computer models, test feasible flood reduction alternatives, both singly and
in combination, for their effectiveness in reducing flood risk.

e Evaluate environmental impacts of proposed actions and expected permitting process.
Integrate habitat enhancement measures into proposed flood reduction actions to protect
and restore aquatic habitat.

e Evaluate aquatic habitat and floodplain restoration potential in the Lower Arroyo Grande
Creek watershed to improve habitat conditions for threatened and endangered species.

e Produce a draft and final report describing the process needed to implement the most
cost-effective flood and sedimentation management actions, with proposed phasing
based on expected future funding. The final report of the Arroyo Grande Creek Erosion,
Sedimentation and Flooding Alternatives Study will provide the blueprint for successful
long-term management of sedimentation and flood risk along the flood control channel.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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2. General Approach

2.1. OVERVIEW

Modern society has been analyzing and assessing floods and the impact they have on property,
infrastructure, agricultural lands, and communities for generations. Recent innovations in
technology have allowed the science of flood estimation to advance through the creation of
complex models that can not only determine maximum water surface elevations but can analyze
potential flood impacts through time to assess flood volumes and the extent of potential impacts
on areas inundated by flood flows. Similarly, modeling of sediment transport conditions in
channel systems has improved significantly, though there is still considerable inherent error in
attempts to understand sediment transport dynamics.

To evaluate flood reduction alternatives on the flood control reach of Arroyo Grande Creek and
the degree to which sediment storage contributes to the flooding problems, we developed an
assessment approach that relies heavily on modeling. Hydraulic modeling, in combination with
high resolution topographic data, was used to assess existing conditions and potential flood
reduction alternatives. This information, in turn, provided the raw data for use in the sediment
transport analysis (Figure 2.1). The models are reasonably accurate at estimating channel capacity
and associated water surface elevations. They also provide a way to compare the magnitude

of change associated with a particular alternative. In addition, the relative speed with which a
particular flood reduction scenario can be evaluated through computer modeling allows us to
iteratively assess potential project options.

The primary hydraulic and hydrologic modeling tools used for this assessment are the HEC-RAS
and HEC-HMS computer programs. These programs were developed by the U.S. Army Corps of
Engineer’s Hydrologic Engineering Center and represent an industry-wide standard for hydrologic
and hydraulic modeling. More complicated 2-dimensional and 3-dimensional models are available
today but they are proprietary software and require more time and effort to run. The analysis
tools used for the sediment transport assessment consisted of a combination of traditional
empirically-based tools and sediment transport models based on work conducted by Parker
(1990). All of these tools were used iteratively to assess a range of flood and sediment reduction
alternatives.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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2.2. HybroLoaGic AND HyDRAULIC MODELING
2.2.1. TOPOGRAPHIC SURVEYS

An aerial photogrammetric survey of the project area was performed on March 10, 2005 by
Central Coast Aerial Mapping, Inc., under subcontract with SH+G. The survey was tied to photo
control points set by Cannon & Associates, Inc., using GPS survey equipment. The products of

the aerial survey include a set of digital ortho-rectified color images of the project area as well as a
topographic map showing two—foot contours in areas where the ground surface was not obscured
by vegetation, standing water, or other obstructions.

To augment and improve upon topographic data collected remotely, SH+G conducted a ground-
based survey that mapped cross sections along the project reach. Cross-section data was collected
from the Valley Road Bridge on Los Berros Creek to the confluence with Arroyo Grande Creek

and then extending from the confluence with Los Berros Creek on the Arroyo Grande mainstem
downstream to the mouth of Arroyo Grande Creek at the Pacific Ocean. In addition, the ground
survey extended approximately 200 feet up Arroyo Grande Creek from its confluence with Los
Berros Creek to capture the remaining portion of the flood control reach and to establish boundary
conditions. The survey was conducted using an electronic total station and data collector. A
traverse was run along the levee crests, with periodic field ties made to the aerial photo control
points set by Cannon & Associates, Inc. The purpose of the survey was to obtain detailed data at
bridges and in locations where tree cover or other obstructions made aerial mapping impossible,
including areas inundated with water at the time of the aerial mapping. Cross sections were
surveyed approximately every 500 feet, with additional sections mapped at locations of hydraulic
significance.

2.2.2. HEC-RAS MobtL DevELOPMENT

The existing-conditions HEC-RAS model was developed using Geo-RAS software to sample cross
sections from the topographic base map. Sections were sampled approximately every 200 feet,
with additional sections placed at locations of hydraulic significance.

Manning's roughness (“n”) values for the model were determined from field observations and a
review of aerial and ground photographs taken in March of 2005. Field data and photos for the
roughness survey are included as an appendix to the digital version of this report (Appendix C).
An average composite roughness value of 0.057 was calculated (Figure 2.2) for the project area,
with composite roughness for individual cross sections varying between .037 and .07. Bridge
geometry was input to the model from field survey measurements taken in March of 2005.
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2.2.3. HEC-HMS WAaTERSHED MODELING

A detailed hydrologic model of the watershed was developed to generate typical flood hydrographs
for the 5-, 10-, 20-, 50-, and 100-year runoff events for use in analyzing proposed alternatives that
required total runoff volumes. Our goal was to create an existing-conditions runoff model that
matched the results of the USACE model, and that could be used as a foundation for modeling
our proposed flood control alternatives. Our model was generated using HEC-HMS, Version 2.2.2,
developed by USACE, with input data provided in the USACE report (USACE, 2001).

As part two of a two-part report on the hydrology of streams in San Luis Obispo County (USACE,
2001), the USACE developed a hydrologic model of Arroyo Grande Creek and its tributaries. The
Corps study used HEC-1 rainfall-runoff modeling software to analyze hydrologic conditions in
the watershed. Their final model was calibrated (by adjusting assumed values of constant losses)
to provide peak flow values matching those determined from regional regression equations® that
were developed during part one of their study (USACE, 1999).

Input parameters provided in the USACE report included:

e Sub-basin and channel geometry,

e Rainfall intensity, duration and frequency,

® Percent impervious areas,

e Transform and routing characteristics,

e Reservoir stage-storage-discharge relationship for Lopez Reservoir, and
e Assumptions of initial and constant losses.

Once the USACE values were entered into our model, the assumptions for constant losses were
adjusted to obtain the desired output results. Hydrographs of the 5, 10, 20, 50, and 100-year
recurrence interval storms were produced and are shown in Figure 2.3. These hydrographs were
input into the HEC-RAS unsteady flow model and used to analyze Alternatives 5 and 6.

2.2.4. SEDIMENT BUDGET / TRANSPORT ANALYSIS

Recent flood impacts in the flood control reach of the Arroyo Grande not only relate to hydrologic
and hydraulic conditions, but also to sediment supply, transport and storage conditions both in
the contributing watershed and the flood control reach. Historically, solutions to improve flood
capacity through the flood control reach have focused on maintenance programs without a clear
understanding of the source of the sediment and the root causes of sedimentation.

6 A total of 29 stream gages were used by the USACE to develop the regional regression equations. Gages were located in the Santa Maria watershed, Salinas
watershed, Arroyo Grande watershed, and other smaller coastal drainages. All 29 gages were located in San Luis Obispo County.
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To answer these questions, we developed sediment supply and transport estimates for the

lower Arroyo Grande Creek watershed in the form of a sediment budget. The supply side of

the estimate was developed through a combination of focused field work and use of existing
published rates of erosion based on land use and documented erosion processes occurring within
the watershed (Reid and Dunne, 1996). The transport side of the sediment budget estimate

was developed separately for suspended sediment and bed load transport. Suspended sediment
estimates were generated using USGS suspended sediment concentration data combined with
the long-term hydrologic record for Arroyo Grande Creek. Bed load transport quantities were
estimated using Parker’s (1990) bed load transport model. Sediment delivery and flux were
compared to estimate storage within the flood control reach.

The sediment budget estimates provide a relative measure of the rates of sediment contribution
to the lower watershed due to erosion processes occurring on the mainstem and in tributaries.
Though there is likely to be significant error in the actual estimates, providing relative rates of
erosion in the various subwatersheds of Arroyo Grande Creek can pinpoint problem areas that
require attention. In addition to the sediment budget estimates, we also expanded on work
completed in the Arroyo Grande Creek Watershed Management Plan by identifying specific
actions and projects that could be implemented to reduce sediment delivery to the mainstem
and flood control reach. Project identification and prioritization were directed by the results of
the sediment budget which revealed which subwatersheds contributed the most sediment and
therefore were targets for sediment reduction programs.

2.3. ALTERNATIVES ANALYSIS

The primary objective of this study was to evaluate potential projects or alternatives that could be
implemented to reduce the frequency of flooding through the flood control reach of the Arroyo
Grande Creek. To achieve that objective, the approach would be to either increase the hydraulic
capacity of the channel and/or reduce the likelihood of excessive sedimentation. The number of
potential alternatives available to achieve the project objectives was potentially limitless, yet the
resources to analyze potential alternatives were finite.

To narrow the list of potential projects to a feasible set of alternatives, a series of meetings were
held that involved a range of expertise and interests including the core project team members,
regulatory agencies, local government entities, landowner representatives, and interested members
of the public. The first meeting in March 2005 consisted of a brainstorming effort to identify

the potential range of alternatives to be considered. A summary of the list generated from the
brainstorming effort is shown in Table 2.1.

To narrow the alternatives down to a set of potential flood and sediment reduction actions that
were feasible to implement within the goals and budgetary constraints of the Zone 1/1A flood
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district, each project identified in the brainstorming session was briefly reviewed to assess benefits,
drawbacks, feasibility, potential community support, cost, and regulatory process associated with
implementing the project. From this process, a total of six potential flood reduction alternatives
and various other sediment reduction alternatives were reviewed and selected at a subsequent
meeting. These six flood reduction alternatives and various sediment reduction alternatives were
then analyzed using the hydrologic, hydraulic, and sediment transport tools described above.

Rejected alternatives (i.e. - those not selected for further analysis) were removed from the analysis
for various reasons. The primary reason was the potential implementation cost associated with
these alternatives or significant resistance to the alternative from the community. One of the
assumptions in the analysis was that much of the infrastructure and maintenance of the selected
alternative would be paid for through an annual assessment on the property owners that are
within the boundaries of the special Zone1/1A district. That assumption limits the extent to which
alternatives with large infrastructure costs could be evaluated. If grant funding became available
or the funding pool was expanded beyond the current Zone 1/1A boundary, additional alternatives
may become more feasible.

One such potential alternative that was not analyzed due to the high infrastructure cost is a levee
setback scenario. A levee setback consists of shifting the location of the existing levee system

to provide additional flood conveyance and/or storage within the flood control channel, thereby
providing more flood protection. The advantages of a levee setback alternative include additional
flood protection, potentially up to 100-year flood capacity, the potential to reduce maintenance
needs (e.g. — vegetation and sediment maintenance) if the setback is adequate, and improved
environmental conditions within the channel associated with a restored floodplain. The drawbacks
of a levee setback include the high costs of the project (e.g. — new levee construction, removal

of existing levees, three bridge replacements to accommodate increased capacity) and the loss of
highly productive agricultural when the levee is set back. A preliminary evaluation of a proposed
levee setback alternative will be undertaken in winter 2006 to address concerns about the existing
set of alternatives raised by the Central Coast Regional Water Quality Control Board and NOAA
Fisheries.

For each flood protection alternative analyzed as part of this study, preliminary project costs were
developed to be used in a cost-benefit analysis. Costs for each project alternative were divided
into up-front, first year infrastructure upgrades (e.g. — levee construction) and long-term annual
maintenance costs. To provide a means of comparison for a cost-benefit analysis between the six
proposed alternatives, total costs, including infrastructure and maintenance, were estimated over
a ten year period. An annual inflation rate of 4% was applied to maintenance costs beyond Year
1 (i.e. — Year 2 through 10) to account for an increase in material and labor costs over the analysis
period. Infrastructure upgrades (including Year 1 vegetation and sediment management options),
proposed as part of each alternative, were assumed to be implemented in Year 1. A delay in
implementing infrastructure upgrades would increase overall project costs.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



Preliminary List of Potential Flood and Sediment Reduction Actions

# Action Objective Brief Description
Includes raising the existing levees to obtain adequate flood
protection along the Arroyo Grande Creek Flood Control
Channel. The height of the levee will depend upon the
: Increase flood : . P
1 Levee raise . level of flood protection required and existing infrastructure
capacity : :
elements such as bridges. Levee raise could account for
and allow for riparian vegetation and habitat with specific
performance-based maintaince requirements.
Includes all elements of the levee raise with the addition of
a levee setback, where appropriate, to increase the overall
7 Levee setback and Increase flood capacity of the flood channel. Could create an additional
raise capacity floodplain within the channel and allow for integration of
expanded wetlands. This option would require purchase of
adjacent parcels to setback levee and restore floodplain.
Would provide for additional conveyance and flood storage
Retain existing levee without dismantling the existing levee system. The floodplain
. Increase flood , o
2b | and build second capacit could be managed differently in existing channel as compared
levee pacity to the overflow/bypass channel. This option would require
purchase of adjacent parcels to setback levee.
Preliminary observations suggest that existing bridges
Increase flood : , : .
: may constrict flow and result in backwatering, sediment
: P capacity and reduce . : S s
Bridge modification . : deposition, and levee overtopping. This project will include
3 sedimentation P - 2 :
or replacement ) modifications to exisitng constrictions to reduce potential
in flood control : ) : .
flooding. May need to be combined with a levee raise to
channel : : :
achieve desired flood protection.
This approach would consist of creating a low point in the
levee where flood waters could be controlled with known
High flow weirs and , consequences. This option would have to either include
4 Detain flood waters ) : . :
flood easements agricultural land purchase with potential lease-back option
or payment guarantees in the case of crop failure on affected
land (ie - flood easements).
, Increa'se oo This alternative would most likely be bundled with other flood
Vegetation capacity and reduce ) : ; .
. , . protection alternatives and would include an environmentally
5 maintenance sedimentation : : . o
) sound approach to vegetation maintenance with specific
program in flood control

channel

roughness targets identified for each reach.
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TABLE 2.1: Summary table of potential range of alternatives. Grey highlighted rows

represent actions that were evaluated, in detail, in the Alternatives Assessment. Non-

highlighted actions were either evaluated at a cursory level or were deemed to be in-
feasible given the project constraints.




Preliminary List of Potential Flood and Sediment Reduction Actions

# Action Objective Brief Description
Restoration of , Restoring floodplain may be a multiobjective approach
L Detain flood waters : i L
6 floodplain in vicinity . that reduces flood risk and mitigates for habitat impacts
. and restore habitat . . : :
of airport associated with other flood reduction actions.
DSl 98 Opportunities may exist to expand floodplain and increase
: .| waters, restore : :
Restoring floodplain . flood storage in several tributary areas such as Los Berros, Tar
: habitat, reduce . . :
7 and flood capacity : : Springs, and Corbitt-Carpenter Creeks. This approach would
: sedimentation , . : :
on tributary streams | have the added benefit of reducing sediment inputs to the
in flood control
flood control reach.
channel
Detain fl : .
. etain flood There are several locations where there may be opportunities
Restore floodplain waters, restore . :
. . to restore floodplain and increase flood storage along the
on mainstem Arroyo | habitat, reduce .
8 : ) mainstem between Lopez Dam and the flood control channel.
Grande Creek above | sedimentation : . .
: The approach could either be a passive or active approach to
flood control channel | in flood control
flood storage.
channel
Before the flood control project was built, Los Berros Creek
L Redirect portion of | entered Arroyo Grande Creek much further downstream.
Restore historic Los . L .
9a high flows away Reactivating this old channel as an overflow channe/ would
Berros Channel . :
from main channel | reduce stresses on the upper portion of the flood control
channel.
, Redirect portion of
Construct alternative | .
9% high flows away Construct a new bypass channel as an overflow channel.
bypass channel .
from main channel
The current focus of operations at Lopez Dam are to maximize
Alter Lopez Dam : :
: . . water storage. Operations could be adjusted to allow for
10 | operations to provide | Detain flood waters . , . .
. flood detention, though this may impact storage in some
flood detention
years.
, Increase flood Bank erosion, channel incision and gully formation have
Reduce bank erosion , S L .
) capacity and reduce | been identified as the most significant sources of erosion in
on mainstem and . . . \
11 o sedimentation the lower watershed. Reducing erosion would reduce the
gully formation in ) . ) L
: : in flood control frequency of maintenance dredging required in the flood
tributaries L ;
channel control reach to maintain flood capacity.
1 Excavate benches Increase flood Excavate benches to create geomorphically stable channel;

within channel

capacity

allow vegetaiton on Jow flow channel banks.
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TABLE 2.1 (cont.): Summary table of potential range of alternatives. Grey highlighted

rows represent actions that were evaluated, in detail, in the Alternatives Assessment.

Non-highlighted actions were either evaluated at a cursory level or were deemed to
be in-feasible given the project constraints.




Preliminary List of Potential Flood and Sediment Reduction Actions

# Action Objective Brief Description
, . Reduce Create a stilling basin in channel to settle sediments and
Sediment retention , , .
13 . sedimentation reduce loss of channel capacity downstream - perhaps 20-75
basin in channel . .
downstream acres total. May be especially useful around bridges.
Reduce . o .
Off-channel . , Create a stilling basin adjacent to the main channel to settle
14 . . sedimentation . .
Sediment basin sediments and reduce loss of channel capacity downstream.
downstream
Non-structural, site
specific measures | Raise and flood-proof structures, install ring levees or
15 Flood Plain to eliminate and/or | floodwalls; move vulnerable structures; install overflow weirs
Management minimize flood and energy dissipators to contorl overflow, improve drainage
damage to property | network to drain floodplain quickly after floods.
or structures
_— Several housing developments have been identified that have
Maintain/enlarge . . .
- . incorporated stormwater detention basins that appear to
existing retention : . . L
16 S . Detain flood waters | be poorly designed. Simple modifications could be made to
basins in housing . : :
these basins to make them more effective at capturing peak
developments
events.
Reduce Revise zoning and building regulations to reduce upslope
Change county and/ | impermeable impermeable surfaces, allowing for greater infiltration and
17 | orlocal development | surfaces in diminishing flashiness of stream flows. Improve and enforce
codes developed areas; | erosion control rules to reduce delivery of sediment to
reduce erosion tributaries and main channel.
: Use machinery to loosen soil on upper benches/banks of flood
In off-season, rip : o :
. Increase sediment | control channel, making it easier for accumulated sediment to
18 | benches/banks in

flood control channel

mobility

be entrained and moved downstream and flushed to ocean
during high flows.
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SWANSON HYDROLOGY + GEOMORPHOLOGY

In addition to providing infrastructure and maintenance costs, an attempt was made to estimate,
for each alternative (including the “Do-Nothing” alternative), potential costs associated with
flooding impacts (referred to as “indirect costs” in the cost spreadsheets for each alternative).

This analysis was simplified by assuming the expected area of inundation due to flooding would

be the same for each alternative and would be the result of a levee overtop rather than a levee
failure. The levee overtop point was assumed to be the low point in the existing levee, located on
the south levee between the Highway 1 and 22"¢ Street Bridges, with a total of 700 acres being
flooded, consisting primarily of farmland. A simplified analysis of flood impacts is required in order
to allow for direct comparison between alternatives.

24
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3. Flood Reduction Alternatives Analysis

3.1. Existing CONDITIONS — SETTING

The existing flood control channel was completed in 1961 and consisted of approximately 3.5
miles of trapezoidal channel on the Arroyo Grande mainsteam and Los Berros Creek with an
average width from levee edge to levee edge of approximately 70 feet. The proposed design
included an estimated composite roughness of 0.035 with some vegetation proposed for the
channel margins adjacent to the levees. Under the maintenance agreement carried out by San
Luis Obispo County, sediment would be periodically removed from the channel to maintain the
design capacity and geometry.

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 the lower Arroyo Grande mainstem downstream of Lopez Dam consisted of
broad floodplain characterized by an ephemeral active channel that migrated across the
floodplain in response to sediment deposition and debris jams. The loss of the ability to
migrate has resulted in excessive sediment deposition in the flood control reach. The flood
control reach was historically part of a large lagoon complex. This complex was either
actively filled when the area was developed, or filled as a result of excessive erosion in the
upstream watershed.

2. The original design did not consider the concept of “bankfull” when sizing the flood
control channel. Bankfull can be defined as the stage corresponding to the discharge at
which channel maintenance is the most effective, that is, the discharge at which moving
sediment, forming or removing bars, forming or changing bends and meanders, and
generally doing work that results in the average morphologic characteristics of channels.

Field observations in the flood control reach, following an extended period of no dredging,
suggest that a bankfull width of approximately 20-25 feet has developed in most areas (bankfull
was difficult to evaluate in areas backwatered by beaver dams). The design bottom width of
60-70 feet resulted 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. Though there is only a limited amount of progress that could be made to improve
upstream floodplain sedimentation (Item 1), enhancement and maintenance of bankfull and

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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secondary channels could greatly improve sediment transport conditions in the flood control reach
and reduce the need for constant maintenance of channel capacity (Item 2).

3.2. ExistiNng CONDITIONS - RESULTS

The existing-conditions HEC-RAS model was used to evaluate the current channel capacity and
to determine the locations where levee overtopping is likely to occur. The results of the existing-
conditions HEC-RAS analysis determined that the channel will initially overtop the levee at river
station 9068, between Highway 1 and the 22" Street bridges (Figures 3.1, 3.1a and 3.2). Initial
overtopping of the levees will occur under an estimated flow of 2,500 cfs, which offers 4.6

year protection. Using a 2-foot freeboard (distance from the water’s surface to the lowest levee
crest) criterion, the channel capacity under existing conditions is estimated to be 1,300 cfs,
corresponding to a 2.8 year flow event.

Table 3.1: Arroyo Grande Creek discharge estimates from 1955, 1999, and current capacity
studies.

Estimated Discharge (in cfs)
Return Period (in years) Calculated
Composite Level of
Roughness Protection
5 year | 10year | 20year | 50year | 100 year (W/2'
freeboard)
1955*
0.035 NA 3,160 4,950 7,480 10,120 7,480
Study
1999**
0.03 2,800 5,400 8,600 13,600 19,200 1,700
Study
Current
Study 0.057 2,800 5,400 8,600 13,600 19,200 1,300
(2005)
XXXXXXXXXX
** USAC 1999

A comparison of the hydrology of the flood control channel and associated level of flood
protection is summarized in Table 3.1 for the 1955, 1999, and current studies, assuming a 2-foot
freeboard criterion. Changes in current capacity of the Arroyo Grande Creek channel as compared

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

to the channel design proposed in 1955, and built in 1961, were postulated to be a result of the
following factors:

* In 1955 the data used to estimate the 50 year design capacity flow were based on 14
years of stream flow records dating back to 1940 for the Arroyo Grande gage. Estimating
a 50-year event with 14 years of data introduces considerable error. As the period
of record lengthens (today we have approximately 64 years of data), the accuracy of
predicting a 50-year recurrence increases,

e The hydrology of the watershed has been impacted by development which increases
impervious surfaces. As a watershed urbanizes, it typically results in higher peak flows of
shorter duration because the time it takes for the rain to run off of streets, sidewalks, and
roofs is much shorter than the time it takes to run off, and be absorbed by, natural land
(Anderson, 1970; Seaburn, 1969), and

e The channel does not have the same capacity it had in 1961 due to sediment
accumulation and settlement along the levees.

3.3. ALTERNATIVE T — VEGETATION MANAGEMENT

3.3.1. DEscripTION

Alternative 1 considers vegetation management along the channel bed and banks to improve
flood capacity by decreasing the hydraulic roughness of the channel (Figure 3.3). The vegetation
management program would consist of maintaining a 10-foot riparian buffer on both sides of
the low-flow channel to provide riparian habitat and streamside cover to protect aquatic habitat’.
The riparian buffer would also act to maintain a bankfull channel that has developed over the last
several years by providing root strength along the low flow channel margins. Vegetation outside
of the buffer would be removed completely to allow for high flows to access secondary channels
and provide for increased conveyance and flood capacity. Willows present within the buffer
would be limbed up (only the lower limbs would be pruned) to reduce cross-sectional roughness
but still provide adequate stream shading and riparian habitat. Cottonwood and sycamore trees
present within the buffer would not be limbed up. Existing gaps in the riparian buffer would

be revegetated with native riparian species including cottonwood, sycamore, and willow. In
addition, cottonwood and sycamore will be planted at random along the length of the flood
control channel to encourage long-term diversity in the riparian canopy.

7 A hydraulic evaluation of a 15 foot vegetated buffer has been analyzed and is included in the discussion of Alternative 3c. The results
show a slight, but less than significant decrease in flood conveyance.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Vegetation management would be conducted as often as necessary to maintain a roughness
of 0.04 through an adaptive management approach that would include regular reconnaissance
surveys, as well as site visits with regulatory agency staff as needed. Based on past experience,
vegetation management would be repeated approximately every 1-3 years depending on the
amount of re-growth. Based on past experience vegetation management would occur as late
as possible in the summer and fall of each year to maximize stream shading during the warmer
summer months. Vigorous regrowth of willow is expected in late winter and spring (Figure 3.4)
providing low, overhanging vegetation during critical months for red-legged frog and steelhead
rearing.®

3.3.2. MODELING PARAMETERS / ASSUMPTIONS

The HEC-RAS model developed for this alternative used the existing-conditions geometry
with modified Manning’s roughness values to represent vegetation management goals along
the channel. A composite roughness value of 0.040 was used to simulate proposed channel
roughness along all reaches of the channel, as shown in Figure 3.3.

3.3.3. ResuLts / Discussion

The HEC-RAS model predicted that by implementing Alternative 1, channel capacity would be
increased to 2,200 cfs (4.1 year event), with 2 feet of freeboard, and a capacity of 4,000 cfs (7.3
year event) with no freeboard. Under the Alternative 1 scenario, the levee is still overtopped
between the Highway 1 and 22" Street Bridges. Vegetation management alone has the potential
to increase the existing conditions channel capacity by 900 cfs, with 2 feet of freeboard, and by
1,500 cfs with no freeboard.

3.3.4. ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

Vegetation management activities during the first year would be more extensive than in
subsequent years due to the current density of vegetation in the channel. In addition, first year
management would also focus on revegetating existing gaps in the riparian canopy and would
include random planting of preferred riparian species such as cottonwood and sycamore. A total
of 12 acres of existing riparian would be affected by the maintenance activities. To estimate an
expected cost of vegetation management along the flood control reach, costs associated with
vegetation and sediment management along the San Lorenzo River in Santa Cruz, California, and
vegetation management activities completed on Arroyo Grande Creek in late-summer 2005, were
considered.

8Existing biological conditions have been analyzed as part of a biological assessment for the selected alternative. The analysis suggests that the flood control reach
lacks breeding habitat for red-legged frog and is therefore primarily habitat for rearing.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



SWANSON HYDROLOGY + GEOMORPHOLOGY FIGURE 3.4: Views of Arroyo Grande flood control channel looking upstream of 22nd
Street Bridge. The three photos show the vegetation management sequence from Fall

500 Seabright Ave, Suite 202 Santa Cruz, CA 95062 ) .
ol 831 4297 088 FX 8314270472 of 2004 before maintenance (A), after maintenance (B), and the level of regrowth over
e e spring and summer 2005 (C).
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Known costs for the San Lorenzo River and Arroyo Grande Creek vegetation management
programs were converted to a per acre cost to estimate the yearly maintenance cost for the
Arroyo Grande Creek flood control channel. Costs associated with vegetation management
along the flood control reach were estimated at approximately $108,000 per year with a 10-year
cost of approximately $1,360,000, assuming an annual inflation rate of 4% (Table 3.2). The
estimated cost includes labor, as well as administration, permitting, and a contingency. The 10-
year cost assumes that this alternative will require maintenance every year to achieve a roughness
of approximately 0.04. The cost of vegetation management in Years 1-9 were assumed to be
less than the Year 1 since achieving a roughness of 0.04 will require less labor. It is possible that
maintenance could occur bi-annually without compromising hydraulic performance. However,
unit costs of clearing would increase in proportion to the increased density and size of second-
year vegetation.

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. The levee overtop scenario, assuming no freeboard, was used to
calculate the expected frequency of flooding in farmland located to the south of the levee with
an overtop point located approximately halfway between the Highway 1 and 22" Street Bridges.
A total of 700 acres was assumed to flood every 7.3 years. The estimated cost of crop loss and
clean up was assumed to be $8,000 per acre. Based on these assumptions, the estimated 10-
year indirect costs due to flooding beyond the protection level provided by Alternative 1 was
calculated to be $11,400,000, assuming an annual inflation rate of 4% (Table 3.2).

3.4. ALTERNATIVE 2 — VEGETATION AND SEDIMENT MANAGEMENT

3.4.1. DEScrIPTION

Alternative 2 consists of adding sediment removal to the vegetation maintenance program
outlined in Alternative 1. The first year of the sediment removal program includes removal of
sediment on the levee side of the 10 foot riparian buffers established in Alternative 1. Sediment
would be removed to depths of 1.5-feet above the bed of the Arroyo Grande Creek channel
and 1-foot above the Los Berros Creek channel (Figure 3.5). These depths were estimated as

the appropriate bankfull depth for the channel. The overflow channels will be excavated so

as to mimic conditions found in natural river systems characterized by primary and secondary
channels. In natural systems, the primary channel contains usual low flows throughout most of
the year, whereas the secondary channel becomes activated during higher flows that, on average,
occur once a year. The Arroyo Grande Creek flood control channel currently lacks the secondary
channels that are found in more natural, low gradient stream environments. Under Alternative
2, the secondary, or overflow channels, will be excavated into areas in the channel that have
accumulated excess sediment in bars and terraces and reduced flood capacity through the flood
control reach. At strategic locations along the flood control reach, the excavated secondary
channels will be connected with the primary channels to allow for complex flow conditions that
will encourage scour and sediment transport, and reduce the need for future sediment removal.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Additionally, large woody debris (LWD) will be placed at strategic locations to protect the head
of channel bars, promote pool scour, encourage sediment sorting, and provide cover habitat for
steelhead and red-legged frog (Figure 3.6).

Some maintenance of the secondary channels is expected over the long-term. Annual cross-
section monitoring will assess the performance of the channel in moving supplied sediment. The
monitoring data will also 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. Maintenance

of the overflow channel will consist of “bar ripping”, which breaks up roots and other debris

to promote sediment transport to flush the channel during high flows. A similar program has
been successfully implemented on the San Lorenzo River in Santa Cruz County despite concerns
about steelhead, Coho salmon, and red-legged frogs (SH+G et al. 2002). The objective of the
annual maintenance program is to keep the secondary channels open for flood flows. Vegetation
maintenance alone would be unable to accomplish that goal since roots and debris would still
persist.

3.4.2. MODELING PARAMETERS / ASSUMPTIONS

The HEC-RAS model developed for this alternative used the same Manning’s roughness values
as Alternative 1 (n=0.04), but with modified cross section geometry reflecting excavation of
overflow channels, as shown in Figure 3.5. Alternative 2 assumes that bar ripping and spot
removal of sediments will occur in subsequent years, as necessary to maintain channel capacity.

3.4.3. ResuLts / Discussion

The results of the HEC-RAS modeling for Alternative 2 show that by implementing these
measures the channel can have a capacity of 2,500 cfs (4.6 year event) with 2-feet of freeboard,
and a capacity of 4,500 cfs (8.3 year event) with no freeboard. Alternative 2 has the ability to
increase the existing channel capacity by 1,200 cfs with 2-feet of freeboard and by 2,000 cfs with
no freeboard, as shown in Figure 3.5.

344, ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

Increasing the channel capacity and creation of secondary channels along Arroyo Grande

Creek and Los Berros Creek would require removal of approximately 23,000 cubic yards (CY) of
sediment from the channel in the first year. The total Year 1 cost for Alternative 2 was estimated
to be approximately $810,000 (Table 3.3). In subsequent years, sediment management activities
would be limited to “bar ripping” along the secondary channels. The frequency with which bar
ripping would occur will be based on annual monitoring of the channel to assess deposition
from past years and the extent to which bed armoring has occurred. Similar activities on the San

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Lorenzo River in Santa Cruz, California have been successful in maintaining bed mobility while
protecting habitat conditions and water quality. Costs associated with vegetation maintenance
and bar ripping along the San Lorenzo River were incorporated on a per linear foot basis to
estimate the yearly maintenance cost for the Arroyo Grande Creek channel. The 10-year cost
assumes that bar ripping and vegetation maintenance will occur annually. The anticipated 10-
year cost for Alternative 2 is estimated at $4,300,000 considering an annual inflation rate of 4%
(Table 3.3). Costs for Year 2 through Year 10 will be less than the initial year because vegetation
will be thinner and the channel will only require “bar ripping” and spot removal.

