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Introduction

1.0INTRODUCTION : :
Section Topics

The California Resources Agency and U.S. Army 1.0 Introduction

Corps of Engineers (USACE) formed the California 1.1 Background

Coastal Sediment Management Workgroup (CSMW) 15 (ser Guide Organization and Uses
to facilitate regional approaches for protecting,
enhancing, and restoring California’s coastal beaches
and watersheds. The CSMW mission is accomplished
through federal, state, and local cooperative efforts
with participation by the Department of Boating and
Waterways (DBW), Department of Parks and
Recreation (DPR), California Coastal Commission
(CCC), CalCoast, Minerals Management Service
(MMS), State Coastal Conservancy (SCC), California
State Lands Commission (CSLC), and U.S. Geological

Survey (USGS) Photo credit: Karen Green
The foundation of the CSMW's efforts is the

development of the California Sediment Management (g
Master Plan (SMP). Goals of the SMP are to reduce ol Sod
shoreline erosion and storm damages, restore Management Workgroup
sediment supply to the coast, and in doing so, optimize Mission

the use of varied sources of sediment. Integral Conserve, restore, and protect California’s
activities include better coordination of coastal coastal resources by developing and

facilitating regional approaches to managing

sediment management issues such as dredging, : .
sediment imbalances.

sediment flow through watersheds, and application of
beach nourishment to areas of coastal erosion.

Goals
A key element of the SMP mission is to conserve, * Reduce shoreline erosion and coastal
restore, and protect California’s coastal resources. storm damages;

The CSMW conducted an initial assessment of issues « Restore and protect beaches and coastal
and concerns associated with development of the habitat by restoring natural sediment
SMP and identified a need to better understand the supply from rivers, impoundments and
actual effects of sediment management activities on other sources to the coast: and
coastal biota, particularly related to beach nourishment
and protection. In response to this need, the CSMW
commissioned preparation of the following document:
Review of Sediment Management Impacts and Issues
Relevant to Protection of California Coastal Biota, Volume 1: Biological Impacts Analysis (SAIC
2011).

* Optimize the use of sediment from ports,
harbors, and other opportunistic sources.

This Volume 2 is a companion to the Volume 1 Biological Impacts Analysis (BIA) document.
Volume 2 provides an abbreviated user’s guide to the comprehensive review document, and
includes resource protection guidelines for sediment management projects. The guidelines
consider all the various activities associated with obtaining, delivery, and placement of sand at
the beach, which includes both the dry upper beach and tidal-subtidal profile. Seven workshops
were conducted throughout the State in 2010 to facilitate the development of the resource
protection guidelines. The habitats and species featured in the guidelines were selected based
on input received from resource and regulatory agencies and coastal managers that participated
in coordination relative to both Volumes 1 and 2.

—
c
o

-
&)
Q

0y
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Introduction

1.1 Background

Beach nourishment is widely used around
the world to reduce coastal erosion and
increase shoreline protection. The NRC
(1995) summarized that this method
provides a “soft” solution to shoreline
protection that may be favored because of
less disruption to natural coastal processes
than hard structures such as seawalls,
breakwaters, or rock groins. However,
there also are opponents who argue that
such efforts provide only temporary
benefits, and managed retreat from the
coast may be a better long-term solution.

The CSMW recognizes that a variety of
solutions may be appropriate to address the
range of sediment management needs
associated with the diverse coastline of
California. Accordingly, The SMP is being
implemented through a series of coastal
regional sediment management plans
(CRSMPs), which are being prepared by
appropriate regional entities with oversight
and assistance from CSMW. At the time of
this writing, three CRSMPs had been
completed and seven were in progress or
planned (http://www.dbw.ca.gov/csmw/crsmp.
aspx).

Several activities provide opportunities of
source materials for beach nourishment,
including beneficial reuse of sands dredged
during routine maintenance of ports and
harbors, inlet areas of bays and estuaries,
or maintenance of river flood control
channels or basins. Sands excavated
during coastal development projects
(opportunistic sand sources) or mined from
offshore sand deposits (borrow sites)
represent other potential sources.
Sediment testing guidance developed by
the U.S. Environmental Protection Agency
(USEPA) and USACE require sediments
used for beach nourishment to be free of
hazardous contaminants and compatible
with biological and recreational beneficial
uses.

Beach Nourishment

Involves the addition of sand to extend a beach
and the nearshore shallows seaward. NRC 1995

Tk R

Photo credit; Karen Green

Workshops were held to support development of
resource protection guidelines

Beach nourishment and related sediment
management activities involve wuse of
construction  equipment that impacts
sediment, water, and biological resources.
The coastal habitats in  which these
activities take place may support coastal
fisheries, migratory and resident wildlife,
and endangered or threatened species.

The CSMW identified a disparity in permit
requirements regulating coastal sediment
management projects in California, some of
which was believed to be attributable to
incomplete knowledge of coastal
ecosystems and understanding of impacts.

The CSMW identified that a more complete
understanding and better scientific data are
needed to support environmentally sound
decision-making by policy-makers, the
regulatory  community, and project
proponents with respect to coastal sediment
management. In particular, the CSMW was
interested in a review of California coastal
biological resources and potential impacts
associated with sediment management to
address several questions, as follows.

Science Applications International Corporation
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What are the positive and negative
effects of beach nourishment on species
and/or ecosystems?

Are documented concerns based on
scientific data, uncertainty-based
conservatism, or other information?

What are the types of species,
threatened and/or endangered species,
and sensitive habitats/ecosystems that
are potentially impacted by sediment
management activities?

What is the appropriate level and type of
pre- and post-project sampling needed to

What are the ways biological resources
may be impacted by sediment
management activities?

What mitigation measures have been
implemented and has the effectiveness of
any of these mitigation measures ever
been demonstrated?

What are the areas where the information
needed to make science-based decisions
is sparse or unknown?

How can potential impacts from sediment
management activities to coastal biota and
ecosystems be minimized in order to

reduce concerns of the regulatory
community and streamline permitting of
sediment management activities?

evaluate the project for significant
changes?

Several goals and objectives guided the preparation of the Volume 1 BIA document to address
the above questions (Table 1.1-1). The focus was to provide a document to meet multiple
information needs and uses by the anticipated variety of users of the document. Hundreds of
documents, including published literature, beach nourishment and dredging permits, monitoring
reports, and other “gray” literature were reviewed. Substantial information also was obtained
and reviewed from resource and regulatory agencies and other sources (Table 1.1-2).

Table 1.1-1. Biological Impacts Analysis Volume 1 goals and objectives.

Study Goals

e Serve as a reference document for future beach nourishment and related sediment
management projects,

e  Provide an educational tool for regulators, project proponents, and interested public,

e Provide a mechanism for dialog among stakeholders on potential impacts of sediment
management activities on California’s natural resources.

Study Objectives
e Organize relevant information for ease of reference.

e Accurately explain the basis of concern to biological resources from sediment management
activities.

e Provide a balanced critical evaluation of concerns based on review of relevant available
information.

e Identify information gaps that limit current understanding of impacts.
e Provide science-based recommendations to address critical information gaps.

e Provide recommendations for appropriate ways to protect California’s resources during
sediment management activities, based on a current understanding of potential impacts.

e Provide recommendations to streamline permitting.
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The Volume 1 BIA provides background
descriptions of sediment management practices,
coastal processes, coastal habitats, and
associated biological resources. Integrated
technical summaries review impacts to coastal
habitats and species associated with equipment
use (e.g., dredging, excavation, sand spreading,
vessels, vehicles), sand burial and post-
construction sand movement or sedimentation,
and changes to water quality. The discussions
distinguish  between direct, indirect, and
cumulative impact concerns.

In addition, issues associated with preparation
of impact assessments, such as significance
thresholds, mitigation measures, and monitoring
are reviewed.

Recommendations are provided to address
critical data gaps and to assist planning
decisions with respect to environmental design,
mitigation, monitoring, and permitting of
sediment management projects. Furthermore,
recommendations  are made regarding
development of tools, processes, or guidelines
to facilitate evaluation of project performance
and more effective management of ecosystem
and cumulative impacts on a regional basis.

The Volume 1 BIA also includes educational
information and data summaries. A detailed
glossary summarizes scientific and technical
terms relevant to sediment management.

Technical appendices review historical permit
requirements relevant to protection of biological

resources, results of monitoring beach
nourishment projects in California and
elsewhere in the world, and representative

significance criteria and mitigation measures
applied to California sediment management
projects.

“Photo credit: Kaen Green

Table 1.1-2.

List of useful information sources relevant
to sediment management or California
resources.

CSMW
o http://dbw.ca.govicsmw/sedimentmasterplan.htm

Selected California State and Municipal Websites
o http://www.beacon.ca.gov/

o http://www.calcoast.org

o http://ceres.ca.gov

o http://www.coastal.ca.gov/

« http://coastalchange.ucsd.edu/

o http://www.dfg.ca.gov/marine/

o http://www.opc.ca.gov/

o http://www.sandag.org/

o http://www.swrch.ca.gov/

Selected Other State Websites

o http://www.dep.state.fl.us/beaches/programs/
bcherosn.htm

o http://www.dnr.state.md.us

« http://dcmz2.enr.state.nc.us/sitemap.htm
« http://wdfw.wa.gov/hab/ahg/dredge.htm

Selected Federal Websites

o http://www.spl.usace.army.mil/

o http://www.spk.usace.army.mil/

o http://www.spn.usace.army.mil/ltms

o http://el.erdc.usace.army.mil/dots/doer

o http://www.boemre.gov/sandandgravel/
o http://www.usgs.gov/state/coastal_offshore.asp

Selected International Websites

o http://www.cefas.co.uk/home.aspx

o http://www.eurosion.org/shoreline/index.html

o http://www.mwg.utvinternet.com/iss_mag_extract.htm|

o http://www.snh.org.uk/publications/on-
line/heritagemanagement/erosion/index.shtml

o http://www.ukmarinesac.org.uk/publications.htm
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Section 1
Introduction

1.2 User Guide Organization and Uses

This guide is organized in five sections. After this
introductory section, Section 2 provides relevant
background information on sediment management
locations and activities, environmental considerations
and potential impacts, and applicable regulations.

Section 3 presents the resource protection
guidelines, where users will gain greater
understanding of biological impact issues and

considerations to lessen impact concerns during
project implementation.  Acknowledgements and
references are given in Sections 4 and 5,
respectively. Table 1.1-3 provides a cross reference
to technical background information discussed in
greater detail in the Volume 1 BIA document.

A total of 27 guidelines are included in this volume.
Guidelines consider both sand placement (at beach
or nearshore receiver sites) and obtaining or delivery
of source sands (dredging, pipelines, trucks). The
guidelines cover all project phases: pre-construction,
construction, and post-construction.

A standard format is used that reviews regulatory
status, definition or functions of the resource,
sediment management issues, relevant impact
activities, guideline objectives, resource protection
considerations, effectiveness considerations,
seasonal considerations, monitoring considerations,
and references.

The resource protection considerations (e.g.,
environmental or mitigation measures) include
measures that may or may not apply depending on
project-specific activities or site-specific
environmental considerations. Monitoring
considerations consider seasonal timing as well as
information to support impact or minimization
effectiveness evaluations. The guidelines are
considerations, they are not regulatory requirements.

The guidelines consider the potential use of a broad

User’s Guide Organization

Section 1 - Introduction
Provides the background for preparation of both
Volumes 1 and 2.

Section 2 - Relevant Background Information
Provides overviews of relevant technical
information regarding sediment management
activities, impact issues, coastal processes, and
regulations.

Section 3 — Resource Protection Guidelines

* 3.1 - Habitats Where Sediment Management
May Occur

e 3.2 - Sensitive Habitats
Section 4 ~Acknowledgements
Lists document preparer, reviewers, and
Workshop Participants.

Section 5 - Literature Citations.

User’s Guide Topics

Covered
e Beach nourishment
o Beneficial reuse of maintenance materials
o Opportunistic sand placement

o Types of hiological impacts associated with
sediment management projects

o Factors that influence impact significance
o Laws and Regulations
o Resource Protection Guidelines

Not Covered
e Contaminated sediment issues

Managing erosion, runoff, and fine sediment
accumulation in embayments

Port and harbor development
Other coastal development

range of sediment sources. Because sands used for beach nourishment must be physically
suitable and clean, the guidelines do not address resource protection issues associated with
dredging or disposal of contaminated coastal sediments, maintenance activities in embayments
involving removal of sedimentation from watershed runoff, or marine construction projects.
However, many of the guidelines may be applicable to those types of projects because of

similar resource protection considerations or concerns.

In those cases, additional protective

measures may be required to address project-specific environmental issues.
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Table 1.1-3. Cross-reference of sections in the Volume 2 User’s Guide with more detailed
discussions in the Volume 1 BIA reference document.