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. The levee overtop scenario, assuming no freeboard, was used to
calculate the expected frequency of flooding in farmland located to the south of the levee with
an overtop point located approximately halfway between the Highway 1 and 22" Street Bridges.
Under Alternative 2 a total of 700 acres would flood every 8.3 years or approximately 84 acres
per year. The cost of crop loss and clean up was estimated at $8,000 per acre. Based on these
assumptions, the estimated 10-year indirect cost due to flooding beyond the protection level
provided by Alternative 1 was calculated to be $9,900,000 considering an annual inflation rate of
4% (Table 3.3).

3.5. ALTERNATIVE 3 — VEGETATION AND SEDIMENT REmMovAL W/ LEVEE RAISE ALTERNATIVES

3.5.1. DEScrIPTION

Alternative 3 raises the existing levees to increase channel capacity. Alternative 3 assumes
implementation and maintenance of Alternatives 1 and 2. The existing levees will be raised while
maintaining a 2h:1v slope on the levee sides and providing a minimum top width of 15-feet. To
maintain a 2:1 levee side slope under a raised levee condition, the bottom width of the levee will
increase, resulting in the potential loss of some farmland or adjustments to existing farm access
roads. In addition, some areas along the north levee may require construction of retaining walls
to accommodate a higher levee without impinging on existing infrastructure. In all levee raise
alternatives, the north levee is raised approximately 4 inches above the south levee to provide
additional protection to residential areas, as compared to the south levee, which is dominated by
agriculture.

Alternative 3 is broken up into three potential options that differ by the extent to which the
height of the levee is raised. Alternative 3a raises low spots in the levees in order to eliminate
“high risk” locations where overtopping is likely to occur first. This alternative maintains 2-feet of
freeboard above the 10-year flood event of 5,400 cfs. The average levee raise under Alternative
3ais 1.3 feet with a maximum raise of 2.4 feet. Alternative 3b raises the levees above the 15-
year water surface to provide a channel capacity of 7,000 cfs, with 2-feet of freeboard. The
average levee raise under Alternative 3b is 2.4 feet with a maximum raise of 3.8 feet. Alternative
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SWANSON HYDROLOGY + GEOMORPHOLOGY

3c raises the levees above the 20-year water surface to provide a channel capacity of 8,600 cfs,
with 2-feet of freeboard. The average levee raise under Alternative 3c is 2.8 feet with a maximum
raise of 4.4 feet.

The height of the levee raise under Alternatives 3b and 3c would potentially exacerbate debris
build-up on the upstream side of the Union Pacific Railroad Bridge (UPRR). At the peak of the
2001 flood, prior to the levee failure, water and debris reached the deck elevation of the Bridge
(Figure 3.7). To reduce the potential for failure of the UPRR Bridge, Alternative 3b and 3c were
modeled assuming the UPRR Bridge will be raised to move the low chord of the Bridge above the
50-year water surface elevation. Union Pacific requires a 50-year water surface elevation for all of
its bridges.

3.5.2. MODELING PARAMETERS / ASSUMPTIONS

The HEC-RAS model developed for Alternative 2 was also used to analyze Alternative 3 with the

exception of the revised bridge geometry at the UPRR Bridge. The water surfaces generated with
the Alternative 2 model were used to determine how high the levees would need to be raised in

order to provide the required flood protection. Alternatives 3a, 3b, and 3c used the 10-year, 15-
year, and 20-year water surfaces, respectively, to determine the required levee raises.

3.5.3. ResuLts / Discussion

Alternative 3a raises the levees along Arroyo Grande Creek from approximately river station 3,300
through river station 11,400, just downstream of the Highway 1 Bridge (Figure 3.8). A short
length of levee along Los Berros Creek, just downstream of the Valley Road Bridge would also be
raised under this scenario (Figure 3.9). Approximately 12,000 cubic yards of fill material will be
required to provide 10-year flood protection with 2-feet of freeboard. The channel capacity with
no freeboard would be approximately 7,500 cfs and provide 16.6- year flood protection (Figure
3.10).

Alternative 3b raises the levees along Arroyo Grande Creek from river station 2,500 through river
station 11,500, just downstream of the Highway 1 Bridge (Figure 3.11). A levee raise would also
be required along approximately 2,300 linear feet of the south levee and 400 linear feet of the
north levee of Los Berros Creek (Figure 3.12). 15-year flood protection with 2-feet of freeboard
will require approximately 44,000 cubic yards of fill. The channel capacity with no freeboard
would be approximately 9,000 cfs and provide 22.4-year flood protection (Figure 3.13).

Alternative 3c raises the levees along Arroyo Grande Creek from river station 2,000 through river
station 14,000, providing protection against the 20-year flood of 8,600 cfs (Figure 3.14). A levee
raise would also be required along approximately 2,300 linear feet of the south levee and 600

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

linear feet of the north levee of Los Berros Creek (Figure 3.15). Approximately 79,000 cubic yards
of fill will be required to meet the levee raise objectives of Alternative 3c. The 37.4-year flow of
11,500 cfs would be contained with no freeboard (Figure 3.16).

In response to concerns raised by the California Department of Fish and Game and the U.S. Fish
and Wildlife Service, a variation of Alternative 3¢ was evaluated which included wider riparian
buffer strips.® The revised model incorporated 15 foot riparian buffers instead of 10 foot, thereby
widening the riparian corridor from an average of 45 feet to 55 feet in a channel that has an
average bottom width of approximately 70 feet. The revised Alternative 3c assumes that pruning
lower branch thinning would still occur within the riparian buffer to achieve a target roughness
of 0.04. The results of this analysis, though not presented in detail here, show a water surface
increase of approximately 1/10" of a foot. Consequently, widening of the riparian buffer could
be incorporated into Alternative 3c without compromising the 7,500 cfs goal.

3.54. ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

Alternative 3 is broken down into 3 levels of protection, all of which assume implementation of
Alternatives 1 and 2. A summary of the anticipated costs for Alternative 3 is provided in Table 3.4
through 3.6, with an estimate of the expected infrastructure and maintenance costs for the next
ten years. Future costs beyond Year 1 assume an annual inflation rate of 4%. Costs to move
utilities, construct retaining walls so that levees will not encroach on residential property, and
modify existing culverts and flap gates, where appropriate, have been incorporated in the cost
estimates under “Miscellaneous drainage and utility modifications”. Estimates for the amount

of retaining walls that may be required are based on a topographic analysis of the portion of the
north levee between Highway 1 and the 229 Street Bridge where residential development abuts
the existing levee. The costs estimated to raise the levees are based on the assumption that all
material will be imported and that a contractor will be selected to do the work. Overall costs may
be reduced if sediment removed from the channel, or other sources of local material, could be
mixed with competent material to raise the levees.

Alternative 3a is designed to provide 10-year flood protection with a channel capacity of

5,400 cfs. This alternative assumes that the levees can be raised in the lowest areas without
requiring movement or replacement of any of the bridges along Arroyo Grande or Los Berros
Creeks. However, UPRR regulations stating a requirement to pass the 50-year flood would not
be met under Alternative 3a (the regulation currently is not met under existing conditions). This
alternative does not include costs associated with land acquisition or easements they may be
required to raise the levees. The Year 1 cost for Alternative 3a is estimated to be approximately
$1,200,000 (Table 3.4). The cost over 10 years, including infrastructure and maintenance, is
estimated to be $4,700,000.

°Concerns were also raised by regulatory agencies, particularly USFWS, regarding potential impacts to the lagoon associated with “bar ripping” to encourage sediment
transport out of the flood control reach. This concern was evaluated through the use of hydraulic and sediment transport modeling tools and is discussed in Chapter 4.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



ALTERNATIVE 3A - LEVEE RAISING (SMOOTHING LOW POINTS) W/ IMPORTED MATERIAL

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST

1ST YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700

1ST YEAR SEDIMENT MANAGEMENT cy $20 22,626 1 - $452,520

HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000

LEVEE RAISE (IMPORTED MATERIAL) cy $20 12,238 1 -- $244,760

MISCELLANEOUS DRAINAGE AND UTILITY LS $50,000 1 1 - $50,000
MODIFICATIONS

SUBTOTAL $883,980

CONTINGENCY 20% $176,796

ADMINISTRATION AND PERMITTING 4% $35,359

ENGINEERING AND DESIGN 13% $126,630

TOTAL INFRASTRUCTURE COST $1,222,765

10-YEAR ESTIMATED MAINTENANCE COST

ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373

SUBTOTAL $2,818,157

CONTINGENCY 20% $563,631

ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST $3,466,334

TOTAL 10 YEAR COST $4,689,099

ESTIMATED INDIRECT COST DUE TO FLOODING

ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST

FARMLAND INUNDATION (700 AC EVERY 16.6 YR)  AC/YR! $8,000 42 10 4% $4,973,621

T UNITS CALCULATED BY 700 ACRES / 16.6 YEARS

TABLE 3.4: Estimated costs for Alternative 3a - Levee Smoothing (10-year protection).
Costs are presented separately for infrastructure upgrades and maintenance. The total
cost of the project over 10 years is also presented as a way to compare costs between
alternatives to assist in selecting a preferred alternative.

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Alternative 3b is designed to provide 15-year flood protection with a channel capacity of 7,000
cfs. This alternative assumes that the levees will be raised along a large portion of Arroyo Grande
Creek, downstream of Highway 1. Due to concerns about higher levees resulting in higher water
levels against the UPRR Bridge, this alternative, along with Alternative 3¢, will require raising or
modifying the UPRR Bridge'™. The cost estimate assumes that the UPRR Bridge would be raised
above the 50-year water surface elevation. The 50-yr water surface elevation was assumed to

be 0.5 ft above the height of the levees. No costs associated with land acquisition or easement
purchases that may be required to raise the levees were included in the cost estimate. The Year 1
cost for Alternative 3b is estimated to be approximately $6,200,000 (Table 3.5). The cost over 10
years, including infrastructure and maintenance, is estimated to be $9,700,000.

Alternative 3c is designed to give 20-year flood protection with a channel capacity of 8,600 cfs.
This alternative raises the levees along most of Arroyo Grande and Los Berros Creeks, within the
project area. However, this alternative also requires raising and/or retrofit of the UPRR Bridge
along Arroyo Grande Creek. The cost estimate for this alternative assumes that the UPRR Bridge
would be raised above the 50-year water surface elevation. The 50-yr water surface elevation
was assumed to be 0.5 ft above the height of the levees. Costs associated with land acquisition
or easements purchases required to raise the levees were not included in the cost estimate. The
Year 1 cost for Alternative 3c is estimated to be approximately $7,500,000 (Table 3.6). The cost
over 10 years, including infrastructure and maintenance, is estimated to be $11,000,000.

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. The levee overtop scenario, assuming no freeboard, was used to
calculate the expected frequency of flooding in farmland located to the south of the levee with
an overtop point located approximately halfway between the Highway 1 and 22" Street Bridges.
Under Alternative 3a a total of 700 acres would flood every 16.6 years or approximately 42 acres
per year. The cost of crop loss and clean up was estimated at $8,000 per acre. Based on these
assumptions, the estimated 10-year indirect cost due to flooding for Alternative 3a, beyond the
protection level provided by Alternative 1, was calculated to be $5,000,000 considering an annual
inflation rate of 4% (Table 3.4). Under Alternative 3b a total of 700 acres would flood every 22.4
years or approximately 31 acres per year. The estimated 10-year indirect cost due to flooding for
Alternative 3b was calculated to be $3,700,000 (Table 3.5). Under Alternative 3c a total of 700
acres would flood every 37.4 years or approximately 19 acres per year. The estimated 10-year
indirect cost due to flooding for Alternative 3c was calculated to be $2,200,000 (Table 3.6). Thus,
as the level of flood protection increases, indirect costs due to flooding would decrease.

1%Though this study incorporates the UPRR Bridge raise to remove the hydraulic constriction, other options may be available to increase capacity under the UPRR Bridge.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



ALTERNATIVE 3B - LEVEE RAISING

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT COST/UNIT # UNITS YEARS TOTAL COST
1ST YEAR VEGETATION MANAGEMENT AC 7,500 11.56 1 - $86,700
1ST YEAR SEDIMENT MANAGEMENT cy 20 22,626 1 - $452,520
HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000
LEVEE RAISE (IMPORTED MATERIAL) cy 20 44,418 1 - $888,360
UPRR BRIDGE RAISE LS $2,800,000 1 1 - $2,800,000
MISCELLANEOUS DRAINAGE AND UTILITY LS $150,000 1 1 - $150,000
MODIFICATIONS
SUBTOTAL $4,427,580
CONTINGENCY 20% $885,516
ADMINISTRATION AND PERMITTING 5% $221,379
ENGINEERING AND DESIGN 13% $679,431
TOTAL INFRASTRUCTURE COST $6,213,906
10-YEAR ESTIMATED MAINTENANCE COST

ITEM UNIT COST/UNIT # UNITS YEARS TOTAL COST
YEARLY VEGETATION MANAGEMENT YR 80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR 140,000 1 9 4% $1,793,373
SUBTOTAL $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST $3,466,334
TOTAL 10 YEAR COST $9,680,240

ESTIMATED INDIRECT COST DUE TO FLOODING

ITEM UNIT COST/UNIT # UNITS YEARS TOTAL COST
FARMLAND INUNDATION (700 AC EVERY 22.4YR)  AC/YR! 8,000 31 10 4% $3,671,006

TUNITS CALCULATED BY 700 ACRES / 22.4 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.5: Estimated costs for Alternative 3b - Levee Raise (15-year protection). Costs are
presented separately for infrastructure upgrades and maintenance. The total cost of the
project over 10 years is also presented as a way to compare costs between alternatives to
assist in selecting a preferred alternative.



ALTERNATIVE 3C - LEVEE RAISING

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT ~ COST/UNIT ~ # UNITS YEARS  INFLATION TOTAL COST
1ST YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700
1ST YEAR SEDIMENT MANAGEMENT cy $20 22,626 1 - $452,520
HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000
LEVEE RAISE (IMPORTED MATERIAL) cy $20 78,857 1 - $1,577,140
UPRR BRIDGE RAISE LS $2,970,000 1 1 - $2,970,000
MISCELLANEOUS DRAINAGE AND UTILITY LS $210,000 1 1 - $210,000
MODIFICATIONS
SUBTOTAL $5,346,360
CONTINGENCY 20% $1,069,272
ADMINISTRATION AND PERMITTING 5% $267,318
ENGINEERING AND DESIGN 13% $822,761
TOTAL INFRASTRUCTURE COST  $7,505,711
10-YEAR ESTIMATED MAINTENANCE COST
ITEM UNIT ~ COST/UNIT  # UNITS YEARS  INFLATION TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373
SUBTOTAL $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST  $3,466,334
TOTAL 10 YEAR COST  $10,972,045
ESTIMATED INDIRECT COST DUE TO FLOODING
ITEM UNIT ~ COST/UNIT  # UNITS YEARS  INFLATION  TOTAL COST
FARMLAND INUNDATION (700 AC EVERY 37.4 YEARS)  AC/YR $8,000 19 10 4% $2,249,971

T UNITS CALCULATED BY 700 ACRES / 37.4 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.6: Estimated costs for Alternative 3¢ - Levee Raise (20-year protection). Costs are
presented separately for infrastructure upgrades and maintenance. The total cost of the

project over 10 years is also presented as a way to compare costs between alternatives to
assist in selecting a preferred alternative.




SWANSON HYDROLOGY + GEOMORPHOLOGY

3.6. ALTERNATIVE 4 — VEGETATION MANAGEMENT W/ LEVEE RAISE TO ALTERNATIVE 3C
HeigHT™

3.6.1. DESCRIPTION

Alternative 4 was developed in response to regulatory agency concerns about the impact of the
sediment management program discussed in Alternative 2. Up to this point in the alternatives
evaluation, new options have been added to the previous option to evaluate the net benefit of
each action. Alternative 4 takes a step back and evaluates Alternative 3¢, a levee raise to achieve
20-year flood protection, without inclusion of Alternative 2, the sediment management option
(Figure 3.17). Alternative 4 raises the existing levees to the same height as Alternative 3c and
assumes implementation and maintenance of the vegetation management program discussed in
Alternative 1. The existing levees are assumed to be raised while maintaining a 2h:1v slope on
the levee sides and providing a minimum top width of 15-feet. Alternative 4 also assumes the
UPRR Bridge will be raised to move the low chord of the bridge above the 50-year water surface
elevation, assumed to be 0.5 feet above the height of the levees.

3.6.2. MODELING PARAMETERS / ASSUMPTIONS

The HEC-RAS model developed for Alternative 1 was used to analyze Alternative 4, with the
exception of revised bridge geometry at the UPRR Bridge. The flood protection was determined
by matching a water surface elevation to the 20-yr water surface generated from the Alternative
3c.

3.6.3. ResuLts / Discussion

Alternative 4 raises the levees along Arroyo Grande Creek from river station 2,000 through river
station 14,000, providing protection against the 16.6-year flood of 7,500 cfs. An additional
levee raise would also be required along approximately 2,300 linear feet of the south levee and
600 linear feet of the north levee of Los Berros Creek (see Alternative 3c). Approximately 76,000
cubic yards of fill will be required to meet the levee raising objectives of Alternative 4. The 34.4-
year flood flow of 11,000 cfs would be contained with no freeboard (Figure 3.17).

3.6.4. ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

Alternative 4 is designed to provide 16.6-year flood protection with a channel capacity of 7,500
cfs. This alternative raises the levees along most of Arroyo Grande and Los Berros Creeks, within
the project area. However, this alternative may also require raising and/or retrofit of the UPRR
Bridge. The cost estimate for this alternative assumes that the UPRR Bridge will be raised above

Alternative 4 was modified significantly from the one presented in the Draft Report. The original Alternative 4 focused on hydraulic effects associated with raising the
UPRR and the 22" Street Bridges. Because these elements are already incorporated into Alternatives 3b and 3¢, Alternative 4 was replaced with an alternative that
evaluates Alternative 3c without Alternative 2 incorporated.

57
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SWANSON HYDROLOGY + GEOMORPHOLOGY

the 50-year water surface elevation. The 50-yr water surface elevation was assumed to be 0.5

ft above the height of the levees. Costs associated with land acquisition or easement purchases
required to raise the levees were not included in the cost estimate. The Year 1 cost for Alternative
4 is estimated to be approximately $6,800,000 (Table 3.7). The cost over ten years, including
infrastructure and maintenance is estimated to be $8,000,000.

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. The levee overtop scenario, assuming no freeboard, was used to
calculate the expected frequency of flooding in farmland located to the south of the levee with
an overtop point located approximately halfway between the Highway 1 and 22" Street Bridges.
Under Alternative 4 a total of 700 acres would flood every 34.4 years or approximately 20 acres
per year. The cost of crop loss and clean up was estimated at $8,000 per acre. Based on these
assumptions, the estimated 10-year indirect cost due to flooding beyond the protection level
provided by Alternative 1 was calculated to be $2,400,000 considering an annual inflation rate of
4% (Table 3.7).

3.7. ALTERNATIVE 5 — FLooD EASEMENTS

3.7.1. DEScRIPTION

The objective of Alternative 5 is to integrate off-channel flood storage areas into the existing
flood protection alternatives already analyzed in order to provide additional flood protection via

a controlled overflow of flood waters. The areas proposed for off-channel storage are along

the south bank of Arroyo Grande Creek, between the confluence of Los Berros Creek and the
UPRR Bridge, in areas currently in agricultural use. The flood storage areas would be created

by constructing 5-foot high levees around portions of existing agricultural fields (typically along
existing access roads), to provide an average storage depth of 4 feet. (Flood storage along Los
Berros Creek was considered but rejected because the elevation of the agricultural fields in
relation to the tops of the Los Berros Creek levee would make it difficult to store water without
significant excavation of prime farmland.) The property located within the off-channel storage
areas would be protected through a flood easement. Flood easements would be negotiated with
willing landowners prior to pursuing this alternative. Flood easements typically consist of a one-
time payment to the landowner on a per acreage basis to offset potential impacts associated with
future flooding and the loss of future development rights to the property (opportunity costs).

We are currently in the process of determining appropriate flood easement options and costs for
Arroyo Grande Creek. The flood easement would be negotiated to allow for continued farming
of row crops on the property.

During a peak event, water would be diverted from the main channel through spillway weirs
(Figure 3.18). The weirs would be designed to begin diverting flow from the main channel at the

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



ALTERNATIVE 4 - LEVEE RAISING WITHOUT SEDIMENT MANAGEMENT

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT  COST/UNIT ~ #UNITS  YEARS  INFLATION  TOTAL COST
15T YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700
LEVEE RAISE (IMPORTED MATERIAL) cY $20 78,857 1 - §1,577,140
UPRR BRIDGE RAISE LS $2,970,000 1 1 - $2,970,000
MISCELLANEOUS DRAINAGE AND UTILITY LS $210,000 1 1 - $210,000
MODIFICATIONS
SUBTOTAL  $4,843,840
CONTINGENCY 20% $968,768
ADMINISTRATION AND PERMITTING 5% $242,192
ENGINEERING AND DESIGN 13% $744,368
TOTAL INFRASTRUCTURE COST ~ $6,799,168
10-YEAR ESTIMATED MAINTENANCE COST
ITEM UNIT  COST/UNIT ~ #UNITS  YEARS  INFLATION  TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
SUBTOTAL  $1,024,785
CONTINGENCY 20% $204,957
ADMINISTRATION AND PERMITTING 2% $20,496
TOTAL 10 YEAR MAINTENANCE COST ~ $1,250,237
TOTAL 10 YEAR COST  $8,049,405
ESTIMATED INDIRECT COST DUE TO FLOODING
ITEM UNIT  COST/UNIT ~ #UNITS  YEARS  INFLATION TOTAL COST
FARMLAND INUNDATION §7oo ACEVERY 344  AC/YR'  $8,000 20 10 4% $2,368,391
YEARS

T UNITS CALCULATED BY 700 ACRES / 34.4 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.7: Estimated costs for Alternative 4 - Levee Raise (20-year protection) without
sediment management. Costs are presented separately for infrastructure upgrades and
maintenance. The total cost of the project over 10 years is also presented as a way to
compare costs between alternatives to assist in selecting a preferred alternative.
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FIGURE 3.18: Conceptual weir diagram for flood easements proposed under Alternative
_ _ 5. The weir would act as a control structure that would allow safe overflow of water into
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062 | off-channel storage areas. The off-channel storage areas would store water temporarily

FX 831.427.0472 during a peak event. Following the peak, water would be pumped from the storage areas
back into the channel using temporary or permanent pumps.




SWANSON HYDROLOGY + GEOMORPHOLOGY

appropriate flow depth on the rising limb of the hydrograph based on output from the model.
One concern about Alternative 5, raised by NOAA Fisheries, is that steelhead may be stranded
in the off-channel storage areas when water spills over the weirs. Though there is the potential
for that to occur, steelhead typically do not migrate during peak events due to the turbidity of
the water and the risk associated with floating debris and bed load movement. In most cases,
steelhead migrate on the declining limb of the hydrograph. Additionally, existing conditions in
the flood control reach presents a similar hazard. Peak floods would overtop the levee with a
higher frequency than what is proposed under Alternative 5. Consequently, steelhead would
have a higher risk of being stranded under existing as compared to proposed conditions.'?

Similarly to Alternative 3, Alternative 5 has been analyzed with three options that provide varying
levels of flood protection. The goal of Alternative 5a is to provide 20-year flood protection and
the goals of Alternative 5b and 5c are to provide 50-year flood protection. Alternatives 5a and
5b assume implementation of Alternative 3a, which provides 10-year flood protection. Therefore,
Alternatives 5a and 5b must be capable of diverting and storing the portions of the 20-year and
50-year hydrographs, respectively, containing flows greater than the 10-year peak. Alternative
5a requires approximately 150 acres of flood easement (Figures 3.19 and 3.20) to store 600
acre-feet of flood waters and meet the 20-year flood protection requirement. Alternative 5b
requires approximately 685 acres of flood easement (Figures 3.20 and 3.21) to store 2,740
acre-feet of flood waters and meet the 50-year flood protection requirement. Alternative 5c
assumes implementation of Alternative 3c, which provides 20-year flood protection. Alternative
5c must be capable of diverting and storing the portion of the 50-year hydrograph containing
flows greater than the 20-year peak. Alternative 5¢ requires approximately 155 acres of

flood easement to store 620 acre-feet of flood waters and meet the 50-year flood protection
requirements (Figures 3.20 and 3.22).

3.7.2. MODELING PARAMETERS / ASSUMPTIONS

The HEC-RAS model for Alternative 5 required unsteady flow analysis using the hydrographs
derived from the rainfall-runoff modeling described in Chapter 2. The hydrographs were

entered into the HEC-RAS model to simulate rising and falling river stage with respect to time,
allowing for consideration of both stage and volume. Unsteady simulation could then be used to
determine the amount of water removed from the channel during diversion to the storage areas.

For each of the Alternatives 5a-5c, the HEC-RAS model used in Alternative 3 was reconfigured
with lateral weirs and storage areas capable of holding the required volume. The storage areas
were assumed to hold an average depth of 4 feet of water and provide 1-foot of freeboard.

In some locations, the storage areas would require internal levees to maintain depth while
accommodating the natural slope of the land. These details were considered to be beyond the
scope of this study.

Impacts to steelhead are being analyzed in detail through a biological assessment. The assessment is being developed as a separate document that will be available
in late December 2005/early January 2006.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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FIGURE 3.20: Flood hydrographs under existing conditions and proposed Alternative 5
conditions. A - Alternative 5a would require 600 acre-feet of storage to provide 20-year
protection; B - Alternative 5b would require 2,740 acre feet of storage to provide 50-year
protection; C - Alternative 5¢ would require 500 acre feet of storage to provide 50-year
protection.
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SWANSON HYDROLOGY + GEOMORPHOLOGY

3.7.3. ResuLts / DiscussioN

The storage volume required to provide 20-year flood protection under Alternative 5a was
calculated to be 600 acre-feet. An additional 2,140 acre-feet would be required to capture the
50-year flood. The storage volume required to provide 50-year flood protection under Alternative
5c¢ was calculated to be 620 acre-feet (Figure 3.20). The unsteady HEC-RAS analysis determined
that storage areas located along Arroyo Grande Creek between the UPRR Bridge and the
confluence of Los Berros Creek could be configured to provide appropriate levels of protection for
each Alternative.

Alternatives 5b and 5c were analyzed using the same approach as Alternative 5a. However,
due to levee heights set below the 50-yr water surface along Los Berros Creek, overflows from
Los Berros Creek would have to be diverted through a channel into storage areas along Arroyo
Grande Creek that would have appropriate storage volume. Storage areas depicted in Figures
3.21 and 3.22 are probable locations where additional containment for the 50-year flood event
could be achieved. It is unlikely that Alternative 5b would be pursued given the need to put
much of the existing farmland into flood easements.

3.7.4. ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

The design of off channel storage areas assumes that the average levee height surrounding flood
easements would be 5 feet. This assumption provides for 1-foot of freeboard when the flood
storage areas are filled to the design depth of 4 feet. The levees constructed around the flood
storage areas were assumed to have 3 to 1 side slopes. Potential storage areas along Los Berros
Creek would have considerably less storage capacity because they would typically not provide 4
feet depth of storage. The cost estimate assumes that levees will have to be constructed along
all sides of the storage areas except the side abutting the existing levee. The cost estimates also
assume that Alternative 3a or Alternative 3c would be implemented. Costs associated with
pumping the water out of the storage areas are not included due to the infrequency of the flood
event. However, temporary or permanent pump stations may be required to remove water from
storage areas.

The Year 1 cost for Alternative 5a is estimated to be approximately $6,200,000 (Table 3.8). The
10-year cost, including infrastructure and maintenance, is estimated to be $9,700,000. The Year
1 cost for Alternative 5b is estimated to be approximately $14,600,000 (Table 3.9). The 10-year
cost, including infrastructure and maintenance is estimated to be $18,000,000. Alternative 5c is
estimated to cost $12,000,000 in Year 1 and $15,500,000 over ten years (Table 3.10). All cost
estimates assume an annual inflation rate of 4%.

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. Inundation of agricultural lands outside of the flood easement

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



ALTERNATIVE 5A - LEVEE SMOOTHING (ALT 3A) AND OFF CHANNEL STORAGE (20-YR)

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT ~ COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST
1ST YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700
1ST YEAR SEDIMENT MANAGEMENT cy $20 22,626 1 - $452,520
HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000
LEVEE RAISE (IMPORTED MATERIAL) ALT 3A cy $20 12,238 1 - $244,760
GRADING FOR STORAGE LEVEES cy $20 106,944 1 - $2,138,880
ROCK SLOPE PROTECTION cy $50 7,030 1 - $351,500
SPILLWAY CONCRETE PROTECTION cy $300 420 1 - $126,000
MISCELLANEOUS DRAINAGE STRUCTURES LS $300,000 1 1 - $300,000
LAND PURCHASE/LEASE AC $15,000 20 1 - $294,600
FLOOD EASEMENT COST AC $2,500 150 1 - $375,000
SUBTOTAL $4,419,960
CONTINGENCY 20% $883,992
ADMINISTRATION AND PERMITTING 6% $265,198
ENGINEERING AND DESIGN 13% $678,243
TOTAL INFRASTRUCTURE COST $6,247,392
10-YEAR ESTIMATED MAINTENANCE COST

ITEM UNIT  COST/UNIT ~ #UNITS  YEARS  INFLATION TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373
SUBTOTAL $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST $3,466,334
TOTAL 10 YEAR COST $9,713,726

ESTIMATED INDIRECT COST DUE TO FLOODING
ITEM UNIT  COST/UNIT ~ #UNITS  YEARS  INFLATION TOTAL COST
FARMLAND INUNDATION (662 AC EVERY 20YR)  AC/YR! $8,000 27 10 4% $3,138,118

T UNITS CALCULATED BY 662 ACRES / 20 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.8: Estimated costs for Alternative 5a - Flood Easements (20-year protection).
Costs are presented separately for infrastructure upgrades and maintenance. The
total cost of the project over 10 years is also presented as a way to compare costs
between alternatives to assist in selecting a preferred alternative.



ALTERNATIVE 5B - LEVEE SMOOTHING (ALT 3A) AND OFF CHANNEL STORAGE (50-YR)

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT ~ COST/UNIT # UNITS  YEARS INFLATION TOTAL COST
1ST YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700
1ST YEAR SEDIMENT MANAGEMENT cy $20 22,626 1 - $452,520
HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000
LEVEE RAISE (IMPORTED MATERIAL) ALT 3A cy $20 12,238 1 - $244,760
GRADING FOR STORAGE LEVEES cy $20 250,995 1 - $5,019,900
ROCK SLOPE PROTECTION cy $50 7,861 1 - $393,050
SPILLWAY CONCRETE PROTECTION cY $300 450 1 - $135,000
MISCELLANEOUS DRAINAGE STRUCTURES LS $800,000 1 1 - $800,000
LAND PURCHASE/LEASE AC $15,000 94 1 - $1,410,000
FLOOD EASEMENT COST AC $2,500 685 1 - $1,712,500
SUBTOTAL $10,304,430
CONTINGENCY 20% $2,060,886
ADMINISTRATION AND PERMITTING 6% $618,266
ENGINEERING AND DESIGN 13% $1,596,220
TOTAL INFRASTRUCTURE COST $14,579,802

10-YEAR ESTIMATED MAINTENANCE COST
ITEM UNIT ~ COST/UNIT # UNITS YEARS INFLATION TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373
SUBTOTAL $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST $3,466,334

ESTIMATED INDIRECT COST DUE TO FLOODING

TOTAL 10 YEAR COST

$18,046,135

ITEM

UNIT ~ COST/UNIT # UNITS  YEARS INFLATION

TOTAL COST

FARMLAND INUNDATION (512 AC EVERY 50 YEARS)

AC/YR'  $8,000 10 10 4%

$1,212,616

T UNITS CALCULATED BY 512 ACRES / 50 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.9: Estimated costs for Alternative 5b - Flood Easements (50-year protection).
Costs are presented separately for infrastructure upgrades and maintenance. The
total cost of the project over 10 years is also presented as a way to compare costs
between alternatives to assist in selecting a preferred alternative.



ALTERNATIVE 5C - LEVEE RAISE (ALT 3C) AND OFF CHANNEL STORAGE (50-YR)

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST
1ST YEAR VEGETATION MANAGEMENT AC $7,500 11.56 1 - $86,700
1ST YEAR SEDIMENT MANAGEMENT cy $20 22,626 1 - $452,520
HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 - $50,000
LEVEE RAISE (IMPORTED MATERIAL) ALT 3C cy $20 78,857 1 - $1,577,140
UPRR BRIDGE RAISE (5.25") LS $2,970,000 1 1 - $2,970,000
GRADING FOR STORAGE LEVEES cy $20 93,592 1 - $1,871,840
ROCK SLOPE PROTECTION cy $50 7,861 1 - $393,050
SPILLWAY CONCRETE PROTECTION cy $300 450 1 - $135,000
MISCELLANEOUS DRAINAGE STRUCTURES LS $310,000 1 1 - $310,000
LAND PURCHASE/LEASE AC $15,000 17 1 - $247,500
FLOOD EASEMENT COST AC $2,500 155 1 - $387,500
SUBTOTAL $8,481,250
CONTINGENCY 20% $1,696,250
ADMINISTRATION AND PERMITTING 6% $508,875
ENGINEERING AND DESIGN 13% $1,305,304
TOTAL INFRASTRUCTURE COST $11,991,679
10-YEAR ESTIMATED MAINTENANCE COST

ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% $1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373
SUBTOTAL $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST $3,466,334
TOTAL 10 YEAR COST $15,458,013

ESTIMATED INDIRECT COST DUE TO FLOODING
ITEM UNIT COST/UNIT ~ #UNITS ~ YEARS  INFLATION TOTAL COST
FARMLAND INUNDATION (662 AC EVERY 50 YEARS)  AC/YR! $8,000 13.24 10 4% $1,567,875

T UNITS CALCULATED BY 662 ACRES / 50 YEARS

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

TABLE 3.10: Estimated costs for Alternative 5¢ - Flood Easements (50-year protection).
Costs are presented separately for infrastructure upgrades and maintenance. The total
cost of the project over 10 years is also presented as a way to compare costs between
alternatives to assist in selecting a preferred alternative.



SWANSON HYDROLOGY + GEOMORPHOLOGY

beyond the expected level of protection was used to estimate indirect costs. The area of
farmland inundation was assumed to be the area of farmland within the original 700 acres of
flood area (Figure 3.2) that was not contained within the proposed flood storage area for their
respective alternatives. The cost of farmland inundation within the designated storage areas was
assumed to be covered under the flood easement purchase. An annual inflation rate of 4% was
used to calculate the 10-year cost.

Under Alternative 5a, a total of 662 acres was estimated to flood every 20 years, or approximately
27 acres per year. The estimated 10-year indirect cost due to flooding beyond the level of
protection provided by Alternative 5a was calculated to be $3,100,000 (Table 3.8). Alternative

5b was estimated to flood 512 acres every 50 years or approximately 10 acres per year. The
estimated 10-year indirect cost due to flooding beyond the level of protection provided by
Alternative 5b was calculated to be $1,200,000 (Table 3.9). Alternative 5¢ was estimated to flood
662 acres every 50 years, or approximately 13 acres per year. The estimated 10-year indirect cost
due to flooding beyond the level of protection provided by Alternative 5¢ was calculated to be
$1,600,000 (Table 3.10).

3.8. ALTERNATIVE 6 — TRIBUTARY PeAK DETENTION BASINS

3.8.1. DEScRIPTION

Alternative 6 investigates the potential flood-reduction benefits of constructing a number of
stormwater detention basins on tributaries to Arroyo Grande Creek downstream of Lopez
Dam. The basins would capture and store runoff during the peak of large storm events, thereby
attenuating the downstream peak flows within the flood control reach. Existing land use on
the proposed sites consists of either intensive agricultural, fallow land, or seasonal pastureland
for horses. Riparian vegetation is non-existent on all the sites despite the fact that historically
there were likely to be floodplain areas with vegetation. If stormwater detention is pursued on
a particular site, there may be an opportunity to restore riparian vegetation and enhance other
functions such as habitat for red-legged frog. Steelhead stranding concerns would need to

be addressed if sites are selected on potential fish-bearing streams such as Los Berros, though
it is more likely those sites would be used for floodplain restoration rather than stormwater
detention.’ Alternative 6 assumes implementation of Alternative 3a, which provides 10-year
flood protection.

The locations for the proposed basins were identified during field visits attended by
representatives of SH+G, Coastal San Luis RCD, NRCS, Central Coast Salmon Enhancement,
the Zone 1/1Alandowners, and the City of Arroyo Grande (refer to Appendix B for a map of
the potential basins). The sites were selected based on their proximity to tributaries, their size,
current land use and geomorphic characteristics, with the goal of finding flat, low-lying, and

13Several of the potential stormwater detention sites included in Alternative 6 have also been recommended as sites for floodplain restoration due to their sediment
retention potential. A detailed explanation of floodplain restoration options in the Lower Arroyo Grande Creek watershed along with a description of the sites are
included in the recommendations section of Chapter 4.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance



SWANSON HYDROLOGY + GEOMORPHOLOGY

vacant parcels that could be modified to receive and store runoff via a gravity-flow weir or similar
means. The selected sites should be considered as representative of the opportunities, costs, and
benefits associated with this type of approach. However, discussions still need to be held with
landowners to determine whether there is interest in making these properties available for this
purpose.

3.8.2. MODELING PARAMETERS / ASSUMPTIONS

Data collected during the field visits enabled us to calculate the approximate storage capacity
available at each site and to make rough estimates of probable construction costs. The collected
field data, which includes site geometry, accessibility, location and proximity to tributaries, is
provided in Table 3.11.

Once the available storage volume of each of the proposed detention basins was determined
from the site geometry, this value was compared to the flow volume that could feasibly be
diverted into storage during a given storm event, based on the existing-conditions HEC-HMS
model and the site’s location relative to the nearest tributary. The lesser of the two volumes was
considered to be the available storage volume for Alternative 6 modeling purposes.

The calculated storage volumes were then removed from the peak flow volume of each of the
existing-conditions sub-basin hydrographs, to show the effects of the detention storage. The
resulting hydrographs were inserted into a proposed-conditions HMS model to obtain the
Alternative 6 design hydrographs for the various recurrence intervals under consideration.

For the purpose of this study, it was assumed that the basins would be designed to receive

runoff through weirs, activated only during large storm events. The basins were independently
optimized for each recurrence interval analyzed under this alternative. As such, the results should
be considered independently. For instance, if the weirs were designed for maximum benefit
during a 10-year recurrence interval event, they would likely not perform as well as shown for the
20-year event, because they would begin receiving water too early in the hydrograph.

As discussed above, each of the hydrographs was altered by removing a storm water volume
that was centered about the peak of the storm event. It may later be determined, through more
detailed analysis, that greater benefits could be achieved by diverting flows earlier in the storm,
pending exact location and construction details associated with the sites ultimately selected for
this type of treatment.

3.8.3. ResuLts / Discussion

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

As shown in Figure 3.23, full implementation of the proposed detention basins could result in a
measurable reduction in peak flows for each of the events investigated. The most notable effect
is seen in the 10-year event, where peak flows would be reduced by over 13% (670 cfs). The
relative benefits to peak flow reduction are lessened as storm events become larger, with an
approximate 2% potential reduction shown for the 50-year event. Viewed alone, these results do
not appear to represent a significant improvement in flood protection in the flood control reach.
However, if implemented in conjunction with one or more of the other alternatives, Alternative 6
may prove to be a key component of a cost-effective strategy.

3.8.4. ENGINEERING DESIGN / IMPLEMENTATION CosT ESTIMATES

Since land purchase or lease is the single largest cost associated with implementing this
alternative, total project cost will be dependent upon the willingness of landowners to

make these parcels available for such a use. Our initial cost estimates were developed with
assistance from local real estate professionals who provided estimated purchase costs on a per-
acre basis. Actual purchase costs may vary substantially from those presented in our analysis
due to development pressures or changing market conditions. The cost estimate assumes
that Alternative 3a is implemented and that additional costs associated with land acquisition
and construction-related activities are needed. Typical unit costs were assumed for grading,
revegetation, and other construction-related activities, based on recent experience. In the
absence of detailed topographic data for each site, only approximate estimates were possible
for the cost of items like drainage details and site access, which were roughly tied to the

size of the proposed basins. Year 1 costs for the project are estimated at $8,600,000, which
includes $4,700,000 related to implementation of Alternative 3a. The 10-year cost, including
infrastructure and maintenance, is estimated to be approximately $12,000,000 (Table 3.12).

Indirect costs associated with flood impacts beyond the expected level of protection provided by
this alternative were calculated. The levee overtop scenario, assuming no freeboard, was used to
calculate the expected frequency of flooding in farmland located to the south of the levee with
an overtop point located approximately halfway between the Highway 1 and 22" Street Bridges.
The flood protection with 2 feet of freeboard was used to calculate the frequency of farmland
inundation because a hydrograph required to overtop the levees could not be determined. Under
Alternative 6, a total of 700 acres would flood every 12.1 years or approximately 58 acres per
year. The cost of crop loss and clean up was estimated at $8,000 per acre. Based on these
assumptions, the estimated 10-year indirect cost due to flooding beyond the protection level
provided by Alternative 1 was calculated to be $6,900,000 considering an annual inflation rate of
4% (Table 3.12).

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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ALTERNATIVE 6 - UPPER WATERSHED STORAGE

ESTIMATED INFRASTRUCTURE COST

ITEM UNIT COST/UNIT # UNITS TOTAL COST SUBTOTAL
ALT 3A (INFRASTRUCTURE COST) LS $831,560 1 $1,222,765 $1,222,765
SITE ID#4 LOCATED BETWEEN UPPER ARROYO GRANDE RD AND ARROYO GRANDE CREEK $237,879
LAND PURCHASE / LEASE? AC $25,000 2.39 $59,750
TEMPORARY ACCESS ROADS LS $10,000 1 $10,000
CLEARING AND GRUBBING AC $7,500 2.39 $17,925
GRADING cy $20 4,580 $91,600
REVEGETATION AC $3,600 2.39 $8,604
MISCELLANEOUS DRAINAGE STRUCTURES EA $50,000 1 $50,000
SITE ID#5 ISOLATED FROM MAIN FARMLAND BY CREEK AND ROAD $243,317
LAND PURCHASE / LEASE? AC $25,000 3.97 $99,250
TEMPORARY ACCESS ROADS LS $50,000 1 $50,000
CLEARING AND GRUBBING AC $7,500 3.97 $29,775
GRADING cy $20 1,000 $20,000
REVEGETATION AC $3,600 3.97 $14,292
MISCELLANEOUS DRAINAGE STRUCTURES EA $30,000 1 $30,000
SITE ID#6 HISTORICAL FLOODPLAIN SITE ON MAINSTREAM ARROYO GRANDE CREEK $347,683
LAND PURCHASE / LEASE? AC $25,000 6.03 $150,750
TEMPORARY ACCESS ROADS LS $50,000 1 $50,000
CLEARING AND GRUBBING AC $7,500 6.03 $45,225
GRADING cy $20 4,000 $80,000
REVEGETATION AC $3,600 6.03 $21,708
MISCELLANEOUS DRAINAGE STRUCTURES EA $40,000 1 $40,000
SITE ID#7 LOCATED AT MOUTH OF CORRALITOS CREEK $1,756,945
LAND PURCHASE / LEASE? EA $750,000 2 $1,500,000
TEMPORARY ACCESS ROADS LS $50,000 1 $50,000
CLEARING AND GRUBBING AC $7,500 415 $31,125
GRADING cy $20 6,044 $120,880
REVEGETATION AC $3,600 415 $14,940
MISCELLANEOUS DRAINAGE STRUCTURES EA $40,000 1 $40,000
SITE ID#9 LOCATED AT MOUTH OF TAR SPRINGS CREEK $395,480
LAND PURCHASE / LEASE? AC $25,000 6.80 $170,000
TEMPORARY ACCESS ROADS LS $10,000 1 $10,000
CLEARING AND GRUBBING AC $7,500 6.80 $51,000
GRADING cy $20 5,000 $100,000
REVEGETATION AC $3,600 6.80 $24,480
MISCELLANEOUS DRAINAGE STRUCTURES EA $40,000 1 $40,000

TABLE 3.12: Estimated costs for Alternative 6 - Tributary Flood Attenuation. Costs are
presented separately for each alternative. The total cost of the project over 10 years is also
presented as a way to compare costs between alternatives to assist in selecting a preferred
alternative.

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472



SITE ID#10 LOCATED AT MOUTH OF CANYON DE LOS ALISOS

$155,594

LAND PURCHASE / LEASE? AC $25,000 1.54 $38,500
TEMPORARY ACCESS ROADS LS $30,000 1 $30,000
CLEARING AND GRUBBING AC $7,500 1.54 §11,550
GRADING Cy $20 2,000 $40,000
REVEGETATION AC $3,600 1.54 §5,544
MISCELLANEOUS DRAINAGE STRUCTURES EA $30,000 1 $30,000
SITE ID#14 LOCATED AT CONFLUENCE OF CARPENTER AND CORBITT $680,170
LAND PURCHASE / LEASE? AC $25,000 11.70 §292,500
TEMPORARY ACCESS ROADS LS $15,000 1 §15,000
CLEARING AND GRUBBING AC $7,500 11.70 $87,750
GRADING Cy $20 10,140 §202,800
REVEGETATION AC $3,600 11.70 $42,120
MISCELLANEOUS DRAINAGE STRUCTURES EA $40,000 1 $40,000
SITE ID#18 LOCATED AT MOUTH OF LOS BERROS U/S OF FLOOD CONTROL REACH $900,871
LAND PURCHASE / LEASE? AC $25,000 11.11 $277,750
TEMPORARY ACCESS ROADS LS $15,000 1 §15,000
CLEARING AND GRUBBING AC $7,500 11.11 $83,325
GRADING Cy $20 22,240 $444,800
REVEGETATION AC $3,600 11.11 $39,996
MISCELLANEOUS DRAINAGE STRUCTURES EA $40,000 1 $40,000
SUBTOTAL §5,980,704
CONTINGENCY 20% $1,196,141
ADMINISTRATION AND PERMITTING 8% $478,456
ENGINEERING AND DESIGN 13% $932,990
TOTAL INFRASTRUCTURE COST $8,588,291
10-YEAR ESTIMATED MAINTENANCE COST
ITEM UNIT  COST/UNIT #UNITS YEARS INFLATION  TOTAL COST
YEARLY VEGETATION MANAGEMENT YR $80,000 1 9 4% §1,024,785
YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4% $1,793,373
SUBTOTAL  $2,818,157
CONTINGENCY 20% $563,631
ADMINISTRATION AND PERMITTING 3% $84,545
TOTAL 10 YEAR MAINTENANCE COST ~ $3,466,334
TOTAL 10 YEAR COST ~ $12,054,625
ESTIMATED INDIRECT COST DUE TO FLOODING
ITEM UNIT  COST/UNIT #UNITS YEARS INFLATION  TOTAL COST
FARMLAND INUNDATION (700 ACRES EVERY ~ AC/YR'  $8,000 58 10 4% $6,856,492
12.1 YEARS)

TUNITS CALCULATED BY 700 ACRES / 12.1 YEARS
2 UNIT COST OF LAND ASSUMES BASIN CONSTRUCTION WOULD NOT OCCUR ON OTHERWISE DEVELOPABLE SPACE

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062

PH 831.427.0288  FX 831.427.0472 preferred alternative.

TABLE 3.12 (cont.):Estimated costs for Alternative 6 - Tributary Flood Attenuation. Costs
are presented separately for each alternative. The total cost of the project over 10 years
is also presented as a way to compare costs between alternatives to assist in selecting a
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3.9. AbpDITIONAL ALTERNATIVES'

3.9.1. STORAGE IN OLD Los BERROS CHANNEL

As part of the Alternative 5 analysis, the old Los Berros channel was reviewed as a potential
storage area for floodwaters emanating from the Los Berros Creek watershed. An existing flood
gate located at the inlet of the old Los Berros channel would be retrofitted to allow flood flows
to enter the old channel and bypass the flood control reach. This approach was considered
infeasible for a number of reasons. First, the existing channel is overgrown and discontinuous,
with structures and significant riparian vegetation already established along its alignment (these
factors would cause the project to be expensive and have significant environmental impacts).
Due to the location of the channel and locally high ground water table in the southern portion
of the Cienega Valley, the area is also likely to be inundated with local drainage at the time the
storage volume would be most needed, reducing its capacity to store additional flood waters.
Further, the area’s location and soil type make it very difficult to drain after a flood recedes,
increasing the length of time during which there would be impacts on crop production.

3.9.2. STORAGE BASIN IN VICINITY OF AIRPORT

The existing airport is another area that was considered for temporary floodwater storage, similar
to the concept proposed under Alternative 5. However, due to the airport’s location downstream
of the high-risk areas, flood reduction benefits would be minimal. These benefits would be
overshadowed by the potential impacts to existing infrastructure. Levee construction would be
required to minimize impacts to residents in the Meadow Creek drainage, an area that already
experiences flooding during peak events (Chipping, 1989).

3.9.3. LEVEE SETBACK ALTERNATIVE

The levee setback alternative was considered and briefly evaluated to provide protection for the
50-year flood. This alternative was assumed to be paired with Alternative 3¢, which provides
20-year protection. The difference between the 50-year and the 20-year recurrence interval flow
is 5,000 cfs. To provide conveyance for 5,000 cfs with an average depth of 4 feet, an estimated
channel width of 200 feet would be required. The existing channel is approximately 70 feet wide.
Widening the channel to 200 feet in all areas would require rebuilding or retrofitting the UPRR
Bridge, the 22" Street Bridge, and the Highway 1 Bridge, redesigning the new Highway 1 Bridge,
purchasing up to 100 acres of highly productive farmland on the south side of the existing levee,
and relocating several residences and business to accommodate the new levee. In addition, the
existing levee would have to be removed and a new one built and habitat restoration would be

'4These alternatives were evaluated at a cursory level with some rough hydraulic modeling conducted to determine the feasibility of the project to meet the flood
protection and financial objectives of the project.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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required in the expanded channel area. A ballpark price tag for this alternative was estimated to
be in the range of $30 million.

Due to the extensive impacts on existing infrastructure that would be associated with such

an approach, the cost of the levee setback alternative was considered prohibitive within the
framework of this alternative study. Further analysis of a levee setback alternative is possible
outside of the framework of this study and will likely be pursued as a potential long-term option
to reduce flood risk through the flood control reach.

3.10. SummaRY oF CosT / BENEFIT FOR PROPOSED ALTERNATIVES

Assessing project costs in relation to potential benefits is a valuable tool when comparing
alternatives. In the case of this study a cost/benefit analysis is complicated by the fact that
many of the alternatives are bundled, and are therefore tied to the performance and cost of
previous alternatives. In addition, each alternative was analyzed based on the initial, or one year
investment costs, as well as by the long-term costs over a ten year period, which accounts for
maintenance of the proposed project.

Table 3.13 and Figure 3.24 summarize the costs and flood control benefits for Alternatives 1
through 6. A rough cost/benefit is provided in Table 3.13 for each alternative and is presented

as a ratio between the dollar amounts of the project compared to the improvement in flood
protection that each alternative provides, in cubic feet per second. The results for the 1-year analysis
of cost and benefit vary considerably from the results for the 10-year cost/benefit analysis. For
example, Alternative 1, which consists only of vegetation maintenance, is the most cost effective
alternative for the first year of implementation. However, extrapolated out over a ten year period,
it ranks 6™ out of 10 potential options because it requires similar expenditures year after year in
order to maintain the project with no additional flood protection benefit. Over a ten year period,
the most cost effective approach to flood reduction was calculated to be Alternative 3a because
it provides 10-year protection at a relatively low cost. If the UPRR Bridge is added to Alternative
3a in response to concerns from Union Pacific that the 50-year flood protection requirement is
not met, then Alternative 3a becomes a less attractive alternative because it only provides 10-year
protection.

Alternative 5c was calculated to be the next best alternative because it provides 50-year
protection. What is not considered in this analysis is the potential difficulty of implementing
Alternative 5 because it requires flood easements to be negotiated and secured. Alternative

4 ranked 4™ in this analysis and may be an interesting option to consider for implementation.
Sediment management was removed from this alternative to address concerns from regulatory
agencies about the possible impact to steelhead, red-legged, and tidewater goby due to recurring
disturbance of the bed of the channel with heavy equipment. This option would become even

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

more competitive if a grant or other sources of funding become available to raise the UPRR
Bridge.

Project cost and benefit was also analyzed using a simple rating scale from 1 to 10 for three
criteria, with a score of 10 given to the alternative with the best performance for the given
criteria. The criteria analyzed were costs extrapolated over 10 years, level of flood protection,
and expected regulatory requirements associated with getting the alternative implemented
(Table 3.14). The regulatory requirement criteria considered the number of agencies that would
be involved in the permitting process, the potential environmental impacts of the project, the
permitting expense, and the potential for mitigation to be included in the project to offset
potential environmental impacts.

Each criteria was weighted based on our understanding of the importance of each to the decision
making process. Cost was given a weight of 40%, level of flood protection was given a weight
of 50%, and the regulatory requirement criteria were given a weight of 10%. The weighting
factor was applied to values from each category and the total was summed to produce a final
rating for each alternative. As shown in Table 3.14, rating totals for the proposed alternatives
ranged from 4.2 to 6.2 out of a total possible score of 10. The alternatives with the highest
rankings were Alternatives 5¢c and 4. The alternative with the lowest ranking was Alternative 6.
The approach used in the alternative analysis is subjective, but it provides a way to compare each
alternative based on multiple criteria rather than through a simple cost/benefit ratio. Similarly

to the analysis of cost/benefit discussed previously, including the costs for the UPRR Bridge raise
skews the cost/benefit results, favoring those alternatives that do not include the bridge raise.

3.11. RECOMMENDATION

The stated goal of the flood reduction portion of this study is to analyze potential alternatives
and provide a recommended alternative that would meet or exceed the 1955 design capacity of
7,500 cfs with 2 feet of freeboard. The most cost effective alternative that minimally meets the
stated goal is Alternative 4. Alternative 4 consists of the following elements:

e \egetation Management: Initial and annual vegetation management consisting of
protection of a 10-foot riparian buffer on both sides of the low flow channel with
vegetation removal elsewhere. Branches lower than 6 feet within the 10-foot buffer
would be selectively thinned to provide adequate flood conveyance. Vegetation
maintenance would occur in the Fall of each year with expected regrowth in late winter/
spring. Vegetation management would be done with hand crews and no work would be
done in the wetted channel.

® Levee Raise: The existing levees would be raised to provide 20-year flood protection. All
work would be conducted at the top and landward side of the levee to limit impacts

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

within the channel. The levee raise would require that capacity be increased at the Union
Pacific Railroad Bridge with one alternative being a bridge raise or replacement.

Sediment management was removed from Alternative 3c (to create Alternative 4) due to
concerns about the environmental impacts associated with sediment removal and annual
“bar-ripping”. If the potential is there to allow the initial sediment removal operation without
the annual “bar-ripping” option, then we feel that option should be pursued. We think it is
important to remove the sediment that accumulated during the 2001 event and establish the
recommended secondary channels to convey sediment more efficiently in the future. “Bar
ripping” could be substituted with annual thinning of vegetation in the secondary channels.

In summary, our recommendation is to pursue an alternative that includes elements of
Alternatives 3c and Alternative 4 to achieve 20-year flood protection. In the long-term it may be
possible to pursue a levee setback option, but at the present time that option appears financially
infeasible.

84
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4. Sediment Budget / Transport Analysis

4.1. CONSTRUCTING THE SEDIMENT BUDGET / BACKGROUND

4.1.1. DEescripTION

Development of a sediment budget is an approach that considers the erosion processes occurring
in a particular study area and attempts to quantify the amount of material being delivered and
transported past a specific point of interest. If the amount of sediment being delivered exceeds
the amount of sediment being transported, aggradation is the dominant process. If the amount of
sediment being transported exceeds the amount being delivered, the stream channel is likely to be
incising. If both delivery and transport of sediment are equal, the stream channel is said to be in
equilibrium.

This simplified notion of a sediment budget is complicated because both sediment delivery and
transport within a stream channel are stochastic processes (Benda and Dunne, 1997a; Benda and
Dunne, 1997b). This means that sediment delivery to the channel occurs episodically through
mass wasting events such as landslides, bank failure, or debris flows. Sediment transport is also a
function of the magnitude, duration, and energy associated with streamflow, which can change
significantly over time periods as short as a few hours. Sediment transport volumes during wet
years can be orders of magnitude greater than those recorded in drought years. The same is

true for sediment delivery. During wet years, a saturated hillslope in a steep inner gorge is much
more likely to fail and deliver sediment to a stream channel than the same hillslope during a dry
year. Over time, it is likely that episodic delivery and transport events even out, producing what is
known as a system in dynamic equilibrium. The question often remains, over what time scale is the
concept of dynamic equilibrium occurring within any given reach of stream?

The stochastic nature of sediment delivery and transport makes it very difficult to accurately
estimate a sediment budget given limited data. Monitoring movement of suspended and bed
load material passing a set location, such as a bridge, would require one to two decades of data
to capture the range of flow and sediment events that characterize the stochastic nature of the
process. It would not be uncommon for a single year, within a 20-year dataset, to represent over
50% of the total sediment load measured during that period. If that single year were removed,
the average flux of sediment, per year, would be greatly underestimated.

There are also difficulties in estimating the supply side of the sediment budget equation that go
beyond the stochastic nature of the process. In many cases it is very difficult to apply a rate to any
particular erosion source. Sources of erosion can easily be identified in the field, and the volume
of sediment being eroded and delivered to an adjacent stream channel can be estimated. The

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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difficulty lies in estimating the rate at which the sediment is being delivered. Without information
about how long ago a particular source began to erode, sediment volume information becomes
meaningless.

In some cases this problem has been overcome through the use of aerial photo series. Several
photo dates can be examined to constrain the date at which a particular erosion feature,

such as a landslide, began delivering sediment. By estimating sediment volumes from many
landslides throughout a particular watershed from a series of aerial photos, a landslide rate for
the landscape of interest can be estimated (Reid and Dunne, 1996). Unfortunately, aerial photo
interpretation of erosion features becomes problematic in a landscape with dense tree cover.
Features such as landslides, debris flows, or gullies, are in most cases impossible to see, unless
they are recent or very large. Mapping these features in a densely vegetated area with the intent
of estimating a sediment budget can be very misleading.

The quality of the results generated from a sediment budget will ultimately be related to the
quality of the input data and the amount of time and information that is available to accurately
construct the budget (Reid and Dunne, 1996). To accurately quantify the rate at which sediment
is being supplied to the channel would require years of intensive data collection and monitoring
equipment, as well as access to all, or a statistically random subsample of potential sources. Since
such an intensive approach is often not feasible, the best approach lies in identifying the most
significant sources of sediment for a watershed and obtaining as much information as possible
about the physical setting of the landscape that might help infer a certain rate of erosion, and
applying published erosion rates from other watersheds that exhibit similar patterns of erosion.

Regardless of the difficulties in estimating sediment budgets, particularly in forested areas,

the results can be a valuable dataset when attempting to understand the dominant erosion
processes, and the sources of sediment that may be impairing aquatic habitat. The exercise

of estimating a sediment budget requires careful consideration of each potential source, the
magnitude of delivery by that source, a description of the grain-sizes being delivered, and a
comprehensive understanding of the transport hydraulics within a stream channel. Even though
the final sediment budget numbers may contain a significant amount of error, there is much to be
understood from them. The magnitude to which each source contributes to the overall sediment
budget and the location of those sources within the watershed, as a whole, are valuable pieces of
information that can guide current and future management.

The first step in developing a sediment budget is to determine the location at which we are
interested in quantifying the amount of sediment being transported through the system. Since
we are concerned about the conditions of the entire watershed, and how those conditions

affect sediment delivery to the flood control reach of Arroyo Grande Creek, the most logical
location to calculate a sediment budget would be at the upstream end of the flood control reach,
just downstream of the confluence with Los Berros. Upstream of this location lies a variety of
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subwatersheds that exhibit different morphologic, geologic, and land use conditions that must be
considered to accurately estimate rates of erosion and sediment input to the stream channel.

To capture the variability in landscape and land use conditions in the watershed, while at

the same time taking advantage of the dendritic nature of stream channels, we divided the
watershed into subwatershed areas, as defined by the confluence of tributary inputs and/or
significant changes in the geology or land use (Figure 4.1). Subwatersheds were delineated
automatically using a USGS 30-meter digital elevation model (DEM) of the landscape based on
points manually selected that represented the lowest “pour point” within each subwatershed.
Standard GIS algorithms were used to derive the subwatershed boundaries from the input

digital data source. In flatter areas, where the GIS-derived sub watersheds are less accurate, we
manually delineated the subwatershed boundaries based on 7.5-minute USGS topographic maps.

The derived watersheds were the primary analysis units used to calculate erosion from the
landscape and estimate sediment delivery to the channel, except for the bank erosion and
channel incision components of the sediment budget, for which we used alluvial stream reach
delineations (discussed later). A total of eight subwatersheds were delineated for the sediment
budget analysis including the mainstem Arroyo Grande (includes minor subwatersheds not
delineated separately), Los Berros, Newsom Canyon, Tar Springs, Canyon De Los Alisos (tributary
to Tar Springs), the area defined as the Northern Subwatersheds (consisting of Corralitos
Canyon and several other subwatersheds that drain the northwest portion of the analysis area),
Corbitt/Carpenter Creeks, and the Meadow Creek subwatershed. Though a sediment budget
was calculated for Meadow Creek, it was not added to the sediment budget estimate for the
watershed since the outlet occurs downstream of the flood control reach, and much of the
sediment delivered from the Meadow Creek watershed is stored in Pismo Lake and the lower
lagoon reach, with little to no sediment reaching the mainstem Arroyo Grande.

4.1.2. MobDEL PARAMETERS

As part of the preliminary fieldwork associated with development of the Arroyo Grande Creek
Watershed Management Plan, we identified the primary erosion processes that dominate
sediment production in the lower Arroyo Grande Creek watershed. The processes identified
include headward expansion of drainage networks and associated gullying, bank erosion
combined with long-term channel incision, erosion from roads, erosion associated with rilling and
sheetwash from agricultural and natural lands, debris flows and landsliding, and erosion from
bare areas resulting from urban development.

For this study, we took a thorough look at each of the dominant erosional processes and
attempted to estimate rates of erosion, evaluated the potential for that sediment to be delivered
and transported to the channel through a delivery efficiency calculation, and quantified total
sediment delivery. These components of the sediment budget required an understanding of

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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conditions found in the watershed, focused field work to attempt to define specific erosion rates,
and use of previously published rates of erosion for components of the sediment budget that
were difficult, if not impossible, to measure directly.

Bank Erosion / Channel Incision

The mainstem of the Arroyo Grande Creek channel (downstream of Lopez Dam), under existing
conditions, in no way resembles the channel in the late 1800's. A geomorphic analysis of how
the channel looked and functioned historically is described in detail in “Appendix B — Geomorphic
and Hydrologic Conditions Assessment” of the Arroyo Grande Creek Watershed Management
Plan. In summary, the Creek was likely at grade with the valley prior to intensive agricultural
development. Confinement and active entrenchment of the channel led to increased incision and
bank erosion as all the flow and energy became focused in one distinct channel. Much of the
channel incision was probably complete by the early to mid 1900’s as the bed of the creek incised
into bedrock, thereby resisting additional incision due to the presence of natural grade control.
Following the rapid incision of the late 1800’s and early 1900, the creek transitioned into a
phase where much of the excess energy resulted in bank erosion and widening of the stream bed
in an effort to develop floodplain and sediment deposition areas.

While the mainstem of Arroyo Grande Creek was being modified and incised, the lower, alluvial
dominated reaches (Figure 1.3) of the major tributaries, such as Los Berros, Tar Springs, and
Corbitt/Carpenter, were being straightened and managed to increase agricultural land and
provide for predictable flow paths. Incision of these creeks into confined channels was likely
accelerated by incision in the mainstem, causing the tributaries to incise to match the new base
level of the mainstem.

To estimate the rate of erosion and sediment delivery derived from historic and ongoing channel
incision and bank erosion, we conducted surveys of each of the primary channels. A GPS unit
was used to develop a longitudinal profile of the bed of the channel and a similar profile for the
valley bottom, which functions as a terrace in most locations in the watershed. Bank to bank
width at the GPS collection point was then either measured directly or estimated depending

on the location. Points were taken at all publicly accessible locations on the mainstem and key
tributaries where channel incision and bank erosion was determined to be an accelerated process,
either through land use management or active means.

Channel geometry data collected in the field was then used to calculate the quantity of material
excavated from the historic alluvial fill material via channel incision and bank erosion. This
estimate produced a volume of material in cubic feet. In order to convert a sediment volume to a
mass, we assumed a soil density of 123.5 pounds per cubic feet of material (Ibs/ft?) according to
Holtz and Kovacs (1981). Conversion of the estimated volume to a mass assumes that the alluvial
soils are dominated by sand and are fairly well consolidated. The estimated sediment mass was
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then converted to tons per year by dividing by 115, which assumes a starting point of incision
occurring in approximately the year 1890. The final result was multiplied by a ratio of 0.6 to
account for incision prior to 1890, active “ditching” of the channel to establish a predictable flow
path (Brown, 2002), and the possibility that the channel was not at the elevation of the valley

in 1890. A ratio of 0.6 assumes that 60% of the observed incision occurred since 1890 and
resulted in sediment being transported downstream; 40% of the observed incision would be due
to the factors previously mentioned. A ratio of 0.6 constitutes a rough estimate based on field
observations and a general understanding of past conditions and the history of development.