TOPIC VOLUME 2 USER GUIDE  VOLUME 1 BIA
INTRODUCTION ..ottt Section L., Section 1
StUAY PUIPOSE .ottt L1, 11
StUdY QUESLIONS ....vevvveeeeereii et e ees I 1.2
Goals and ODJECHVES .......covvrveriiriceisierrs s T 1.3
USE O GUIAR.....ceeceecee e 1.2 e, NA
MEENOAOIOGY ...ttt 14
Report Organization ............ccoeeerieeereneeeisineeseeee e 1.2 e, 15
BACKGROUND .......cvvriuiriiriinirrereinsssississsseeissssessssse st ssnsssssesnees SECtion 2....coevvvieireeiians Various
Coastal Zone Terminology and Biological Habitats .............ccccceeee... 2.0 e, 3.1
Sediment Management LOCALIONS...........coverrreeennceeninereeereseeseens 2.2 e, 2.1
Sediment Management Activities and Methods...........ccccoveevneneene, 2.3 e 2.2
Coastal Environmental Conditions............ccovveennieenneennenneeens 24 i, 2.3
CEQA/NEPA Assessment Considerations...........ccceeerrvrverereeeennns 2.5 6
Applicable Laws and Regulations............ccccvvvrnnnrnisiesseenennnans 2.6 i 5
Water Quality Standards ..........o.cccevevriennenneeseen e 2.0 e 24,55
Potential IMPACES .......cvevrieeiiere s 2.7 s 5
Mitigation and MONILOMNG .......cceveriririririerceee s 2.8 e 7
RESOURCE PROTECTION GUIDELINES
HADIALS ..o s Section 3 ..., Section 3
Organization, FOMMAL ..o sssnees 3l s 3.1
Impact and Mitigation Considerations
Habitat Functions and Values ...
Habitats and IMPACES........c..cvvirrierreer e 33,34 e 3.3
SaNAY BEACN ... 331 3.3.2
Sandy SUBLAAL.......c.coevierrrrer 3.3.2 3.3.3
Shallow-Inlet EMbayment..........cccovvvervreenrissseerssssssseenens 3.3.3 s 3.3.9
Deepwater Inlet EMbayment.........ccoovvviesnneeneeessseeennnns 3.3.3 s 3.3.10
Coastal Dune and/or Strand............ccoevveerrenrneennesseeeens BAL e, 3.3.1
ROCKY INtEIIAAL........coeeeieeerieerceree s BA2 i, 3.34
ROCKY SUDLIAAL........ceeeriieieer s A2 i, 3.35
Kelp Forest and/or Bed...........cccovverncnniiennncnnnesssee s 342 e, 3.3.6
SUMGrass BEA........cveririeisrcenseeees s 342 e, 3.3.7
E€lgrass MEatOW ..........cccueverevniiereierens s K 3.3.8
SPBCIES ..ttt ettt Section 3 ... Section 4
Overview of Species and IMPACt CONCEIMNS.........cocerrrirrrrireieeere et 4.1
INVEITEIOTAIES. ...ttt 4.2
Sandy Beach InVertehrates ........c.oooveeveenvvesneensesseen, 331 426
PISMO Clam ..o 331 424
Sandy Subtidal Invertebrates............cccoevversnreieieeseennnnns 3.3.2 s 4.2.7
DUNGENESS Crab......cceueiririiiiiesreiereississesess s 3.3.3 s 423
Rocky Intertidal Invertebrates...........ccoovvivviveinininicsceeennns 342 s 428
Rocky Subtidal Invertebrates.........cccovvvierncnnresnercerenns A2 e, 429
ADAIONE ... A2 e, 421
California Spiny LODSEEL........cuvvvreriierreer e A2 e, 422
SAUICNINS ..ot BA2 i, 425
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Table 1.1-3 (Continued)
TOPIC VOLUME 2 USER GUIDE  VOLUME 1 BIA
IS et bbbt 4.3
California GrunioN .........cvvvveirieniercsesce e 331 43.1
GreEN SHUMJRON ...ttt 3.3.3 s 432
PACIfic HEITING ...ocvveeir s 3.3.3 433
SAIMONIAS ......cvveirier e 3.3.3 e 434
Bottom-DWelling FiSh.......ccccoevvriieiicrrsiesssessses s 3.3.2 s 435
Nearshore Water Column FiSh ........ccccoevivinininiiininnns 332 e 4.3.6
TidEPOOI FiSH ... A2 i, 4.3.7
Subtidal REE FISh ... BA2 438
BIFUS ..ttt nnas 4.4
California Brown PeliCan..........ccccoveenieiniienniccneesseeiens 331 441
California Least TEIM ......ccevierneeinnieisne e 331 e 442
ClAPPET RAIl ..ocveeci e 3.3.3 443
WESLEIN SNOWY PIOVET ... e 331 4.4.4
Gulls, SKIMmeErs, and TEINS .....ccoeveverereeeee e 331 o 445
SNOFEDINS ... e 331 4.4.6
Wading Birds ......ocvvveieieeeriiiiisereesssssssss e 333 447
Waterfowl and Seabirds..........ccovvevneenncineenecneeenes 331 448
MAFINE MAMMAUS ........vvvieieiiciiseee ettt as st ennes 45
SA OHEIS .t 332 s 451
PINNIPEAS ... 3.3.2 s 452
CRLACEANS......vicieicici b 332 45.3
BENEFICIAL AND ADVERSE IMPACTS .....cooiitieiitiniieinsins et esss st sssssssesssssssesssssssesns Section 5
Beneficial EffeCtS .....ovvvviirriiecsecsses e 2 (S 5.1
Adverse Impact Issues and CONCEIMNS........covvrrrrrereerieesineeeeeneseens 2.7 e, 5.2
Equipment and Disturbance IMpacts.........c.oceveenienneennieinens 2.7 0 5.3
Burial and Disturbance IMPactS........ccccvuerveeneeniesnneesseennns 2 5.4
Sediment Reworking and Sand TranSport.........ccccveeerrennneernnnns 2.7.3 s 5.4
Sediment and Water QUAlIY .........cccoverrrevrniensresrs e, 2.0 o, 55
IMPACT SIGNIFICANCE THRESHOLDS AND MITIGATION MEASURES .......cccccovvieiienierieinieeinnn, Section 6
CEQA/NEPA and Thresholds of Significance ...........c.cevevevrerniens 2.5 e, 6.1
Overview of Mitigation MEaSUIES..........cccveeererirneeesneneeeseeeeens 2.8,3.2 e, 6.2
Pre-Construction Phase Mitigation Measures ...........cocovveerineennne 3.2,33,34 e, 6.3
Construction Phase Mitigation Measures...........c.ocovevernenierneenenn. 3.2,33,34 e, 6.4
Post-Construction Mitigation MEASUIES..........cceveerereeriersineeennnnns 3.2,33,34 e 6.5
Summary of Mitigation MEASUIES ........cceeeerrrernrereeneseessssssenseeens 3.2, AppendiX A......cccovvveenne. 6.6
RESOURCE MANAGEMENT AND MONITORING APPROACHES............ 2.8,32,3334. ... Section 7
RECOMMENDATIONS ...ttt ettt ettt bbbttt Section 8
PREPARERS AND CONTRIBUTORS ......c.occviiiriereinirsieinirseeisssseeesssenees 4.0 o Section 9
LITERATURE CITED ...coivieiiirieiiinneisiseeississseesessesesssssseesssssssssssssessssenees 5.0 i Section 9
REVIEWED PERMITS ..ottt et es st sb sttt st st sssensessssassessnsns Appendix A
ANNOTATED SUMMARIES OF REPORTED IMPACTS ......cviiiniieiniienisises s Appendix B
WATER QUALITY TECHICAL SUPPORT INFORMATION ......oviiriiriisisissisieissie s Appendix C
SIGNIFICANCE CRITERIA AND MITIGATION MEASURES Appendix D
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Section 2
Background Information

2.0 RELEVANT BACKGROUND INFORMATION

This section provides an overview of beach
nourishment related activities, environmental
conditions, potential impacts, and regulatory
requirements and considerations associated
with sediment management activities in the
coastal zone.

Section 2.1 provides an overview of coastal
zone terminology and biological habitats
addressed in this document. Locations where
coastal sediment management projects occur
are shown in Section 2.2. Different activities
(e.g., dredging, placement, beach construction)
associated with beach nourishment projects
are described in Section 2.3. Section 2.4
provides an overview of coastal processes and
environmental  conditions that  naturally
influence habitats and supported biological
resources. Environmental documentation and
impact assessment considerations are
reviewed in Section 2.5. Applicable laws and
regulations are described in Section 2.6.
Impacts to biological resources and waters
from sediment management activities are
described in Section 2.7. Types of measures
and monitoring used to protect biological
resources and waters during implementation of
sediment management projects are reviewed in
Section 2.8.

2.1 Overview of Coastal Zone

Terminology and Biological Habitats

Coastal zone terminology defines the
shorezone (or littoral zone) as comprising two
primary areas: (1) the beach (or shore), and (2)
the shoreface (or shorerise) extending seaward
from the shore to the beach closure depth
(Figure 2.1-1). The depth of closure refers to
the depth beyond which the natural seasonal
onshore and offshore movement of sand is not
significant. The depth of closure varies along
the coastline and varies over time depending
on wave climate (Swartz 2005).

Section Topics - Overviews

2.1 Costal Zone Terminology and
Biological Habitats

2.2 Sediment Management Locations

2.3 Types of Sediment Management
Activities and Methods

2.4 Coastal Environmental Conditions

2.5 CEQA/NEPA Impact Assessment
Considerations

2.6 Applicable Laws and Regulations
2.7 Potential Biological Impacts

2.8 Mitigation and Monitoring
Considerations

Photo credit: SANDAG

Regulatory Note

USEPA and USACE permit beneficial reuse
of suitable dredge material for beach
nourishment if discharge occurs within the
littoral zone defined by the beach depth of
closure.

Science Applications International Corporation
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Coastal Zone Terminology and Biological Habitats

The shorezone includes three zones (Figure 2.2-1). The beach that most people are familiar
with includes the lower part of the beach, which is wetted by the waves (foreshore) and a dry
backshore, which is the area above the normal reach of tides but may be breached during storm
tides. Generally, beachgoers lay their towels on the dry backshore or high tide zone, when dry.
The landward extent of the beach is where there is marked change in material or physiographic
form such as a seacliff, line of permanent vegetation on dunes, seawall or other artificial
boundary. The seaward extent of the beach, which is termed the shoreface (or shorerise)
includes the downward slope of the beach beyond the waves to the depth of closure. The
nearshore area within the beach closure depth is the inshore zone and the area further seaward
is referred to as offshore. Sand moves within the entire shorezone (also termed littoral zone).

The shorezone boundaries are defined by tide elevations. The mean high water (MHW) line is
the backshore/foreshore boundary. The MHW line is the jurisdictional limit for Section 10 of the
Rivers and Harbors Act. The mean low water line is the boundary between the foreshore and
nearshore shoreface. The extreme high water (EHW) line is the landward boundary of the
backshore. The high tide line (HTL) is the tidal waters’ landward jurisdictional limit of the
authority of the Corps of Engineers under the Clean Water Act. The HTL encompasses spring
high tides and other high tides that occur with periodic frequency, but does not include storm
surges.

Coastal Area
Coast Shorezone
> P
Shore or Beach Shoreface
el | .
Ll Bl Ll
Backshore : Foreshore Shorerise
= K P Nearshore
Nearshore (Inshore) (Offshore) >
MR
Berm _»
<o?¥ Berm %d::“ MLW
C}é& Low Tide Terrace E
LW
T T T T —
27t0 2110 1.5m 0610 0.3m Om Odto Depth of
30 25m MHW 0.8m MLV MLLW -0.6m C[o?ure
EHW ELW |
< I
Aeolian Littoral "
Sand Transport

Karen Green 2006

Coastal shorezone terminology - Shepard 1963, Voight 1998, NOAA 2001a, USACE 2002
Biological habitats - CCC 1987, Thompson et al. 1993, Hill et al. 1998, Shaffer 2002

Definitions: EHW = extreme high water spring tide, ELW = extreme low water spring tide, MHW = mean high water, MLW
= mean low water, MLLW = mean lower low water.

Note: Tide elevations were based on reference to CCC (1987), Thompson et al. (1993), and review of 2006 extreme high and
low tides for several recording stations along the coast of California from Crescent City to Point Loma
(http://tbone.hiol.sc.edultide/sites_uswest.html). 1 meter (m) = 3.281 ft

Note: Tide elevations may vary depending on wave exposure (protected, exposed coasts) and type of tide (spring, neap tides).

Figure 2.1-1. Cross-reference between coastal terminology and biological habitat boundaries.
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The mean HTL is used by the CSLC to distinguish the
boundary between private property and state-owned
lands. The location of the mean HTL naturally varies, | Prior to implementation of coastal projects
seasonally and between years, due to the natural on- | ©On & beach, a mean high tide line survey
and offshore movement of sand. The variation may be | Must be conducted and submitted to the
large or it may be small depending on wave exposure | CAifornia State Lands Commission to verify
and whether or not the beach is backed by a hard ownership and interests by the state.

Regulatory Note

structure (e.g., seacliff, seawall). It is influenced by
beach nourishment, which widens the beach. There are legal ramifications to where the line is
designated. Therefore, a mean HTL survey is required prior to implementation of projects on a
beach.

Biological resource development varies along the beach in characteristic zones, which are
referred to as the supratidal (splash zone), intertidal (area wetted across the tide range from
high to low), and subtidal (Figure 2.1-1). The upper limit of the splash zone may extend slightly
landward of the backshore definition based on extreme high water; for example, wave splash on
dune, rock, or coastal bluffs. The lower limit of intertidal habitat is defined as extreme low water,
which is seaward of the foreshore definition. The lower intertidal habitat includes the area
exposed on the lowest (minus) tides. The elevations on the beach corresponding to these
zones vary depending on wave exposure (protected, exposed coasts) and type of tide (spring,
neap tides).

The shore and inshore zones within the depth of closure may be sandy, rocky, or mixed with
both sand and rock habitats. Vegetated habitats may occur on rock (e.g., surfgrass, kelp forest)
or sand (eelgrass meadows). Biological resources substantially differ between sandy, rocky,
and vegetated habitats.

Sandy beaches support a variety of biological resources,
some easily seen and others beneath the sand. The sand
is primary habitat for invertebrates (small animals without
backbones such as, clams, sand crabs, and worms). The
invertebrates provide forage for bottom-dwelling fish under
high tides, and for shorebirds under low tides. Beaches
also are important resting areas for shorebirds and gulls,
and in certain areas nesting also may occur. Beaches are
spawning habitat for the California grunion, a small fish
that swims onto beaches to lay eggs during the highest
tides in spring and summer. Seals and sea lions
(pinnipeds) may haul out on sandy beaches. Sandy
beaches are used for sunbathing, wading, surfing, and
swimming, and may support recreational clamming and
fishing.

The area adjacent to the backshore may have coastal
strand vegetation or dunes. Dunes provide shoreline
protection from winter storms and contribute sand to the 2 CaN e
coastal zone. Vegetation stabilizes the dunes, which may | Dunes Photo credits: Karen Green

support a variety of insects, birds, and other wildlife.
Native dune species have been substantially impacted by human development and native
vegetation is considered rare in California. Many dunes are dominated by invasive species
such as European beach grass or iceplant, which reduce ecological diversity of the habitat.
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Several large dune complexes are part of the California State Parks system, and support a

variety of recreational uses.

In certain protected areas of the coast, seagrass beds of
eelgrass may occur; which provides vertical structure
above the sandy bottom. Eelgrass is an important nursery
habitat for nearshore fishes and invertebrates.

Rocky habitats generally support a greater diversity of
biological resources than sandy beaches. The most
productive reef habitats are characterized by a complex
variety of rock heights, crevices, and rugosity, all of which
provide important living space or shelter for invertebrates,
reef fish, and marine plants. Pinnipeds may haul out on
rocks and birds may forage in tidepools.

Seagrass beds of surfgrass occur on rocky shores from the
intertidal to shallow nearshore in certain areas of the coast.
Surfgrass beds are important nursery habitats for lobster
and marine fish.

Intertidal tidepools are popular places to visit to view
marine life at the beach. Nearshore rocky reefs, including
kelp beds, are popular destinations of commercial and
recreational fishermen and divers. Collectively, hard
bottom species (e.g., kelp, lobster, rock crab, sea urchins,
octopus, sea cucumber, sheephead) account for the
highest value of commercial landings in California (CDFG
2001).

Kelp forests may be associated with rocky habitats
offshore. Kelp are the most productive of all the nearshore
marine habitats off California, supporting hundreds of
species of invertebrates, fish, and marine plants (algae,
kelp, and seaweeds). They also are important foraging
areas for seabirds and marine mammals.

Coastal embayments are valuable ecosystems and
important commercial or recreational areas. Estuaries
include a variety of wetland and upland habitats (e.g., open
water, mudflats, eelgrass meadows, marshes) and support
thousands of species of plants, invertebrates, fish,
amphibians, reptiles, birds, and mammals. Estuaries are
important nurseries for marine fish, nesting and foraging
areas for resident and migratory birds, and critical habitats
for several endangered or threatened species.
Embayments may support a variety of recreational (e.g.,
bird watching, hiking, boating, fishing) and mariculture uses
(e.g., shellfish beds).

Vegetated nearshore reef, San Diego
Photo credit: San Diego Nearshore
Program http:/nearshore.ucsd.edu/

Batiquitos Lagoon, San Diego
Photo credit: Karen Green
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Table 2.1-2. Regulatory status and associated habitats for special-interest species and general
biological resource categories in the coastal zone.

Species or Regulatory Status Associated Habitat
Resource Category

Invertebrates

Abalone Black, White Abalone [FE] Rocky Intertidal-Subtidal

Green, Pink, Pinto [Federal SSC]

California Spiny Lobster

Managed fishery species

Rocky Subtidal, Surfgrass, Kelp Forest,

Dungeness Crab

Managed fishery species

Eelgrass, Embayment, Beach, Sandy
Subtidal

Pismo Clam Managed fishery species Beach, Sandy Subtidal

Sea Urchins Managed fishery species Kelp Forest, Rocky Intertidal-Subtidal
Sandy Beach EFH prey items Beach

Sandy Subtidal EFH prey items Sandy Subtidal

Rocky Intertidal EFH prey items Rocky Intertidal

Rocky Subtidal EFH prey items Rocky Subtidal

Fishes

California Grunion

Managed fishery species

Beach, Neritic

Green Sturgeon

Southern DPS [FT], Northern DPS [Federal SSC]

Embayment, Neritic, River, Sandy Subtidal

Pacific Herring

Managed fishery species

Eelgrass, Embayment, Neritic,

Salmonids

Chinook, Coho, Steelhead
[designated runs as FE, SE, FT, ST]

Eelgrass, Embayment, Neritic, River

Bottom-Dwelling Fish

Groundfish FMP and/or State NFMP:
Flatfishes, Ratfish, Skates

Eelgrass, Embayment, Sandy Subtidal

Water Column Fish

Coastal Pelagics FMP:
Northern Anchovy, Mackerels, Pacific Sardine

Embayment, Neritic

Subtidal Reef Fish

Groundfish FMP and/or State NFMP:
Cabezon, CA Scorpionfish, CA Sheephead, Kelp
and Rock Greenling, Lingcod, Rockfish, Treefish

Kelp Forest, Rocky Subtidal

Tidepool Fish State NFMP: Monkeyface Prickleback Rocky Intertidal

Birds

California Brown Pelican [State FP] Beach, Embayment, Neritic
California Least Tern [FE, SE] Beach, Dune, Embayment, Neritic

Clapper Rail

California, Light-footed [FE, SE]

Embayment

Western Snowy Plover

FT, State SSC

Beach, Dune, Embhayment

Gulls

Migratory birds

Beach, Dune, Embayment, Neritic, Rocky
Intertidal,

Skimmers, Other Terns

Migratory birds [some SSC]

Beach, Dune, Embayment, Neritic

Shorebirds

Migratory birds

Beach, Dune, Embayment

Wading Birds Migratory birds [some SSC] Embayment, Rocky Intertidal
Waterfow! Migratory birds [some SSC] Embayment, Neritic, Rocky Intertidal
Marine Mammals

Sea Otter [FT, State FP] Embayment, Kelp Forests, Neritic,

Seals and Sea Lions

Guadalupe fur seal [FT, ST], Northern elephant seal
(State FP), Stellar sea lion [FT]

Beach, Embayment, Neritic, Kelp Forest,
Rocky and Rocky Subtidal

Whales, Dolphins,

Blue, Fin, Humpback Pacific Right, Sei, Sperm

Kelp Forest, Neritic

Porpoises whales [FE], Gray whale (Federal FP)

Vegetation

Kelp Forest EFH-HAPC Rocky Subtidal

Surfgrass EFH-HAPC Rocky Intertidal-Subtidal
Eelgrass EFH-HAPC, SAS Embayment, Sandy Subtidal

EFH = Essential Fish Habitat, FE = Federal endangered, FP = fully protected, FT = Federal threatened, SE = State endangered, SSC =
species of concern, ST = State threatened. FMP = Fishery Management Plan, NFMP = Nearshore FMP

Notes: Not all FMP species are listed, refer to FMPs for full list of species. Neritic = coastal open water.
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2.2 Overview of Sediment Management Locations

Sediment management is routinely conducted in embayments to maintain navigable channels.
Shallow-inlet embayments (e.g., small estuaries, lagoons, sloughs) also may require periodic
removal of excess sedimentation to maintain adequate tidal exchange. Additionally, sediment
dredging or excavation is required in some rivers (e.g., debris basins, flow channels) to maintain
flood control channel capacity.