Sheet and Rill Erosion (Includes General Surface Erosion)

Sheet and rill erosion describes the general process of erosion that occurs on the landscape
when either rainfall rates exceed the capacity of the soil to absorb the rainfall (known as the
soil infiltration rate) or the soil becomes saturated and is therefore unable to absorb any excess
precipitation. The result is direct runoff over the surface of the land. Sheet erosion describes
the runoff process whereby the flow is evenly distributed across the land surface and hillslope
resulting in relatively even erosion. Rill erosion describes the process where minute streams of
water cut separate channels. The concentration of runoff into rills causes an increase in the
efficiency and intensity of soil removal and can eventually lead to gully formation.

The extent to which sheet and rill erosion becomes a significant component of sediment supply
in a particular area is directly tied to the topography, cover type, and land use. To reflect different
degrees of sediment delivery from a landscape due to sheeting and rilling, erosion rates were
assigned by land use type according to the rates shown in Table 4.1.

Table 4.1: Erosion rates by land use due to sheeting and rilling. These rates were applied to a
land use layer to estimate sediment contributions from different land use types

Land Use Reference Source Rate Source Rate my‘;c;r;s/acre/
Urban Morro Bay TMDL Chorro Creek - Urban 1.19
. , Chorro Creek — Average of
Rural Residential Morro Bay TMDL Brush land and Urban 2.59
Cropland Morro Bay TMDL Chorro Creek - Cropland 3.31
Rangeland / County of San Luis Upper Arroyo Grande Creek 3.80
Natural Land Obispo watershed upstream of Lopez '
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Urban, rural residential, and cropland rates of erosion due to sheeting and rilling were adopted
from sediment budget work conducted for a Total Maximum Daily Load (TMDL) on Chorro Creek
in the Morro Bay watershed. The Morro Bay watershed was used because it is nearby and has
similar topography, cover types, and land use as the Lower Arroyo Grande Creek watershed.
Differences do exist in soil types between Morro Bay and Arroyo Grande. Soil types in the
northern portion of the Arroyo Grande watershed, particularly around the Corralitos and Corbitt-
Carpenter drainages, are extremely sandy and unconsolidated. The Morro Bay watershed also
contains more bedrock from the Franciscan mélange, whereas the Arroyo Grande contains more
shale, particularly in the Los Berros and Tar Springs drainages. Despite their differences, Morro
Bay presents the closest corollary to extrapolate measured rates of erosion to conditions found on
the Lower Arroyo Grande. Other potential options would include a forested watershed in Santa
Cruz County or a steep headwater stream in the Transverse Ranges in southern California.

Rates of erosion from rangeland and natural land were estimated based on sedimentation rates
measured in Lopez Reservoir. Consequently, the rates used for rangeland and natural land
reflect erosion not just from sheeting and rilling but other surface erosion processes such as dry
raveling, shallow landsliding, and bank erosion in the upper watershed. Since lands designated
as rangeland or natural land only occur in the headwaters, where other erosion rates applied as
part of this sediment budget do not overlap, applying an all-inclusive rate does not result in the
potential for overestimating sediment contribution.

The erosion rates shown in Table 4.1 were combined with a GIS layer representing the four land
use types and their locations in the Arroyo Grande Creek watershed (Figure 4.2). The GIS layer
used for this analysis was developed by synthesizing existing GIS layers available through various
sources, such as land-use/land cover layers available through USGS, land use layers available
through the County, and city boundary layers, into one layer that represented the four land use
types. Average erosion rates for each subwatershed were calculated using the area weighted
average method."

Gully Erosion / Headward Expansion of Drainage Network

Gully erosion consists of rills in a landscape, which persists and enlarges over time into permanent
features. Formally, a rill becomes a gully when the channel is engraved into the land surface

to a depth greater than one foot. Headward expansion of an existing drainage network could

be considered a type of gully when increased runoff, often due to impervious surfaces or land
clearing, causes channel expansion to occur in headwater areas where flow concentration had
not previously occurred.

15 The area weighted average method is an approach used to calculate a spatial average within a defined map boundary where the data is not equally represented.
Each value is first multiplied by the area it is represented in, the resulting totals are summed and then divided by the total area. It is a standard method used in spatial

analysis.
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In our original identification of the dominant erosion processes that were described in the Arroyo
Grande Creek Watershed Management Plan (CCSE, 2005), we identified gully erosion and
headward expansion of drainage networks as an important part of the overall sediment budget.
Further analysis of the importance of this process in the watershed suggests that, although there
may be localized areas of high sediment production, averaged across the landscape it is probably
less of a factor than other erosion processes. This is supported by the literature where researchers
found that gullying only represented between 1 and 4 percent of the total sediment budget in
several studies (Leopold et al., 1966; Brune, 1950; Glymph, 1957). In addition, much of the
headward expansion of channels in the watershed may have occurred historically, when land was
originally converted from natural areas to orchards, agriculture, and rangeland. Current erosion
associated with urban development is already being calculated as part of the channel incision
analysis. Headward expansion is not likely to occur due to urban development since buildings
and infrastructure would be threatened.

To estimate an erosion rate for the watershed due to gully formation and headward expansion,
rates published for the Chorro Creek watershed as part of a USDA Soil Conservation Service (SCS)
study entitled, “Erosion and Sediment Study — Morro Bay Watershed” (1989), were used. The
Chorro Creek work consisted of a comprehensive mapping program that included measuring
gullies throughout the watershed in order to estimate a rate of erosion. Recent sediment source
assessment work conducted in the Morro Bay watershed by the National Estuary Program
identified gully erosion and headward expansion as being a major source of erosion. That study
did not identify erosion rates; therefore we relied solely on the 1989 study by the SCS. The SCS
work produced an average gully erosion rate of 0.01 tons per acre per year (tons/ac/yr) for the
entire Chorro Creek watershed. Though that rate appears to be extremely low compared to the
rates for sheet and rill erosion, gully sites represent a small percentage of the total landscape,
whereas sheet and rill erosion is calculated for the entire watershed.

Road Erosion

Road building is a common and often dominant theme in land use disturbance. From cattle
ranching to driveways and public thoroughfares, roads are required for access to nearly every
land use. Roads are by far the most destructive element in the landscape with regard to excessive
fine sediment generation per unit area of land. Roads constructed along canyon floors and

steep inner gorge slopes can result in channel realignment, causing direct delivery of sediment

to streams. Erosion from road surfaces, ditches, and shoulders contribute mostly fine sediment.
Paved and unpaved roads modify local hillslope drainage patterns, concentrate flow, and increase
runoff rates. Runoff from roads concentrates over soils exposed on the roadbed and shoulder,
drainage ditches, road cuts, sidecasts, and fills. Roads create chronic sources of erosion that
contribute fine sediment to streams during most runoff events.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Erosion from roads in the lower Arroyo Grande watershed was estimated by applying measured
erosion rates from the Chorro Creek work (USDA-SCS, 1989) to estimate an erosion rate per mile
of road. The SCS estimated an erosion rate of 33.9 tons per mile per year by measuring sediment
delivery from 189 miles of roads in the Chorro Creek watershed. This erosion rate was applied to
approximately 385 miles of road in the Lower Arroyo Grande Creek watershed by subwatershed
(Figure 4.2). Estimates of erosion were generated by using a GIS roads layer available through
the SLO Data finder, a database developed through a joint venture between the San Luis Obispo
County Planning Department and Cal Poly San Luis Obispo. A rate of 33.9 tons/mi/yr may
overestimate the total contribution from roads, given the fact that the road network is more
dense and urban in the lower Arroyo Grande watershed than roads located in the Chorro Creek
watershed. No differentiation was made in the Chorro Creek study between paved urban, paved
rural, and dirt roads. Comprehensive road surveys were not conducted as part of our analysis,
though all roads were driven to identify significant point sources of erosion.

4.1.3. Deuvery EFriciENCY

Delivery efficiency is an important element of any sediment budget because it defines the
proportion of sediment that actually makes it to the channel, as opposed to being deposited on
the hillslope or the inside ditch of a road. The delivery efficiency of any specific grain is ultimately
related to rainfall rates, length of drainage pathways, and proximity of the sediment source to

a waterway. The precise fate of any single grain of sediment is difficult to know, but general
assumptions can be made about the delivery efficiency of a particular source class of sediment.

Table 4.2 summarizes the delivery efficiencies used for the sediment budget analysis by erosion
source class. The efficiency rates, listed as a percentage of the eroded material, are applied to
the estimate of total erosion by source class and by subwatershed, to generate an estimate of the
total sediment delivery rate to streams. Estimates of delivery efficiency are based on professional
judgment and rates used in other published sediment budgets accepted by local Regional Water
Quality Control Boards (Swanson and Dvorsky, 2001; Dvorsky and Wingfield, 2001).

Table 4.2: Delivery efficiencies to stream channels applied to sediment erosion rates.

Erosion Source Class Delivery Efficiency
Streambank Erosion / Channel Incision 100%
Sheet and Rill Erosion 20%
Gully / Headward Erosion 80%
Road Erosion 40%

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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4.2. SepiMENT BubGeT ResuLTs

A sediment budget can be divided into three primary components that, when included together,
comprise the “budget” portion of the analysis. The three components consist of the outflow (O)
of sediment from the discharge point, the inflow (I) of sediment from the erosion sources (which
are the components discussed in Section 4.1) and the change in storage (S) occurring at the point
of interest. The equation, known as the sediment continuity equation, can be written as:

S=1-0

The storage component, S, in the case of the Arroyo Grande Creek flood control reach, is of
particular importance because if the input (I) exceeds the output (O), the result will be storage
within the flood control reach and loss of flood capacity. Because of the observed increase

in sediment storage in the flood control reach, we know that sediment input () must exceed
sediment output (O) resulting in positive storage (S). Lack of information about the quantity of
sediment storage in the flood control reach due to past undocumented dredging, and lack of
topographic data recording changes through time, means our focus is on estimating the input (l)
and output (O) parameters of the continuity equation.

Sediment Yield from the Watershed (I)

Table 4.3 summarizes the results for the input portion of the sediment budget based on the
approach outlined in Section 4.1. The results are presented by subwatershed and by sediment
source type in order gain an understanding of what sources are contributing sediment to the
channel. In addition, actual (tons/yr) and relative (tons/ac/yr) rates of erosion could be assessed in
order to prioritize sediment reduction efforts per subwatershed (Figures 4.3 and 4.4).

The results present an estimated sediment yield from the entire watershed of approximately
105,000 tons per year, with a per acre average of 1.91 tons per year. Channel incision along

the alluvial reaches of Arroyo Grande Creek and its tributaries accounted for approximately
79,600 tons/year or 76 percent of the total estimated yield. Sheet and rill erosion accounted for
approximately 19,700 tons/year or 19%, while road erosion accounted for approximately 5,216
tons/year or 5%. Gully or headward erosion accounted for approximately 440 tons/year or 0.5%
of the estimate annual sediment yield.

Sediment Flux Past the Point of Interest (0)
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FIGURE 4.3: Estimated total sediment yield (tons/year) by subwatershed based on
the sediment budget calculated for the Lower Arroyo Grande Creek watershed. The
subwatersheds with the highest estimated total sediment load are the Arroyo Grande
mainstem, Los Berros Creek, and Tar Springs Creek.
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FIGURE 4.4: Estimated relative sediment yield (tons/acre/year) by subwatershed based

on the sediment budget calculated for the Lower Arroyo Grande Creek watershed. The

B 8314270088 FX 8314270472 subwatersheds with the highest estimated total sediment load are the Arroyo Grande
e e mainstem, tar Springs Creek, Los Berros Creek, and Corbitt-Carpenter Creeks.
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To accurately estimate sediment flux past a particular point of interest, in this case the flood
control reach, requires many years of instream suspended sediment and bed load measurements
in conjunction with a long-term stream flow record. Arroyo Grande Creek has a long-term
streamflow record measured since 1940 through a combined effort from the USGS and the
County of San Luis Obispo (Gage ID #11141500 — Figure 4.1). Unfortunately, we were unable
to locate any suspended sediment or bed load measurements for Arroyo Grande Creek that
would allow us to calculate a long-term record of sediment flux. To compensate for the lack of
suspended sediment and bed load data we used two separate methods to develop an estimate.

There are two distinct components of the sediment load in Arroyo Grande Creek; these are
gravel and sand/fines. Gravel (particles coarser than 2 mm diameter) generally move by sliding,
rolling, or saltating (leaping or jumping) along the bed. Sand and fines (particles less than 2 mm
diameter) can often be suspended by flow and kept in motion by turbulent eddies in the water
column, being transported without significant grain-to-grain contact. These two components of
the load are supplied from different sources, transported by different mechanisms, and deposited
in different conditions. Thus our approach was to compute the two components of the load
separately, using the most appropriate method for each.

This strategy consisted of the following steps:

(1) Compute relationships between mean daily discharge and the transport rate of sand and
gravel, and

(2) Apply these relationships to the historical flow data available at the Arroyo Grande Gage
(adjusted for drainage area to reflect flow conditions in the flood control reach).

The most appropriate method for computing gravel flux is the surface-based relation of Parker
(1990). This bed load transport relationship is based on the best available data set on gravel
transport from a real gravel river, collected by Milhous (1973) in Oak Creek, Oregon. Parker’s
analysis of the Oak Creek data set is based on the understanding that it is the surface material,
rather than the subsurface material, that directly exchanges sediment with the bed load. The
Parker (1990) relation specifically excludes material less than 2mm in diameter from the analysis
because those grain sizes are considered to be transported by a different mechanism than gravel.
The model has a rather complicated form but accounts for the entire particle size distribution
of the bed surface and bed load, and thus accounts for surface armoring and predicts the
composition of bed material and bed load. Details of this model are provided by Parker (1990)
and are not elaborated here.

We chose to apply the model downstream of the confluence of Los Berros Creek at cross-section
13650, located close to pebble count ID #7 (Figure 4.5). Surface particle size data was collected
from an adjacent bar deposit, representative of bed load transport conditions. Gravel flux was

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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FIGURE 4.5: Channel morphology and bed sediment sample sites on the Arroyo Grande
and Los Berros flood control reach. Channel morphology was mapped using the 2005
high resolution aerial photos. Bed sediment samples were collected on bar features taken
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computed for a range of discharges to provide an estimate of mean daily gravel flux as it relates
to mean daily discharge. We then fitted a regression to the data to compute gravel flux for flows
between 50 — 3,000 cfs (Figure 4.6). The result of the regression was a power-law relationship
producing an r-squared of 0.99'¢. Gravel flux was considered to be zero for flows less than 50
cfs.

The relationship presented in Figure 4.6 was then used to compute daily, annual, and long-term
gravel flux using mean daily flow data for the Arroyo Grande gage adjusted for drainage area.
Flow data was adjusted for drainage area to account for the input of Los Berros and Corbitt-
Carpenter Creeks, which flow into the mainstem Arroyo Grande downstream of the stream gage.
The results for years 1940-2002, presented in Table 4.4, shows that movement of bed load is low
to nonexistent in most years. In high flow years, such as 1983 where 49,000 tons of bed load
was estimated to move, transport of gravel is a significant proportion of the overall sediment flux.

An average annual bed load flux of approximately 3,400 tons per year was estimated using the
Parker bed load transport equation with a range from 0 to 49,100 tons per year. Typically, all bed
load is transported during one or two discrete storm runoff events that last on the order of a few
hours. Consequently, most bed load is transported during years with one or more major floods,
such as 1941, 1943, 1952, 1958, 1967, 1983, 1997, 1998, and 2001. Actual bed load flux may
be higher given that our calculations used mean daily flow rather than flow hydrographs. Due
to the flashy nature of the Arroyo Grande channel, daily peaks are likely to be much higher than
daily means with significantly more sediment transport during peak events.

Because Parker’s model specifically excludes suspended sediment flux from the calculations, we
used a separate, empirical strategy to predict movement of sand and fine material in Arroyo
Grande Creek. Since no suspended sediment data are available for Lower Arroyo Grande Creek,
these calculations were made using suspended sediment data from a nearby watershed that most
closely matched conditions in lower Arroyo Grande Creek (USGS Gage ID #11147070-Santa Rita
Creek near Templeton). We evaluated suspended sediment data from the San Antonio River, the
Naciamento River, the Carmel River, and Santa Rita Creek, and determined that data from Santa
Rita Creek represented the longest period of record with conditions that are the most similar,
geologically and topographically, to the Arroyo Grande Creek watershed.

The data collected at the Santa Rita gage consists of daily suspended sediment concentration
measurements. These data were plotted against mean daily flow values to develop a statistical
relationship that could be used to estimate suspended sediment flux for the Arroyo Grande
Creek flood control channel using drainage area adjusted values from the Arroyo Grande gage.
A regression was fitted to the results producing a linear relationship with an r-squared of 0.89
(Figure 4.7). This regression was then applied to the adjusted streamflow record for the Arroyo

16 R-squared is a statistical measure of the ability of the relationship to explain trends in the data. An r-square of 1 means that 100% of the data can be explained by
the statistical relationship. An r-square of 0.5 means that 50% of the data can be explained by the statistical relationship.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Estimated Annual Modeled Bedload Flux Estimated Annual Modeled Bedload Flux
. for Arroyo Grande Creek . for Arroyo Grande Creek
Water Year Suspended Sediment Flood Control Channel Water Year Suspended Sediment Flood Control Channel
Flux for Arroyo Grande using Parker’s Equation Flux for Arroyo Grande using Parker’s Equation
Creek (tons/year) (tons/year) Creek (tons/year) (tonsiyear)

1940 2,630 246 1974 8,921 1,019

1941 173,317 22,511 1975 158 0

1942 9,753 1,065 1976 85 0

1943 152,430 20,243 1977 64 0

1944 10,551 1,229 1978 19,949 2,430

1945 5,789 646 1979 739 66

1946 544 34 1980 40,826 5,189

1947 146 0 1981 638 56

1948 40 0 1982 8,554 1,043

1949 107 0 1983 370,416 49,111

1950 1,407 143 1984 6,009 689

1951 181 0 1985 78 0

1952 141,362 19,044 1986 6,483 778

1953 2,286 198 1987* 66 0

1954 979 60 1988* 59 0

1955 232 0 1989* 103 0

1956 37,727 4,865 1990* 63 0

1957 123 0 1991* 4,006 331

1958 202,390 27,055 1992* 4,236 350

1959 448 6 1993* 8,411 694

1960 498 35 1994* 81 0

1961 71 0 1995* 47,252 4,201

1962 38,128 4,886 1996* 7,466 567

1963 456 5 1997* 176,478 15,728

1964 70 0 1998* 220,700 19,555

1965 945 75 1999* 1,207 0

1966 485 11 2000* 2,942 198

1967 134,823 18,302 2001* No Data No Data

1968 179 0 2002* 211 0

1969 42,205 5,375 * Flow data from San Luis Obispo County Arroyo Grande Gage. All other data

1970 752 46 from USGS gages.

1971 228 5 Average 30,696 3,689

1972 214 1 Minimum 40 0

1973 5,431 609 Maximum 370,416 49,111

T Estimated using the drainage area ratio from drainage area at flood control reach and drainage area at gage # 11141500.

500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
FX 831.427.0472

PH 831.427.0288

TABLE 4.4: Long-term record of annual bed load and suspended load for Arroyo Grande
Creek at the flood control reach. Bed load was estimated using the bed load flux
relationship presented in Figure 4.6 and mean daily flow data recorded at the Arroyo
Grande gage. (USGS Gage Id 11141500). Suspended load was estimated from the

suspended load - discharge relationship developed for data collected by the USGS on

Santa Rita Creek (Gage ID 11147070), as shown in Figure 4.7, and applied to mean daily
flow data for the Arroyo Grande gage.
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Grande gage. Computed average annual flux of suspended sediment through the flood control
reach was estimated to be approximately 31,000 tons per year with a low of 40 tons in 1948 to a
high of 370,000 tons in 1983 (Table 4.4). Similar to bed load transport, much of the suspended
sediment flux for any given year typically occurs during one or two peak discharge events.

Years where suspended sediment flux is high mirror the years when bed load flux is high. The
highest year on record is 1983 with suspended sediment flux estimated at 370,000 tons.
Combined with bed load flux, the total sediment flux for 1983 is estimated to be 420,000 tons
of sediment. This compares to the estimated average annual sediment flux for the period of
record of 34,400 tons per year. Similarly to bed load flux, suspended sediment flux is likely to
be underestimated since mean daily discharge values were used, thereby underestimating higher
rates of suspended sediment discharge during peak events.

Storage Estimate (S)

The previous sections summarized the methods and results used to estimate a sediment budget
for Arroyo Grande Creek with the intent of understanding delivery of sediment to the flood
control reach, flux through the flood control reach, and sediment storage within the flood
control reach. Input (I), or sediment delivery, was calculated based on land use characteristics,
measured field data, and published estimates of erosion rates. Output (O), or flux, was estimated
using both modeling and empirical approaches to estimate bed load and suspended sediment load.
Both input and output estimates have a degree of error that is difficult to measure and built-

in assumptions that influence the error. In addition, the input estimate is confounded by the
fact that the material delivered to channels in each of the identified subwatersheds must travel
downstream to the flood control reach, a process that is influenced by localized conditions that
can result in deposition of sediment in long-term storage sites, such as floodplain or terraces, or
be removed from the system by human activities, such as dredging.

Ideally, storage (S) would be the sum of the input term (positive value) and the output term
(negative value), producing an estimate of the amount of sediment being deposited in channels
and floodplains in the watershed. Our estimates suggest that average annual sediment delivery
(I) is approximately 105,000 tons year. Average annual sediment flux through the flood control
reach was estimated at 34,400 tons per year, producing storage of approximately 70,000 tons
per year. Given the incised condition in many of the channels within the study area, much of the
sediment storage is likely to occur in either in-channel bars or through aggradation of the bed of
the channel.

Though the flood control reach is aggrading, 70,000 tons of sediment is far too much to be
accounted for by aggradation. Sediment management, to control aggradation of the flood

17 A ton of sediment can roughly be equated to a cubic yard of sediment depending upon the grain size of the material. For this analysis, we assumed that they were
approximately equivalent.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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control reach, as described in Alternative 2 of this study (Chapter 3), recommends removal of
approximately 24,000 tons'” of sediment. When compared to the estimate of storage, 24,000
tons of sediment removed from the channel would only represent 1/3 of the average quantity

of sediment being aggraded. A San Luis Obispo County plan to remove sediment from the flood
control reach in 2002 proposed removal of only 9,600 tons of material. The apparent discrepancy
between modeled estimates and actual rates of sedimentation within the flood control channel
can be attributed to the following sources of error:

e Bed load and suspended load data are likely to be underestimated since they were
developed from mean daily discharge data and don’t represent peak event data. Peak
events in Arroyo Grande typically only last 6-12 hours and move a considerable quantity
of sediment. Assuming that the peak event carries a significant quantity of sediment,
sediment flux through the flood control reach could be as high as approximately 51,000
tons per year, as apposed to the 34,400 tons per year estimated using mean daily
discharge data.

e Sediment delivery due to bank erosion and channel incision may be significantly
overestimated. Our assumption for channel incision was based on existing channel
elevations as compared to conditions present in the late 1890's. What was not
considered was the possibility that a significant portion of the observed incision was
due to physical modifications to the historic channel, such as active dredging to increase
channel capacity, with excess material being used to build levees adjacent to farm fields.
Dredging and channelization activities could account for over half of the estimated
sediment contribution that was calculated. If half of the incision is due to dredging, the
adjusted annual average sediment load would be on the order of 68,000 tons per year,
rather than 105,000 tons per year.

Adjusting for the potential sources of error in the both the delivered sediment and flux estimates
suggests that sedimentation in the Arroyo Grande channel may be on the order of 5,000 to
15,000 tons of sediment per year, on average. Given the hydraulics of the flood control channel,
there may be some self-regulation of aggradation whereby years with moderate discharge
produce sediment deposition due to the lack of energy required to scour material and affect
vegetation in the channel. During high flow years, when bed sediment and vegetation are
scoured due to the velocity and duration of the flow, more sediment may be removed then is
delivered. High rates of sediment accumulation would likely occur in the flood control reach
following a major disturbance in the watershed, such as a fire, especially in the Los Berros and Tar
Springs watersheds.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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4.3. CompPARISONS TO ExisTING / REGIONAL SEDIMENT TRANSPORT ESTIMATES

To gain an understanding of the potential for error when developing a sediment budget,
especially in the sediment delivery component, comparisons to past studies or regional estimates
are an important tool. Several such estimates are available for Arroyo Grande Creek and are
summarized in Table 4.5. These studies suggest that past estimates of sediment delivery and
flux on Arroyo Grande Creek differ considerably depending on the methods used to make the
estimate and the purpose of the study. The Willis (2002) and Inman (1998) estimates were
developed to better understand sand flux to the beaches and littoral cells, and the effect dams
are having on sand transport and coastal cliff erosion. The work done by Willis was more
detailed, whereas Inman applied regional regression equations in an attempt to develop a rough
estimate of sediment flux.

Estimates of sediment yield for watersheds along coastal California have also been made for
studies of reservoir sedimentation rates, Total Maximum Daily Loads (TMDL), and scientific
research projects. The rates cited in these published studies (other than those previously cited on
Table 4.5) range from 1.06 tons per acre per year on the South Fork of Caspar Creek, a forested
watershed in Mendocino County, to as high as 67.3 tons per acre per year on Pickens Creek, a
small watershed in the steep Transverse Ranges of Los Angeles County (Table 4.6). This range

of yields compares to the 1.9 tons per acre per year estimated for the Arroyo Grande Creek
watershed (Table 4.3).

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Table 4.5: Past estimates of sediment delivery and flux for Arroyo Grande Creek.

Drainage Estimate \T(?(:la;ll Relative
Location Area Description from Yield Source
(mi?) Source (tons/ (tons/ac/yr)
year)
Arroyo
Grande Creek 13.5 194310 380.tons/ 5,130 0.59 Unavailable
. 1972 mi/yr
tributary
1800 Lopez Dam
Lopez Creek 21.6 1941-1972 | tons/mi?/ | 38,880 2.81 pStud
yr Y
Pre-dam:;
Arroyo 153 sand and 85,500 184 Willis,
Grande Creek gravel m3/yr 2002
portion
Post-dam;
Arroyo sand and 28,537 Willis,
Grande Creek 86 gravel m3/yr 60,333 1.10 2002
portion
Sediment
Arroyo flux to Inman et.
Grande Creek 153 mouth; 300,000 tons/yr 3.06 al., 1998
1940-1995
Estimated
sediment 105,000 tons/yr 1.91
delivery
Lower Arroyo 36 Current
Grande Creek Estimated Study
sediment 35,000 - 50,000
flux (1940- tons/yr 0.64-0.91
2002)

108
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Sediment Watershed Sediment Period of
River/Stream Yield (tons/ | Yield (tons/ County Source
5 Area (mi?) Record
mi2) aclyr)
Redwood Creek! 4750 278 7.42 1954-1997 | Humboldt | USEPA and Knott, J.M. (1981)
Redwood Creek' 5485 278 8.57 1954-1997 | Humboldt | Madej and others (unpublished)
Garcia River 1400 114 2.19 1952-1997 | Mendocino | PWA (1997)
south CFfer:kSaSpar 680 1.83 1.06 | 1962-1998 | Mendocino | PWA (1997)
North ggjkgaspaf 1111 1.64 173 | 1962-1998 | Mendocino | PWA (1997)
Navarro River 1200 303 1.87 1980-1988 | Mendocino | Trihey and Associates (1997)
Arroyo Grande Creek | 380 135 059 | 19431972 SSQISL:('JS Knott, 1M. (1976)
Lopez Creek 1800 216 281 | 19431972 | SIS yon 1M (1976)
Obispo
Santa Rita Creek 1100 18.2 172 19431972 | S3NEUS oo, . (1976)
Obispo
Uvas Creek 1337 21 2.09 1967-1969 | Santa Clara | Knott, J.M. (1973)
Coyote Creek 813 109 1.27 1967-1969 | Santa Clara | Knott, J.M. (1973)
Arroyo Valle 1000 147 1.56 1967 Contra Costa | Knott, J.M. (1973)
Colma Creek 6768 10.8 10.6 1966-1970 | San Mateo | Knott, J.M. (1973)
Little Santa Anita | 55, 24 348 | 13881 o5 Angeles | Tatum (1965)
Canyon 52
Pickens Canyon 43069 1.7 67.3 193;’143’ Los Angeles | Tatum (1965)

1. Researchers studying the same system reported different sediment yields. This outlines the uncertainty associated with estimating erosion rates and the potential range of
assumptions made to arrive at a basin-averaged sediment yield.

2. Paired watershed study compared logged versus unlogged land.

SWANSON HYDROLOGY + GEOMORPHOLOGY
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
FX 831.427.0472

PH 831.427.0288

TABLE 4.6: Published annual sediment yields for the coast ranges of California. Table
adapted from Swanson and Dvorsky 2001.
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4.4. SepiMeENT TRANSPORT ALoNG FLoop CoNnTRoL REACH

4.4.1. Stream Energy and Bed Material Profiles

The analysis of sediment flux through the flood control reach, described in the previous section,
focused solely on one location, namely cross-section 13650 (Figures 4.6 and 4.7), to provide an
estimate of sediment transport through, and storage within, the flood control reach downstream
of the Los Berros confluence. Though it is valuable to understand sediment flux past a single
location, it is also important to understand longitudinal changes in parameters that affect flood
control such as bed conditions, velocity, roughness, likelihood of aggradation, and presence of
obstructions that may result in backwatering and a reduction in overall flood capacity.

To understand these parameters within the context of the hydrologic and hydraulic modeling,

we conducted a field survey to evaluate existing geomorphic conditions within the flood control
channel. The first step consisted of developing a geomorphic map showing the low flow channel,
and terrace deposits (Figure 4.5). Terrace deposits were considered aggradational surfaces that
were stable and supported riparian vegetation. Bar deposits were considered to be ephemeral
features inset within the low flow channel that are actively scoured and re-formed during high
flow events.

The results of this analysis suggested to us that terrace deposits were widespread throughout
the Los Berros and Arroyo Grande flood control reach, occurring at similar elevations above the
channel. The presence of terrace deposits at consistent elevations above the low flow channel
along the flood control reach suggests two things, 1) The terrace deposits are being formed
during several discrete events rather than slowly being built up over time, and 2) The deposits
are likely due to backwatering or slowing of flow associated with obstructions such as a bridge,
channel confluences, or other obstructions such as beaver dams. Terrace deposits in Los Berros
were especially pronounced as being related to backwatering from the mainstem Arroyo Grande.
The Los Berros channel enters at an approximate 90 degree angle to Arroyo Grande Creek,
resulting in a more pronounced backwater effect. The effect of the backwatering on Los Berros
Creek is lessened in the upstream direction as evidenced by lower terracing.

To understand spatially how deposition is occurring within the Arroyo Grande channel, bed
surface particle size data was collected along the Arroyo Grande and Los Berros flood control
channels. The approach to assessing bed material size included bed surface sampling (Wolman,
1954) on representative bar deposits along the length of both channels. A total of 14 grain

size samples were taken, 4 on Los Berros Creek and 10 on Arroyo Grande Creek (Table 4.7).
Assessing the grain size data longitudinally in relation to the location of the bridges provides
some insight into how existing infrastructure affects the hydraulics and depositional environment
within the channel (Figure 4.8). The results show significant increases in the average grain size

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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FIGURE 4.8: A - Longitudinal profile of grain size (D84 and D50) for the flood control
channel. B - Longitudinal profile of shear and energy gradient for the flood control
channel under existing conditions (5-year discharge). Peaks in shear, energy gradient,
and grain size appear to correspond with bridge constrictions. These constrictions
appear to create a backwater during peak events resulting in deposition in fine
sediment.
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of sediment in the vicinity of the bridges with a reduction in grain size upstream of the bridges.
This occurs both at the Highway 1 Bridge and at the 22" Street/U.P Railroad Bridges. The effect
is more significant at the 22 Street/U.P Railroad Bridges reflecting their influence on channel
hydraulics during high flow events. The phenomena observed is most likely due to the backwater
effect that the bridges have on the flow due to their constricting or obstructing nature during
high flow events. Backwatering results in reduced velocities upstream, causing sediment to
deposit out when the water slows down. As water flows under a bridge, the velocity increases,
causing scour which exposes larger bed and bar material on the downstream side of the bridge,
while carrying away the finer sediments.

The results observed in the grain size data are similar to the longitudinal profile of the energy
grade slope for the 5-year event, which is output from the HEC-RAS model (Fig. 3.1). The energy
grade slope represents the slope of the water surface for the modeled discharge. A reduction in
the energy grade slope indicates the potential for sediment deposition as flow becomes shallower
and velocities decline. The results for the Arroyo Grande channel suggest a significant drop in the
energy grade slope in the vicinity of the bridges (Figure 4.8).

4.4.2. Analysis of Potential Impacts to the Lagoon from Sediment
Management Activities

Due to concerns raised by regulatory agencies about the potential for increased deposition
within the lagoon due to sediment maintenance activities, a more detailed analysis of sediment
transport conditions downstream of the UPRR Bridge was developed. Of particular interest

was the potential that periodic “bar ripping”, which is expected to increase the likelihood that
accumulated sediment in the flood control reach will be mobilized, will result in movement of
these materials into the lagoon and lead to a reduction in useable area for aquatic organisms
that use the lagoon. The lagoon is home to the tidewater goby, an endangered species found in
California’s coastal wetlands, lagoons, and estuaries. Therefore, it was important to determine
the effect of increased mobility of sediments in the Arroyo Grande Creek Channel and the
potential impact that might have on the tidewater goby.

Sediment transport conditions from the UPRR Bridge to the Pacific Ocean were analyzed for
existing conditions and for Alternative 3c. At this point in time, Alternative 3c is the preferred
alternative and includes a plan to construct secondary/overflow channels that would improve
flood capacity and reduce the need for long-term, invasive sediment removal activities by
“ripping” the secondary channels to encourage sediment mobility and transport. Sediment
mobility, for any particular runoff event, is primarily a function of grain size and shear stress in the
channel. Longitudinal changes in shear stress and grain size were used to assess changes in bed
mobility due to implementation of Alternative 3c using the following data:

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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¢ The sediment size distributions in Arroyo Grande Creek downstream of the UPRR Bridge
were developed using the bed material samples collected along the flood control reach,
as discussed in the previous section (Figure 4.5). Since only 4 samples were collected
downstream of the UPRR Bridge, a linear relationships between was developed across
these samples to generate continuous estimates of bed material conditions. This
approach assumes continuity in bed conditions along the bed of the channel.

e Shear stress, a measure of per unit energy available to do work, was developed from the
HEC-RAS model for flows ranging from 50 cfs to 8600 cfs.

The Shields Method (Simon and Senturk, 1992) was applied to determine a critical shear stress
required to move the D, D, and D, using two dimensionless parameters to relate shear stress
and grain size. The dimensionless Boundary Reynolds Number can be calculated from the
hydraulic radius and water surface slope that are provided as output in HEC-RAS model. The
Boundary Reynolds Number is then related to a dimensionless shear stress using the Shields
Curve. The dimensionless shear stress can then be used to calculate the critical shear stress
required to move a particular grain size. Critical shear stresses were calculated for the D, D,
and D, at selected cross sections within the reach. The shear stresses determined in the HEC-
RAS analysis were then compared to the calculated critical shear stresses to determine what
proportion of the bed material is being mobilized.

The sediment mobility results along Arroyo Grande Creek from the UPRR Bridge to the Pacific
Ocean are similar to the longitudinal profile of shear stress. For existing conditions and
Alternative 3c the bed exhibits the same general pattern with peaks representing high mobility
areas and valleys representing low mobility areas (Figure 4.9 and Figure 4.10). High mobility
locations are present at the upper and lower end of the lagoon, River Stations 904 and 150
respectively, and a low mobility location is located in the middle of the lagoon (River Station 503).
The low mobility location (River Station 503) will likely control the flushing of sediments through
the lagoon reach.

The existing capacity of the channel is 2,500 cfs and the upper limit of sediment transport will
occur at, or slightly above this discharge (Figure 4.10). The capacity of the proposed Alternative
3c channel is 11,500 cfs, which greatly increases the potential for sediment transport under
higher discharges (Figure 4.11). A comparison between existing conditions and Alternative 3c of
the amount of sediment flushing in the lagoon shows that:

1. At discharges below 2,800 cfs there is less sediment flushing occurring under Alternative
3¢, as compared to existing conditions, due to lower water surface (i.e. — less shear) at
equivalent flows,

2. At discharges above 4,000 cfs there is significantly more flushing of the lagoon under
Alternative 3c than under existing conditions.

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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FIGURE 4.9: Longitudinal profile of shear and bed mobility under existing and proposed
(Alternative 3C) conditions from the Union Pacific Bridge to the mouth of Arroyo Grande Creek.
Channel shear was generated from the HEC-RAS model. Bed mobility was developed using
shear and the Shields equation (Simons and Senturk, 1992) to estimate the percent of bed
material that would be in motion based on bed substrate samples. Results are shown for two
flow conditions, 800 cfs (A) and 8600 cfs (B).
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BANK EROSION SITES

@  HIGH PRIORITY

@©  MEDIUM PRIORITY

@ LowPRIORITY

D Feature Length (ft) Feature Height (ft) Bank Feature Area (ft?) Priority

" 198 40 left 7920 High

3 1308 6 both 7848 High

12 378 20 right 7560 High

6 308 22 left 6776 High

7 207 25 left 5175 High

9 361 12 right 4332 Medium

8 266 15 right 3990 Medium

15 323 10 right 3230 Medium

4 227 14 left 3178 Medium

10 372 8 right 2976 Medium

5 191 15 right 2865 Low

14 90 30 right 2700 Low

2 401 5 right 2005 Low

1 399 5 left 1995 Low

13 198 10 right 1980 Low

FIGURE 4.11: Map and description of bank erosion sites that were selected for treatment
SWANSON HYDROLOGY + GEOMORPHOLOGY to reduce sediment delivery to Arroyo Grande Creek. A total of fifteen sites were selected
500 Seabright Ave, Suite 202 Santa Cruz, CA 95062 and priorit_ized based on the size of t_he fea_ture. Sites were identifiec_i by the Cglifornia
PH 8314270288 X 831.427.0472 Conserv_atlon Corps during an a.quatlclhabltat assessment. Fu_rth_er site evaluation would
be required to develop a potential options and cost for remediation.
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The results of the sediment transport analysis suggest that under existing conditions sediments
are mobilized at discharges greater than 200 cfs and under Alternative 3¢ sediments are
mobilized at discharges greater than 400 cfs (Figure 4.11). However, due to the limited capacity
of the existing channel, Alternative 3c is likely to be more efficient at flushing the lagoon at flows
greater than 2,800 cfs.

4.5. SepiMENT SOURCE REDUCTION PROGRAM: PRIORITIES AND IMPLEMENTATION

45.1. SITE SPECIFIC SEDIMENT REDUCTION PROGRAM

The sediment source analysis is a continuation of work that was conducted as part of the Arroyo
Grande Creek Watershed Assessment. As part of that work, a combination of aerial photos

and field based surveys were used to identify potential discrete point sources of erosion such

as landslides, roads, and bank erosion. Potential erosion sources identified through that study
were scattered throughout the watershed. These sites were prioritized based on the amount of
information available about the source, the potential severity of the source, site accessibility, and
the proximity of the source to streams or waterways that would deliver sediment directly to a
stream channel.

For this phase of the sediment source analysis, the goal was to provide direction on specific
sources of sediment, or treatment options, which would provide the most benefit. Benefit
was defined as an erosion reduction measure or treatment option that would either, 1) Reduce
sediment delivery to the flood control reach and thereby reduce the need for future sediment
removal and maintenance activities, and 2) Reduce fine sediment delivery to the channel to
improve aquatic habitat conditions.

Given the cost of treating discrete sediment sources and the shear number of sources that require
treatment to reduce erosion and sediment delivery to natural background rates, any successful
sediment reduction program requires a focus on key sources with a clear method of prioritization.
We approached the development of a source reduction program by first assessing the sediment
budget estimates to define what the key areas of source reduction are.

Bank Erosion and Incision on Mainstem Arroyo Grande Creek

Despite the difficulties of accurately measuring a sediment budget, the results still clearly point
to the need for a reduction in the sediment loading from the mainstem Arroyo Grande Creek
channel. The sediment budget, even if used as a relative measure of the quantity of sediment
from different sources, suggests that a major component of sediment supply in the lower

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Watershed is due to bank erosion on the mainstem Arroyo Grande Creek. As part of the Arroyo
Grande Creek Watershed Management Plan (CCSE, 2005), the California Conservation Corps
mapped known bank erosion sites along the entire mainstem Arroyo Grande Creek channel.
From this database, which provided estimates of the length and height of the erosion source, we
selected the top 10 sediment producers and prioritized them accordingly (Figure 4.11).

Bank erosion sites can be repaired in a variety of ways depending on funding available, the extent
of existing buffers between the bank erosion site and adjacent land uses, and site accessibility.

In an ideal situation, the scope of a bank repair project on the mainstem Arroyo Grande would
include floodplain development, a reduction in the overall bank angle, riparian restoration, and
implementation of instream habitat enhancement measures that provide toe protection for the
bank as well. In most cases, channels are so constricted by adjacent land uses that stabilizing

the slope through toe protection and revegetation of the slope is the only fix possible. Each site
needs to be assessed individually to evaluate landowner cooperation, identify opportunities to
achieve multiple objectives, and assess costs.

The project priorities listed in Figure 4.11 are meant to be a gage of the importance of each
project in terms of source reduction potential and were designed with a timeline in mind. If

a timetable is applied to the list of projects, high priority projects should be completed in a 1-

3 year timeframe, projects assigned a medium priority should be completed within a 3-6 year
timeframe, and projects assigned a low priority should be completed within 10 years. We
recommend approaching the list of projects in phases. Phase | would consist of a more detailed
evaluation of the high priority projects. The Coastal San Luis Resource Conservation District,
Natural Resource Conservation Service, Central Coast Salmon Enhancement and San Luis Obispo
County Land Conservancy are potential resources for identifying opportunities at each of the
sites, recommending potential funding sources, and developing cost estimates for each project. If
the opportunity exists, projects should be bundled for funding, permitting, and implementation
purposes to reduce overall costs.

The level of permitting required at each site will depend on project scoping and access issues. If
any work or activity is required below ordinary high water, the U.S. Army Corps of Engineers,
including consultation with the U.S. Fish and Wildlife Service and National Marine Fisheries
Service, will be required, along with input from the Regional Water Quality Control Board. If
work is confined to areas above ordinary high water, the California Department of Fish and Game
and other local jurisdictions should be contacted.

Transport of Suspended Sediment and Bed Load to the Mainstem

Erosion of sediment from the hillslope to the channel can often not be attributed to discrete
point sources but instead is distributed across the landscape as erosion due to rilling, sheetwash,
rainsplash, dry raveling, and a number of other erosion processes. Distributed sources of erosion
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can be treated through better land management practices or revegetation programs, but those
often require long-term efforts to educate land managers and make necessary changes to policy.
In the short-term, improvements or modifications could be made to conditions within stream
channels to maximize sediment deposition prior to transport and delivery to more sensitive areas.

Potential options to reduce downstream sediment transport will vary depending upon the
location of the treatment. The traditional approach would be to construct a sediment basin
directly in the channel to capture sediment. A sediment basin consists of an enlarged portion

of the channel with a constriction at the downstream end to reduce velocities within the basin
and allow for deposition of material. Most sediment basins that are constructed directly in the
channel are very efficient at capturing material, including bed load moving through the system.
Their efficiency at capturing suspended load depends on their overall length, depth and volume
relative to the flow rate entering the basin. Since sediment basins capture transported sediment,
they must be maintained periodically by removing accumulated sediment in order to maximize
their effectiveness. Sediment basins built in the channel are very intrusive and, consequently,
have been discouraged in areas where sensitive biological habitats have been identified. By
nature, they create barriers to free movement of aquatic species and should not be used in higher
order channels (larger channels, lower in the watershed) where fish passage is a concern. They
have the potential to provide a dual role for flood attenuation if designed correctly and should
be considered in lower order tributary streams where excessive fine sediment loads are impacting
conditions farther downstream, on higher order trunk streams.

Floodplain restoration offers an alternative to a traditional sediment basin that is more
environmentally and aquatic habitat friendly. The first step is to identify locations in a watershed
to restore floodplain areas that historically acted as sites for natural sediment retention.
Floodplain restoration consists of modifying pieces of land that are adjacent to stream channels
that historically may have been flood prone but are now protected from flooding due to past
modification to the land or stream channel, or are protected by levees. Once a piece of land

is restored as a floodplain and flood flows are allowed to access the site, natural sediment
deposition will occur, reducing sediment delivery downstream. The efficiency with which a
restored floodplain area retains sediment will depend upon the size of the restoration area, the
relative elevation differences between the channel and the floodplain surface, and the amount of
roughness present on the restored site. Floodplain restoration sites that are developed with the
goal of retaining sediment typically require less maintenance over the long-term than traditional
sediment basins, though they are typically not as efficient at removing supplied sediment.
Restored floodplains typically are designed to remove suspended sediment while maintaining bed
load continuity through the site.

Floodplain restoration also provides additional benefits beyond sediment retention. Sites
restored for sediment retention can also provide a measure of flood attenuation. They can
also significantly improve habitat conditions through riparian corridor restoration, increased
roughness, and introduction of large woody material, and can be designed to restore habitat
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for amphibian species such as the California red-legged frog by constructing pocket wetlands

on the floodplain surface. Floodplain restoration returns the land to its natural function and,

with it, all the other benefits that a restored natural function provides. These types of projects
can, therefore, be considered multi-objective projects with multiple benefits. They could also
potentially be included as mitigation to offset impacts created by more intrusive flood or sediment
reduction strategies elsewhere in the watershed.

In Table 4.8 we provide information on five potential sediment retention sites located on
tributaries to the mainstem of Arroyo Grande Creek. These sites include a mix of floodplain
restoration and traditional sediment basin sites with a description, size of the project area,
estimated sediment load reduction, preliminary cost estimate, and priority ranking. Estimates

of potential load reductions were based on the presumed sediment capture efficiency of the
project and the sediment budget estimates for each subwatershed. The projects on Los Berros,
Tar Springs, and Corbitt/Carpenter Creeks have been developed as floodplain restoration projects
since aquatic habitat and fish passage may be of concern on these creeks (See Appendix B for a
map of the sites). The other projects could be developed as either floodplain restoration projects
or traditional sediment basins though the costs were developed assuming the latter.

Project implementation should proceed independently for each project, each of which should
consist of two phases. Once the site is identified as a potential option, in terms of landowner
cooperation or acquisition, the first phase can be started. The first phase should include project
scoping, a brief analysis of alternatives, preliminary cost estimates based on the proposed
alternatives, and efforts at land acquisition or easements. The first phase should also involve the
regulatory agencies to assess their interest in seeing the project move forward and to solicit their
involvement in the design. The regulatory agencies that should be contacted, depending on

the particular site location, include the California Department of Fish and Game, Regional Water
Quality Control Board, U.S. Army Corps of Engineers, San Luis Obispo County, U.S. Fish and
Wildlife Service, National Marine Fisheries Service, and appropriate local agencies such as the City
of Arroyo Grande. It is important to receive input from these agencies before proceeding. Their
input will often dictate the project scope and how the project will be implemented, maintained
and monitored. Phase | should also include efforts to acquire funding for Phase Il which consists
of administering, designing, and implementing the project.

Miscellaneous Point Source Erosion Sites and Priorities

A total of 11 additional erosion sites were selected throughout the watershed to include in a
sediment source reduction program. These sites were considered miscellaneous because they
occur outside of the high priority areas of bank erosion on the mainstem and sediment retention/
floodplain restoration sites on the tributaries. The selected sites represent the most severe erosion
sources from those listed in the Arroyo Grande Creek Watershed Assessment. A majority of the
selected projects fall within the Los Berros, Tar Springs, or Corbitt/Carpenter subwatersheds.
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Existing Sediment |  Efficiency of Estimated . .
Area Load of Project to Post Project Acquisition Project Maintenance Total
ite tream ubwatershe ite Description roject Description . mplementation | Cost over stimate riority
Site # S Sub hed Site Descripti Project Descripti Impl i C 10 | Estimated | Priori
(acres) Subwatershed Reduce Sediment Load Cost Cost ears Cost
(tonsfyr) Sediment Load | for Subwatershed y
Property located at downstream end Project would consist of a passive sediment detention basin whereby
of tf]e LB(/)s Berros Canvon. Ubstream the existing levee and property would be modified to a restored flood-
of the Vallev Road Bri%:l e' Ero ort plain condition. Moderate to high flows would be allowed to flood the
i« currentl {Jsed for hag Iroduf:)tiorz property and deposit sediment. Riparian vegetation would be restored to
18 Los Berros Los Berros and is foriale A low Ivaee currentl 11.1 increase roughness and sediment deposition. The site would also have a 22,744 15% 19,332 $280,000 $600,000 $160,000 | $1,040,000 | High
ood attenuation benefit though focus would be on habitat improvement
separates the. roperty from Los Ber>rlos flood lon benefit though f /d be on habitat imp
Crgek Floodir? r?a {alread occur and floodplain restoration. The project would mainly reduce fine sediment
underlhi hﬂovx?conéitions y loads though some bedload would be retained on upstream portions of
9 ' the property where flood flows enter the site.
Project would consist of a passive sediment detention basin whereby the
Property located at lower end of Tar property would be lowered to create a restored floodplain to capture
S riF;I syon 3 Dronerty that appears primarily sand and fine sediment though some bedload would likely be
tci) begcurrentlp fapllovz TarSeri)n Sis deposited. Removed material could be used to construct flood reduction
9 Tar Springs Tar Springs heavil inciseé{ at thisllocatic?n a%the 6.9 projects discussed in Chapter 3. Riparian vegetation would be restored to 17,091 15% 14,527 $170,000 $400,000 $120,000 $690,000 High
o eryt sits anproximately 8-10 feet increase roughness. The site would also provide flood attenuation benefits
Sbop\)/e til]e bedp(?f the chan);el for downstream areas on Arroyo Grande though the focus would be
' sediment retention. Periodic maintenance would be required to maintain
sediment retention effectiveness.
The project would consist of a passive sediment detention basin whereby
The site is located near the confluence the existing levee and property would be modified to a restored flood-
Corbitt/ Corbitt/ of Corbitt and Carpenter Creeks. The plain conditions. The may already flood under high flow conditions. This
14 Carpenter Carpenter site appears to currently be used as 11.7 project would increase the frequency of flooding and restore riparian 2,914 30% 2,040 $292,500 $400,000 $120,000 $812,500 | Medium
P P a seasonal grazing area for horses vegetation to the site. The site is fairly large given the size of the water-
though we were unable to verify. shed. There may be potential to reduce the extent of the project, thereby
maintaining the existing land use over a portion of the property.
Property located at lower end of
Canyon de los Alisos in heavily incised Project would potentially consist of an in-channel sediment basin that
section of channel. Existing use of would be actively maintained to maximize sediment retention potential.
Canvonde | Canvon de los property is agriculture which may limit If actively maintained on a 2-4 year time frame, this site would allow for
10 los i\lisos i\lisos potential acquisition. Only a por- 1.5 dual use as a sediment retention and flow attenuation basin. As a sedi- 1,770 60% 708 $38,500 $120,000 $40,000 $198,500 Low
tion of the existing parcel would be ment retention basin, the site would capture some suspended sediment
used for project - division of existing and most of the bedload. Given a willing landowner, there is potential for
parcel may be an option given willing the project to be expanded beyond 1.5 acres.
landowner.
iTsh;cS;IIIJeds dl(\jvciat]r:egu?nN?)rttr%ZLrJ;aTrr};gE?;r- The project would consist of constructing an in-line sediment basin to
ios desianation. The site consists of capture discharge and sediment from the tributary. The subwatershed is
3 ricultgral Iana that is sandwiched used intensively as agricultural land and the channel is incised with little
Northern %9 . , to no buffer. The site would need to be lowered to act as a sediment
5 Unnamed . . in between the hillslope, the highway, 4 . . . : . 617 70% 185 $99,250 $300,000 $60,000 $459,250 Low
Tributaries and the creek channel and is cut off basin. There is potential for the excess material to be used in the flood re-
from the rest of the farming lands duction projects proposed in Chapter 3. The site would capture a portion
Due to its isolation. the progperty ' of the suspended load and all of the bedload. The watershed appears to
owner may be willing to sell it. have a high sand fraction.
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500 Seabright Ave, Suite 202 Santa Cruz, CA 95062

PH 831.427.0288  FX 831.427.0472

TABLE 4.8: Site summary for potential floodplain restoration / sediment retention projects identified as alternatives to reduce sediment contribution to the flood control reach, reduce fine sediment to improve aquatic
habitat, and improve overall riparian and floodplain conditions on the Lower Arroyo Grande. These sites, along with associated costs and acreages, should be considered preliminary pending landowner interest and

further evaluation.
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Those areas were selected for treatment because they were identified as contributing the highest
total and relative amounts of sediment to the mainstem (Figures 4.3 and 4.4).

Table 4.9 provides information on each of the proposed projects including potential treatment
options and priority level (project locations are shown in Appendix B). The priorities are separated
into high, medium, and low, based on their importance and timing of implementation. If a
timetable is applied to the list of projects, high priority projects should be completed in a 1-3 year
timeframe, projects assigned a medium priority should be completed within a 3-6 year timeframe,
and projects assigned a low priority should be completed within 10 years. Costs are not provided
for each of the projects because they require further development and scoping. We have
provided recommendations on how to treat these sources but further site analysis is required in
order to better define potential options based on landowner cooperation and potential funding.

The approach to the projects should be handled in a similar way to the recommendations we
provided for the bank erosion sites on the mainstem Arroyo Grande. Sites should be bundled
and analyzed according to priority. Phase | would consist of assessing the potential scope of
project, the level of landowner cooperation, and cost estimating. The RCD, NRCS, and CCSE
would be valuable resources toward achieving the information necessary to move the projects
forward. They could also provide assistance in identifying funding resources. Phase Il would
consist of administration, design, permitting, and implementation of the projects carried forward
from Phase |. The first phase should also involve the regulatory agencies to assess their interest
in seeing the project move forward and to solicit their involvement in the design. The regulatory
agencies that should be contacted, depending on the particular site location, include the
California Department of Fish and Game, Regional Water Quality Control Board, U.S. Army Corps
of Engineers, San Luis Obispo County, U.S. Fish and Wildlife Service, National Marine Fisheries
Service, and appropriate local agencies such as the City of Arroyo Grande. It is important to
receive input from these agencies before proceeding. Their input will often dictate the project
scope and how the project will be implemented, maintained and monitored.

4.5.2. GENERAL SoURCE RebucTioN RECOMMENDATION

General source reduction recommendations consist of programs or Best Management Practices
(BMP) aimed at reducing long-term, chronic input of fine sediment from existing distributed
sources of erosion and potential future point sources. The agencies or groups responsible for
implementing, managing, or overseeing the recommendations vary from city governments, San
Luis Obispo County, the NRCS, Coastal San Luis RCD, Central Coast Salmon Enhancement, to
individual landowners. They are meant to be general recommendations that should be modified
according to the specific application. Five recommendations are provided below. In addition,
we have assembled a table outlining additional BMP’s to reduce sediment input from rural and
residential dirt roads, developed parcels, and agricultural land (Table 4.10).

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Recommendation 1. Establish and Maintain Channel Monitoring Programs to Measure Sediment Impairment and
the Effectiveness of Sediment Control Measures

Stream channel conditions have a great influence over habitat quality and impairment by fine
sediment. The key habitat factors are: streamflow, sediment, nutrients and riparian corridor
quality and these are interrelated (e.g. riparian vegetation influences bank erosion and stream
temperature). Following implementation of specific erosion control projects, channel monitoring
should be conducted to document changes in fine sediments in the streambed and the
relationship to habitat quality and fish populations. A network of cross-section and bed substrate
condition monitoring stations should be established to document potential benefits from project
implementation. In addition, periodic habitat assessments should be funded with a focus on
assessing pool depth, spawning substrate quality, and presence of cover habitat since these
appear to be the limiting factors affecting steelhead in Arroyo Grande Creek.

Recommendation 2: Public Agency Measures to Reduce Sediment from Private Lands

A common non-point source of fine sediments results from drainage modifications and/or

soil disturbances on private lands. Parcel development often involves removal of stabilizing
vegetation, grading and exposure of soils, increased runoff rates from impervious cover (i.e. roofs,
roads, etc.) and concentration of runoff in efficient drainage collection systems (roof gutters,
curbs, streets and culverts). Storm runoff on private parcels is often discharged into private and/or
public road drainage systems, which, in combination with steep terrain, easily erodible soils, and
high intensity rainfall, often creates significant challenges for road agencies to control drainage
and erosion. Local government agencies can affect management of sediment and runoff on new
private developments by creating ordinances, defining the requirements and expectations. Some
of the common measures used to reduce impacts of private land development on public facilities
and storm water management systems are as follows:

e Require new developments to install water detention devices,

e Require new roads to incorporate water retention into infrastructure (such as a reverse
French drain, grease and oil traps),

e Create best management opportunities for single-family residences, housing
developments and roads, and

e Coordinate with County of San Luis Obispo and other local government agencies to
create permitting changes that incorporate best management practices.

In addition, existing developments can be targeted for sediment reduction and storm water
management through outreach and incentive programs including:
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¢ Develop outreach and incentive programs for residential water detention such as roof
runoff cisterns for irrigation purposes,

e (Coordinate with the County of San Luis Obispo or other local government agencies to
develop a rebate program for roof runoff cisterns, and

¢ Provide education and outreach for better land use practices (including brochures, public
service announcements, workshops, etc.). Make sure to include why better management
practices will benefit landowners.

Recommendation 3. Develop and Analyze Alternatives to Hard Bank Protection Structures

Bank erosion is often difficult and expensive to fix, especially in areas with poor access to the
channel. Often, installing new bank protection structures that are hard (e.g. rip rap, gabions,
walls etc.) may cause more erosion when flow energy deflects to an unprotected bank. In many
cases, structural bank erosion fixes address the eroding bank and do not consider reach hydraulics
or geomorphic stability. Hard structures alone can lead to more erosion.

Recommendation 3 seeks to analyze bank protection structure impacts and investigate whether
non-structural solutions such as securing riparian buffers or restoring stable channel geometry
and using re-vegetation are applicable. The County, NRCS, or local government agencies should
provide public and agency education and assistance for streamside landowners to prevent
accelerated erosion due to placement of hard structures along banks. Proposed projects should
incorporate “bioengineering” into bank protection structures to address wildlife habitat issues.

Recommendation 4. Develop A Road Maintenance BMP Program and Develop Spoils Disposal Sites

Road maintenance on public (and private) roads often involves removing sediment from the

road surfaces and ditches and placing in areas where it is susceptible to erosion and delivery to a
waterway. The objective of the Public Road BMP Program is to ensure that all feasible measures
are taken to reduce erosion and prevent road maintenance sediments from entering waterways.

A common source of fine sediments found along roads are the spoils generated during
emergency repairs or normal maintenance grading. This sediment is often placed on the road
shoulder or in a sidecast area where it is susceptible to erosion and delivery to a waterway. Spoils
often remain barren of stabilizing vegetation cover and persist for many years after placement.

Recommendation 4 is to develop road maintenance Best Management Practices (BMPs), and
emergency and permanent spoil disposal sites for road maintenance work to stabilize, store, or
otherwise contain fine sediments permanently and prevent erosion and delivery to waterways.
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This recommendation seeks to incorporate BMPs into regular maintenance activities with
emergency work and development of spoils disposal sites that service both activities.

To initiate a BMP program, maintenance practices, equipment, and techniques should be
examined and compared to those conducted during a construction project that involves earth
grading under an established construction sediment control program such as a Storm Water
Pollution Prevention Plan (SWPPP). Any resource gaps in terms of personnel, equipment, training,
spoils storage and disposal, and revegetation needs should be addressed in a BMP program
document, the guide for implementation.

A first order BMP would be to move excavated spoils material to safe, long-term disposal sites.
The County, or other responsible agency, should acquire suitable disposal sites such as old quarry
pits. During winter emergencies or as part of the practicality of operations, immediate delivery of
spoils to a permanent disposal site may be difficult to accomplish given the priority of opening
roads. For emergency work, interim safe storage practices should be employed such as installing
runoff detention swales, straw bales and/or mulching, etc. to temporarily stored spoils. Other
possible BMP’s would include spreading, mulching and seeding spoils.

Recommendation 5: Encourage Ranchers to Erect Riparian Fencing for Controlled Cattle Access on Primary Stream
Channels

Cattle can cause extensive damage to streambanks and young riparian vegetation resulting in
chronic delivery of fine sediment directly to stream channel. In addition, cattle spending time in
stream channels during hot summer days can cause water quality problems. Controlled access
through the use of riparian fencing would provide protection for riparian areas and allow for
management of localized erosion while at the same time providing cattle with a refuge from high
summer temperatures, a local source of water, and access to grazing land on either side of the
stream. Off-channel watering troughs can also be developed to provide additional water sources
away from the stream channel. Protection of the riparian corridor is a vital element in reducing
bank erosion and minimizing impacts from high water temperatures on habitat conditions in the
mainstem Arroyo Grande. Riparian fencing should be set back a reasonable distance to allow for
expansion of narrow riparian corridors impacted by past encroachment.
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5. Preliminary Environmental Review of Proposed Alternatives

Environmental review and permitting of projects located within or adjacent to stream channels or
wetlands are often complicated due to overlapping regulatory agency jurisdictions, presence of
threatened or endangered species, and concerns about the potential the project might have on
flooding and water quality. Rivers, streams, and wetlands are typically one of the most impacted
habitats because they are often sources of competing uses (e.g. — water supply, irrigation supply,
waste discharge, etc) and in many cases present a danger through flooding and bank erosion,
requiring communities to modify their channels to attempt to minimize impacts.

Because of these competing uses and the important value that rivers, streams and wetlands
provide to the community, regulatory jurisdictions often overlap. For Arroyo Grande Creek, the
following agencies will often claim jurisdiction when a project is considered:

e (California Department of Fish and Game — state wildlife resource protection

e U.S. Army Corps of Engineers — 404 Clean Water Act

e National Marine Fisheries Service (NOAA Fisheries) — Endangered Species Act

e U.S. Fish and Wildlife Service — Endangered Species Act

e Regional Water Quality Control Board — 401 Certification; NPDES Permits

e San Luis Obispo County or alternative local agency — local grading and building permits

e State Coastal Commission (downstream of the Union Pacific Railroad Bridge) — Coastal
Protection Act

e Private entities such as Union Pacific

In addition to the regulatory requirements, any project built within the State of California, except
for federal projects, is subjected to environmental review under the California Environmental
Quality Act (CEQA)'®. CEQA evaluates potential environmental impacts due to a project, not only
to biological communities but to human communities. An assessment of impacts within each

of the impact categories are meant to be evaluated with baseline conditions considered. So, for
example, in the case of a levee raise, the impacts that need to be evaluated under CEQA would
not be the impact of having a levee, but the impact of raising the levee. This is an important
distinction to make. Determinations are then made based on the results of an impact analysis to
evaluate the suitability of implementing the project. If impacts are expected to occur when the
project is implemented, those impacts could be mitigated to a less than significant level.

'8 Our analysis assumed that CEQA would apply to each Alternative considered. If a federal agency is involved in implementing the project or is acting as the project
proponent, such as the NRCS, NEPA, the National Environmental Protection Act, would apply instead of CEQA. Though the process would be different, the approach to

analyzing environmental impacts and requirements to lessen those impacts through mitigation would be similar.
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To preliminarily assess potential impacts associated with Alternatives 1 through 6, we prepared
an Initial Study Checklist for each of the alternatives (Appendix A). The checklists provide a
first look at what the impacts might be, what level of mitigation might be required to lessen
potential impacts, and whether or not the project could receive the determination of a Negative
Declaration with Mitigation or if a full analysis of impacts would be required through preparation
of an Environmental Impact Report.

For most of the projects considered in the Alternative Analysis, it appears that a Mitigated
Negative Declaration would be the most appropriate approach, though increasing the heights of
the 22" and/or Union Pacific Bridges and construction of flood and sediment detention basins
on the tributaries may require further analysis. The most significant impact associated with most
of the projects is protection of three ESA listed species: steelhead, California red-legged frog,

and tidewater goby. Fortunately, most projects within or adjacent to streams on the Central
Coast have encountered these species so there is a wealth of information about how to provide
mitigation to reduce impacts. The other prime area of concern is protection of water quality.
Again, appropriate construction-related Best Management Practices are well-documented to
provide for water quality protection when activities are within or adjacent to live stream channels.

The remaining issues that would require further analysis under CEQA for many of the alternatives
would be cultural resources, construction related impacts to traffic and noise, for Alternatives
that propose levee construction or sediment removal, and the level of impact on the channel
associated with the alternatives that include a bridge raise.

19A biological report is currently being prepared to evaluate potential impacts and adverse effects on the biology of the Arroyo Grande and Los Berros flood control
channel if Alternative 3¢ were to be implemented. The biological report will also provide recommendations to mitigate for any potential impacts. This document would
support the CEQA or NEPA analysis and will be available for review in January, 2006.
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Appendix A.