Sands removed during maintenance activities may be placed on a nearby beach or in the
nearshore within the beach closure depth. This is an example of “beneficial reuse”, which is
defined as the use of dredged materials in productive ways. Other activities also may provide
source materials for beach nourishment, including coastal wetlands restoration, coastal
development projects, or dredging from offshore sand deposits (e.g., borrow sites). In areas of
coastal erosion, there may be shoreline protection projects that include beach nourishment as
an element.

The importance of beach nourishment to counteract coastal erosion and provide shoreline
protection was recognized with the passage of Assembly Bill 64 (Public Beach Restoration Act)
in 1999, which included grants to support beach nourishment projects and coastal studies. One
of the funded projects was the California Beach Restoration Study, which identified candidate
locations for beach nourishment projects (DBW and SCC 2002). Higgins et al. (2004) of the
California Geological Survey (CGS) identified erosion “hot spots” in the state. Recently, the
CSMW (2010) updated the list of beach erosion areas of concern (BECAS) in California.

California has more than 400 beaches stretching along more than 500 miles of Pacific Ocean
and San Francisco Bay coastline (NRDC 2010). Locations of historical and potential future
coastal sediment management activities involving beach nourishment are shown on Figures
2.2-2 through 2.2-4. Beach or nearshore placement sites associated with embayment
maintenance projects, erosion hot spots, or BECAs are identified. Additional sites may be
identified in future CSMW regional sediment management plans. The figures demonstrate that
most sediment management activities involving beach nourishment are localized and do not
occur along the entire coastline of California.

Most sediment management activities in northern California have been associated with
maintenance dredging at Crescent City Harbor, Humboldt Bay, Noyo Harbor, Bodega Bay, San
Francisco Bay, and Pillar Point Harbor (Figure 2.2-2). Several erosion hot spots have been
identified with a need for beach nourishment in and near San Francisco Bay.

Most central California sediment management activities are associated with maintenance
dredging at Santa Cruz Harbor, Moss Landing Harbor, Morro Bay, and Port San Luis (Figure
2.2-3). Maintenance activities in San Lorenzo River are periodically required. ldentified BECAs
include southern Monterey Bay beaches, Cayucos Beach, and Price Street Pocket Beach.

The greatest variety of sediment management activities have been identified for southern
California (Figure 2.2-4). These include maintenance dredging at several ports and harbors,
maintenance activities in lagoons and sloughs, and regional as well as opportunistic beach
nourishment projects at several locations. Over 30 BECAs have been identified with identified
beach nourishment needs in southern California. Some BECAs already receive periodic
nourishment from embayment maintenance, regional, or opportunistic sediment management
programs.
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Coastal ports, harbors, and marinas have been
constructed in portions of larger bays or along natural
indentations of the coastline of California. These areas
have a relatively deep water connection to the ocean and
provide protected habitats due to headlands, structural
breakwaters, or distance from the open ocean.
Commercial shipping, U.S. Navy homeport facilities,
commercial fishing landings, and recreational boating and
fishing occur in ports and harbors.

The coastal habitats addressed in this document are listed

in Table 2.1-1, which includes their locations relative to Ports of Long Beach and Los Angeles

Photo permission: Ralph Appy

shorezone terminology and beach depth of closure.

Table 2.1-1. Cross-reference between coastal habitats, shorezone terminology, and locations
relative to beach depth of closure.

Habitat Location Relative to Coastal Location Relative to Beach
Shorezone Terminology Depth of Closure

Coastal Dune/Strand Coast Landward
Shore (Incipient Foredune) Within

Sandy Beach Beach or Shore (backshore, foreshore) Within

Sandy Subtidal Nearshore (Inshore), Shoreface, Shorerise Within
Nearshore (Offshore) Seaward

Rocky Intertidal Shore Within

Rocky Subtidal Nearshore (Inshore), Shoreface, Shorerise Within
Nearshore (Offshore) Seaward

Kelp Forest or Bed Nearshore (Inshore), Shoreface, Shorerise Within (protected locations)
Nearshore (Offshore) Seaward (primary location)

Surfgrass Nearshore (Inshore), Shoreface, Shorerise Within (primary location)
Nearshore (Offshore) Seaward (protected locations)

Eelgrass Nearshore (Inshore), Shoreface, Shorerise Within (protected locations)
Nearshore (Offshore) Seaward (protected locations)
Bays and Estuaries Landward

Embayment (bays, estuaries) Coast Landward

Each of the coastal habitat types occur in northern, central, and southern California. However,
the occurrence of these habitats vary regionally. Generally, sandy beaches dominate the shore
in southern California and rocky shores are more prevalent in central and northern California
(Ambrose et al. 1989). In contrast, rocky subtidal habitat supporting kelp forests is more
prevalent in southern California. Dunes are most developed in central and northern California.
Seagrass beds occur throughout the state. There are more embayments in southern California.

Sediment management activities have the potential impact a variety of plants and wildlife
associated with the above-listed habitats. Several species groups and individual species were
selected in coordination with resource and regulatory agencies as being of special interest
relative to California beach nourishment and related sediment management activities (Table
2.1-2). The species groups refer to general wildlife categories associated with different
substrates (sandy, rocky, vegetation), water depths (intertidal, subtidal), or location in a water
body (bottom-dwelling, water-column). Selected special-interest species include threatened or
endangered species, fully protected species, or managed fishery species.
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2.3  Overview of Types of Sediment Management Activities and Methods

Implementation of sediment management projects includes pre-construction, construction, and
post-construction phases. Activities and methods associated with each phase and their
relevance to protection of biological resources are briefly described below.

2.3.1 Pre-Construction Phase

Pre-Construction Activities
The foundation for protection of biological resources is set
during the pre-construction phase. It is during this phase | . pefine project and Alternatives
that environmental constraints are identified, potential v Prepare CEQA andlor NEPA
impacts are evaluated, environmental consequences are Documentation
considered, and mitigation measures to avoid and v Obtain permits and conditions
minimize adverse impacts are recommended. Activities _
undertaken during the pre-construction phase generally *  Regulatory Agencies

include: definition of the project and alternatives, (CCC, RWQCB, CSLC,
preparation of environmental documentation consistent SWRCB, USACE, USEPA)
with the California Environmental Quality Act and National ¢ Resource Agencies
Environmental Policy Act (CEQA, NEPA), technical studies (CDFG, NMFS, USFWS)

needed to support project design or CEQA/NEPA

analyses, and application and obtaining of permits. *  Local Jurisdictions

v'Initiate monitoring, as needed

Several federal, state, and local agencies are involved with
the permitting or approval process for sediment management activities (Section 2.6). Permits or
authorizations specify terms and conditions associated with project implementation. Special
conditions may be included to address sensitive habitat or species concerns.

Monitoring may be necessary to establish baseline conditions if post-construction monitoring will
be required to verify that no significant impacts occur from the proposed action. This would
need to be determined in coordination with the resource and regulatory permitting agencies for
the project.

2.3.2 Construction Phase

The construction phase involves all activities associated =
with implementation of sediment management projects.
Some activities may be undertaken just prior to
construction to finalize project planning and logistics; MR S R e e R
however, most activities occur during  project :
implementation. Construction activities may include
dredging, excavation, obtaining sand from other sources, =
and delivery of sediments to the receiver site. Construction = -

activities also may involve spreading sands and grading of | Opportunistic sand delivery, Encinitas
beach fills with earth moving equipment. Photo credit: Kathy Weldon

Monitoring often is required to document compliance with permit conditions. Generally, water
guality monitoring is conducted. Other monitoring may be required if sensitive species or
habitats are in the vicinity. Activities associated with construction phase are briefly reviewed
below. Monitoring is reviewed in more detail in Section 2.8.
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Sand Sources and Delivery of Materials for Beach Nourishment

The method for delivery of sand to the receiver site (beach or nearshore) generally depends on
the source of the material. For example, dredged sands may be conveyed by hopper dredge
vessels, barge scow, or pipelines. Sands excavated from tidal inlets may be moved to the
receiver site using bulldozers. Sands obtained from upland sources are delivered by truck.

Several sources of materials are used for beach
nourishment or beneficial reuse projects in California (DBW
and SCC 2002), as follows:

e Sand backpassing (transfer of sand from downcoast to
an upcoast sediment-starved beach).

e Sand bypassing (transfer of accumulated sand
upcoast of a barrier such as a jetty to the downcoast
side).

e Littoral System bypassing (maintenance dredging of - e
littoral sands) Sand bypassing pipeline at Oceanside

. . . Phot dit: Ki G
o Bays and Harbors (entrance basins, navigational ol credl Faren reen

channels).
o Lagoons and Sloughs (entrance inlets, outer basins, sand bars).

o Rivers (flood control debris or detention basins, dam reservoir basins, or flood control
construction projects).

o Offshore sands (offshore dredging of nearshore sand deposits).

e Upland (excavation from coastal development projects).

Dredging

Sands dredged from coastal water bodies in California
generally use a bucket dredge, cutterhead pipeline
dredge, or trailing-suction hopper dredge, Both the
cutterhead and hopper dredges hydraulically pump
sands from the bottom. The bucket dredge takes
“bites” of the sediment from the bottom.

A hopper dredge may be used for work in rougher sea
conditions or where there is greater distance between
the dredge and discharge location (NRC 1995).
Hopper dredges pump the sand-water slurry into bins
on the vessel. The hopper dredge operation occurs in
two separate phases consisting of: (1) dredging and
filling the hopper barge, and (2) transit of the hopper
to the receiver site and offloading of the materials.
Hopper vessels may either directly release sediments
from the bins to nearshore locations or hydraulically

Clamshell Dredge

pump sediments via a pipeline to the beach. Source: USEPA and USACE 2004
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The dredge and discharge operations are continuous with a cutterhead-suction dredge.
Typically, a cutterhead-hydraulic pipeline method is used in calm waters where the receiver site
is located close enough for efficient hydraulic pumping of the dredged sand-water slurry through
a pipeline with or without booster pumps.

The bucket dredges, such as the clamshell dredge, is used in confined areas such as around
piers, docks, etc. and/or where the disposal area is too far for feasible use of a cutterhead
dredge. Sediments are placed in a dump scow and transported by support vessels to the
discharge location.

Sediment Placement /—Eﬁ',l'.;\,.m.

Construction activities vary depending on where the \
sands are placed. Several locations across the beach
profile, ranging from the backbeach to nearshore zone,
have been used for beach nourishment (DBW and SCC
2002). Placement must be within the beach depth of S
closure to quality as beach nourishment. Different Profile
placement methods are briefly described below.

Design Beach Width Lost Due To

Dune placement involves use of earth moving | PV Redisbuionoffil

equipment to place sand high above the waterline for | I i i
shore protection and to serve as a stockpile that \.’/
gradually winnows and contributes sands to the beach.

—__ Subilized Configuration
(After Redistribution of Fill)

Dry Beach placement is the most commonly used /
method for beach nourishment in California. It may Original
involve hydraulic pipeline delivery of the sand-water
slurry from a hopper or cutterhead dredge to the

Profile

receiver beach. Trucks may be used to deliver sand
from upland sources to the beach. Trucked sand may
be placed on the backshore or foreshore.

Material Redistributed
by Waves and Currents

Nearshore placement involves discharge of sands Level

seaward of the surf zone. Redistribution of sand to the
intertidal portion of the beach will vary according to
wave and climatic conditions. Nearshore placement is
the second most commonly used placement method for Original
projects in California. i

_ Nearshore Bar
/" g~ Nourishment
N (Initial Placement)

Design

Profile placement involves a combination of nearshore | setwiai™\
and dry beach placement along the entire beach profile. — Profile Nourishment

This placement attempts to build a stable beach so | b i i
there is less change in beach width associated with [ S
sand redistribution. This method is considered the y Leve

most difficult of the placement methods (DBW and SCC
2002). /
Original

Profile

Sand spreading may or may not occur after sand

. Source: DBW and SCC 2002
placement. Generally, hydraulically pumped sands

must be spread with earth moving equipment because
Science Applications International Corporation 2-13
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sands are discharged at the end of a stationary pipe.
(Booster pumps may be necessary to move the slurry
along extended pipeline sections.) Sands discharged
above the high tide line also are spread with earth
moving equipment.

Sands placed in piles on the foreshore or in the surf
zone do not require spreading because wave action
reworks and redistributes the sands.

Structures may or may nhot be associated with beach : ‘
nourishment projects. Termed as “hybrid” projects by Bulldozer spreading hydraulically pumped sand

the NRC (1995), projects may include a combination Photo credit: Karen Green
of beach nourishment and structures such as
seawalls, revetments, groins, detached breakwaters,
or submerged sills.  Submerged sand retention
devices in conjunction with beach nourishment are
being considered in some areas of southern California
to prolong the duration of beach nourishment benefits
(Everts and Eldon 2000, Moffatt & Nichol 2002, EIC
2010). The USACE is conducting a design study for
an offshore submerged structure for beach erosion
control at Oil Piers, Ventura County (ASR Ltd. 2004).

Truck-placed sand piles on foreshore, Encinitas

2.3.3 Post-Construction Phase Photo credi: Kathy Weldon

After sand placement, sediment is transported up- or
downcoast and on- or offshore according to natural
coastal processes (currents, waves). Sands are
redistributed in the littoral zone throughout the shore
and shorerise portions of the beach profile. Sands
placed on the dry beach may form a scarp (steep
profile) as a result of wave action until an equilibrium
profile is reached. Scarps also may naturally form
from wave action, particularly during the winter storm
season.

Maintenance
Beach scarp after winter storm, Oceanside
Photo credit: Karen Green

Sediment management activities often are a
maintenance action. Periodic dredging and
excavation are undertaken to maintain navigable channels, tidal exchange in lagoons, or flood
control channel capacity. A number of factors may influence maintenance frequency including
sedimentation rates, sediment characteristics, shoreline characteristics, local bathymetry,
proximity to man-made structures, oceanographic conditions, and weather. The time interval
between activities (maintenance cycles) may vary from one to several years depending on
climate and site-specific environmental and physical conditions.

Benefits from beach nourishment erode over time as a result of sand transport. Unless there is
identified funding, beach nourishment generally is not considered a maintenance activity. In
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contrast, shoreline protection projects that include beach nourishment typically specify
renourishment intervals to maintain project benefits.