CEQA Initial Study Checklist for each Proposed Alternative
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Arroyo Grande Flood Control Project, Alternative 1
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 1

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 1 consists of vegetation maintenance along the Arroyo Grande and Los Berros
flood control channel to improve channel flood capacity by decreasing the channel roughness.
Vegetation maintenance would maintain a 10 foot vegetated buffer around the low flow
channel to maintain riparian habitat and canopy cover. Vegetation within the 10 foot buffer
would be managed by thinning branches lower than 6’ to reduce overall channel roughness
while maintaining adequate canopy cover for stream shading and other environmental
benefits. Vegetation outside of the buffer would be removed. Vegetation management would
be conducted as often as necessary to maintain a roughness of 0.04, and is assumed to be
necessary approximately every 2 to 3 years.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis

envcheck.wpd-12/30/98 -1-

10.

Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley View Rd, both reaches
entirely contained by flood levees. The reach of interest is surrounded by farmland on the
south and a mix of farmland and suburban residential areas on the north.

Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

U.S. Army Corps of Engineers

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission (lower portion)

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact" as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

Biological Resources Cultural Resources Geology /Soils
Hazards & Hazardous Hydrology / Water Quality Land Use / Planning
Materials

Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic

Utilities / Service Systems Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)

On the basis of this initial evaluation:

I find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

I find that although the proposed project could have a significant effect on the environment, there

envcheck.wpd-12/30/98 -2-




will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

1 find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

| find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

1 find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

2)

3)

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact" answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact" answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact™ entries when the determination is made, an EIR is required.
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4) "Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).

5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

7) Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

9) The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION

Issues:
Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact

Incorporation
|. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic
vista?
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b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

c) Substantially degrade the existing visual
character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

II. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

111. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:

a) Conflict with or obstruct implementation of the
applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?
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Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

X

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation

c) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?

e) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
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Potentially
Significant
Impact

regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
to '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

V1. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?

c) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
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Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
the disposal of waste water?

VIl. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

¢) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?

h) Expose people or structures to a significant risk
of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?
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VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?

b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoffin a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?

i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?
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Potentially
Significant
Impact

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation

j) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:

a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

c) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI1. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

c) A substantial permanent increase in ambient
noise levels in the project vicinity above levels
existing without the project?

d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

e) For a project located within an airport land use
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plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise

levels?

f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XIl. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

XIII. PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?
Police protection?

Schools?

Parks?
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Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation
Other public facilities?

XIV.RECREATION --

a) Would the project increase the use of existing
neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?

f) Result in inadequate parking capacity?

g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI.UTILITIES AND SERVICE SYSTEMS B
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Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?

b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are

individually limited, but cumulatively
considerable? (“Cumulatively
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Impact

No
Impact

Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact
Incorporation
considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
probable future projects)?
X

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

I.  AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the removal of riparian vegetation. The modifications
are minimal and would not offer a significant impact to the visual character and quality of the sites. No
additional sources of light or glare would be created due to these projects. Based on these considerations less
than significant aesthetical impacts are anticipated due to the proposed projects.

Il. AGRICULTURAL RESOURCES:
The proposed project will not impact prime or unique farmlands and there will be no conflicts with current
zoning for agricultural uses or Williamson act contracts. No changes in regard to the conversion of farmland
to non-agricultural uses will occur due to the changes in the environment due to the proposed projects.
Considering these factors no agricultural resources impacts are foreseen due to the implementation of the
proposed projects.

IIl. AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The vegetation removal process will not contribute
to particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

\A BIOLOGICAL RESOURCES:
This project proposes to thin riparian vegetation from Arroyo Grande and Los Berros Creek to improve the
passage of flood waters. This project may have an adverse impact on the two listed species, Steelhead
(Oncorhynchus mykiss) and the California red-legged frog (Rana aurora draytonii) but will be less than
significant with mitigation. The proposed work will consist of temporary, project implementation-related
impacts. All work will be done during the low flow season and no work will be done in the wetted channel,
thus minimizing any direct impact on steelhead or juvenile red-legged frogs in the channel. An on-site
biological monitor will be present to temporarily relocate red-legged frogs if they are found during vegetation
thinning activities. The 2004 habitat conservation plan (HCP) (Stetson 2004) found no breeding or
incubating red-legged frog habitat directly in the channel due to lack of slow water areas. It was believed that
all red-legged frogs found in the area were dispersed from other off channel incubation areas. This HCP also
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found no rare or endangered plants within the 100-year flood plain. There will be a less than significant
impact on the riparian habitat since a 10 foot riparian buffer is being maintained with vegetation growing
back quickly in the late-winter/spring months. This will preserve sufficient riparian habitat, provide stream
shading for steelhead in the channel and preserve any potential breeding or foraging habitat for the red-legged
frogs. This project will not directly impact on any federally protected wetlands as defined by Section 404 of
the Clean Water Act since vegetation will only be thinned. This project will not interfere with the movement
of any fish or wildlife species or impede the use of native wildlife nursery sites. This project does not conflict
with any local policies or ordinances protecting biological resources or with any adopted HCP. The
previously mentioned HCP has yet to be adopted and does not include the lower flood control reaches. There
is no impact to biological resources foreseen following completion of the projects.

V. CULTURAL RESOURCES:
No impact is foreseen in this area. There are no historical, archeological or paleontological resources in the
flood channel and the existing bed of the channel is not being disturbed.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.LHAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
No impacts to water quality are foreseen as all work will be done during low flows and no work will be done
in the wetted channel. The proposed project will not affect groundwater recharge, alter the drainage pattern
resulting in erosion, or contribute to increased runoff affecting drainage networks within the area.

IX. LAND USE AND PLANNING:
No impact is anticipated to land use and planning since the proposed project will not physically divide any
established communities, conflict with land use plans, or conflict with conservation plans.

X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly chain saws and wood
chippers, there will be less than significant impacts expected due to temporary increases in ambient noise
levels in the project vicinity. No other impacts in regard to increased noise levels are expected due to the
proposed projects.

XI1.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.

XIIl.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.
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XIV. RECREATION:
This project would have no impact on existing recreational facilities.
XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to carry away cleared
vegetation is expected to be minimal.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by maintaining a 10 foot
buffer around the low flow channel and having on-site biological monitors present during vegetation removal
activities.

envcheck.wpd-12/30/98 -16-




Arroyo Grande Flood Control Project, Alternative 2
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 2

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 2 proposes to remove built up sediment along the flood control channel to
increase the channel flood capacity. Excavation of overflow channels will occur on the levee
side of a 10 foot vegetated buffer. Excavation will occur to a depth of 1.5 ft above the existing
low flow bed on Arroyo Grande Creek and 1 foot above the existing bed on Los Berros
Creek. Connections will be made between the existing low flow channel and the excavated
areas to encourage flood flows to enter and exit the overflow channel, increase overall
capacity, and provide channels that would mimic natural bed scour conditions. Future
maintenance of the overflow channel will be accomplished by “bar ripping”, which breaks up
roots and other debris to encourage sediment transport and flushing of the overflow
channels. The channel will be maintained in this condition through spot removal of
accumulated sediments based on monitoring results at permanent cross section established
along the length of the channel. Monitoring cross-sections will be surveyed annually.
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10.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis
Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley View Rd, both reaches
entirely contained by flood levees. The reach of interest is surrounded by farmland on the
south and a mix of farmland and suburban residential areas on the north.

Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission (where appropriate)

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact" as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

Biological Resources X Cultural Resources Geology /Soils
Hazards & Hazardous x  Hydrology / Water Quality Land Use / Planning
Materials

Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic

Utilities / Service Systems Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)

On the basis of this initial evaluation:

I find that the proposed project COULD NOT have a significant effect on the environment, and a
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NEGATIVE DECLARATION will be prepared.

1 find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

1 find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

1 find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

| find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

2)

3)

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact" answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact"” answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
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4)

5)

6)

7

8)

9)

mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact"” entries when the determination is made, an EIR is required.

"Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).

Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION

Issues:
Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact
Incorporation
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Potentially
Significant
Impact

|. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic
vista?

b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

c) Substantially degrade the existing visual
character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

Il. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

111. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:

a) Conflict with or obstruct implementation of the
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Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation
applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

1V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?

€) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
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Potentially
Significant
Impact

preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
t0 '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

VI. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?

c) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
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Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
the disposal of waste water?

VIl. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

¢) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?

h) Expose people or structures to a significant risk
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of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?

VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?

b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?
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Less Than
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Impact
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Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact
Incorporation

i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?

J) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:

a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

c) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

) A substantial permanent increase in ambient

noise levels in the project vicinity above levels
existing without the project?
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d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise
levels?

f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XI1l. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

XIIl. PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?

Police protection?

envcheck.wpd-12/30/98

Potentially
Significant
Impact

-11-

Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

X

No
Impact

Potentially Less Than
Significant Significant with
Impact Mitigation
Incorporation
Schools?
Parks?

Other public facilities?

XIV.RECREATION --

a) Would the project increase the use of existing
neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

¢) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?

f) Result in inadequate parking capacity?
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Potentially
Significant
Impact

g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS B
Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?

b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
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Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact

Incorporation
important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are
individually limited, but cumulatively
considerable? (“Cumulatively

considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
probable future projects)?

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

I.  AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the removal of sediment. The modifications are
minimal and would not offer a significant impact to the visual character and quality of the sites. No
additional sources of light or glare would be created due to these projects. Based on these considerations less
than significant aesthetical impacts are anticipated due to the proposed projects.

II. AGRICULTURAL RESOURCES:
The proposed project will not impact prime or unique farmlands and there will be no conflicts with current
zoning for agricultural uses or Williamson Act contracts. No changes in regard to the conversion of farmland
to non-agricultural uses will occur due to the changes in the environment due to the proposed projects.
Considering these factors no agricultural resources impacts are foreseen due to the implementation of the
proposed projects.

Ill. AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The sediment removal process will not contribute
to particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

Iv. BIOLOGICAL RESOURCES:
This project proposes to remove sediment from Arroyo Grande and Los Berros Creek to improve flood
capacity and reduce the need for future sediment removal by maintaining secondary channels that would flush
sediment and reduce aggradation. This project may have an adverse impact on three listed species, Steelhead
(Oncorhynchus mykiss), California red-legged frog (Rana aurora draytonii), and tidewater goby
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(Eucyclogobius newberryi) but will be less than significant with mitigation. The proposed work will consist
of temporary, construction-related impacts. All work will be done during the low flow season and no work
will be done in the wetted channel, thus minimizing any direct impact on steelhead or juvenile red-legged
frogs in the channel. An on-site biological monitor will be present to temporarily relocate red-legged frogs if
they are found during sediment removal activities. The 2004 habitat conservation plan (HCP) (Stetson 2004)
found no breeding or incubating red-legged frog habitat directly in the channel due to lack of slow water
areas. It was believed that all red-legged frogs found in the area were dispersed from other off channel
incubation areas. This HCP also found no rare or endangered plants within the 100-year flood plain. There
will be a less than significant impact on the riparian habitat with the mitigation of a 10 foot riparian buffer.
This will preserve sufficient riparian habitat, provide necessary cover for steelhead in the channel and
preserve any potential breeding or foraging habitat for the red-legged frogs. This project will not directly
impact on any federally protected wetlands as defined by Section 404 of the Clean Water Act since vegetation
will only be thinned. This project will not interfere with the movement of any fish or wildlife species or
impede the use of native wildlife nursery sites. This project does not conflict with any local policies or
ordinances protecting biological resources or with any adopted HCP. The previously mentioned HCP has yet
to be adopted and does not include the lower flood control reaches. There is no impact to biological resources
foreseen following completion of the projects.

V. CULTURAL RESOURCES:
The project occurs within an existing flood control channel constructed in the 1961. The current sediment
removal proposal will adequately protect archaeological resources because maintenance sediment removal
activities will not approach the bottom of the constructed channels original depth. In the event that
archaeological resources are found, all work in the vicinity will stop and the disposition of any artifacts will
be accomplished in accordance with state and federal law by a qualified archaeologist.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.HAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
Potential construction-related impacts to water quality will be minimized by doing all grading work during
low flows with no work being done in the wetted channel. A 10 foot buffer will be maintained between
sediment removal activities and the low flow channel except in areas where connections are being made
between the two. Appropriate BMP’s will be in place to reduce impacts associated with construction
equipment being near flowing water. The proposed project will not affect groundwater recharge, alter the
drainage pattern resulting in erosion, or contribute to increased runoff affecting drainage networks within the
area. Long-term, the project is not expected to substantially impact water quality. Some additionally
sediment will be mobilized as a result of maintaining the overflow channels but increased turbidity is only
expected during high runoff events when turbidity is already high. Much of the increase in sediment transport
will be associated with fine sediment that will be mobilized and transported all the way to the ocean. A rough
analysis of potential impacts to the lagoon suggests that the proposed project will increase lagoon flushing at
higher flows due to increased channel capacity.

IX. LAND USE AND PLANNING:
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No impact is anticipated to land use and planning since the proposed project will not physically divide any
established communities, conflict with land use plans, or conflict with conservation plans.

X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly trucks, tractors and front
loaders, there will be less than significant impacts expected due to temporary increases in ambient noise
levels in the project vicinity. Potential impacts are temporary and construction related. No other impacts in
regard to increased noise levels are expected due to the proposed projects.

XI1.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.

XIl.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.

XIV. RECREATION:
This project would have no impact on existing recreational facilities.

XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to carry away removed
sediment is expected to be minimal.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by maintaining a 10 foot
buffer around the low flow channel and having on-site biological monitors present during sediment removal
activities.
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Arroyo Grande Flood Control Project Alternative 3
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 3

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 3 assumes that the components of Alternative 1 and 2 are being implemented
concurrently. The additional project proposed as part of Alternative 3 consists of a series of
options that aims to raise existing flood control levees to increase channel capacity and
reduce the frequency of flooding to adjacent agricultural land. Alternative 3a consists of
raising uneven portions of the levee that have been compromised due to natural settlement.
Approximately 12,000 cubic yards of fill material would be required to raise portions of the
existing levee to an elevation that would contain a 10-year discharge event. The fill would be
used to raise elevations at the top of the levee and to maintain a 2:1 slope on the outer edge of
the levee with a 15-foot levee top. Sediment removed from the channel as part of Alternative
2 could potentially be used for a portion of the fill required to implement Alternative 3a.
Alternatives 3b and 3c consist of a similar approach to 3a with additional levee height added
to protect against floods of a higher magnitude (15-year and 20-year protection respectively).
Alternative 3b would require 44,000 cubic yards of material and Alternative 3c would
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require 79,000 cubic yards. Because of the significant increase in the levee height associated
with Alternative 3b and 3c, the Union Pacific Railroad Bridge would need to be raised to
pass increased flood flows. Conceptually, a bridge raise would not require modifications to
the existing in-channel abutments though some work would likely be required in the channel
with a temporary diversion.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis
Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley View Rd, both reaches
entirely contained by flood levees. The reach of interest is surrounded by farmland on the
south and a mix of farmland and suburban residential areas on the north.

Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

U.S. Army Corps of Engineers

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact” as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

Biological Resources X Cultural Resources Geology /Soils
Hazards & Hazardous Hydrology / Water Quality Land Use / Planning
Materials

Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic

Utilities / Service Systems Mandatory Findings of Significance
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DETERMINATION: (To be completed by the Lead Agency)

On the basis of this initial evaluation:

| find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

1 find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

I find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

1 find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

1 find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact” answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact” answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).
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2) All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.

3) Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact" entries when the determination is made, an EIR is required.

4) "Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).

5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

7 Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

9) The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION
Issues:
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|. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic
vista?

b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

c) Substantially degrade the existing visual
character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

Il. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

111. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:
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a) Conflict with or obstruct implementation of the
applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?
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e) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
to '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

V1. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?
iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?
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c) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
the disposal of waste water?

VIl. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

c) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
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emergency evacuation plan?

h) Expose people or structures to a significant risk
of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?

VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?

b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?
g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard

Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
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structures which would impede or redirect flood
flows?

i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?

j) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:

a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

c) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI1. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

c) A substantial permanent increase in ambient
noise levels in the project vicinity above levels
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existing without the project?

d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

€) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise
levels?

f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XIl. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

XIIl. PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?

Police protection?

envcheck.wpd-12/30/98

Potentially
Significant
Impact

-11-

Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation

Schools?

Parks?

Other public facilities?

XIV. RECREATION --

a) Would the project increase the use of existing
neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?
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f) Result in inadequate parking capacity?

g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS B
Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?

b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal

envcheck.wpd-12/30/98 -13-

Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

X

Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact
Incorporation
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are
individually limited, but cumulatively
considerable? ("Cumulatively

considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
probable future projects)?

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

. AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the raising of channel levees. The modifications are
minimal and would not offer a significant impact to the visual character and quality of the sites. No
additional sources of light or glare would be created due to these projects. Based on these considerations less
than significant aesthetical impacts are anticipated due to the proposed projects.

Il. AGRICULTURAL RESOURCES:
The proposed projects will not impact prime or unique farmlands and there will be no conflicts with current
zoning for agricultural uses or Williamson act contracts. No changes in regard to the conversion of farmland
to non-agricultural uses will occur due to the changes in the environment due to the proposed projects.
Considering these factors no agricultural resources impacts are foreseen due to the implementation of the
proposed projects.

1. AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The levee raising process will not contribute to
particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

V. BIOLOGICAL RESOURCES:
This project proposes to raise the levees on Arroyo Grande and Los Berros Creek to increase channel
capacity and reduce flood impacts on adjacent farmland and residential housing. This project may have an
adverse impact on the three listed species, Steelhead (Oncorhynchus mykiss), California red-legged frog

envcheck.wpd-12/30/98 -14-




(Rana aurora draytonii), and tidewater goby (Eucyclogobius newberryi) but will be less than significant
with mitigation. The proposed work will consist of temporary, construction-related impacts. The levee raise
portion of the project will be conducted completely outside of the channel. Alternative 3b and 3c, which
require raising the Union Pacific Bridge will likely require temporary, construction-related diversion of the
creek to facilitate use of equipment within the channel. Installation of the temporary diversion would require
temporary relocation of fish and amphibians under consultation with NOAA Fisheries and USFWS. An on-
site biological monitor will be present to temporarily relocate red-legged frogs if they are found during
construction activities. The 2004 habitat conservation plan (HCP) (Stetson 2004) found no breeding or
incubating red-legged frog habitat directly in the channel due to lack of slow water areas. It was believed that
all red-legged frogs found in the area were dispersed from other off channel incubation areas. This HCP also
found no rare or endangered plants within the 100-year flood plain. . This project will not directly impact on
any federally protected wetlands as defined by Section 404 of the Clean Water Act since vegetation will only
be thinned. This project will not interfere with the movement of any fish since the project will be conducted
during non-migratory season, nor will it affect wildlife species or impede the use of native wildlife nursery
sites. This project does not conflict with any local policies or ordinances protecting biological resources or
with any adopted HCP. The previously mentioned HCP has yet to be adopted and does not include the lower
flood control reaches. There is no impact to biological resources foreseen following completion of the
projects.

V. CULTURAL RESOURCES:
The project occurs within an existing flood control channel constructed in the 1961. The current sediment
removal proposal will adequately protect archaeological resources because maintenance sediment removal
activities will not approach the bottom of the constructed channels original depth. In the event that
archaeological resources are found, all work in the vicinity will stop and the disposition of any artifacts will
be accomplished in accordance with state and federal law by a qualified archaeologist.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.HAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
Much of the work being conducted as part of Alternative 3 would occur outside of the wetted channel,
respecting a 10 foot riparian buffer established as part of Alternative 1 and 2. Appropriate BMP’s will be in
place to reduce impacts associated with construction equipment being near flowing water. The only exception
is for Alternatives 3b and 3c which would require in channel work in the vicinity of the Union Pacific Bridge.
The work would likely require a temporary diversion of Arroyo Grande Creek around the project area to
reduce water quality impacts. BMP measures would be in place to protect water quality associated with
temporary construction related impacts. No long-term impacts to the site hydrology or water quality would
be anticipated. The proposed project will not affect groundwater recharge, alter the drainage pattern resulting
in erosion, or contribute to increased runoff affecting drainage networks within the area.

IX. LAND USE AND PLANNING:
No impact is anticipated to land use and planning since the proposed project will not physically divide any
established communities, conflict with land use plans, or conflict with conservation plans.
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X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly trucks, tractors and front
loaders, there will be less than significant impacts expected due to temporary increases in ambient noise
levels in the project vicinity. No other impacts in regard to increased noise levels are expected due to the
proposed projects.

X11.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.

XIll.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.

XIV. RECREATION:
This project would have no impact on existing recreational facilities.

XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to construct the levees is
expected to be minimal. Passenger train service may temporarily be interrupted during construction, which
may require buses to provide transportation while the bridge is out of service. Details regarding the
transportation plan will be determined later but mitigations are available to limit potential impacts associated
with disruption of train service.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by maintaining a 10 foot
buffer around the low flow channel and having on-site biological monitors present during sediment removal
activities. BMP’s will be implemented, where appropriate, to minimize impacts to biological resources and
water quality.
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Arroyo Grande Flood Control Project, Alternative 4
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 4

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 4 assumes implementation of all the measures associated with Alternative 3c
except for creation of overflow channels and long-term sediment management activities.
Alternative 4 still proposes raising the UPRR Bridge above the 50 year flood water surface.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis
Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley View Rd, both reaches
entirely contained by flood levees. The reach of interest is surrounded by farmland on the
south and a mix of farmland and suburban residential areas on the north.
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10.  Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

U.S. Army Corps of Engineers

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact” as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

X Biological Resources X Cultural Resources Geology /Soils
Hazards & Hazardous X Hydrology / Water Quality Land Use / Planning
Materials
Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic
Utilities / Service Systems Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)

On the basis of this initial evaluation:

1 find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

1 find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

| find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.
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1 find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

| find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

2)

3)

4)

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact” answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact" answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact” entries when the determination is made, an EIR is required.

"Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).

envcheck.wpd-12/30/98 -3-

5)

6)

7)

8)

9)

Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION

Issues:

Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact

Incorporation

|. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic X
vista?
b) Substantially damage scenic resources, X
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

X

c) Substantially degrade the existing visual
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character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

Il. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

111. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:

a) Conflict with or obstruct implementation of the
applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
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Less Than
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Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact

Incorporation

exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian X
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?
X

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?

e) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
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Potentially
Significant
Impact

significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
t0 '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

VI. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?

) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
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Less Than
Significant
Impact

No
Impact

the disposal of waste water?

VII. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

¢) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

€) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?

h) Expose people or structures to a significant risk
of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?

VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?
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Potentially
Significant
Impact

b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoffin a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?

i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?

j) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:
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No
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X

Potentially Less Than Less Than
Significant Significant with Significant
Impact Mitigation Impact
Incorporation

a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

¢) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

c) A substantial permanent increase in ambient
noise levels in the project vicinity above levels
existing without the project?

d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise
levels?
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f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XIl. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

X111, PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?
Police protection?
Schools?

Parks?

Other public facilities?

XIV.RECREATION --

a) Would the project increase the use of existing
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neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

c) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?

f) Result in inadequate parking capacity?

g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS B
Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?
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b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

c) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are
individually limited, but cumulatively
considerable? ("Cumulatively

considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
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Incorporation
probable future projects)?

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

.  AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the raising of two bridges. The modifications would
not offer a significant impact to the visual character and quality of the sites. No additional sources of light or
glare would be created due to these projects. Based on these considerations less than significant aesthetical
impacts are anticipated due to the proposed projects.

Il. AGRICULTURAL RESOURCES:
The proposed projects will not impact prime or unique farmlands and there will be no conflicts with current
zoning for agricultural uses or Williamson act contracts. No changes in regard to the conversion of farmland
to non-agricultural uses will occur due to the changes in the environment due to the proposed projects.
Considering these factors no agricultural resources impacts are foreseen due to the implementation of the
proposed projects.

I, AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The construction process will not contribute to
particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

Iv. BIOLOGICAL RESOURCES:
This project proposes to raise the levees on Arroyo Grande and Los Berros Creek to increase channel
capacity and reduce flood impacts on adjacent farmland and residential housing. This project may have an
adverse impact on the two listed species, Steelhead (Oncorhynchus mykiss) and California red-legged frog
(Rana aurora draytonii) but will be less than significant with mitigation. The proposed work will consist of
temporary, construction-related impacts. The levee raise portion of the project will be conducted completely
outside of the channel. Raising the Union Pacific Bridge will likely require temporary, construction-related
diversion of the creek to facilitate use of equipment within the channel. Installation of the temporary
diversion would require temporary relocation of fish and amphibians under consultation with NOAA
Fisheries and USFWS. An on-site biological monitor will be present to temporarily relocate red-legged frogs
if they are found during construction activities. The 2004 habitat conservation plan (HCP) (Stetson 2004)
found no breeding or incubating red-legged frog habitat directly in the channel due to lack of slow water
areas. It was believed that all red-legged frogs found in the area were dispersed from other off channel
incubation areas. This HCP also found no rare or endangered plants within the 100-year flood plain. . This

envcheck.wpd-12/30/98 -14-




project will not directly impact on any federally protected wetlands as defined by Section 404 of the Clean
Water Act since vegetation will only be thinned. This project will not interfere with the movement of any fish
since the project will be conducted during non-migratory season, nor will it affect wildlife species or impede
the use of native wildlife nursery sites. This project does not conflict with any local policies or ordinances
protecting biological resources or with any adopted HCP. The previously mentioned HCP has yet to be
adopted and does not include the lower flood control reaches. There is no impact to biological resources
foreseen following completion of the projects.

V. CULTURAL RESOURCES:
No impact is foreseen in this area. There are no historical, archeological or paleontological resources in the
flood channel and the existing bed of the channel is not being disturbed.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.HAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
Much of the work being conducted as part of Alternative 4 would occur outside of the wetted channel,
respecting a 10 foot riparian buffer established as part of Alternative 1. Appropriate BMP’s will be in place
to reduce impacts associated with construction equipment being near flowing water. The only exception is in
the vicinity of the Union Pacific Bridge. The work around the bridges would likely require a temporary
diversion of Arroyo Grande Creek around the project area to reduce water quality impacts. BMP measures
would be in place to protect water quality associated with temporary construction related impacts. No long-
term impacts to the site hydrology or water quality would be anticipated. The proposed project will not affect
groundwater recharge, alter the drainage pattern resulting in erosion, or contribute to increased runoff
affecting drainage networks within the area.

IX. LAND USE AND PLANNING:
No impact is anticipated to land use and planning since the proposed project will not physically divide any
established communities, conflict with land use plans, or conflict with conservation plans.

X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly trucks, tractors and front
loaders, there will be less than significant impacts expected due to temporary increases in ambient noise
levels in the project vicinity. No other impacts in regard to increased noise levels are expected due to the
proposed projects.

XII.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.
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XIl.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.

XIV. RECREATION:
This project would have no impact on existing recreational facilities.

XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to construct the levees is
expected to be minimal. Passenger train service may temporarily be interrupted during construction, which
may require buses to provide transportation while the bridge is out of service. Details regarding the
transportation plan will be determined later but mitigations are available to limit potential impacts associated
with disruption of train service.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by maintaining a 10 foot
buffer around the low flow channel and having on-site biological monitors present during sediment removal
activities.
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Arroyo Grande Flood Control Project, Alternative 5
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 5

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 5 proposes off channel storage areas along the south bank of Arroyo Grande
Creek between the confluence of Los Berros Creek and the UPRR bridge. The storage areas
would be constructed in existing agricultural fields with 5 foot high levees providing for an
average flood depth of 4 feet. Flood easements would be placed on the affected lands
allowing agriculture to continue except in years when the off channel storage areas are
activated due to a high flow event. The purpose of Alternative 5 is to manage flooding in
agricultural areas adjacent to the levee as opposed to spreading flood flows across a larger
area and causing more impact. Standing water would be pumped back into the Arroyo
Grande following passage of the flood using mobile pump systems. Alternative 5 consists of
three options. Option 5a assumes Alternative 3a would be implemented, providing 20 year
flood protection with approximately 150 acres in flood easements. Option 5b assumes
Alternative 3a would be implemented, providing 50 year flood protection with approximately
685 acres of flood easements. Option 5¢ assumes that Alternative 3¢ would be implemented
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which includes raising the UPRR bridge. Option 5c provides 50 years of protection with
approximately 155 acres of flood easement.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis
Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley Rd, both reaches entirely
contained by flood levees. The reach of interest is surrounded by farmland on the south and
a mix of farmland and suburban residential areas on the north.

Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

U.S. Army Corps of Engineers

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact” as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

Biological Resources X Cultural Resources Geology /Soils
Hazards & Hazardous X Hydrology / Water Quality Land Use / Planning
Materials

Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic

Utilities / Service Systems Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)
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On the basis of this initial evaluation:

| find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

1 find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

I find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

| find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

I find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

2)

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact” answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact” answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.
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3)

4)

5)

6)

7

8)

9)

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact"” entries when the determination is made, an EIR is required.

"Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).

Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION

Issues:
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Potentially
Significant
Impact

I. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic
vista?

b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

c) Substantially degrade the existing visual
character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

Il. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

1. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:

a) Conflict with or obstruct implementation of the
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applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

1V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?

€) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
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preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
t0 '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

VI. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?

c) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
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of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
the disposal of waste water?

VIl. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

¢) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?

h) Expose people or structures to a significant risk
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of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?

VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?

b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?
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i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?

J) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:

a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

c) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

) A substantial permanent increase in ambient

noise levels in the project vicinity above levels
existing without the project?
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d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise
levels?

f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XI1l. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

XIIl. PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?

Police protection?
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Schools?
Parks?

Other public facilities?

XIV.RECREATION --

a) Would the project increase the use of existing
neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

¢) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?

f) Result in inadequate parking capacity?
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g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS B
Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?

b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
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important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are
individually limited, but cumulatively
considerable? (“Cumulatively

considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
probable future projects)?

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

I.  AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the construction of overflow weirs along Arroyo
Grande flood levees. The modifications would not offer a significant impact to the visual character and
quality of the sites. No additional sources of light or glare would be created due to these projects. Based on
these considerations less than significant aesthetical impacts are anticipated due to the proposed projects.

II. AGRICULTURAL RESOURCES:
The proposed project will allow farmland to occasionally flood and will require up to 94 acres of farmland to
be converted to levees. We do not foresee levee construction as an impact to existing agricultural resources
since much of the land that would be acquired to construct the levees is situated on existing farm roads. The
tops of the new levees can potentially be used as farm access roads with some agricultural land impacted by
access routes from the levee tops down to the farm field. Considering these factors, significant impacts to
agricultural resources are not foreseen due to the implementation of the proposed projects.

Ill. AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The construction process will not contribute to
particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

Iv. BIOLOGICAL RESOURCES:
This project proposes to raise the levees on Arroyo Grande and Los Berros Creek to increase channel
capacity and reduce flood impacts on adjacent farmland and residential housing. This project may have an
adverse impact on the three listed species, Steelhead (Oncorhynchus mykiss), California red-legged frog
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(Rana aurora draytonii), and tidewater goby (Eucyclogobius newberryi) but will be less than significant
with mitigation. The proposed work will consist of temporary, construction-related impacts. The levee raise
portion of the project will be conducted completely outside of the channel. Alternative 3b and 3c, which
require raising the Union Pacific Bridge will likely require temporary, construction-related diversion of the
creek to facilitate use of equipment within the channel. Installation of the temporary diversion would require
temporary relocation of fish and amphibians under consultation with NOAA Fisheries and USFWS. An on-
site biological monitor will be present to temporarily relocate red-legged frogs if they are found during
construction activities. The remaining work would be conducted outside the existing channel on adjacent
farmland that, under baseline conditions, floods regularly. The 2004 habitat conservation plan (HCP)
(Stetson 2004) found no breeding or incubating red-legged frog habitat directly in the channel due to lack of
slow water areas. It was believed that all red-legged frogs found in the area were dispersed from other off
channel incubation areas. This HCP also found no rare or endangered plants within the 100-year flood plain. .
This project will not directly impact on any federally protected wetlands as defined by Section 404 of the
Clean Water Act since vegetation will only be thinned. This project will not interfere with the movement of
any fish since the project will be conducted during non-migratory season, nor will it affect wildlife species or
impede the use of native wildlife nursery sites. This project does not conflict with any local policies or
ordinances protecting biological resources or with any adopted HCP. The previously mentioned HCP has yet
to be adopted and does not include the lower flood control reaches. There is no impact to biological resources
foreseen following completion of the projects.

V. CULTURAL RESOURCES:
The project occurs within an existing flood control channel constructed in the 1961. The current sediment
removal proposal will adequately protect archaeological resources because maintenance sediment removal
activities will not approach the bottom of the constructed channels original depth. In the event that
archaeological resources are found, all work in the vicinity will stop and the disposition of any artifacts will
be accomplished in accordance with state and federal law by a qualified archaeologist.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.HAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
Much of the work being conducted as part of Alternative 5 would occur outside of the wetted channel,
respecting a 10 foot riparian buffer established as part of Alternative 1 and 2. Appropriate BMP’s will be in
place to reduce impacts associated with construction equipment being near flowing water. The only exception
is for Alternatives 3b and 3c which would require in channel work in the vicinity of the Union Pacific Bridge.
The work would likely require a temporary diversion of Arroyo Grande Creek around the project area to
reduce water quality impacts. BMP measures would be in place to protect water quality associated with
temporary construction related impacts. No long-term impacts to the site hydrology or water quality would
be anticipated. The proposed project will not affect groundwater recharge, alter the drainage pattern resulting
in erosion, or contribute to increased runoff affecting drainage networks within the area.