Frequency of disturbance is an important consideration when evaluating the potential for
impacts to biological resources. Biological resources need time to recover from disturbance.
The amount of time for recovery generally is influenced by the nature and scale of impact,
timing of the impact, as well as environmental conditions during the recovery phase.

Beach Grooming

Beach grooming is undertaken by municipalities at
some beaches in California to remove trash and
debris to enhance public recreation. This
maintenance activity is unrelated to sediment
management. Biological resource development or =
use patterns may differ at beaches that are groomed i

compared to those that are not (Dugan et al. 2003, :

Dugan and Hubbard 2010). Therefore, beach o~ |
grooming is an important aspect of existing ; ; ——

conditions and evaluations of potential impacts from | - %=« & T s e T
sediment management activities. Beach grooming, Coronado Photo credit: Karen Green

The Ecologically Sensitive Beach Management Working Group, consisting of scientists,
resource agency personnel, and other beach professionals, was established in 2003 to discuss
and develop best management practices (BMPSs) to protect grunion spawning at managed
beaches The group is now a nonprofit educational organization, the Beach Ecology Coalition.

2.3.4 Mitigation and Monitoring

Mitigation and monitoring may occur throughout all project phases (pre-construction to post-
construction) of sediment management projects. Mitigation measures include actions taken
during project design or construction to avoid or minimize environmental impacts. Post-project
mitigation may include monitoring or additional actions to protect resource values of sensitive
habitats. If monitoring determines that the project resulted in significant impacts to sensitive
resources, remediation or compensatory mitigation may be required. In that case, mitigation
would be necessary to rectify or to compensate impacts by replacing (in-kind mitigation) or
providing substitute (out-of-kind mitigation) resources. Mitigation and monitoring is discussed in
greater detail in Section 2.8.

2.4 Overview of Coastal Environmental Conditions Relevant to Sediment
Management Activities

Oceanographic conditions and coastal processes are key factors influencing local differences in
physical, chemical, and biological characteristics of the marine environment. These factors
influence circulation and mixing of waters and transport of sediments. They also influence
distribution and abundance of aquatic organisms. Environmental conditions that are particularly
relevant when evaluating the potential for impacts to biological resources from sediment
management activities are presented in the following subsections.
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2.4.1 Natural Sediment Supply and Sinks

Sediment input, movement, and trapping within
the coastal zone is a dynamic process (Figure
2.4-1). Sediments washed from the land during
winter storms are conveyed to the ocean by
creeks, rivers and streams, which transport 70

eroding ég
to 90 percent (%) of the natural sand supply to \/sea saciles B Ve,
California beaches (DBW and SCC 2002). : s g
Erosion of coastal bluffs and cliffs (including Y | -_ﬂ;ez,bn
landslides) provide an important secondary “\Rory

source of sediment to the coast.

The relative contribution of sediment supply
from river and stream discharges versus bluff
erosion varies along the 1,100-mile (mi) (1,760
kilometer, km) coastline of California depending
on local conditions (CCC 1987). Heavier _ : Do
rainfall contributes to a greater number of < Sinks

perennial flows, and sand supply, in northern
California than in southern California, where
most streams flow only part of the year. Figure 2.4-1. Sediment sources, movement,
and sediment sinks in the coastal zone.

e

PR

Modified from: Komar 1996

Human construction and development have

substantially reduced natural sediment loads to the coastal zone (e.g., dams, flood control
channelization, urban development, and increased water diversion and draw down to meet
agricultural and urban demands). Approximately 10% of the coast had been armored (e.g.,
seawalls) to protect lowlands, dunes, and eroding sea cliffs in the 1980s (CCC 1987), and that
percentage has increased since then. It has been estimated that damming of rivers alone has
reduced half the natural sand supply to beaches between Santa Barbara and Mexico.

Sediment often becomes trapped within embayments, resulting in sedimentation and the need
for sediment management (e.g., maintenance dredging, excavation). Littoral sands may
become trapped in entrance channels and basins. Watershed runoff may result in
sedimentation in back bay areas where stream discharges enter embayments.

Coastal dunes represent another type of sediment sink. Strong winds may blow beach sands
landward with drifts accumulating around objects (e.g., beach wrack, driftwood). Dune
formation is a slow process, and sands are subject to wind (aeolian) transport until stabilized by
plants.

2.4.2 Currents, Tides, and Waves

Sediments move both along and across the coastal shelf. A specific transport area exists within
the beach closure depth, termed the littoral zone, within which sediments associated with the
beach habitat move. The littoral zone is bounded by the backshore and nearshore closure
depth of the beach (Figure 2.4-2). The closure depth is variable along the coast depending on
local bathymetry and other physical characteristics.
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Source: Inman and Masters (eds), UCSD 2003. http://coastalchange.ucsd.edu, accessed September 2005.
Reproduced with permission

Figure 2.4-2. Diagram of the beach shorezone and associated coastal features.

Seasonal variations in wave climate result in
changes in sand volume on beaches with e

generally less sand (erosion) during winter and ar type waner proie
more sand (accretion) during summer (Shepard /

-
YD Summer Profile

and Inman 1951). The sand may form a berm-like o Modified from: Komar 1998
profile in summer from sand accumulation within

the relatively narrow exposed beach (Figure 2.4- Figure 2.4-3. Example of seasonal
3). When sand moves offshore during the winter difference in summer and winter beach
season, it may accumulate in one or more bars in profiles.

the nearshore. The position of the bars may shift
farther seaward during substantial storms (refer to
Figure 2.4-2). When sand supply within a littoral
cell is at a deficit (i.e., more sediment lost to sinks than supplied from sources), sand may be
seasonally stripped to an underlying rocky platform (Figure 2.4-5).

All coasts are divided into natural sand transport compartments, termed littoral cells, which
encompass a complete sedimentation cycle including sources, sinks, and transport paths
associated with the beach (Figure 2.4-4). Rocky headlands or submarine canyons represent
natural boundaries of littoral cells, with submarine canyons acting as sediment sinks. Large
storms and waves may extend the transport zone seaward beyond the normal closure depth.

The dynamic nature of sediment movement is important to consider when evaluating potential
impacts to biological resources from sediment management activities. Nearshore aquatic
habitats and species naturally experience sedimentation and sand movement associated with
cross-shelf transport, longshore sand movement, and episodic storm runoff. However, the
degree of exposure to these effects vary by location, depth, wave exposure, and weather.
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Figure 2.4-4. Littoral cells and estimated erosion rates offshore California.
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May 1999 - seasonal sand eroded condition prior to nourishment

July 1999 - seasonal sand accretion condition prior to nourishment

June 2002, view south toward beach in above photographs after nourishment
(sand appearance was representative of location shown in first two photographs)

Photo credit: Karen Green

Figure 2.4-5. Example of seasonal beach change on Leucadia Beach prior to sand nourishment
and condition of beach after nourishment.
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The oceanographic circulation of waters offshore California is closely tied to the California
Current, which carries cold and relatively less saline water in a equatorward (southward)
direction from the Gulf of Alaska along the California coast and turns shoreward near the U.S.-
Mexico Border (Hickey 1993). The California current flows at relatively shallow depths.

In southern California, a portion of the California Current turns poleward (northward), which is
termed the Southern California Countercurrent. Eddies and gyres may form where the
California current and Southern California Countercurrent meet. The Southern California Eddy
may seasonally form between the mainland and southern Channel Islands in summer and fall
when equatorward winds relax and the California Current slows. The Santa Barbara gyre is a
relatively closed counterclockwise circulation between the Santa Barbara coast and northern
Channel Islands.

Below the coastal surface flows is the northward flowing California Undercurrent, which has
relatively higher temperature and salinity (Hickey 1993). North of Point Conception, the flow
extends throughout the water column during late fall and winter, representing a reversal of the
California Current and surfacing of the California Undercurrent (also referred to as the Davidson
Current). Surface currents are complex between Point Sur and San Francisco; jets or squirts of
upwelled colder water may extend offshore, and counterclockwise (cyclonic) or clockwise (anti-
cyclonic) eddies may form (Broenkow 1996).

Tides off California are a mixed, semidiurnal type with two unequal high tides and two unequal
low tides. Tides are the primary sediment transport force inside enclosed bays and estuaries
(Inman and Masters 2003). Longshore transport of sand within the littoral zone is important to
the inlet dynamics of shallow-inlet embayments. Sand inflow may reduce tidal prism (volume of
water exchange with tides) and result in sand accumulation (shoaling) that may result in inlet
closure. In deepwater-inlet embayments, littoral sands may become trapped in entrance and
outer harbor areas.

Tidal currents also are important to transport of finer sediments offshore. Waves and the
nearshore currents they generate are the predominant factors affecting nearshore sand
transport and deposition (Nittrouer and Wright 1994). Waves break at an angle to the beach
and generate a longshore current that flows parallel to shore either up or downcoast based on
the propagation direction of the breaking wave.

The water in the longshore current returns seaward as
a cross-shelf rip current, with the spacing between rip
currents generally two to eight times the width of the
surf zone (Inman and Masters 2003). Rip currents are
a common occurrence, but are episodic in nature,
varying with tide stage and wave conditions.
Headlands, breakwaters, and other obstructions may
alter the direction of longshore currents and spacing of
rip currents. Obstructions (e.g., groins) also may
accelerate erosion of downdrift beaches.

Beach

Rip Current through break in sand bar
Public domain, www.ripcurrents.noaa.gov

Science Applications International Corporation 2-20


http://www.ripcurrents.noaa.gov/�

Volume 2: User’s Guide and Resource Protection Guidelines Section 2.4
Environmental Conditions Relevant to Sediment Management Activities

Rip currents facilitate movement of suspended
sediments offshore. Currents are typically 1-2 feet per - " =
second (ft/sec), although they may range up to 8 ft/sec e o
(NOAA 2005a). Rip currents can be very narrow or
extend several hundred feet in width. They may end just
beyond the breaker zone or extend several hundred
feet offshore. Waters in rip currents often are turbid as
a result of the sandy sediment being suspended in the
water, giving waters a discolored “dirty” appearance.

»
S

Movement and settling rates of sediment depends on . -

. . Rip current, Encinitas, California
particle size and water depth. Waves and currents sort Photo Credit: Kathy Weldon
sediment as it moves offshore. Consequently, coarser
sands tend to remain closer to shore and finer
sediments generally occur offshore. The wave climate
is influenced by storm swells, which may originate from
different locations, as follows:

e extratropical storms during northern hemisphere
winters (north or northwest swell),

e tropical storm swells and cyclones off the
Mexican coast during northern hemisphere
summers (southeast swell), and

Turbidity in rip current

 southern hemisphere swells generated by large P o e oap ooy
South Pacific storms during southern
hemisphere winters (south-southwest swell).

Winds generate waves and when combined with storm swells can produce high wave
conditions, which may result in substantial sand reworking and transport in the littoral zone.
Wave energy in southern California is partially sheltered (shadowed) by offshore islands,
shallow banks, or coastal submarine canyons depending on the direction of wave propagation.
Wave energy is not shadowed along the central and northern California coasts, which also have
more rugged and rocky coastlines.

Wave heights tend to be higher during winter and spring
due to storms from the North Pacific. Substantial wave
heights also may be associated with El Nifio Southern
Oscillation (ENSO) events. Waves in California
generally range from 3 to 10 ft (1 to 3 m) although
heights > 19 ft (6 m) have been recorded during
extreme storm conditions (Seymour et al. 1989, USACE
1991). Extreme wave heights also have the potential to
occur with tsunamis, which originate from a large
displacement of water (e.g., earthquake, volcanic
eruptions, landslides, etc.).

Winter wave beach retreat, Oceanside
Photo credit, Karen Green
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2.4.3 Upwelling and Downwelling

Winds that blow parallel to the coast from the north
(equatorward surface currents) push nearshore waters
offshore (coriolis effect in northern hemisphere deflects
water to the right),and nutrient-rich water rises from depth
to replace the displaced water (Hickey 1993). Upwelling is
critical to primary production and has widespread influence
on ocean productivity. Although coastal upwelling regions
account for only one percent of the ocean surface, they
contribute roughly 50 percent of the world's fisheries
landings. (NOAA 2005b).

Strong winds from the north may produce
upwelling.

Downwelling is the opposite phenomenon, occurring when
winds from the south push offshore waters towards the \)
shore, and the relatively warm surface water piles up and
sinks downward and away from the coast. Storm generated
downwelling also may influence sand transport, and is
considered a source of sediment to the inner shelf off

Haren ares?

northern California (Cacchione and Drake 1990 cited in Strong winds from south or onshore may
Nittrouer and Wright 1994). produce downwelling.

Modified from
2.4.4 Climate Oscillation Patterns http://oceanexplorer.noaa.gov

ENSO events are global-scale climatic variations with a dominant period of 5 to 7 years (Hickey
1993). They are characterized by a decrease in atmospheric pressure in the eastern tropical
Pacific Ocean, a decrease in the easterly trade winds, and an increase in sea level on the west
coast of North and South America (Chelton et al. 1982). EIl Nifilo conditions may cause higher
than average wave heights. The severe storms associated with the 1982-1983 and 1997-1998
ENSO events contributed to denuded beach conditions in southern and central California
(Inman and Masters 2003). Following El Nifio conditions, there may be a period of cold-water
conditions, termed La Nifa.

Useful References on ENSO

El Nifio and La Nifia events may be thought of as lying on and PDO Climate Patterns

top of a large- scale climate pattern termed the Pacific
Decadal Oscillation (PDO). The PDO, which sometimes is
described as a long-lived EI Nifio like climate pattern, occurs
on the order of every 20 to 30 years (Mantua et al. 1997). ®  jisao.washington.edu/pdo
Generally, the PD_O is referenced as “warm” or “cool” www.jpl.nasa.gov/science/
phases corresponding to temperature of surface waters. el-nino.html

e www.elnino.noaa.gov

These climate patterns are relevant with respect to http://darwin.bio.uci.edu/~sustain/
understanding existing marine ecosystem conditions at the ENSO.htmi

time a sediment management project may be scheduled. El
Nifio events may result in substantial effects on marine resources due to depressed upwelling,
nutrient limitation, higher temperatures, greater wave energy, and influx of southern species
farther up the coast than is typical (Chelton et al. 1982, Broenkow 1996). Major changes in
Pacific marine ecosystems have been correlated with phase changes in the PDO with warm
phases characterized by lower productivity and cool phases having the opposite trends.
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A longer-term issue of significance is climate
change and the challenges that presents to coastal e wwclimatechange.ca.gov/
management. Emissions of carbon dioxide (CO,) ' o

since the Industrial Revolution have resulted in | © Nit//cal-adaptorgf

higher atmospheric, ocean, and terrestrial CO, e www.coastal.ca.gov/climate/climatechange.html
levels. It has been estimated that the world’s e www.bcdc.ca.gov/

Useful Climate Change Links

oceans have served as a sink for up to 30% of all e www.scc.ca.gov/
anthropogenic CO, produced since the Industrial e hitp://resources.ca.gov/copc/
Revolution, and that level will change in the future. o WWW.resources.ca.gov/

e www.ipcc.ch/

o www.pewclimate.org/
e www.ucsusa.org/

e www.coastalstates.org/

Coastal habitats and resources will experience
changes in weather patterns, increased intensity of
storms (wave heights, storm surges), higher
temperatures, sea level rise, altered water
chemistry (decreased pH levels, termed: ocean | ¢ Www.climatescience.gov/Library/
acidification), and increased shoreline erosion.

Models have predicted sea level rise of 1 to more than 6 ft and pH decreases of 0.2 to 0.4 units
by the end of the century (Rahmstorf 2007, PPIC 2008).

Sea level rise, higher temperatures, ocean acidification, and the synergistic impacts of other
stressors have the potential for widespread changes to marine ecosystems. The following is a
list of potential impacts to marine/estuarine habitats and resources (Kennedy et al. 2002, Bjork
et al. 2008, CINMS 2008, CCC 2008; Fabry et al. 2008, Feely et al. 2008, 2010; Crim 2010,
Hale et al. 2011, NABCI 2010):

¢ Reduction or loss of dunes and beaches;

e Greater inundation of wetlands, including reduction or loss of habitats and fragmentation
of migration corridors;

e Ocean acidification impairment of calcification rates for species (particularly early life
stages) with carbonate shells, tests, or skeletons (e.g., abalone, calcareous algae,
clams, corals, coccolithophorids, echinoderms, foraminifera, lobsters, mussels, oysters,
pteropods, sea urchins);

e Reduction in giant kelp forests;
¢ Reduction in native species and proliferation of exotic, invasive species.

o Ecosystem shifts, including changes in species’ geographic distributions, and alteration
of marine biodiversity and community structure.

e Impacts to oceanic and coastal bird populations.

There is uncertainty about the pace or magnitude of changes, and several models and
scenarios have been developed to inform decision-making relative to climate change adaptation
and mitigation (reduction) strategies. California has enacted a wide range of legislation
addressing climate change and the Governor also has issued executive orders directing state
agencies to address climate change (www.climatechange.ca.gov/). The California Ocean
Protection Council recently adopted a resolution to provide guidance on sea level rise
projections to be used by state agencies (OPC 2011) (Table 2.4-1).
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Table 2.4-1. Sea-level rise projections using 2000 as the baseline condition.

Year Average of Models Range of Models
2030 7in (18 cm) 5-8in (13-21 cm)
2050 14in (36 cm) 10-17 in (26-43 cm)
2070 Low 231in (59 cm) 17-27in (43-70 cm)
Medium 24in (62 cm) 18-29 in (46-74 cm)
High 27 in (69 cm) 20-32in (51-81 cm)
2100 Low 40in (101 cm) 31-50 in (78-128 cm)
Medium 47in (121 cm) 37-60 in (95-152 cm)
High 55 in (140 cm) 43-69 in (110-176 cm)

Notes: Estimates based on Vermeer and Rahmstorf (2009)

For dates after 2050, three different values are based on low, medium, and high greenhouse gas emission scenarios. These values
are based on the Intergovernmental Panel on Climate Change emission scenarios as follows: B1 for the low projections, A2 for the
medium projections and ALFi for the high projections. For future reference, check the OPC website at www.opc.ca.gov for updates.

State and local agencies are working to develop
approaches to mitigate (reduce) and adapt to climate
change effects on the coastal zone (CCC 2008,
CNRA 2009), including Local Coastal Program
updates (e.g., City of Solana Beach 2009), climate
action plans (City of Encinitas 2011), or development
of adaptation policies (e.g., BCDC 2009, Ocean and
Coastal Policy Center Santa Barbara 2009).

Coastal regional sediment management, including
beach nourishment, is likely to feature in climate and
sea level rise adaptation strategies. To date, CSMW
and their various regional partners have completed
three Coastal RSM Plans (Monterey Bay, San
Diego, Santa Barbara) and six others are in
preparation or planned (Eureka, Los Angele County,
Orange County, San Francisco Bay, San Francisco
Littoral Cell, Santa Cruz Littoral Cell).

Several different types of methods may be
considered in adaptation strategies (CCC 2008,
BCDC 2009), such as:

e Beach and dune nourishment,

California Climate Adaptation Strategy, Ocean
and Coastal Guiding Principles (CNRA 2009)

e  (California must protect public health and
safety and critical infrastructure;

e  (California must protect, restore, and enhance
ocean and coastal ecosystems, on which our
economy and well being depend;

e (California must ensure public access to
coastal areas and protect beaches, natural
shoreline, and park and recreational
resources;

e New development and communities must be
planned and designed for long-term
sustainability in the face of climate change;

e  (California must look for ways to facilitate
adaptation of existing development and
communities to reduce their vulnerability to
climate change impacts over time; and

e  (California must begin now to adapt to the
impacts of climate change. We can no longer
act as if nothing is changing.

e Captive breeding programs and relocation programs,

e Create buffer zones for marsh migration,

e Land acquisition (e.g., accommodate inland migration of wetland habitats),

e Prioritize wetland restoration,

¢ Living shorelines (e.g., stabilization with seagrasses, marsh, or riparian vegetation, oyster

beds, reefs, riprap, breakwater),

¢ Produce habitat and species status projections under different [climate change] scenarios,

e Managed retreat, and
¢ Rolling easements.
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2.4.5 Water Quality

Waters naturally vary in quality depending on a variety of environmental conditions and
anthropogenic influence. Existing water quality conditions are an important consideration when
evaluating the potential for dredging or discharge activities to impact biological resources.

Along the open coast, water quality may be influenced by plankton blooms, rip currents, high
waves and river discharges during storms, or man-made discharges (e.g., waste-water outfalls,
non-point source storm water runoff, oil spills). Microbial water quality sampling (for total
coliforms, fecal coliforms (or E. coli), and enterococci) is routinely conducted at beaches
throughout California, although the frequency of sampling was reduced in certain parts of the
state in 2009 due to budget cuts (NRDC 2010). Beaches are posted with an advisory to protect
the public by the California Department of Health Services if state water standards for
recreational use are exceeded. Most exceedances occur in winter months associated with
stormwater runoff; although certain beaches may have poor water quality year-round.

Because beach nourishment uses “clean” sandy material and the receiving environment is well
mixed, there are few water quality concerns associated with beach or nearshore placement.
Generally, the primary concern is elevated suspended sediment concentrations, which may
discolor the water, reduce water clarity, and adversely affect marine organisms.

Similarly, turbidity (cloudiness of water) is a primary water quality consideration during dredging.
However, additional considerations may apply to borrow sites depending on excavation depths
and proximity to man-made discharges. Oxygen depletion (anoxia) of bottom waters from an
accumulation of fine particulates and organics has been reported for some borrow sites that
were dredged as deep pits (NRC 1995).

Several additional considerations may apply depending on location and environmental
conditions. Water quality in coastal embayments is influenced by tidal circulation and
exchange, and lower quality may occur in areas where water exchange is reduced. Stormwater
runoff, vessel traffic and docking, and dredging or discharges also may be influential. In
addition, sediment quality may vary with respect to organic matter, nutrient concentrations, and
contaminant loadings associated with watershed inputs or industrial activities (past or present),
all of which have the potential to affect water quality when sediments are disturbed.

Turbidity naturally varies in coastal waters, and understanding that variability helps place into
context potential impacts during dredging or discharge. Suspended sediment concentrations in
a water body may range from low levels during calm weather to relatively high levels during
turbid conditions associated with storms or high wave activity.

Along the coast, ambient calm weather suspended-sediment concentrations generally range
between 2 and 26 mg/L in the water column (Table 2.4-2, Figure 2.4-6). Suspended-sediment
concentrations ranging from 25 to approximately 150 mg/L have been measured in rip currents
(Smith and Largier 1995, Warrick 2010). Higher concentrations may occur during storms or
high wave conditions.
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Figure 2.4-6. Natural suspended-sediment concentrations in coastal habitats.

Suspended sediment concentrations in the surf zone vary with height above the bottom, wave
height, and sea condition. Concentrations are higher near the bottom and decrease with height
above the bottom. Generally, near-surface concentrations rarely exceed 1,000 mg/L (Clark et
al. 2009). Schiff et al. (2011) measured suspended sediment concentrations in the surf zone at
reference sites and Areas of Special Biological Significance (ASBS) in southern California
before and after several storms in 2010. The overall mean concentration was 16.5 mg/L before
the storms and the post-storm concentrations in the ASBSs ranged up to 460 mg/L.

Watts (1954) investigated suspended sediment concentrations in the surf zone at Pacific Beach,
California along a water depth profile ranging from 1 to 13 ft (0.9 to 4 m) during rough sea
conditions between January and May. Measurements were taken at heights above the bottom
ranging from < 1 to 4 ft (<0.3 to 1.2 m). Concentrations ranged between 26 and 7,910 mg/L.
During periods with small waves (<3 ft, <0.9 m), average concentrations ranged from 288 to 510
mg/L within 1 ft (0.3 m) of the bottom, and 89 to 321 mg/L at elevations 2 to 4 ft (0.6-1.2 m) off
the bottom. During periods with 3 to 6 ft (0.9-1.8 m) waves, average concentrations ranged
from 850 to 3,470 mg/L within 1 ft (0.3 m) of the bottom, and 375 to 1,360 mg/L at elevations of
2 to 4 ft (0.6-1.2 m) off the bottom.
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Table 2.4-2. Total suspended solids concentrations during storms, high waves, or river runoff in
bays and the nearshore zone.

Location Ambient | Storm or High Waves | Comments Reference
(mgl/L) (mgl/L)
Surf Zone to Nearshore
Oregon, San Marine 600-2,900 Surf zone, dissipative Ogston and Sternberg 1995
Beach beach (1 to 6 in above
bottom in 1 to 2 ft of
water); waves 6.5 to 8 ft
Northern California 35 110 (peak hourly 1,000) | Surf zone (1-3 ft above | Ogston and Sternberg 1999
the bottom)
2-12 Nearshore, sea state <4 | Pacific Affiliates, Inc. 2006, 2007
Central California 40-50 470 (average mean)- Nearshore (40 ft water | Storlazzi and Jaffe 2002
Santa Cruz 1,690 (maximum mean) | depth, 7 inches above
bottom; 2 storms)
Southern California 16.5 60-460 Surf zone; ambient 85t | Schiff et al. 2011
percentile, storm data at
ASBSs
26-1,570 Surf zone (<1 ftabove | Watts 1954
(288-510 average) bottom); 1-3 ft waves (Sampling conducted January-
244-7,910 Surf zone (< 1 ftabove | May)
(850-3,470 average) bottom); 3-6 ft waves
89-521 Surf zone (2-4 ft above
(89-321 average) bottom; 1-3 ft waves)
182-1,840 Surf zone (2-4 ft above
(375-1,360 average) bottom; 3-6 ft waves)
<10-<25 Surf zone Sherman et al. 1998, Warrick
2010
>200-300 Nearshore, Santa Warrick et al. 2004a (Sampling
Barbara Channel after El Nifio storms)
45-80 Nearshore Warrick et al. 2007
2-6 Nearshore USACE 2004 data
25-150 Rip current Warrick 2010
New Jersey <10-<20 120->150 Swash Wilber et al. 2006
<10-<20 <50->150 Surfzone (Storm data after hurricanes)
<10-<20 <50 Nearshore
Offshore River Mouths
Eel River, CA 1,000 to 2,000 (bottom); | Storm outflow; major Wright et al. 1999; Ogston et al.
>10,000 (bottom) flood discharge 2000
Russian River, CA 56 to 100 Storm outflow Sherwood et al. 1994
Santa Clara and Ventura 60 to 100 Storm outflow Mertes et al. 1998, Warrick et al.
Rivers, CA 2004a
Bays
San Francisco Bay, CA 6-22 58-350; (600-800) Storm conditions; (null O'Connor 1991, Schoellhamer
or entrapment zone) 19961, LFR 2004
Ventura Harbor, CA 29-46 Pre-dredge ambient USACE 2004 data
Los Angeles, CA 18-19 Anchor Environmental 2003
Dana Point Harbor, CA 18-26 USACE 2000 data
Oceanside Harbor, CA <20 USACE 1998 data
San Diego Bay, CA 4-12 USACE 2004 data

Indian River Bay, DEL

570

Huntington and Miller 19891

Chesapeake Bay, MD,VA

600

Brownlee et al. 1988t

Ycited in Wilber et al. 2001.
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Concentrations also may vary with beach type. For example, suspended sediment
concentrations of 600 to 2,900 mg/L (near-bottom) were reported in the surf zone at a
dissipative beach in Oregon during wave heights ranging from 6.5 to 8 ft (2-2.5 m) (Ogston and
Sternberg 1995). Similarly, Concentrations of 1,000 to 2,000 mg/L at elevations of 6 to 11 in (15
to 27 cm) above the bottom have been measured offshore the Eel river during storm conditions
(Wright et al. 1999).

Waves and winds also influence suspended sediment concentrations of nearshore waters on
the inner shelf. Storlazzi and Jaffe (2002) deployed a bottom-mounted instrument array at a
water depth of 40 ft (12 m) off Santa Cruz in central California that measured waves, currents,
suspended-sediment concentration, temperature, salinity, and seabed-level changes for 800
hours between May and June 1998. Two storms with deep-water waves of more than 10 ft (3
m) occurred during the deployment. Suspended sediment concentration was estimated using
an optical backscatter sensor at a height of 7 inches (0.18 m) above the bottom. Ambient near-
bottom suspended sediment concentrations were 40 to 50 mg/L prior to sediment suspension
events, which were associated with wave groups or large waves. Maximum instantaneous burst
concentrations, lasting 1 to a few seconds, ranged up to 20,000 mg/L. However, the mean
concentration across a sediment suspension event (i.e., ambient, increase, peak value,
decrease, ambient) was much lower. The mean concentration over all sediment suspension
events was 340 mg/L. During the higher wave events, the overall mean concentration was 470
mg/L and the maximum mean concentration was 1,690 mg/L.

Ogston and Sternberg (1999) conducted a year-long study of the inner shelf off Northern
California and reported suspended sediment concentrations at elevations of 1 to 3 ft (30 and
100 cm) above the bottom. Mean concentrations were 35 mg/L during ambient conditions and
110 mg/L during sediment suspension events; peak hourly concentrations exceeded 1,000
mg/L. Suspended sediment events associated with significant wave heights, tidal currents, and
river discharges generally had durations ranging from 1 to 8 days.

Concentrations ranging from 56 to 100 mg/L
have been measured offshore the Russian, | Hypopyncnal - density of river outflow plume is less
Santa Clara, and Ventura Rivers in California thar_l that of_the receiving sea water. In this case, the
(Mertes et al. 1998, Sherwood et al. 1994, Nezlin zﬁg';;zn;xlwmr;:dzgiagggeptlgr:;]ee222_%;361
and DiGiacomo 2005, Warrick et al. 2004a). '
Much higher concentrations may occur close t0 | Homopyncnal - plume density is equal to that of the
shore. As material is introduced into coastal | receiving sea-water, in which case the plume will mix
waters from rivers, it is influenced by density | vertically with the sea-water and drop its load in a
differences between fresh and saline water, | mouth bar.

suspended sediment concentration, and
processes that affect particle flocculation. | Hyperpyncnal - plume density is greater than that of
Because freshwater is less dense than the receiving sea-water. In this case the plume will
seawater, river water will typically enter the sink to the sea floor and may form a turbidity current.
ocean as a buoyant plume (hypopcynal), which
may be quite turbid (Wright and Nittrouer, 1995; Farnsworth and Warrick 2007). These buoyant
plumes have been observed to extend tens of kilometers from the California shoreline; however,
little of the discharged sediment resides in the buoyant plume due to rapid settling (Warrick et
al. 2004b). Studies of sediment dispersal from the Santa Clara River (satellite observation and
ship-based sampling) suggest that approximately 90% of the fine sediment settled from the
buoyant plume within (1 km) of the river mouth during storm discharge (Warrick et al. 2004Db).
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When very high concentrations of sediment are discharged to the ocean, turbidity plumes may
sink and form hyperpycnal (near-bottom) plumes of high-density benthic suspensions (fluid
mud). Generally, hyperpycnal plumes form when river discharge enters the ocean with
suspended concentrations in excess of 36 kg/m® (36,000 mg/L) and sink due to buoyancy
considerations, or at concentrations of 1-5 kg/m® (1,000-5,000 mg/L) if there is convective
instability (Parsons et al. 2001, Mulder et al. 2003). Concentrations >10,000 mg/L have been
measured in hyperpyncnal plumes offshore the Eel River (Ogston et al. 2000, Warrick and
Milliman 2003). The Santa Clara and Salinas Rivers also discharge very high suspended
sediment concentrations (Farnsworth and Warrick 2007).

Sediment delivery from coastal watersheds to the marine environment is episodic. Sediment
delivery is extremely episodic in southern California with approximately 90% of the annual fine-
sediment load delivered over approximately 4 days per year (Farnsworth and Warrick 2007).
More sediment is discharged to the ocean from central and northern California rivers over
slightly longer periods, but is still episodic. ENSO and PDO events strongly influence sediment
discharge, which greater discharge during cool phases in northern California and greater
discharges during the warm phases in central and
southern California (Farnsworth and Warrick 2007).