IX. LAND USE AND PLANNING:
No impact is anticipated to land use and planning since the proposed project will not physically divide any
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established communities, conflict with land use plans, or conflict with conservation plans.

X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly trucks, tractors and front
loaders, there will be less than significant impacts expected due to temporary increases in ambient noise
levels in the project vicinity. No other impacts in regard to increased noise levels are expected due to the
proposed projects.

XI1.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.

XIl.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.

XIV. RECREATION:
This project would have no impact on existing recreational facilities.

XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to construct the levees is
expected to be minimal. Passenger train service may temporarily be interrupted during construction, which
may require buses to provide transportation while the bridge is out of service. Details regarding the
transportation plan will be determined later but mitigations are available to limit potential impacts associated
with disruption of train service.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by maintaining a 10 foot
buffer around the low flow channel and having on-site biological monitors present during sediment removal
activities.
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Arroyo Grande Flood Control Project, Alternative 6
CEQA
Environmental Checklist Form

Project title: Arroyo Grande Flood Control Project, Alternative 6

Lead agency name and address:

“to be completed”

Contact person and phone number:

Julie Thomas
(805) 772-4391

Project location:

Arroyo Grande Creek, San Luis Obispo County.

Project sponsor's name and address:

“to be completed”

General plan designation: 7. Zoning:

Description of project: (Describe the whole action involved, including but not limited to later phases
of the project, and any secondary, support, or off-site features necessary for its implementation.
Attach additional sheets if necessary.)

Alternative 6 proposes to reduce the effects of potential floods by constructing a number of
storm water detention basins on selected parcels within the upper watershed, below Lake
Lopez Dam.

Surrounding land uses and setting: Briefly describe the project's surroundings:

Arroyo Grande Creek is a 157 square mile coastal watershed located in west San Luis
Obispo County and mainly drains agricultural and urban areas including the cities of Arroyo
Grande and Oceano. This project focuses on the 3.8 mile reach from the Pacific Ocean to just
upstream of Los Berros Creek and up Los Berros Creek to Valley Rd, both reaches entirely
contained by flood levees. The reach of interest is surrounded by farmland on the south and
a mix of farmland and suburban residential areas on the north.
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10.

Other public agencies whose approval is required (e.g., permits, financing approval, or participation
agreement.)

California Department of Fish and Game

U.S. Army Corps of Engineers

National Marine Fisheries Service (NOAA Fisheries)
U.S. Fish and Wildlife Service

Regional Water Quality Control Board

San Luis Obispo County

State Coastal Commission

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a "Potentially Significant Impact” as indicated by the checklist on the following pages.

Aesthetics Agriculture Resources Air Quality

Biological Resources Cultural Resources Geology /Soils
Hazards & Hazardous X Hydrology / Water Quality Land Use / Planning
Materials

Mineral Resources Noise Population / Housing
Public Services Recreation Transportation/Traffic

Utilities / Service Systems Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)

On the basis of this initial evaluation:

1 find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

1 find that although the proposed project could have a significant effect on the environment, there
will not be a significant effect in this case because revisions in the project have been made by or
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be
prepared.

| find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.
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1 find that the proposed project MAY have a "potentially significant impact" or "potentially
significant unless mitigated" impact on the environment, but at least one effect 1) has been
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been
addressed by mitigation measures based on the earlier analysis as described on attached sheets.
An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that
remain to be addressed.

| find that although the proposed project could have a significant effect on the environment,
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or
mitigation measures that are imposed upon the proposed project, nothing further is required.

Signature Date

Signature Date

EVALUATION OF ENVIRONMENTAL IMPACTS:

1

2)

3)

4)

A brief explanation is required for all answers except "No Impact" answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each question.
A "No Impact” answer is adequately supported if the referenced information sources show that the
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault
rupture zone). A "No Impact" answer should be explained where it is based on project-specific
factors as well as general standards (e.g., the project will not expose sensitive receptors to pollutants,
based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site,
cumulative as well as project-level, indirect as well as direct, and construction as well as operational
impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with
mitigation, or less than significant. "Potentially Significant Impact" is appropriate if there is
substantial evidence that an effect may be significant. If there are one or more "Potentially
Significant Impact” entries when the determination is made, an EIR is required.

"Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the
incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact” to a
"Less Than Significant Impact." The lead agency must describe the mitigation measures, and briefly
explain how they reduce the effect to a less than significant level (mitigation measures from Section
XVII, "Earlier Analyses," may be cross-referenced).
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5)

6)

7)

8)

9)

Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process,
an effect has been adequately analyzed in an earlier EIR or negative declaration. Section
15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within
the scope of and adequately analyzed in an earlier document pursuant to applicable legal
standards, and state whether such effects were addressed by mitigation measures based on
the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the
earlier document and the extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

Supporting Information Sources: A source list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project's
environmental effects in whatever format is selected.

The explanation of each issue should identify:
a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance

SAMPLE QUESTION

Issues:

Potentially Less Than Less Than No
Significant Significant with Significant Impact
Impact Mitigation Impact

Incorporation

|. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a scenic X
vista?
b) Substantially damage scenic resources, X
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?

X

c) Substantially degrade the existing visual
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character or quality of the site and its
surroundings?

d) Create a new source of substantial light or glare
which would adversely affect day or nighttime
views in the area?

Il. AGRICULTURE RESOURCES: In
determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland.
Would the project:

a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c) Involve other changes in the existing
environment which, due to their location or nature,
could result in conversion of Farmland, to non-
agricultural use?

111. AIR QUALITY -- Where available, the
significance criteria established by the applicable
air quality management or air pollution control
district may be relied upon to make the following
determinations. Would the project:

a) Conflict with or obstruct implementation of the
applicable air quality plan?

b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
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exceed quantitative thresholds for ozone
precursors)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

V. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either directly
or through habitat modifications, on any species
identified as a candidate, sensitive, or special status
species in local or regional plans, policies, or
regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations or by the California Department of Fish
and Game or US Fish and Wildlife Service?

c) Have a substantial adverse effect on federally
protected wetlands as defined by Section 404 of the
Clean Water Act (including, but not limited to,
marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any
native resident or migratory fish or wildlife species
or with established native resident or migratory
wildlife corridors, or impede the use of native
wildlife nursery sites?

e) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

V. CULTURAL RESOURCES -- Would the
project:

a) Cause a substantial adverse change in the
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significance of a historical resource as defined in
'15064.5?

b) Cause a substantial adverse change in the
significance of an archaeological resource pursuant
t0 '15064.5?

c) Directly or indirectly destroy a unique
paleontological resource or site or unique geologic
feature?

d) Disturb any human remains, including those
interred outside of formal cemeteries?

VI. GEOLOGY AND SOILS -- Would the project:

a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of
topsoil?

) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a result
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence,
liquefaction or collapse?

d) Be located on expansive soil, as defined in Table
18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

€) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available for
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the disposal of waste water?

VII. HAZARDS AND HAZARDOUS
MATERIALS B Would the project:

a) Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

¢) Emit hazardous emissions or handle hazardous
or acutely hazardous materials, substances, or
waste within one-quarter mile of an existing or
proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?

€) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project result in a safety hazard
for people residing or working in the project area?

f) For a project within the vicinity of a private
airstrip, would the project result in a safety hazard
for people residing or working in the project area?

g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?

h) Expose people or structures to a significant risk
of loss, injury or death involving wildland fires,
including where wildlands are adjacent to
urbanized areas or where residences are intermixed
with wildlands?

VIIl. HYDROLOGY AND WATER QUALITY --
Would the project:

a) Violate any water quality standards or waste
discharge requirements?
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b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of pre-existing
nearby wells would drop to a level

which would not support existing land uses or
planned uses for which permits have been
granted)?

c) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, in a manner
which would result in substantial erosion or
siltation on- or off-site?

d) Substantially alter the existing drainage pattern
of the site or area, including through the alteration
of the course of a stream or river, or substantially
increase the rate or amount of surface runoffin a
manner which would result in flooding on- or off-
site?

e) Create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide substantial
additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?

h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?

i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?

j) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the
project:
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a) Physically divide an established community?

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal program,
or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

¢) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

X. MINERAL RESOURCES -- Would the project:

a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated
on a local general plan, specific plan or other land
use plan?

XI. NOISE B Would the project result in:

a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or applicable
standards of other agencies?

b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?

c) A substantial permanent increase in ambient
noise levels in the project vicinity above levels
existing without the project?

d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?

e) For a project located within an airport land use
plan or, where such a plan has not been adopted,
within two miles of a public airport or public use
airport, would the project expose people residing
or working in the project area to excessive noise
levels?
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f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

XIl. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an area,
either directly (for example, by proposing new
homes and businesses) or indirectly (for example,
through extension of roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

X111, PUBLIC SERVICES

a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response times
or other performance objectives for any of the
public services:

Fire protection?
Police protection?
Schools?

Parks?

Other public facilities?

XIV.RECREATION --

a) Would the project increase the use of existing
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neighborhood and regional parks or other
recreational facilities such that substantial physical
deterioration of the facility would occur or be
accelerated?

b) Does the project include recreational facilities or
require the construction or expansion of
recreational facilities which might have an adverse
physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC -- Would
the project:

a) Cause an increase in traffic which is substantial
in relation to the existing traffic load and capacity
of the street system (i.e., result in a substantial
increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

b) Exceed, either individually or cumulatively, a
level of service standard established by the county
congestion management agency for designated
roads or highways?

c) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that results in substantial safety
risks?

d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

€) Result in inadequate emergency access?

f) Result in inadequate parking capacity?

g) Conflict with adopted policies, plans, or
programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS B
Would the project:

a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?
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b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction of
which could cause significant environmental
effects?

c) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?

d) Have sufficient water supplies available to serve
the project from existing entitlements and
resources, or are new or expanded entitlements
needed?

€) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project=s projected demand in addition to the
provider=s existing commitments?

f) Be served by a landfill with sufficient permitted
capacity to accommodate the project=s solid waste
disposal needs?

g) Comply with federal, state, and local statutes
and regulations related to solid waste?

XVII. MANDATORY FINDINGS OF
SIGNIFICANCE --

a) Does the project have the potential to degrade
the quality of the environment, substantially reduce
the habitat of a fish or wildlife species, cause a fish
or wildlife population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate
important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are
individually limited, but cumulatively
considerable? ("Cumulatively

considerable™ means that the incremental effects of
a project are considerable when viewed in
connection with the effects of past projects, the
effects of other current projects, and the effects of
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probable future projects)?

c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

.  AESTHETICS:
This project does not have adverse effects on scenic vistas. The project locations do not fall within view of
scenic highway areas. The proposed project involves the construction of overflow weirs along Arroyo
Grande flood levees. The modifications would not offer a significant impact to the visual character and
quality of the sites. No additional sources of light or glare would be created due to these projects. Based on
these considerations less than significant aesthetical impacts are anticipated due to the proposed projects.

Il. AGRICULTURAL RESOURCES:
The proposed project entails removing some farmland from production but will not impact prime or unique
farmlands. There may be conflicts with current zoning for agricultural uses or Williamson act contracts. No
changes in regard to the conversion of farmland to non-agricultural uses will occur due to the changes in the
environment due to the proposed projects. Considering these factors no agricultural resources impacts are
foreseen due to the implementation of the proposed projects.

I, AIR QUALITY:
No conflicts or violations with applicable air quality plans will occur due to the proposed projects. The
projects being considered will not contribute to pollutants which fit criteria for designation as non-attainment
under the applicable state and federal clean air guidelines. The construction process will not contribute to
particulate matter nor will it expose sensitive receptors to substantial pollutant concentrations or create
objectionable odors affecting a substantial number of people. No air quality impacts are expected due to the
proposed projects.

Iv. BIOLOGICAL RESOURCES:
This project assumes implementation of Alternative 3a which would include vegetation and sediment
management activities in the flood control reach. In addition, the project proposes adding flood retention
basins to tributaries to reduce flood impacts downstream. This would require modifying existing farmland or
vacant land. Any removal of existing riparian vegetation would be minimized to reduce impacts to existing
riparian corridors and the species that are supported by it. This project may have an adverse impact on the
three listed species, Steelhead (Oncorhynchus mykiss), California red-legged frog (Rana aurora draytonii),
and tidewater goby (Eucyclogobius newberryi) but will be less than significant with mitigation. The
proposed work will consist of temporary, construction-related impacts. An on-site biological monitor will be
present to temporarily relocate red-legged frogs if they are found during construction activities. The
remaining work would be conducted outside the existing channel on adjacent farmland that, under baseline
conditions, floods regularly. The 2004 habitat conservation plan (HCP) (Stetson 2004) found no breeding or
incubating red-legged frog habitat directly in the channel due to lack of slow water areas. It was believed that
all red-legged frogs found in the area were dispersed from other off channel incubation areas. This HCP also
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found no rare or endangered plants within the 100-year flood plain. . This project will not directly impact on
any federally protected wetlands as defined by Section 404 of the Clean Water Act since vegetation will only
be thinned. This project will not interfere with the movement of any fish since the project will be conducted
during non-migratory season, nor will it affect wildlife species or impede the use of native wildlife nursery
sites. This project does not conflict with any local policies or ordinances protecting biological resources or
with any adopted HCP. The previously mentioned HCP has yet to be adopted and does not include the lower
flood control reaches. There is no impact to biological resources foreseen following completion of the
projects.

V. CULTURAL RESOURCES:
The project occurs within an existing flood control channel constructed in the 1961. The current sediment
removal proposal will adequately protect archaeological resources because maintenance sediment removal
activities will not approach the bottom of the constructed channels original depth. Archaeological resources
are not expected to be found in the flood detention sites due to past disturbance that has occurred there
associated with intensive farming practices. In the event that archaeological resources are found, all work in
the vicinity will stop and the disposition of any artifacts will be accomplished in accordance with state and
federal law by a qualified archaeologist.

VI. GEOLOGY AND SOILS
No impacts in this category are foreseen as construction of the proposed projects will not compromise any
geologic or soil stability associated with the surrounding areas.

VII.HAZARDS AND HAZARDOUS MATERIALS:
Impacts are not anticipated in this category because no hazardous materials will be necessary in the
construction of the proposed projects.

VIII.  HYDROLOGY AND WATER QUALITY:
Much of the work being conducted as part of Alternative 6 would occur outside of the wetted channel,
respecting a 10 foot riparian buffer established as part of Alternative 1 and 2 and avoiding impacts to the
existing channel in the flood detention areas. Some modification of the bank around the potential inlet and
outlet weirs would be required but would be conducted during the dry season when flow is either low or non-
existent. Appropriate BMP’s will be in place to reduce impacts associated with construction equipment being
near flowing water. No long-term impacts to the site hydrology or water quality would be anticipated since
only flood flows would be diverted. The proposed project will not negatively affect groundwater recharge,
alter the drainage pattern resulting in erosion, or contribute to increased runoff affecting drainage networks
within the area.

IX. LAND USE AND PLANNING:
No impact is anticipated to land use and planning since the proposed project will not physically divide any
established communities, conflict with land use plans, or conflict with conservation plans.

X. MINERAL RESOURCES:
No losses in the availability of any locally, state or federally important mineral resources will result due to the
construction of the proposed project.

XI. NOISE:
Due to the equipment necessary for the construction of the proposed project, mostly trucks, tractors and front
loaders, there will be less than significant impacts expected due to temporary increases in ambient noise
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levels in the project vicinity. No other impacts in regard to increased noise levels are expected due to the
proposed projects.

X11.POPULATION AND HOUSING:
No impacts are anticipated concerning population growth, the displacement of people or houses necessitating
the construction of housing elsewhere.

XIll.  PUBLIC SERVICES:
No impacts are anticipated concerning any public services or facilities.

XIV. RECREATION:
This project would have no impact on existing recreational facilities.

XV.TRANSPORTATION/TRAFFIC
This project would have no impact on traffic as the number of vehicle trips required to construct the detention
basins is expected to be minimal.

XVI. UTILITIES AND SERVICE SYSTEMS:
No effect on utilities and service systems is expected since the proposed project in no way affects waste water
systems, landfills, drainage systems, or water supplies.

XVI.  MANDATORY FINDINGS OF SIGNIFICANCE:
This project will not substantially impact steelhead, red-legged frogs, rare plants or their habitats. The project
will have no impact that are individually limited but cumulatively considerable and does not have any
environmental effects which will cause substantial adverse effects on human beings. Mitigations for
protection of red-legged frog and steelhead are being incorporated into the project by avoiding any
construction in the low flow channel and having on-site biological monitors present during sediment removal
activities.
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SWANSON HYDROLOGY + GEOMORPHOLOGY

Appendix B.

Sediment Source Reduction Project Sites
(To obtain this information please contact Julie Thomas at the
Coastal San Luis Resource Conservation District)

ecological system science hydrology + geomorphology restoration engineering regulatory compliance




SWANSON HYDROLOGY + GEOMORPHOLOGY

Appendix C.

Roughness Database with Fieldnotes and Photos
(Included with Digital Media)

ecological system science hydrology + geomorphology restoration engineering regulatory compliance
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Response to Comments

STATE OF CALIFORNIA Arnald Sch

NATIVE AMERICAN HERITAGE COMMISSION
915 CAPITOL MALL, ROOM 364

SACRAMENTO, CA 85814

(916) 653-4082

(916) B57-5380 - Fax

June 22, 2010 I

John Farhar

San Luis Obispo Flood Control and Water Conservation District
976 Osos Street, Room 207

San Luis Obispo, CA 93408-2040

RE: SCH# 2009061030 Arroyo Grande Creek Waterway Management Program; San Luis Obispo County.

Dear Mr. Farhar:

The Native A Heritage C: ission (NAHC) has reviewed the Notice of Comp (NOC) refe above,
The CalHumla Environmental Quality Act (CEQA) states that any project that causes a suI:slarlual adverse change in the
of an r which includes Ll ct the

an EIR (CEQA Guidelines 15064(b)). To comply with this provision the lead agancy is lequlred 1o assess whether the project
will have an adverse impact on historical resources within the area of project effect (APE), and if so to mitigale that effect. To

adequately assess and mitigate project-related impacts to the NAHC ds the
actions:
¥ Contact the regional archaeol Inf ion Center for a record search. The record search will determine:

» Ifa part or all of the area of project effect (APE) has been previously surveyed for cultural resources.
= Ifany known cultural resources have already been recorded on or adjacent to the APE.
= If the probability is low, moderate, or high that cultural resources are located in the APE.,
= Ifa survey is required to whether cultural are present.
¥ Ifan archaeological inventory survey is required, the final stage is the preparation of a professional report detailing the
findings and recommendations of the recards search and field survey,

*  The final report containing site forms, site sigy and miti s should be
lo the planning department. All information regarding site Iocalions Native American human remains, and
associated funerary objects should be in a separate confidential addendum, and not be made available for public
disclosure.

= The final written report should be submitted within 3 menths after work has been completed to the appropriate
regional archaeological Information Center.

¥ Contact the Native American Heritage Commission for:

" ASacred Lands File Check. USGS 7.5 minute guadrangle name, township, range and section required.

= Alistof Native far It :nnoelning the project site and to assist in the
mitigation measures. Native American Contacts List attached

¥ Lack of surface evidence of does not precl their subsurface existence.
= Lead agencies should include in their mitigati plan i for the identification and of
gical per California Enwmnmemal Quality Act (CEQA) §15084.5(f). In areas of

identified itivity, a certified jist and a culturally affiliated Native American, with
knowledge in cultural resources, should menitor all ground-disturbing ec!mhes

= Lead agencies should include in their ion plan p for the di ition of artifacts, in

consultation with culturally affiliated Nallva Americans.

= Lead agencies should include for di y of Native A human remains in their mitigation plan,

Health and Safety Code §7050.5, CEQA §|50&1-.5{e) and Public Resources Code §5097.98 mandales the
process to be followed in the event of an accidental discovery of any human remains in a location other than a
dedicated cemetery.

m:a:ely

&Luuﬁi 7

Katy San:haz
Program Analyst
(918) 853-4040

CC: State Clearinghouse

Native American Contact List
San Luis Obispo County
June 22, 2010

San Luis Obispo County Chumash Council

Beverly Salazar Folkes Chief Mark Steven Vigi
1931 Shadybrook Drive Chumash 1030 Ritchie Road Chumash
Thousand Oaks, CA 91362  Tataviam Grover Beach CA 93433
805 492-7255 Ferrnandefio cheifmvigil @fix.net
(805) 558-1154 - cell [305) 481-2461
folkes@ @msn.com (805) 474-4729 - Fax
"Santa Ynez Band of Mission Indians Santa Ynez Tribal Elders Council
Vincent Armenta, Chairperson Adelina Alva-Padilla, Chair Woman
P.O. Box 517 Chumash P.0O. Box 365 Chumash
Santa Ynez . CA 93460 Santa Ynez . CA 93460
varmenta@sanmtaynezchumash. elders @santaynezchumash.org
(805) 688-7997 (805) 688-8446

NAHC-1 (805) 686-9578 Fax (805) 693-1768 FAX
Julie Lynn Tumamait Randy Guzman - Folkes
365 North Poli Ave Chumash 655 Los Angeles Avenue, Unit E Chumash
Ojai . CA 93023 Moorpark » CA 5021 Fernandefio
jtumamait@sbcglobal.net ndnRandy@gmail.com Tataviam
(805) 646-6214 (805) 905-1675 - cell Shoshone Paiute

Yaqui

Coastal Band of the Chumash Nation

Lei Lynn Odom Vennise Miller, Chairperson

1339 24th Street Chumash P.O. Box 4464 Chumash
Oceano  CA 93445 Santa Barbara CA 93140

(805) 489-5390 805-064-3447

This list is current only as of the date of this document.

Distribution of this list does not refleve any person of statutory responsibllity as defined In Section 7050.5 of the Health and
Safety Code, Section 5097.94 of the Public Resources Code and Section 508798 of the Public Resources Code.

Tma I\ct is only. local Native with regard to cultural resources forthe proposed
2009061030 Arroyo Erlndl Creck Waterway Management Program; San Luls Oblspo County.

County of San Luis Obispo

9-7 Arroyo Grande Creek Channel WMP
Final Environmental Impact Report
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A BOARD OF SUPERVISORS

COUNTY OF SAN LUIS OBISPO, STATE OF CALIFORNIA

Tuesday, November 2, 2010

PRESENT: Supervisors  Bruce S. Gibson, Adam Hill, K.H. ‘Katcho’ Achadjian, James R. Patterson and
Chairperson Frank Mecham

ABSENT: None
In the matter of RESOLUTION NO. 2010-315 and 2010-316:

This is the time set for consideration of resolutions certifying the Final Environmental Impact Report and
adopting the Arroyo Grande Channel Waterway Management Program; and a request to designate the
Director of Public Works as the authorized representative to file applications for California Department of
Water Resources Stormwater Flood Management grants; 4th District.

Chairperson Mecham: opens the floor to public comment.
Mr. Eric Greening, speaks.

Thereafter, on motion of Supervisor K.H. 'Katcho' Achadjian, seconded by Supervisor Adam Hill, and on the
following roll call vote:

AYES: Supervisors: K.H. 'Katcho' Achadjian, Adam Hill, Bruce S. Gibson, James R. Patterson, Chairperson
Frank Mecham

NOES: None

ABSENT:None

RESOLUTION NO. 2010-315, resolution certifying the Arroyo Grande Creek Channel Management Program
Final Environmental Impact Report, Adopting Findings, the Mitigation Monitoring Program, and the Arroyo
Grande Creek Channel Waterway Management Program; the Arroyo Grande Creek Channel Waterway
Management Program October 2010 and directs staff to pursue funding and implementation of the projects
and activities within the Program; and RESOLUTION NO. 2010-316, resolution designating the Director of
Public Works as the authorized representative to file applications for California Department of Water
Resources Stormwater Flood Management Grants, adopted.

cc: Public Works (2)
11/12/2010 cmc

STATE OF CALIFORNIA )
) ss.
County of San Luis Obispo )

[, JULIE L. RODEWALD, County Clerk and Ex-Officio Clerk of the Board of Supervisors, in and for the
County of San Luis Obispo, State of California, do hereby certify the foregoing to be a full, true and correct
copy of an order made by the Board of Supervisors, as the same appears spread upon their minute book.

WITNESS my hand and the seal of the said Board of Supervisors, affixed this 12th day of Novemer,
2010.

JULIE L. RODEWALD
(SEAL) County Clerk and Ex-Officio Clerk of the Board of Supervisors

o MO D

Deputy Clerk



BEFORE THE BOARD OF SUPERVISORS

of the
SAN LUIS OBISPO COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT

Tues day, November 2, 2010

PRESENT:  Supervisors Bruce S. Gibson, Adam Hill, K.H. ‘Katcho’ Achadjian, James R.
Patterson and Chairperson Frank Mecham

ABSENT: None

RESOLUTION NO. 2010-315

RESOLUTION CERTIFYING THE ARROYO GRANDE CREEK CHANNEL MANAGEMENT
PROGRAM FINAL ENVIRONMENTAL IMPACT REPORT,
ADOPTING FINDINGS, THE MITIGATION MONITORING PROGRAM, AND
THE ARROYO GRANDE CREEK CHANNEL
WATERWAY MANAGEMENT PROGRAM

The following resolution is now offered and read:

WHEREAS, the lower Arroyo Grande Valley has a long history of flooding and severe
damage to agricultural and residential lands resulting in levees being built along lower Arroyo
Grande Creek and the lower portion of Los Berros Creek, which was diverted in 1961 to
provide flood control; and

WHEREAS, the flood control channel has experienced a significantly reduced capacity
due to sediment accumulation and vegetation growth necessitating regulatory permitting to
conduct channel maintenance activities; and

WHEREAS, in 2005, the District approved funding for an Alternatives Study which was
completed and a preferred alternative was selected by the Zone 1/1A Advisory Committee
which became the Arroyo Grande Creek Channel Waterway Management Program; and

WHEREAS, on December 1, 2009, the 1959 Maintenance Agreement was terminated
by all parties (District, NRCS, SLCRCD), nevertheless, the District and Resource Conservation
District (RCD) desire to coordinate on maintenance of the Creek Channel; and

WHEREAS, a Notice of Preparation was circulated to interested parties and responsible
agencies for the preparation of a Draft Environmental Impact Report regarding implementation
of the Arroyo Grande Creek Channel Waterway Management Program; and

WHEREAS, a Draft Environmental Impact Report was completed and circulated for a
45 day public review on June 3, 2010; and



WHEREAS, comments were received and revisions were incorporated into the Final
Environmental Impact Report (FEIR); and

WHEREAS, the District held a public meeting on November 2, 2010, to certify the FEIR
for the proposed Arroyo Grande Creek Channel Waterway Management Program; and

WHEREAS, at said meeting, the Flood Control and Water Conservation District heard
and received all oral and written protests, objections, and evidence, which were made,
presented, or filed, and all persons present were given the opportunity to hear and be heard in
respect to any matter relating to the Arroyo Grande Creek Channel Waterway Management
Program.

NOW THEREFORE, BE IT RESOLVED AND ORDERED by the Flood Control and
Water Conservation District of the County of San Luis Obispo, State of California, in a regular
meeting assembled on the second day of November, 2010, certifies that the Arroyo Grande
Creek Channel Waterway Management Program Final Environmental Impact Report (FEIR),
which is attached hereto (Attachment “C”) and incorporated herein, has been prepared and
completed in compliance with the California Environmental Quality Act, California Public
Resources Code Section 21000 et seq.

The Flood Control and Water Conservation District reviewed and considered the information
contained in the FEIR and that the FEIR reflects the lead agency’s independent judgment and
analysis. Furthermore, the Flood Control and Water Conservation District hereby adopts the
recommended findings of the County Environmental Coordinator and the Mitigation Monitoring
Plan, which are attached hereto (Attachment “B”) and incorporated herein as though fully set
forth.

NOW THEREFORE, BE IT FURTHER RESOLVED AND ORDERED that the Arroyo
Grande Channel Waterway Management Program of October, 2010 (Attachment “A’) is hereby
adopted and the Public Works Director and/or his designee shall pursue funding and
implementation of the projects and activities within said program which is attached hereto
(Attachment “A”) and incorporated herein as though fully set forth.

iz



Upon motion of Supervisor Achadjian, seconded by Supervisor Hill, and on the following
roll call vote, to wit:
AYES: Supervisors Achadjian, Hill, Gibson, Patterson, Chairperson Mecham
NOES: None
ABSENT:  None
ABSTAINING: None
the foregoing Resolution is hereby adopted.

FRANK MECHAM
Chairperson of the Board of Supervisors

ATTEST:

JULIE L. RODEWALD
Clerk of the Board of Supervisors

By: C.M. CHRISTENSEN
Deputy Clerk

(SEAL)

APPROVED AS TO FORM AND LEGAL EFFECT:
WARREN R. JENSEN

County Counsel

By:_/s/ Timothy J. McNulty
Deputy County Counsel

Dated: 10/20/2010

LAUTILITY\ANOV10\BOS\AG Creek WMP EIR Final Reso rsl.doc

STATE OF CALIFORNIA, i
County of San Luis Obispo, } '

I, JULIE L. RODEWALD, County Clerk and ex-officio Clerk of the Board of Supervisors, in and
for the County of San Luis Obispo, State of California, do hereby certify the foregoing to be a full, true
and correct copy of an order made by the Board of Supervisors, as the same appears spread upon their
minute book.

WITNESS my hand and the seal of said Board of Supervisors, affixed this 12" day of November,
2010.

JULIE L. RODEWALD
County Clerk and Ex-Officio Clerk of the Board of Supervisors

s (MEAEILALA O

Deputy Clerk.

(SEAL)




BEFORE THE BOARD OF SUPERVISORS

of the
SAN LUIS OBISPO COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT

Tuesday, November 2, 2010

PRESENT: Supervisors Bruce S. Gibson, Adam Hill, K.H. ‘Katcho’ Achadjian, James R.
Patterson and Chairperson Frank Mecham

ABSENT: None

RESOLUTION NO. 2010-316

RESOLUTION DESIGNATING THE DIRECTOR OF PUBLIC WORKS
AS THE AUTHORIZED REPRESENTATIVE TO FILE APPLICATIONS FOR
CALIFORNIA DEPARTMENT OF WATER RESOURCES
STORMWATER FLOOD MANAGEMENT GRANTS

The following Resolution is now offered and read:

WHEREAS, the State of California has established Stormwater Flood Management
Grant funding pursuant to the Disaster Preparedness and Flood Prevention Bond Act of 2006
(Public Resource Code Section 5096.800 et seq.) (Also known as Proposition 1E); and

WHEREAS, the Director of Public Works is especially suited to ensure that grant
application materials related to water projects are prepared in a complete, efficient, and
adequate manner; and

WHEREAS, the Director of Public Works has the authority to ensure that projects are
carried out in full compliance with the applicable permits and agreements;

NOW, THEREFORE, BE IT RESOLVED AND ORDERED by the Board of Supervisors
of the San Luis Obispo County Flood Control and Water Conservation District, that application
be made to the California Department of Water Resources and State Water Resources Control
Board to obtain Stormwater Flood Management Grant funding pursuant to the Disaster
Preparedness and Flood Prevention Bond Act of 2006 (Public Resource Code Section
5096.800 et seq.), for the Arroyo Grande Creek Channel Waterway Management Program
project Alternative 3A/3C proposal. The Director of Public Works of the County of San Luis
Obispo is hereby authorized and directed to prepare the necessary data, make investigations,
execute a grant agreement with (approved as to form by County Counsel) the California
Department of Water Resources and file such application.



Upon motion of Supervisor Achadjian, seconded by Supervisor Hill, and on the following
roll call vote, to wit:
AYES: Supervisors Achadjian, Hill, Gibson, Patterson, Chairperson Mecham
NOES: None
ABSENT: None
ABSTAINING: None
the foregoing Resolution is hereby adopted.

FRANK MECHAM
Chairperson of the Board of Supervisors

ATTEST:

JULIE L. RODEWALD
Clerk of the Board of Supervisors

By: C.M. CHRISTENSEN
Deputy Clerk
(SEAL)

APPROVED AS TO FORM AND LEGAL EFFECT:
WARREN R. JENSEN

County Counsel

By: /s/Timothy J. McNulty
Deputy County Counsel

Dated: 10/20/2010

LAUTILITY\NOV10\BOS\Designate Dir as Auth Rep to File App for CA DWR Grants RSL.doc.jo.taw

STATE OF CALIFORNIA, -
County of San Luis Obispo, } '

I, JULIE L. RODEWALD, County Clerk and ex-officio Clerk of the Board of Supervisors, in and
for the County of San Luis Obispo, State of California, do hereby certify the foregoing to be a full, true
and correct copy of an order made by the Board of Supervisors, as the same appears spread upon their
minute book.