Studies indicate that movement of turbidity plumes is
primarily alongshore than across-shore, except in
areas of rip currents (Sherman et al. 1998, AMEC
2002, Warrick et al. 2004b). Winds may strongly
influence plume transport over temporal scales of
days. Once settled, sediment deposits may be R &=
transported offshore over successive storm events or | (s
more energetic waves during winter (Farnsworth and

Warrick 2007). Alongshore turbidity plume during sand discharge,
City of Encinitas

Calm weather concentrations in California bays and Photo credit: Moffatt & Nichol

harbors generally are less than 30 mg/L. Winter
concentrations in San Francisco Bay generally are
<200 mg/L (LFR 2004), but may range up to 350 mg/L
in surface waters and 600-800 mg/L in the near-bottom
turbidity entrapment zone (Table 2.4-2). Elevated
values of 570 to 600 mg/L have been reported for
certain East coast bays.

......

E 3 s
Water clarity and color change with increased TSS <10 200 1.500
concentration. Waters may appear relatively clear with mg/L
a TSS concentration less than 30 mg/l. Water
discoloration and cloudiness increases with greater Photo credit: USGS

TSS concentrations. Concentrations near 1,000 mg/L
are relatively brown.
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2.5 Overview of CEQA/NEPA Impact Assessment Considerations

Activities involving dredging or placement of sediment in waters of the U.S. require preparation
of a CEQA and/or NEPA environmental document. Important considerations include the
appropriate type of document to be prepared, analysis of impacts, and consistency with
applicable laws and regulations. The following subsections provide overview summaries
relevant to assessment of biological resources, including applicable laws and regulations.
Additional information is reviewed in Volume 1 BIA Sections 2.4, 2.6, and Section 6 (SAIC
2011).

2.5.1 CEQA/NEPA Document CEQA and NEPA Guidelines
Projects requiring state or local
government approval, financing, or
participation by the state must comply
with CEQA. Projects undertaken by
federal agencies must comply with the NEPA. The CEQA and NEPA statutes specify document
requirements and the process to be followed for preparation of these environmental documents.
Guidelines are available on the world-wide web. Several agencies may be involved in the
regulatory review, concurrence, or permitting process for sediment management projects (refer
to Table 2.3-1). Coordination also may occur with additional agencies or non-governmental
organizations (NGOs) to minimize conflicts with other land and water uses (e.g., California
Department of Parks and Recreation, National Marine Sanctuaries, local commercial fishing
organizations, local aquaculture or mariculture enterprises, Surfrider Foundation). The
environmental process requires public notification, meetings, and specific time periods for public
review and comment.

e http://ceres.ca.goviceqa/
o http://www.whitehouse.gov/administration/eop/ceg/initatives/nepa

Different environmental documents are required under CEQA and NEPA, although joint
documents may be prepared when there is shared project responsibility between federal and
local (state, municipal) agencies.

e CEQA documents may either be a negative declaration (ND), mitigated negative
declaration (MND) or environmental impact report (EIR). An ND is appropriate when the
project has no significant impacts under CEQA. An MND is appropriate for projects that
have potentially significant impacts, which can be mitigated to be less than significant.
An EIR is required for projects with a potentially significant effect that cannot be
mitigated to be less than significant. EIRs also may be appropriate even if significant
impacts can be mitigated to less than significant when the project is controversial or is
under substantial public scrutiny.

¢ NEPA documents may include an environmental assessment (EA) followed by a finding
of no significant impact (FONSI) or a more comprehensive environmental impact
statement (EIS) may be required. An EA and FONSI are prepared for most regulatory
actions. An EIS normally is required for authorization and construction of major projects,
proposed changes to projects that substantially increase project size or add additional
purposes, or for projects that would result in major changes in operation or maintenance
(USACE 1988).
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Various technical studies may be conducted to support design
or assessment of project alternatives. A biology technical
study may or may not be required depending on the nature of
the project and proximity to sensitive resources. The contents
of a technical study also may differ depending on whether it is
conducted in support of CEQA and/or NEPA. Generally, a
biology technical study would include a description of existing
habitat conditions and resources at the project location and

Biology Technical Study

Existing habitat conditions and
biological resources

Potential occurrence of
endangered and threatened
species, critical habitat, and
other sensitive species

adjacent habitats within the area subject to potential effects of
the action. Potential occurrence of endangered and threatened
species, critical habitat, or other sensitive species would be
addressed. Results of recent surveys of the project area would
be referenced. Potential impacts of proposed project
alternatives would be evaluated, including assessment of
potential effects to essential fish habitat and/or adjacent sensitive habitats. In addition,
recommendations may be made for mitigation (avoid or minimize impacts) and monitoring, as
applicable.

e Impact analysis, EFH
assessment

¢  Mitigation and monitoring
recommendations (may or
may not be required)

Other data or evaluations relevant to the assessment of biological impacts may include results
of sediment testing, water quality analysis, noise analysis, and coastal processes (e.g., currents,
sand transport, tides, waves). Coastal process modeling may be performed to better
understand potential sand transport movement of placed sediments, particularly if hard-
substrate or vegetated habitats are in the vicinity (e.g., SANDAG and USDN 2000, SANDAG
and USACE 2011).

2.5.2 Types of Impacts

Generally, biological impact concerns relate to degree of change from existing conditions and
environmental consequence of change. Biological impacts of particular concern include those
that result in loss or degradation of sensitive habitats, habitats of particular concern (HAPC),
loss or degradation of spawning or nursery areas for important fishery species, reduced or
degraded function of native habitats, and injury or disturbance of sensitive wildlife. Direct,
indirect, or cumulative impacts particularly relevant to sediment management projects are
described below.

Direct Impacts

Direct effects are “caused by the action and occur at the same time and place” (40 CFR Sec.
1508). The following direct impact concerns have been reported for sediment management
activities (Naqgvi and Pullen 1982, Mauer et al. 1986, LaSalle et al. 1991, Nelson 1993, NRC
1995, Lindeman and Snyder 1998, Reine and Clarke 1998, Wilber and Clarke 2001, Greene
2002, Germano and Cary 2005):

o Equipment damage to sensitive habitats or injury to species.

e Sand placement burial of sensitive habitats or benthic organisms.
e Dredge removal of sensitive habitats or benthic organisms.

o Dredge entrainment and mortality of benthic invertebrates and fish.
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Indirect Impacts

Indirect effects are “caused by the action and are later in time or farther removed in distance,
and may include ..... related effects on water and other natural systems, including ecosystems”
(40 CFR Sec. 1508). Indirect consequences of direct impacts to benthic organisms are
reduction in forage for wildlife, the duration of which relate to benthic recovery rates. The area
associated with indirect impacts may include the direct project footprint, as relevant to benthic
community recovery. Indirect impacts also may occur over the range of distances associated
with noise, lights, turbidity, sedimentation and sand transport. The following types of indirect
impact concerns have been reported for sediment management activities (Naqvi and Pullen
1982, LaSalle et al. 1991, NRC 1995, Clarke and Wilber 2000, Wilber and Clarke 2001, Greene
2002, Colby and Hoss 2004, Germano and Cary 2005, Peterson and Bishop 2005, Speybroeck
et al. 2006):

o Reduced invertebrate forage prey to secondary consumers (birds, fish, marine
mammals).

e Avoidance or attraction of mobile wildlife due to noise, lights, increased human activity,
equipment, or turbidity.

e Sublethal and/or lethal turbidity (suspended sediment) effects on aquatic plants and
animals.

e Sublethal and/or lethal sedimentation effects on aquatic plants, hard bottom habitats,
and demersal early life stages of fish and invertebrates.

e Delayed recovery or altered community due to changed physical conditions.

In the case of post-construction sand transport, the indirect impact may result in a “press
disturbance”, which is one that continues to affect a biological system for some relatively long
period of time after disturbance, as contrasted with a “pulse disturbance”, which is a discrete
event (Peterson and Bishop 2005).

Cumulative Impacts

Cumulative effects as the "impact on the environment that results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions ...” (40
CFR 1508.7). The area of potential effect may occur in the project area over time or be regional
in scope. Cumulative impacts may arise from additive or interactive processes in the following
ways (CEQ 1997, USDOI/MMS 1999 cited in Greene 2002):

¢ Time crowding effects — repeated effects from an action in the same area.
e Space crowding effects — high density of different impacts in the same area.
o Additive effects — multiple sources that all add to an overall impact.

e Compounding effects — multiple sources that interact to yield impact greater than
additive effects of individual source impacts.

¢ Nibbling — combination of effects taking place slowly, incrementally or decrementally.
e Time lags — delayed effects.

e Cross boundary effects — occur away from the source.

¢ Fragmentation — impact results in change of landscape pattern.

e Triggers and thresholds — fundamental change in system behavior or structure.

e Indirect (secondary) effects — project facilitates other projects and their impacts.

Science Applications International Corporation 2-32



Volume 2: User’s Guide and Resource Protection Guidelines Section 2.5
CEQA/NEPA Considerations

Cumulative impact analysis is the most challenging, and likely of greater importance in the long-
term. Peterson and Bishop (2005) stated that a more rigorous analysis of cumulative impacts is
of critical concern for beach nourishment given its expanding scope due to sea level rise and
the consequences of multiple escalating stressors in the coastal zone. They emphasized that
this analysis is “the essence of ecosystem-based management for coastal resources, an
overarching recommendation of the U.S. Commission on Ocean Policy.”

Scheduling of projects or renourishment cycles is an important consideration of cumulative
impact analyses, not only with respect to other projects, but also with consideration of climate
oscillation patterns that have the potential to depress productivity (e.g., El Nifio periods).
Frequency of disturbance also is an important consideration, particularly where maintenance or
opportunistic sand projects are conducted.

2.5.3 Significance Criteria

Section 15065(a) of the CEQA Guidelines states that a project may have a significant effect if:

(1) The project has the potential to substantially 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, or substantially reduce the number or restrict the range of an endangered,
rare or threatened species.

(2) The project has the potential to achieve short-term environmental goals to the
disadvantage of long-term environmental goals.

(3) The project has possible environmental effects that are individually limited but
cumulatively considerable. “Cumulatively considerable” means that the incremental
effects of an individual project are significant when viewed in connection with the effects
of past projects, the effects of other current projects, and the effects of probable future
projects.

CEQ regulations (40 CFR Section 1508.27)
specify that significance requires consideration
of both context and intensity of the action.
Context refers to an_alysis of several different State website

contexts, as appropriate, such as the affected | . /mww.ceres.ca.goviplanning/ceqarthresholds.html
region, locality, and site-specific area including
both short- and long-term effects. Intensity | Counties with Adopted Thresholds of Significance
refers to the severity of impact, which includes
consideration of beneficial and adverse
impacts, unique characteristics or resources,
degree to which the action may adversely affect Venturgn- http://WWW.Ventura.Org/plann@ng/pdf/ordinanes_
an endangered or threatened species or its regs/Initial_Study_Assessment_Guidelines2_06. pdf
habitat, degree to which the effects are | SantaBarbara - http:/www.shcountyplanning.org/

Useful Online References for
Thresholds of Significance in California

San Diego - http://www.sandiego.gov/development-
services/news/pdf/sdtceqa.pdf

uncertain and/or likely to be controversial,
whether it is anticipated that the action may contribute to a cumulatively significant impact on
the environment, or threatens a violation of environmental protection laws. Significance
thresholds for non-covered native species generally address direct effects to populations and
loss and/or degradation of habitats.
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For example, the County of Santa Barbara (2006) uses the following guidance criteria to assess
whether disturbance to habitat or species may be significant:

a. Substantially reduce or eliminate species diversity or abundance.

b. Substantially reduce or eliminate quantity or quality of nesting areas.

c. Substantially limit reproductive capacity through losses of individuals or habitat.
d

Substantially fragment, eliminate, or otherwise disrupt foraging areas and/or access to
food sources.

e. Substantially limit or fragment range and movement (geographic distribution or animals
and/or seed dispersal routes).

f. Substantially interfere with natural processes, such as fire or flooding, upon which the
habitat depends.

An issue of importance is the time period over which the impact occurs. For example, impact
determinations based on a period of one year may be sufficient for short-term construction-
related effects, but may be insufficient to account for press disturbances associated with post-
construction sand transport. Time scales for beach profile equilibration and alongshore
spreading occur over different time scales depending on project length and volume, grain size,
and wave environment, but generally range from few to several years (NRC 1995). Recovery
rates after dredging or beach nourishment may range from months to several years depending
on initial environmental conditions, frequency of disturbance, nature and scale of impact
disturbance, project schedule, and oceanographic conditions during the recovery period (SAIC
2011, Section 5.2.3.6).

2.5.4 Threatened or Endangered Species Consultations

Impact assessments generally include separate evaluations for species covered under the
federal Endangered Species Act (ESA) and California Endangered Species Act (CESA).
Criteria for evaluating federal-listed or state-listed species include the potential to affect
individuals, their habitat, or populations. The USFWS and NMFS share responsibilities for
administering the ESA.

Useful Online References Regarding Federal and
State Endangered Species Consultation

http:/iwww.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm
http:/imww.CDFG.ca.gov/hcpb/cegacesa/cesa/cesa.shtml

Section 9 prohibits taking of species federally listed as threatened or endangered (take is
defined as to harm, harass, pursue, hunt, shoot, wound, Kill, trap, capture, or collect or to
attempt to engage in any such conduct, and includes habitat modification or degradation that
could potentially kill or injure wildlife by impairing essential behavioral patterns, including
breeding, feeding, or sheltering). A take incidental to otherwise lawful activities may be
authorized under the ESA Section 7 when there is federal involvement or under Section 10
when there is no federal involvement in the project.

Federal agency actions with the potential to adversely affect federal-listed species or designated
critical habitat require federal resource agency coordination or consultation (e.g., NMFS,
USFWS) pursuant to Section 7 of the ESA. Candidate or proposed species for listing are
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addressed by resource agencies during conferencing and considered when making natural
resource decisions (USFWS and NMFS 1998).

Non-federal projects that would result in take of listed species or critical habitat must obtain an
Incidental Take Permit from USFWS or NOAA-Fisheries for authorization of the take. Section
10(a)(1)(B) permits generally include conditions that focus on efforts to minimize and mitigate
the anticipated take.

Similarly, the CESA requires that state lead agencies coordinate or consult with CDFG to
ensure that state agency actions are not likely to jeopardize the continued existence of any
species that is state listed as endangered, threatened, or rare. The CDFG also may make a
Consistency Determination of whether conditions specified in a federal incidental take statement
pursuant to a Section 7 consultation or a non-federal Section 10(a)(1)(B) incidental take permit
are consistent with the CESA (Fish and Game Code Section 2080.1). Federal and state
resource agencies both recommend informal early coordination to avoid potential impacts to
rare, endangered, or threatened species. Advantages of early consultation include appropriate
mitigation planning to offset impacts to listed species and their essential habitats and a
streamlined consultation process (USFWS and NMFS 1998).

2.5.5 Essential Fish Habitat Consultations

Essential Fish Habitat (EFH) is managed under the Magnuson-Stephens Fishery Conservation
and Management Act (refer to Section 2.6.1). This act protects waters and substrates
necessary to fish for spawning, breeding, feeding, or growth to maturity. Federal agencies and
permit applicants must consult with NMFS on actions that may adversely affect EFH, which is
identified and described for managed species in Fishery Management Plans (FMPs). FMPs for
Federal waters off the coasts of California, Oregon, and Washington address Pacific coast
groundfish, Pacific coast salmon, coastal pelagic species and highly migratory
species(http://www.pcouncil.org/).

EFH provisions provide a means to indentify Habitat Areas of Particular Concern (HAPCs) [50
CFR 600.815(a)(8)] within FMPs. HAPCs are areas within EFH that are ecologically important,
sensitive to disturbance, or rare. Several HAPCs are designated for Pacific groundfish; the
following are particularly relevant to sediment management activities:

Estuaries

Kelp Canopy

Rocky Reefs

Seagrass (Eelgrass, Surfgrass)

All Waters | EFH @ .

Designated HAPC are not given additional regulatory
protection; however, federal projects with potential adverse
impacts to HAPC will be more carefully scrutinized during
consultation (NMFS 2009). Redrawn from NPFMC and NMFS 2010

NMFS (2004) EFH guidance provides the following definitions of effects:

e Adverse effect means any impact that reduces quality and/or quantity of EFH, including
direct or indirect physical, chemical, or biological alterations of the waters or substrate
and loss of, or injury to, benthic organisms, prey species and their habitat, and other
ecosystem components, if such modifications reduce the quality and/or quantity of EFH.
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Adverse effects to EFH may result from actions occurring within EFH or outside of EFH
and may include site-specific or habitat-wide impacts, including individual, cumulative, or
synergistic consequences of actions (50 CFR 600.810(a)).

e Substantial adverse effects are defined as effects that may pose a relatively serious
threat to EFH and typically could not be alleviated through minor modifications to a
proposed action; e.g., major harbor development with significant dredging and filling,
channel realignments, or shoreline stabilization near EFH.

NMFS (2004) guidance notes that it is difficult to conceive of situations involving active
construction in EFH without crossing the “may adversely affect” threshold. However, NMFS
(2004) stated that incorporation of avoidance and minimization measures into the proposed
action may eliminate or lessen the need for additional conservation measures. Types of
appropriate avoidance and minimization measures may include careful alternatives analysis,
design stipulations, BMPs, time-of-year restrictions, avoidance of submerged aquatic vegetation
and shellfish beds, and/or monitoring.

2.6 Overview of Applicable Laws and Regulations

Several federal, state, and local agencies are involved with Types of Permit Applications
the permitting or approval process associated with
sediment management activities (Table 2.6-1). The v USACE

USACE has regulatory responsibility associated with o CWA Section 404 permit
sediment management and related construction activities e RHA Section 10 permit
under three different authorities depending on the location e MPRSA Section 103 permit

and nature of the activity: Section 10 of the Rivers and |  pyocs

Harbors Act (RHA), Sectlon_ 404 of thg Clean Water Act, « CWA Section 401 water quality
and Section 103 of the Marine Protection, Research, and certification

Sanctuaries Act (MPRSA).
v CCC
The USACE issues permits for all work (dredging and * CDPorCD
placement of structures) which affects the course, location, | v CDFG

condition or capacity of navigable waters (under of RHA o Streambed alteration agreement (if river,
Section 10); for discharges of dredged or fill material in lake, stream)

waters of the U.S. (CWA Section 404), and for | v csic

transportation of dredged material for the purpose of o Lease

disposal into ocean waters (MPRSA Section 103). The
USACE conducts Civil Works projects involving dredging
and discharges under the same regulatory criteria as other
projects, but does not issue itself permits. v USFWS andlor NMFS

o Section 10 incidental take permit

v BCDC (if within San Francisco Bay)
o Major or Region-wide permit

The “navigable waters” of RHA jurisdiction include the
territorial sea (within 3 nautical miles of the coast) as well

as all waters subject to the ebb and flow of the tide that have been historically used, are
currently used, or are susceptible to use to transport interstate or foreign commerce (33 CFR
329.4).
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The “waters of the U.S.” under Section 404 include the
territorial sea, tidal-waters, adjacent wetlands, and
certain non-tidal waters and wetlands (33 CFR 328).
Thus, the CWA jurisdiction covers Section 10 waters
plus their tributaries, adjacent wetlands and isolated
waters with the potential to affect interstate or foreign
commerce. The USACE generally processes both
permits concurrently for projects with overlap of
CWA and RHA jurisdictions.

The USACE issues Section 103 permits for the
transportation of dredged material for disposal in the
ocean (beyond the territorial sea). An overlap of CWA
and MPRSA jurisdictions exist for discharges in the
territorial sea. The MPRSA applies if the purpose is
disposal. The CWA applies if the purpose is fill (e.g.,

Example Activities Associated with
Different Department of Army Permits

RHA Section 10 — Navigable Waters
e Dredging and excavation.
e Construction (e.g., artificial reefs, piers,
cable/pipeline crossings, wharves).

CWA Section 404 — Waters of the U.S.
e Discharge of dredge materials or fill.
e Construction  involving  fill  (e.g.,
breakwaters, groins, revetments).

MPRSA Section 103 - Ocean and Territorial
Sea
e Disposal of dredged material at
designated ocean disposal sites.

e Disposal into territorial sea, if necessary.

beach nourishment) (33 CFR 336.0, 40 CFR 230.2).

Note: Examples do not reflect all potential
activities; permit requirements should be verified

The USEPA in coordination with the USACE, :
with the USACE.

developed the Section 404(b)(1) evaluation guidelines
(40 CFR part 230) and testing manuals to evaluate
permits under the CWA and MPRSA, and reviews and provides concurrence on testing of
dredged materials and discharge permits. In addition, The USEPA designates and manages
ocean dredge material disposal sites and issues permits for the ocean discharge of wastes
under Section 102 of the MPRSA.

The USEPA develops environmental criteria in conjunction with USACE by which dredged
material discharges are evaluated under the CWA or MPRSA, and reviews and provides
concurrence on testing of dredged materials and discharge permits. In addition, The USEPA
designates and manages ocean dredge material disposal sites and issues permits for the
discharge of wastes in the ocean under Section 102 of the MPRSA.

Federal resource agencies (NMFS, USFWS) are responsible for regulatory coordination under
the Fish and Wildlife Coordination Act, including review of CEQA/NEPA documentation,
essential fish habitat assessment, and preparation of a biological opinion regarding actions that
may affect federal-listed endangered or threatened species or their critical habitat, as
applicable. The CDFG conducts similar reviews and will either concur with the federal BO or
issue a separate BO for state-listed endangered or threatened species. The CDFG also would
regulate sediment management activities that would include dredging or excavation within any
stream, river, or lake and placement of materials at the beach.

Other state agencies with regulatory authority include the State Water Resources Control Board
(SWRCB) and associated regional water quality control boards (RWQCBSs), California Coastal
Commission (CCC), and California State Lands Commission (CSLC). The Bay Conservation
and Development (BCDC) regulates dredge and fill permits within San Francisco Bay. Counties
and cities review proposed sediment management activities for consistency with local plans and
policies, and regulate local permits required to place dredged material or fill at beaches.
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Table 2.6-1. Agencies involved with review and/or approval of sediment management projects.

Agency

Role

U.S. Army Corps of Engineers
(USACE)

Regulatory authority for 404 (Clean Water Act, CWA) and Section 10 (Rivers and
Harbors Act, RHA) permits for state or local projects involving discharge or fill in waters
of the U.S.; regulatory authority for all discharges of dredged materials in the ocean
under Section 103 of the Marine Protection, Research, and Sanctuaries Act (MPRSA or
“Ocean Dumping Act”); sponsor for federal navigation, flood control, or ecosystem
restoration projects; feasibility studies and NEPA documentation for federal projects.

U.S. Coast Guard (USCG)

Responsible for several missions, including marine safety, navigation, and marine
environmental protection. Review and coordination relative to dredging or discharge
projects, including but not limited to vessel routes, anchor plans, communication, and
publication of a Notice to Mariners of proposed activities.

U.S. Environmental Protection
Agency
(USEPA)

Review of permits for dredged material or fill into the ocean or waters of the U.S. under
Section 404 of the CWA or Section 103 of MPRSA. Lead responsibility for establishing

the environmental guidelines/criteria that must be met to receive Section 404 or Section
103 permits. Regulatory authority under Section 102 of the MPRSA.

U.S. Fish and Wildlife Service
(USFWS)

Regulatory coordination (Fish and Wildlife Coordination Act); review of CEQA/NEPA
documentation, preparation of federal biological opinion (BO) regarding actions that
may affect federal-listed endangered or threatened species or their critical habitat;
sponsor for federal restoration projects; regulatory authority for Incidental Take permits

National Oceanic and Atmospheric
Administration (NOAA) - National
Marine Fisheries Service (NMFS)

Administers the Coastal Zone Management Program, which requires coastal states to
have enforceable policies to protect ocean and coastal resources, including policies
that affect sediment management. Regulatory coordination (Fish and Wildlife
Coordination Act); review of CEQA/NEPA documentation; preparation of federal BO for
endangered or threatened species; essential fish habitat assessment review; regulatory
authority for Incidental Take permits.

State Water Resources Control
Board (SWRCB) and regional
offices (RWQCB)

Regulatory authority (Porter-Cologne Water Quality Control Act) for Section 401 (CWA)
water quality certification that discharge in waters of the U.S. will not violate water
quality standards established for the water body affected by the project; review of
CEQA/NEPA documentation and obtained permits.

California Coastal Commission
(CCC)

Regulatory authority for Coastal Development Permits (CDP) for state or local projects;
Consistency Determinations (CD) for federal projects; review of CEQA/NEPA
documentation and other obtained permits.

California Department of Fish and
Game (CDFG)

Regulatory authority for Streambed Alteration Agreements and Incidental Take permits;
CEQA/NEPA review; concurrence with federal BO or issuance of separate BO for
state-listed endangered or threatened species.

California State Lands Commission
(CSLC)

Statutory authority to approve uses of state lands under its jurisdiction and oversight
responsibility for tide and submerged lands legislatively granted in trust to local
jurisdictions (Public Resources Code § 6301); may sponsor state projects.

Office of National Marine
Sanctuaries (ONMS)

Reviews and/or approves activities within designated marine sanctuaries.

Bay Conservation and
Development Commission (BCDC)

Regulatory authority under the McAteer-Petris Act for permits pertinent to dredge or fill
in San Francisco Bay.

Local County

Regulatory authority for county permits; review for consistency with county policies and
ordinances; may sponsor local projects; may be CEQA lead for local projects.

Local City

Regulatory authority for local permits; review for consistency with Local Coastal Plan,
policies, and ordinances; local project sponsor; may be CEQA lead for local projects.

Notes: Additional information on environmental laws is provided in Section 2.6.
For more information on the regulatory process, see the Beach Restoration Regulatory Guide (EIC 2006).
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Sediment management activities involving use of dredges, support vessels, and discharge
pipelines in waters also require coordination with the U.S. Coast Guard, who has responsibilities
relative to marine safety, navigation, and environmental protection.

Compliance with other laws, including NEPA, Coastal Zone Management Act (CZMA), ESA,
and Section 401 of the CWA, are considered as part of USACE’s processing of permit
applications. Federal and state environmental regulations relevant to sediment management
activities are briefly reviewed below. These regulations form the basis for biological impact
evaluations pursuant to the CEQA and NEPA and/or permitting of sediment management
projects. Regulations that apply to other environmental (e.g., air quality) or cultural resources
are not discussed in this document.

2.6.1 Federal Environmental Regulations

Clean Water Act , as amended 1972 (CWA)

The CWA (33 U.S. Code [U.S.C.] 81251 et seq.) was established to restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. Specific sections concern
different aspects of protecting waters and water quality. Section 401 of the CWA provides the
SWRCB and RWQCBSs with the regulatory authority to waive, certify, or deny projects that result
in discharges to surface waters of the State. Section 401 applies to dredging and disposal
activities, and requires certification by the RWQCB or equivalent that the permitted project
complies with State Water Quality Standards, and would not cause concentrations of chemicals
in the water column to exceed these standards. Section 401 of the CWA requires a water
quality certification for issuance of a 404 permit (33 U.S.C. 1344).

The RWQCB or SWRCB is required to submit Waste Discharge Requirements (WDRs) for a
401 Certification, unless waived pursuant to CWA section 13269. To waive or certify a project,
these agencies must find that the proposed discharge will comply with state water quality
standards (http://www.waterboards.ca.gov/plans_policies/). Water quality standards address
the following three factors:

e Beneficial Uses - water for drinking, agriculture, navigation, recreation, and fish and
wildlife habitat;

e Objectives - numeric and narrative limits on water characteristics or bans on
substances, which affect water quality; and

e Anti-Degradation Policy - requires that existing high-quality waters be protected and
maintained.

The USACE issues 404 permits for the dredging and disposal of materials within the waters of
the U.S. The lateral limits of jurisdiction may be divided into three categories: territorial seas,
tidal waters, and non-tidal waters (see 33 CFR 328.4). Waters of the United States, as defined
in 33 CFR Part 328 (USACE), 40 CFR 230.3 (USEPA), include the following:

1. All waters which are currently used, or were used in the past, or may be susceptible
to use in interstate or foreign commerce, including all waters which are subject to the
ebb and flow of the tide;

All interstate waters including interstate wetlands;

3. All other waters such as intrastate lakes, rivers, streams (including intermittent
streams), mudflats, sand flats, wetlands, sloughs, prairie potholes, wet meadows,
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playa lakes, or natural ponds, the use, degradation or destruction of which could
affect interstate or foreign commerce including any such waters:

() Which are or could be used by interstate or foreign travelers for recreational
or other purposes; or

(i) (From which fish or shellfish are or could be taken and sold in interstate or
foreign commerce; or

(i) Which are used or could be used for industrial purposes by industries in
interstate commerce;

4. All impoundments of waters otherwise defined as waters of the United States under
this definition;

Tributaries of waters identified in paragraphs 1-4 of this section;
The territorial sea;

Wetlands adjacent to waters (other than waters that are themselves wetlands)
identified in paragraphs 1-6 of this section.

(Dredging without aquatic or wetland disposal does not require a 404 permit or evaluation.)

The geographic extent of waters of the United States is landward to the ordinary high water
mark in non-tidal systems, to the high tide line in tidal systems, and to the landward extent of
wetlands that may lie up slope of the ordinary high water mark or high tide line. Territorial seas
are defined as waters extending from the line of ordinary low water along that portion of the
coast which is in direct contact with the open sea and the line marking the seaward limit of
inland waters, and extending seaward a distance of three miles.

Section 404(b)(1) guidelines require that discharge activities should have no unacceptable
adverse impacts. A permit application must include an evaluation of the impacts on the affected
resources, including, but not limited to: physical and chemical characteristics of the aquatic
ecosystem, biological characteristics of the aquatic ecosystem, specific designated sites, where
applicable, and human use characteristics. The 404(b)(1) Guidelines specify the use of
available information (e.g., prior evaluations, chemical and biological tests, scientific research,
and experience) to make preliminary determinations concerning the suitability of dredge or fill
materials and need for testing. The Guidelines employ a “reason to believe” process to
determine whether testing is necessary (USACE 2006, Regional Guidance Letter 06-02).
Where there is reason to believe that contaminants are not present in the discharge material, no
testing is required (40 CFR 230.60(a)). The reason to believe that no testing is required is
based on the type of material to be dredged and/or its potential to be contaminated. For
example, dredged material is most likely to be free of contaminants if the material is composed
primarily of sand, gravel, or other inert material and is found in areas of high current or wave
energy (40 CFR 230.60(a)). Testing of dredged material, if required, follows the Evaluation of
Dredged Material Proposed for Discharge in Waters of the U.S., also known as the “Inland
Testing Manual (ITM)” (http://www.epa.gov/waterscience/itm/total.pdf). The USACE is
authorized only to issue a Section 404 permit for the least environmentally damaging practicable
alternative (LEDPA). The USACE prepares 404(b)(1) evaluations for federal projects, including
evaluation of alternatives and identification of the LEDPA, but does not issue a permit to itself.
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Coastal Zone Management Act of 1972, as amended (CZMA)

The CZMA (16 U.S.C 81451 et seq.), administered by NOAA's Office of Ocean and Coastal
Resource Management, provides for management of the nation's coastal resources and
balances economic development with environmental conservation. This Act requires activities
to be consistent with the enforceable policies of the approved state coastal program to the
maximum extent practicable.

Fish and Wildlife Coordination Act of 1934, as amended (FWCA)

The FWCA (16 U.S.C 661 et seq.) requires any federal agency proposing any action that may
affect wildlife to first consult with the USFWS and/or NMFS. The FWCA establishes a
consultation requirement for federal departments and agencies that undertake any action that
proposes to modify any stream or other body of water for any purpose, including navigation and
drainage [16 U.S.C. 662(a)].

Federal Endangered Species Act of 1973, as amended (ESA)

The ESA (16 U.S.C. 81531 et seq.) protects endangered and threatened species by prohibiting
federal actions that would jeopardize the continued existence of such species or result in the
destruction or adverse modification of designated critical habitat of such species. Under Section
7(a)(2) of the ESA, federal agencies must consult with federal resource agencies (USFWS and
NMFS) and may prepare a Biological Assessment (BA) if a project may affect listed species
and/or may modify designated critical habitat. The USFWS and/or NMFS will prepare a
Biological Opinion (BO) in response to a BA on how the action would affect endangered or
threatened species, essential fish habitat or critical habitat of federally managed species. Under
most circumstances, the ESA prohibits take, which is defined as harming (includes killing) or
harassing a listed species. In some cases, an action may adversely affect a species, but not
jeopardize its continued existence. In that case, an incidental take statement is included in the
BO for the proposed Federal project. The statement includes the amount or extent of
anticipated take due to the Federal action, reasonable and prudent measures to minimize the
take, and terms and conditions that must be observed when implementing those measures. As
part of the development of federal biological opinions, reviews are conducted pursuant to the
Marine Mammal Protection Act and Magnuson-Stevens Fishery Conservation and Management
Act.