WITNESS my hand and the seal of said Board of Supervisors, affixed this 12™ day of November,
2010.

JULIE L. RODEWALD
County Clerk and Ex-Officio Clerk of the Board of Supervisors

ByQ)f\W\MI@Ume

Deputy Clerk.
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SAN LUIS OBISPO COUNTY
DEPARTMENT OF PUBLIC WORKS

Noel King, Director

County Government Center, Room 207 » San Luis Oblspo CA 93408 = (805) 781-5252
Fax (80B) 781-1229  email address: pwd@co.slo.ca.us

August 1, 2007
PROCEDURAL MEMORANDUM AD-15 (Revised)

TO: - Division Heads

|7

SUBJECT: Development of Construction Contract Documents for Advertising, Bidding
and Awarding of County Public Works Projects '

!
FROM: Director of Public Works \\IY/ 6‘

PURPQ;S!;":'," L

To establish a procedure to be followed ih leading to the advertisement,
award and administration of all Public Works Department contracts in cooperatlon
with the County Clerk's Oﬂ" ice.

PHASE | - Development of Project Documents Package

A. PROJECT MANAGER shall:

1. Be consulted and agree that the project conforms to its scope, schedule and
budget and is ready to advertise. .

B. DESIGN ENGINEER shall:
1. Review and check advertlsmg document package for conformaty if the
advertising package is not complete, no further processing shall be

completed and the Project Manager shall be notified immediately.

2. ‘Draft all contract documents produced by the Department and shall review
and approve all contract documents prepared by Departiment consultants.

" 3. . Submitfinal contract draft to County Counsel for review and signature.



Submit final contract, as approved and signed by County Counsel, to Public
Works Director for signature.

Submit the entire advertising documents package to the County’s Copy
Center to be copied. Unless determined otherwise, 50 sets will be made.

Prepare a letter (board letter & cover) to the Board of Supervisors to present
the proposed contract for approval and notice, and request that a bid
opening date be set. The bid opening date shall be a minimum of 30 days
after the Board’s approving action.

Deliver the completed contract document package, including all Board
required and signed transmittal letters, to the Supervising Administrative
Clerk Il no later than the two (2) weeks prior to the requested Board date;

* notify the Project Manager of the advertising/bid opening schedule.

C. SUPERVISING ADMINISTRATIVE CLERK 1 shall:

1.

Use "original" contract to. run 8 sets of title sheet, "Notice to Bidders" and
"Proposal" (usually approx. 11 pages total - stop copying just before Bidders Bond).
Attach one set to the County Clerk's copy of the contract and include this
with the bid memo and agenda packet. Give the 6 remaining sets to the
Administrative Assistant along with a copy of the board memo showing-board
date, bid opening date and Engineer's estimate (highlighted).” . _ .

Distribute copies of contracts (write the bid date in all contracts on Notice to
Bidders page A-2 or DB-3) as follows:

1-  Is included with the agenda packet

1-  County Counsel (email the contract name, # & bid date to
PForan@co.slo.ca.us)

Project Manager (send)

Construction Engineer (send)

Soils Lab (send)

Road Maintenance Superiniendent (send)
File copy (hold)

Resident Engineer (hold)

County Clerk (hold)

Contractor (hold)

State (hold, confirm need, send if requested)

JRL N Y. M WL . . R S §
l

Save file copy and Board cover letter per Department of Public Works
standard archiving procedures.

Be responsible for the processing associated with contract addenda, see
helow.



@

RECEPTIONIST shall:

1.

" PROCEDURE FOR ISSUING ADDENDA: (see attachment)

1.

Hold the balance of the cdntracts at the front desk. Af the time the Board of

_Supervisors approves and sets the bid opening date, the bid opening date

shall be inserted in the "Notice to Bidders" section.

Prepare two sets of labels: one set with the Engineer’'s Estimate (placed in
the center at the top of the contract), and one set with the Contract No., Date
of Opening, and Time of Opening (placed in the lower left-hand corner ofthe
contract). The contracts are now ready for sale.

Send appropriate copies to contractors’ plan rooms as specified on list at
reception desk.

Contractors coming to the office to buy contracts should be sent to the
Finance Section cashier first to pay the required fee. Checks coming in by
mail should alsc be sent through cashier. . '

IMPORTANT: For those individuals purchasing plans, keep a list of the
names and addresses of these plan holders. This list may be needed in
order to send addenda to those listed. Periodically, callers may request

-names of these interested parties and prospective bidders. The receptionist

may provide the information from this list to those calling.

Addenda will be initiated by either the Project Manager or the Design
Engineer with approval of the Director; all individual project addenda will be
numbered sequeniially and shall be coordinated through the Administrative
Support Section.

The Design Engineer shall have the addendum typed in the format as shown
on Attachment A.

The Receptionist shall mail the addenda by an electronic facsimile to the

“plan holders with a return signed copy being required to be sent back as

receipt of the delivery.

The Receptionist shall attach the addenda to all unsold contracts if the
advertising period is still open.

The Supervising Administrative Clerk 1 will distribute the addenda to the
original 9 who received contracts (refer to page 2).



Phase Il - Bid Opening

A.  DESIGN ENGINEER shall:

1.

Represent the Public Works Department at the bid opening. After the bids
have been opened, the County Clerk shall retain the bid bond, cashier's
check or certified check accompanying the bids. The Design Engineer shall
deliver the bid proposals back o the Finance Section for checking and
entering into the computer based bid summary sheet.

Any errors or discrepancies found in a bid document submitted shall be
annotated on the proposal and shall be resolved before proceeding to award,;
the Project Manager shall be notified of any such discrepancy.

Prepare a list of any sub-contractors listed in the successful bidders proposal .
and provide said list to the Receptlionist. The Receptionist shall be informed
if there were no sub-contractors listed. ‘

B. FINANCE SECTION shall:

2.

1.

Prepare a bid summary listing all contract items and engineer's estimate. _

Complete the bid summary on receipt of all the bid proposals, showing the
contract items as bid or, in the case of error, the corrected amount of bid.
Give a copy to Supervising Administrative Clerk Il

Give Supervising Administrative Clerk | four copies of the successful bid
proposal and bid bond. Copy all pages that are filled in by the Contractor:
Proposal, and pages A-5 through A-12 including Bidder's Bond.

Return the successful bid (with original documents and envelopes), and the
unsuccessful bids and their envelopes, along with a copy of the bid
summary, to the County Clerk as soon as possible and no later than 24
hours after the bid opening.



C‘ C. SUPERVISING ADMINISTRATIVE CLERK | shall:

1. Have copies made of the bid summary as follows:
Number of Sent to
Copies
1 ' Copy to each Bidder (to be mailed by the

administrative assistant)

Design Engineer

Construction Engineer

State (if requested)

Reception for mailing to plan rooms, etc.
Resident Engineer

File copy of contract

[EC QT { o QK QU Q'Y

2. Insert the successful bid proposal and bid bond into the contracts being held
(Public Works’ copy, County Clerk's copy, Contractor's copy, Resident
Engineer's copy, and Finance Sectlon s copy - staple sheet to each page -
receptlonlst can do thls) '

D. RECEPTIONIST shall:

C 1. ‘Maintain a copy of the final bid summary list and sub-contractors list for
public review and information. -

2. Store unsold contracts for a period of not less thah sixty calendar days after
which said copies shall be sent to the Design Engineer.

Phase lll - Contract Awarding
A.  DESIGN ENGINEER shall:
1. Check funding with Project Manager and the Finance Section before
scheduling the award of contract. The Finance Section reviews and writes

fiscal portion of the Board of Supervisors memo to award the contract.

(J 2. Verify that the contractor's license is valid and current before awarding
. contract.



&

Following a review of the bids by the Design Engineer, have a Board letter
prepared recommending the awarding of the contract, to include contingency
amounts, change order thresholds, and allowances for traffic control if
required; also, a memorandum to the County Clerk containing an explanation
of any errors or discrepancies in bid proposals.

SUPERVISING ADMINISTRATIVE CLERK | shall:

1.

Process Board letter for the agenda. Attach copies of the letter to the
contracts provided to the Resident Engineer and the Finance Section.

A Division of Apprenticeship Standards Form (DAS13) should be completed
and forwarded to the Design Engineer for signature (V:Design-LGG-
apprenticeship. Go to page DB 11 or A-8 for info in contract).

DESIGN ENGINEER shall:

1.

Prepare, after approval of the award by the Board of Supervisors, a "Notice
of Award" letter fo the successful low bidder. The lefter, along with the
Clerk's and the Contractor's (and State's, if required) copies of the contract,
shall be mailed by Certified Mail, Return Receipt Requested or hand
delivered. Upon the return of the receipt, the Supervising Administrative
Clerk | shall provide the delivery date .and-anticipated contract document
return date to the Design Engineer-and assigned Resident Engineer.
Contractor shall be requested to signthe contract documents and to provide
the Performance Bond, the Payment Bend, and Insurance Cettificates, as
required. Contractor has 15 days, not including Sundays and holidays, from
receipt of award letter to mail bonds and signed contract back to the
Department. Said letter shall instruct contractor to return the signed

- contracts to the Supervising Administrative Clerk I, who shall in turn, notify

the Design Engineer of their return to the Department.

Upon receipt of the bonds, insurance forms and signed contracts, check the
insurance and bonds for accuracy. If insurance and bonds are not in order,
contact the Contractor to submit proper docurments and inform the Project
Manager and Resident Engineer.

Note expiration dates on insurance certificates to verify coverage through
construction activity and notify the Resident Engineer of compliance.

Review submitted documents for DBE requirements, if required.

Return the reviewed contracts and bonds to Supervising Administrative Clerk
| for processing. :



. D.
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SUPERVISING ADMINISTRATIVE CLERK Il shall:

1.

Make copies of all of the bonds and insurance documents submitted by the
Contractor and staple them into the Department’s copies of the contract. Fill

in the appropriate blanks in the Agreement (Put originals in clerk’s copy & put date
of bid award & contractor’s name on 1% page of agreement in all agreements).

Deliver the signed contracts (Clerk's and Contractor's) to the Clerk's office
(put a post-it that reads Vicki/Katrina, please sign both contracts and call me fo pick up ours.

Thanks, Cherrie, Public Works, Ext 2420) who will stamp the signature of the
Board of Supervisors Chairperson. The Clerk's copy of the contract remains
there. Bring the Contractor's copy back.

Copy the contract signature page and staple the copy in the Department’s 3
copies of the contract. Upon direction of the Design Engineer, a "Notice to
Proceed" letter shall be mailed to the Contractor along with their executed
copy of the contract. Send by Certified Mail Return Receipt Requested or it
can be hand delivered. . If hand delivered, the Contractor will need to sign
and date at the bottom of the letter, said letter will then be returned to the
Supervising Administrative Clerk | for filing with the project documents.

Send a copy of the "Notice to Proceed" to the ReSIdent Englneer along with
his copy of the contract. When the return receipt is received, send a copy to

'mthe Resident Engineer so they will know when it was signed. If hand .
delivered, send a copy of the signed leiter. P

Send file copy of the contract to file clerk. If app!icéb'ie', send State their
copy. ' :

FINANCE SECTION shall:

Prepare an original pay estimate form with contract items of prices as bid. Put the
ORIGINAL estimate forms in our file copy of the contract. When requested, make
copies for the resident engineers.

PROJECT MANAGER shall:

Have a Resident Engineer Pending File prepared for construction. If appropriate,
include any necessary funding letters.



Phase IV - Construction

RESIDENT ENGINEER shail:

1.

Upon receipt of the "Notice to Proceed" the Resident Engineer assumes the
responsibility for the administration of the contract to its completion and final
payment.

A news release and Resident Engineer's Report of Assignment will be made
on the project. On Calirans projects, the Construction Engineer will write a
letter fo Caltrans requesting that the Resident Engineer have the authority to

“approve work on contract change orders.with prior approval, up to $3,500.

The Resident Engineer will set up and keep current a set of contract records
following the applicable procedures as outlined in the Department of
Transportation Construction Manual.

Secure any equipment warranty certificates, equipment manuals and/or
operations procedures for the Project Manager; coordinate warranty
inspections, approval and acceptance of equipment with the Project
Manager; coordinate equipment operational handoff with the Project
Manager and responsible Division’s maintenance personnel.

‘The minimum records that will be required on any contract are as follows:

| :a. Resident Enginéer's Daily Report, Form CD 934, filled in daily with a

copy going to the Construction Enginéer and then to the contract file.
Onglnal to be kept with the Resident Engineer's records. '

b. Ass:stant Resident Engineer's Daily Report of Equipment and Labor
Form CD 887, filled in daily with a copy going to the Construction
Engineer and then to the contract file. The original form is to be kept
with the Resident Engineer's records. '

c. . The Weekly Statement of Working Days, Form DC 714, filled in
weekly with a copy to the Construction Engineer and the contract file
and a copy to the contractor.

d. Financial Records, consisting of a minimum of one Contract ltem
Quantity Sheet for each contract item and additional sheets for each
contract change order written; records shall be consistent with the
provisions and requirements in the Construction Manual.

e. Project Record Estimates will be made out from the Resident
Engineer's quantity calculation sheets for each pay period and filed in
_ the Resident Engineer's records.
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f. Contract Change Orders shall be written, processed and approved as
~ outlined in the Construction Manual.

g. Copies of Daily Extra Work Reports, complete with copies of invoices,
will be submitted to Finance Section with the progress estimates. The
Resident Engineer will verify hours and rates shown on the Daily Exira
Work Reports before submitting and the original Daily Extra Work
Reports will be filed with project records. The Finance Section will
check the accuracy of DEWR's; if corrections are made, a corrected

- copy will be returned to the Resident Engineer.

h.  When required, maintain all rebords associated with EEO/Labor
Compliance Standards and DBE compliance documents.

i. Job site safety records.

Use the 20th day of each month for progress payments. The Resident
Engineer will prepare all received records needed for the pay estimate and
forward to the same to the contract accountant by the end of the third
working day following the 20th.

At the completion of the project, the Resident Engineer, acting as the
representative of the Public Works Director, will perform the final inspection
and acceptance. The Resident Engineer will then notify the Supervising
Administrative Clerk 1l and the Construction Engineer to prepare the Notice
of Completion and Acceptance for the Board of Supervisors’ approval. The
Resident Engineer shall also provide the Finance Section with the estimated
total cost of construction.

Forward to the Contractor three copies of the Statement of Final Quantities
and the Proposed Final Estimate for approval when all of the following work
is completed: the Notice of Completion and Acceptance has been turned in;
Weekly Statement of Working days has been completed; ali contract items
and extra work has been checked, posted and balanced; deductions
determined and posted; liquidated damages and adjustmenti of
compensation determined and posted.

Begin the processing of the Final Estimate when the Statement of Final
Quantities has been approved by the Contractor.

Produce “As-Constructed” plans for the project énd shall deliver said plans
to the Director of Public Works within 6 months of the filing of the Notice of
Completion.



SUPERVISING ADMINISTRATIVE CLERK | shall:

1.

Prepare, upon the request of the Resident Engineer, a Notice of Completion
and Acceptance and Resolution for presentation to the Board of Supervisors.
A copy of the agenda material shall be sent to the Finance Section contract
accountant.

Upon receipt of the recording date of the Notice of Completion, give the
Finance Section a copy of the recorded documents and place a copy in the
project file.

RESIDENT ENGINEER shall:

1.

Complete the Final Report, including the project’s final financial data from
Finance Section, and send it to the Administrative Support Section. Atyped
draft is returned to the Resident Engineer for review. After reviewing the
report, the Resident Engineer retums the draft and attachments for final
preparation, signature and filing.

Convene a “Final Project Review” meeting to include the Project Manager,
Design Engineer, Resident Engineer, and Financial Section Manager; said
meeting shall be held within 30 days of the completion of the Final Report.

Have fulfilled their responsibility on the project when the Final Report is
completed and the “Record Drawings” plans are submitted to the Director;
said plans shall be submitted to the Director within 6 months of the
completion of the Final'Report. :

SUPERVISING ADMINISTRATIVE CLERK [ shall:

After Final Report has been completed, send original, with cover letter, to the
County Clerk. File a copy in the contract file. Contract file may now be sent to
closed files at the Operational Center, if not needed for Audit (check with Finance
Section regarding this). “Record Drawings” plans shall be returned to the Design

‘Engineer for filing and storage.

10



- ATTACHMENT A

Example of Addenda Format

(Date)

FAX ONLY &
ATTACH TO CONTRACT

ADDENDUM NO. 1 TO

[TITLE OF CONTRACT]
CONTRACT NO.

Although a specification for erosion control is mcluded in the spemal provisions, no erosion

._.contro! measures are to be included in this contract R

Survey monument wells shall conform to the attached drawmgt

All bidders, shall acknowledge acceptance of this correctlon notice, PLEASE FAX TO US,

TODAY, A SIGNED COPY OF THIS SHEET INDICATING CONFIRMATION OF RECEIPT
OF THIS ADDENDUM (FAX {805)781-1229). If you are unable to read the fax, please call
George Gibson in the Public Works Department at (805)781-4469.

NOEL KING
Public Works Director

File: Contract No.

ACKNOWLEDGMENT

Company Name Printed Name Signature Date

V:AADM_SERWVWPROCEDURAD-15-REDLINE-2.WPD.CAH
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ARROYO GRANDE CREEK CHANN
=TATION

PROJECT DESCRIPTION

THESE PLANS PROVIDE DETAILS FOR THE REMOVAL OF SEDIMENT FROM ARROYO GRANDE AND LOS
BERROS CREEK CHANNELS IN THE COUNTY OF SAN LUIS OBISPO. CONSTRUCTION ACTIVITIES WILL
CONSIST OF EXCAVATION AND DISPOSAL OF SEDIMENT FROM THE CHANNEL FLOODPLAINS AND
INSTALLATION OF LOG HABITAT STRUCTURES.

GRADING SUMMARY

TOTAL CUT VOLUME =21,332 CY
TOTAL FILL VOLUME = 0 CYy
NET CUT = 21,332 CY

THE ABOVE QUANTITIES ARE APPROXIMATE IN—PLACE VOLUMES CALCULATED AS THE DIFFERENCE
BETWEEN EXISTING GROUND, AS MAPPED IN 2006, AND THE PROPOSED FINISH GRADE. EXISTING
GROUND IS DEFINED BY THE TOPOGRAPHIC CONTOURS AND/OR SPOT ELEVATIONS ON THE PLAN.
PROPOSED FINISH GRADE IS DEFINED AS THE DESIGN SURFACE ELEVATION OF EARTH TO BE
CONSTRUCTED.

THE ABOVE QUANTITIES HAVE BEEN CALCULATED FOR PERMITING PURPOSES ONLY AND HAVE NOT
BEEN FACTORED TO INCLUDE ALLOWANCES FOR BULKING, CLEARING AND GRUBBING, SUBSIDENCE,
SHRINKAGE, OVER EXCAVATION, AND RECOMPACTION, UNDERGROUND UTILITY AND SUBSTRUCTURE
SPOILS AND CONSTRUCTION METHODS.

THE CONTRACTOR SHALL PERFORM AN INDEPENDENT EARTHWORK ESTIMATE FOR THE PURPOSE OF
PREPARING BID PRICES FOR EARTHWORK. THE BID PRICE SHALL INCLUDE COSTS FOR ANY
NECESSARY IMPORT AND PLACEMENT OF EARTH MATERIALS OR THE EXPORT AND PROPER DISPOSAL
OF EXCESS EARTH MATERIALS.

PRIOR TO COMMENCEMENT OF CONSTRUCTION, CONTRACTOR SHALL PERFORM AN UPDATED CROSS
SECTION SURVEY TO DETERMINE ACTUAL CONDITIONS.

GENERAL NOTES

1) PREPARED AT THE REQUEST OF:
SAN LUIS OBISPO COUNTY
FLOOD CONTROL AND WATER CONSERVATION DISTRICT

2) AERIAL MAPPING OF THE PROJECT AREA WAS PERFORMED BY:
CENTRAL COAST AERIAL MAPPING, INC.
710 FIERO LN #24
SAN LUIS OBISPO, CALIFORNIA 93401
(805)543—4307
JOB# 2005841
PHOTOGRAPHY DATE: 3/10/2005

3) ELEVATION DATUM: NAVD 88, BASED ON NGS BENCHMARK X 532, PID "FVO421”, ELEVATION= 13.5"

4) HORIZONTAL DATUM: HORIZONTAL COORDINATES CONSTRAINED TO NGS MONUMENT HPGN CA 05 05,
PID "FV2048”", NAD83, CALIFORNIA STATE PLAN ZONE 5

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

6) ELEVATIONS AND DISTANCES SHOWN ARE IN FEET AND DECIMALS THEREOF. CONTOUR INTERVAL IS
2 FEET

7) PROPERTY LINES ARE NOT SHOWN HEREON

8) ALL CONSTRUCTION AND MATERIALS SHALL CONFORM TO THE CURRENT EDITION OF THE STATE OF
CALIFORNIA STANDARD SPECIFICATIONS FOR CONSTRUCTION OF LOCAL STREETS AND ROADS
(HEREAFTER REFERRED TO AS "STANDARD SPECIFICATIONS”, AND SHALL BE SUBJECT TO APPROVAL OF
THE OWNER.

9) THE COUNTY PUBLIC WORKS DEPARTMENT SHALL BE NOTIFIED AT LEAST 48 HOURS PRIOR TO
CONSTRUCTION. A QUALIFIED CIVIL ENGINEER WITH EXPERIENCE IN THE INSTALLATION OF FEATURES
OF THE TYPE SHOWN ON THESE PLANS, SHALL PROVIDE INSPECTION SERVICES DURING THE
CONSTRUCTION PROCESS.

10) CONSTRUCTION CONTRACTOR AGREES THAT IN ACCORDANCE WITH GENERALLY ACCEPTED
CONSTRUCTION PRACTICES, CONSTRUCTION CONTRACTOR WILL BE REQUIRED TO ASSUME SOLE AND
COMPLETE RESPONSIBILITY FOR JOB SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF
THE PROJECT, INCLUDING SAFETY OF ALL PERSONS AND PROPERTY; THAT THIS REQUIREMENT SHALL
BE MADE TO APPLY CONTINUCUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS, AND
CONSTRUCTION CONTRACTOR FURTHER AGREES TO DEFEND, INDEMNIFY AND HOLD DESIGN
PROFESSIONAL HARMLESS FROM ANY AND ALL LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE
PERFORMANCE OF WORK ON THIS PROJECT, EXCEPTION LIABILITY ARISING FROM THE SOLE
NEGLIGENCE OF DESIGN PROFESSIONAL. NEITHER THE PROFESSIONAL ACTIVITIES OF CONSULTANT NOR
THE PRESENCE OF CONSULTANT OR HIS OR HER EMPLOYEES OR SUB—CONSULTANTS AT A
CONSTRUCTION SITE SHALL RELIEVE THE CONTRACTOR AND ITS SUBCONTRACTORS OF THEIR
RESPONSIBILITIES INCLUDING, NOT LIMITED TO, CONSTRUCTION MEANS, METHODS, SEQUENCE,
TECHNIQUES OR PROCEDURES NECESSARY FOR PERFORMING, SUPERINTENDING OR COORDINATING ALL
PORTIONS OF THE WORK OF CONSTRUCTION IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND
APPLICABLE HEALTH OR SAFETY REQUIREMENTS OF ANY REGULATORY AGENCY OR OF STATE LAW.

SECTION AND DETAIL CONVENTION

SECTION OR DETAIL IDENTIFICATION \

(NUMBER OR LETTER)
@W REFERENCE SHEET ON WHICH

REFERENCE SHEET FROM WH!CH‘/ \ SECTION OR DETAIL IS SHOWN.
DETAIL OR SECTION IS TAKEN.
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11) EXISTING UNDERGROUND UTILITY LOCATIONS:

LOCATIONS SHOWN ARE COMPILED FROM INFORMATION SUPPLIED BY THE APPROPRIATE UTILITY
AGENCIES OR FROM FIELD MEASUREMENTS TO ABOVE GROUND FEATURES READILY VISIBLE AT THE
TIME OF SURVEY. LOCATIONS SHOWN ARE APPROXIMATE. THE CONTRACTOR IS CAUTIONED THAT
ONLY ACTUAL EXCAVATION WILL REVEAL THE DIMENSIONS, SIZES, MATERIALS, LOCATIONS, AND
DEPTH OF UNDERGROUND UTILITIES.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE LOCATION AND/OR PROTECTION OF
ALL EXISTING AND PROPOSED PIPING, UTILITIES, TRAFFIC SIGNAL EQUIPMENT (BOTH ABOVE
GROUND AND BELOW GROUND), STRUCTURES, AND ALL OTHER EXISTING IMPROVEMENTS
THROUGHOUT CONSTRUCTION.

PRIOR TO COMMENCING FABRICATION OR CONSTRUCTION, CONTRACTOR SHALL DISCOVER OR
VERIFY THE ACTUAL DIMENSIONS, SIZES, MATERIALS, LOCATIONS, AND ELEVATIONS OF ALL EXISTING
UTILITES AND POTHOLE THOSE AREAS WHERE POTENTIAL CONFLICTS ARE LIKELY OR DATA IS
OTHERWISE INCOMPLETE.

CONTRACTOR SHALL TAKE APPROPRIATE MEASURES TO PROTECT EXISTING UTILITIES DURING
CONSTRUCTION OPERATIONS, AND SHALL BE SOLELY RESPONSIBLE FOR THE COST OF
REPAIR/REPLACEMENT OF ANY EXISTING UTILITIES DAMAGED DURING CONSTRUCTION. CONTRACTOR
TO CALL UNDERGROUND SERVICE ALERT (1-800—642-2444) TQ LOCATE ALL UNDERGROUND
UTILITY LINES PRIOR TO COMMENCING CONSTRUCTION.

UPON LEARNING OF THE EXISTENGE AND/OR LOCATIONS OF ANY UNDERGROUND FACILITIES NOT
SHOWN OR SHOWN INACCURATELY ON THE PLANS OR NOT PROPERLY MARKED BY THE UTILITY
OWNER, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE UTILITY OWNER AND THE CITY BY
TELEPHONE AND IN WRITING.

UTILITY RELOCATIONS REQUIRED FOR THE CONSTRUCTION OF THE PROJECT FACILITIES WILL BE
PERFORMED BY THE UTILITY COMPANY, UNLESS OTHERWISE NOTED.

PRIOR TO BEGINNING WORK, THE CONTRACTOR SHALL CONTACT ALL UTILITIES COMPANIES WITH
REGARD TO WORKING OVER, UNDER, OR AROUND EXISTING FACILITIES AND TO OBTAIN
INFORMATION REGARDING RESTRICTIONS THAT ARE REQUIRED TO PREVENT DAMAGE TO THE
FACILITIES.

12) SHOULD THE CONTRACTOR DISCOVER ANY DISCREPANCIES BETWEEN THE CONDITIONS EXISTING IN
THE FIELD AND THE INFORMATION SHOWN ON THESE DRAWINGS, HE SHALL NOTIFY THE ENGINEER PRIOR
TO PROCEEDING WITH CONSTRUCTION.

13) THE CONTRACTOR SHALL BE RESPONSIBLE FOR DESIGN, PERMITTING, INSTALLATION, AND
MAINTENANCE OF ANY AND ALL TRAFFIC CONTROL MEASURES DEEMED NECESSARY.

14) THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE GENERAL SAFETY DURING CONSTRUCTION. ALL
WORK SHALL CONFORM TO PERTINENT SAFETY REGULATIONS AND CODES. THE CONTRACTOR SHALL BE
SOLELY AND COMPLETELY RESPONSIBLE FOR FURNISHING, INSTALLING, AND MAINTAINING ALL WARNING
SIGNS AND DEVICES NECESSARY TO SAFEGUARD THE GENERAL PUBLIC AND THE WORK, AND PROVIDE
FOR THE PROPER AND SAFE ROUTING OF VEHICULAR AND PEDESTRIAN TRAFFIC DURING THE
PERFORMANCE OF THE WORK. THE CONTRACTOR SHALL BE SOLELY AND COMPLETELY RESPONSIBLE FOR
COMPLIANCE WITH ALL APPLICABLE PROVISIONS OF OSHA IN THE CONSTRUCTION PRACTICES FOR ALL
EMPLOYEES DIRECTLY ENGAGED IN THE CONSTRUCTION OF THIS PROJECT.

15) THE CONTRACTOR SHALL PURSUE WORK IN A CONTINUOUS AND DILIGENT MANNER TO ENSURE A
TIMELY COMPLETION OF THE PROJECT.

16) ALL CONSTRUCTION SHALL BE CLOSELY COORDINATED WITH THE ENGINEER SO THAT THE QUALITY
OF WORK CAN BE CHECKED FOR APPROVAL.

17) THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE SITE IN A NEAT AND ORDERLY
MANNER THROUGHOUT THE CONSTRUCTION PROCESS. ALL MATERIALS SHALL BE STORED WITHIN
APPROVED CONSTRUCTION AREAS.

18) THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING AT HIS EXPENSE, ALL PERMITS AS
REQUIRED BY THE LOCAL AGENCIES, INCLUDING BUT NOT LIMITED TO; ENCROACHMENT, GRADING AND
LANE CLOSURES NOT PREVIOUSLY OBTAINED BY THE OWNER. THE CONTRACTOR SHALL PROVIDE ALL
MATERIALS, LABOR AND EQUIPMENT REQUIRED TO COMPLY WITH ALL APPLICABLE PERMIT CONDITIONS
AND REQUIREMENTS.

19) CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CONSTRUCTION STAKING AND LAYOUT, UNLESS
OTHERWISE SPECIFIED IN THE PLANS.

20) NO CONSTRUCTION SHALL BE STARTED WITHOUT PLANS APPROVED BY THE COUNTY DEPARTMENT OF
PUBLIC WORKS. THE DEPARMENT OF PUBLIC WORKS SHALL BE NOTIFIED AT LEAST 48 HOURS PRIOR
TO THE START OF CONSTRUCTION AND OF THE TIME AND LOCATION OF THE PRE—CONSTRUCTION
CONFERENCE.  ANY CONSTRUCTION PERFORMED WITHOUT PRIOR NOTIFICATION TO THE DEPARTMENT OF
PUBLIC WORKS WILL BE REJECTED AND WILL BE AT THE CONTRACTOR’S RISK.

21) THE CONTRACTOR SHALL NOT BEGIN ANY CONSTRUCTION WORK UNTIL THE PROJECT SCHEDULE AND
WORK PLAN IS APPROVED BY THE ENGINEER.
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EROSION CONTROL AND ACCESS NOTES

1. PRIOR TO COMMENCEMENT OF WORK, CONTRACTOR SHALL PROVIDE THE ENGINEER WITH A DETAILED
CONSTRUCTION SCHEDULE, INCLUDING DETAILS OF SITE B.M.P.S AND INTENDED WORKING HOURS.

2. ACCESS TO LEVEES SHALL BE FROM EXISTING ESTABLISHED ACCESS POINTS.

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

ANTICIPATE THAT AN EXCAVATOR WILL ACCESS THE CHANNEL AT EACH GRADING SITE BY WALKING DOWN
THE LEVEE SLOPE. THE EXCAVATOR SHALL ACCESS EACH GRADING SITE ALONG A SINGLE ACCESS PATH,
AS SHOWN ON SHT. C8. ACCESS PATHS SHALL BE ESTABLISHED AT THE DIRECTION OF THE ENGINEER.

4, UTILIZE ONLY THE APPROVED ACCESS PATHS. EXCAVATED MATERIALS SHALL BE STOCKPILED WITHIN AN
EXISTING FLAT AND PREVIOUSLY DISTURBED AREA, T.B.D.).

5. INSTALL AND MAINTAIN ALL EROSION CONTROL MEASURES INDICATED

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

7. SEED AND MULCH ALL DISTURBED ACCESS ROADS WITH NATIVE GRASSES AND HERBS.

8. NO WORK SHALL OCCUR BETWEEN OCTOBER 15 AND APRIL 15. ALL SLOPES AND DISTURBED AREAS
SHALL BE PROTECTED FROM EROSION AT ALL TIMES. DURING CONSTRUCTION, SUCH PROTECTION MAY
CONSIST OF MULCHING AND/OR PLANTING OF NATIVE VEGETATION OF ADEQUATE DENSITY. BEFORE
COMPLETION OF THE PROJECT, ANY EXPOSED SOIL ON DISTURBED SLOPES SHALL BE PERMANENTLY
PROTECTED FROM EROSION
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E EXISTING / EASTING / EUCALYPTUS RSP ROCK SLOPE PROTECTION
EG EXISTING GROUND SD STORM DRAIN
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z ELEVATION

GRADING TABLE

SITE GRADING SITE EXCAVATION LENGTH
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6 18 T0 18.5 378 170 2.0
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