Informal consultation may be substituted for projects where those potential impacts are minor; in
that case neither a BA nor a BO is prepared. Informal consultation is accomplished via
telephone, email, or letter concluding with USFWS proposing reasonable and prudent measures
that it believes would avoid jeopardizing the continued existence of the species or adversely
modifying its designated critical habitat. No consultation is required where the lead federal
agency determines that the project will not affect listed species or adversely modify designated
critical habitat.

For non-federal projects with the potential to affect federal endangered or threatened species,
applicants must apply to the USFWS and/or NMFS for an Incidental Take permit pursuant to
Section 10(a)(1)(B) of the ESA. The applicant is required to develop a conservation plan, often
referred to as a habitat conservation plan, as part of that permit process. The purpose of the
conservation planning process associated with the permit is to ensure there is adequate
minimizing and mitigating of the effects of the authorized incidental take. The purpose of the
incidental take permit is to authorize the incidental take of listed species, not to authorize the
activities that result in take.
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Magnuson-Stevens Fishery Conservation and Management Act of 1996, as amended
(MSEFCMA)

The MSFCMA (16 U.S.C. 81801 et seq.) sets forth a number of mandates for the National
Marine Fishery Service (NMFS), regional fishery management councils, and federal action
agencies to identify and protect important marine and anadromous (migrating) fish habitat, with
the goal of maintaining sustainable fisheries. Fisheries management councils, with assistance
from NMFS, are required to delineate Essential Fish Habitat (EFH) in Fishery Management
Plans or FMP amendments for all managed species. EFH is defined as those “waters and
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” The
MSFCMA requires federal agencies to consult with the NMFS on actions that may adversely
affect EFH. The NMFS encourages streamlining the consultation process using review
procedures under NEPA, FWCA, CWA, and/or ESA provided that those documents meet
regulatory requirements for EFH assessments. EFH assessments must include (1) a
description of the proposed action, (2) an analysis of effects, including cumulative effects, (3)
the federal agency’s views regarding the effects of the action on EFH, and (4) proposed
mitigation, if applicable. NMFS will then prepare EFH Conservation Recommendations, if
appropriate, to avoid, minimize, or otherwise offset adverse effects of the action on EFH.

Marine Mammal Protection Act of 1972, as amended (MMPA)

The MMPA (16 U.S.C. 81361 et seq.) restricts the taking, possession, transportation, selling,
offering for sale, and importing of marine mammals and establishes a marine mammal
commission to regulate such protection. Take means to harass, hunt, capture, collect, or Kill
any marine mammal, including attempts to do so. NMFS and the USFWS administer the MMPA.
Section 7 of the ESA requires a federal authorizing or action agency to consult with NMFS on
any actions that might affect endangered or threatened marine mammals. If the agency or
NMFS determines an action would result in take of a listed species, formal consultation is
required, and would require an incidental take statement to authorize the take. Non-federal
actions which would result in incidental take of a listed species would require authorization
under Section 10 of the ESA.

Marine, Protection, Research, and Sanctuaries Act of 1972, as amended (MPRSA)

The MPRSA, also known as the Ocean Dumping Act, is divided into three parts: Title 1 — Ocean
Dumping, Title 2 — Comprehensive Research on Ocean Dumping, and Title 3 — Marine
Sanctuaries. Title 1 and 2 provisions are administered by USEPA and USACE (33 U.S.C. §1401
et seq.), and Title 3 provisions are administered by NOAA (16 U.S.C. 81431 et seq.).

Title 1 establishes the permit program for the disposal of dredged and non-dredged materials,
mandates determination of impacts and alternative disposal methods, and provides for
enforcement of permit conditions. Section 102 of the MPRSA requires the USEPA, in
consultation with the USACE, to develop environmental criteria which must be met before any
proposed ocean disposal activity is allowed to proceed. Section 102 also gives the USEPA
authority to designate ocean disposal sites within and beyond the territorial sea, and directs the
USACE to use such USEPA-designated sites to the maximum extent feasible (MPRSA Section
102 (c) and Section 103(b)).

The USACE issues permits for the transportation and disposal of dredged materials in ocean
waters under Section 103 of the Act, subject to USEPA concurrence and use of USEPA
dumping criteria (40 C.F.R. 227-228). Section 103 also authorizes the USACE to select ocean
disposal sites for project-specific use if one is needed by the Corps to carry out its dredging
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responsibilities and if the use of a site designated by the USEPA is not feasible. Site selection
is subject to compliance with USEPA's site designation criteria and subject to USEPA
concurrence (MPRSA Section 103(b)).

The National Contaminated Sediment Assessment and Management Act of 1992 (33 U.S.C.
1271) established a National Contaminated Sediment Assessment and Management program,
and amended certain sections of the MPRSA, particularly with respect to assessment of aquatic
sediment quality, development of contaminant guidelines and control measures, and time
periods to review and concur with proposed permits.

Sediment management activities associated with discharge of dredged materials or fill for beach
nourishment generally are not regulated under MPRSA. However, the regulations include
provision for dredged material that is composed predominantly of sand, gravel, or shell with
compatible particle sizes to be used for beach nourishment without further testing (40 CFR
227.13). Through agreement between the USEPA and USACE, discharges of dredged material
or fill in territorial waters for beach nourishment are regulated under the CWA.

It is possible that materials believed only to be suitable for ocean disposal are determined after
additional evaluation to be suitable for beach nourishment. In that case, sediments may have
been evaluated according to the Evaluation of Dredged Material Proposed for Ocean Disposal,
commonly referred to as the “Green Book” (http://www.epa.gov/owow/oceans/
gbook/index.html). Sediments determined to be suitable based on Green Book evaluation also
would satisfy suitability criteria under the Inland Testing Manual.

Activities in sanctuary areas may be authorized only if the Secretary of Commerce certifies that
the activities are consistent with Title 1l of the Act and can be carried out within in the
regulations for the sanctuary (see National Marine Sanctuaries Act).

Migratory Bird Treaty Act of 1918, as amended (MBTA)

The MBTA (16 U.S.C. 8703 et seq.) implements various treaties and conventions between the
U.S. and Canada, Japan, Mexico and the former Soviet Union for the protection of migratory
birds. The Act restricts the killing, taking, collecting, selling, or purchasing of native bird species
or their parts, nests, or eggs.

National Environmental Policy Act of 1969, as amended (NEPA)

The NEPA (42 U.S.C. 84321 et seq.) requires federal agencies to consider environmental
consequences and project alternatives before a decision is made to implement a federal project.
The law requires the government to consider the consequences of major federal actions on
human and natural aspects of the environment in order to minimize, where possible, adverse
impacts. Equally important, NEPA established a process of environmental review and public
notification for federal planning and decision-making. The CEQ was established under NEPA,
and in 1978 issued Regulations for Implementing the Procedural Provisions of the National
Environmental Policy Act (40 Code of Federal Regulations [C.F.R.] 88 1500-1508). Resulting
documents under NEPA include environmental assessments (EAs) or environmental impact
statements (EISS).

National Marine Sanctuaries Act of 1972, as amended (NMSA)

The NMSA (16 U.S.C., Chapter 32, 81431 et seq.) authorizes the Secretary of Commerce to
designate and protect areas of the marine environment with special national significance due to
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their conservation, recreational, ecological, historical, scientific, cultural, archeological,
educational, or esthetic qualities as national marine sanctuaries. Office of National Marine
Sanctuaries (ONMS) regulations are codified at 15 CFR Part 922. ONMS regulations prohibit
specific kinds of activities, describe and define the boundaries of the designated national marine
sanctuaries, and set up a system of permits to allow the conduct of certain types of activities
(that would otherwise not be allowed), such as dredge material disposal. Each sanctuary has
its own set of regulations within 15 CFR Part 922; Subparts F through R each contain the
Sanctuary-specific regulations for all thirteen sanctuaries (in order of designation)
http://sanctuaries.noaa.gov/protect/regulations/.

Rivers and Harbors Act of 1899 (RHA)

Section 10 of the RHA (33 U.S.C. 8403) prohibits the unauthorized obstruction or alteration of
navigable waters, and authorizes the USACE to regulate all activities that affect the course,
capacity, or coordination of navigable waters. This includes the territorial seas and navigable
waters as defined in 33 CFR Part 329 as: those waters that are subject to the ebb and flow of
the tide and/or are presently used, or have been used in the past, or may be susceptible for use
to transport interstate or foreign commerce. As such, the RHA regulates dredging, excavation,
and construction in navigable waters. The USACE may process a Section 10 permit
simultaneously with a 404 permit if the applicant were going to dredge and discharge, or
discharge and place a structure with the same project. However the USACE does not issue
Section 10 permits to itself.

2.6.2 State Environmental Regulations

California Coastal Act of 1976, as amended (CCA)

The California Coastal Act (Public Resources Code [P.R.C]. 830000 et seq.) constitute the
statutory standards applied to planning and regulatory decisions made by the CCC and by local
governments, pursuant to implementation of the CZMA. Non-federal development activities
within the coastal zone generally require a coastal development permit. The federal CZMA
gives state coastal management agencies regulatory control (federal consistency review
authority) over all federal activities if the activity affects coastal resources. P.R.C. 8§ 30230-
30236 include several policies to protect biological productivity and the quality of coastal waters,
streams, wetlands, estuaries, and lakes, including consideration of effects associated with
dredge and fill projects. The coastal zone established by the Coastal Act does not include San
Francisco Bay, where development is regulated by the BCDC (see McAteer-Petris Act).

California Endangered Species Act of 1970, as amended (CESA)

The CESA (Fish and Game Code [F.G.C.] 82050 et seq.) generally parallels the main provisions
of the federal ESA and is administered by the CDFG. Unlike the ESA, CESA also applies the
take prohibitions to species petioned for listing (state candidates). The state legislature
encourages cooperative and simultaneous findings between state and federal agencies.
Participation by CDFG in federal consultation and adoption of a federal BO is authorized by
FGC 82095. If the federal BO is found to be inconsistent with CESA, the CDFG will issue its
own BO per F.G.C 82090. CESA allows for take incidental to otherwise lawful development
projects. F.G.C. §2080.1 requires an applicant who has obtained a federal incidental take
statement pursuant to a federal Section 7 consultation or a federal Section 10(a) incidental take
permit to submit the federal document to the CDFG Director for a Consistency Determination as
to whether the federal document is "consistent” with CESA. If the CDFG determines that the
federal statement/permit is not consistent with CESA, the applicant must apply for a state
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Incidental Take Permit pursuant to F.G.C. 82081. A Section 2081(b) Incidental Take Permit
also would be required if other species covered under CESA were not addressed in the federal
incidental take statement or permit.

California Environmental Quality Act of 1970, as amended (CEQA)

The CEQA (P.R.C. 821000 et seq.) requires that state and local agencies consider
environmental consequences and project alternatives before a decision is made to implement a
project requiring state or local government approval, financing, or participation by the state. In
addition, CEQA requires the identification of ways to avoid or reduce environmental degradation
or prevent environmental damage by requiring implementation of feasible alternatives or
mitigation measures. Resulting documents under CEQA include negative declarations (NDs),
mitigated negative declaration (MND), or environmental impact reports (EIRS).

Marine Life Protection Act of 1999, as amended (MLPA)

The MLPA (F.G.C. 882850-2863) requires California to reevaluate all existing marine protected
areas (MPAs) and potentially design new MPAs that together function as a statewide network to
improve protection of marine life and habitats, marine ecosystems, and marine natural heritage.
MPAs are developed on a regional basis with MLPA and MPA specific goals in mind, and are to
be evaluated over time to assess their effectiveness for meeting these goals. Specific
geographic areas are designated as MPAs, including intertidal and subtidal habitats and
associated flora and fauna. MPA classifications include marine life reserves, state marine
parks, and state marine conservation areas. The level of marine resource protection varies
among MPAs, ranging from no take to allowable commercial and recreational fishing. Sediment
management activities (e.g., beach nourishment, dredging) or other sediment uses (e.g., beach
grooming) may or may not be among the allowable activities depending on the MPA.

McAteer-Petris Act of 1965, as amended

The McAteer-Petris Act (P.R.C. 866600 et seq.) created the San Francisco Bay Conservation
and Development Commission (BCDC) to prepare a plan to protect the Bay and shoreline and
provide for appropriate development and public access. The McAteer-Petris Act directs the
BCDC to issue or deny permit applications for placing fill and extracting materials, including
dredged material, or changing the use of any land, water, or structure within its jurisdiction,
which includes the Bay, shoreline band, saltponds, managed wetlands, and certain waterways.
Such permits are issued or denied in accordance with the provisions of the McAteer-Petris Act
and Suisun Marsh Preservation Act, and the policies of the San Francisco Bay Plan and the
Suisun Marsh Protection Plan. The BCDC issues four types of permits: major permits,
administrative permits, emergency permits, and region-wide permits. BCDC permits are in
addition to permits required under federal and other state laws. Under the federal CZMA,
federal agencies are required to carry out their activities and programs in a manner consistent
with BCDC's coastal management program. To implement this provision, federal agencies
make "consistency determinations” on their proposed activities, and applicants for federal
permits or other authorizations make "consistency certifications." The BCDC reviews the
consistency determinations or certifications and makes a decision to either concur or object to
them consistent with the provisions of the CZMA and Department of Commerce regulations.

Porter-Cologne Water Quality Control Act of 1969, as amended (Porter Cologne Act)

This Porter-Cologne Act (California Water Code 813000 et seq.) provides the framework for the
regulation of waste discharges to both surface and ground waters of the state. It further
provides for the adoption of water quality control plans and the implementation of these plans by
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adopting waste discharge requirements for individual dischargers or classes of dischargers.
The Act mandates activities that may affect waters of the state shall be regulated to attain the
highest quality. Section § 13142.5 includes the following additional considerations with respect
to water quality as it relates to the coastal marine environment are that: (a) wastewater
discharges shall be treated to protect present and future beneficial uses, and, where feasible, to
restore past beneficial uses of the receiving waters. Highest priority shall be given to improving
or eliminating discharges that adversely affect any of the following: (1) wetlands, estuaries, and
other biologically sensitive sites, (2) areas important for water contact sports, (3) areas that
produce shellfish for human consumption, and (4) ocean areas subject to massive waste
discharge.

Streambed Alteration Agreement

The Legislature enacted F.G.C. 88 1600-1616 to protect and conserve fish and wildlife
resources of this state. Section 1602 requires an entity to notify CDFG of any proposed activity
that may substantially modify a river, stream, or lake. If DFG determines that the activity may
substantially adversely affect fish and wildlife resources, a Lake or Streambed Alteration
Agreement will be required that includes reasonable conditions necessary to protect those
resources. A Streambed Alteration Agreement also would be required if there would be a
substantial change or use of any material from the bed, channel, or bank within such water
bodies. The disposal or deposit of debris or waste into any river, stream, or lake also is
regulated. Sediment management activities involving dredging or excavation of sediments from
rivers, streams, lake, or estuary with placement at the beach would require a Streambed
Alteration Agreement.

2.6.3 Water Quality Standards

The principal state law on water resources is the Porter-Cologne Water Quality Control Act
(WQCA) (California Water Code 88 13000-13999.10). The WQCA gives the SWRCB and nine
RWQCBs responsibility for protecting the waters within their regions. The RWQCBs also
implement provisions of the CWA that regulate point (industrial) and nonpoint (storm water)
sources of pollution. The WQCA directs local RWQCBs to establish beneficial uses for water
bodies in California, and controls to ensure that these beneficial uses are not degraded. Under
the authority of California law, the SWRCB has promulgated the Water Quality Control Plan,
Ocean Waters of California (Ocean Plan), which contains numerical criteria for protection of
beneficial uses.

The RWQCBs maintain Water Quality Control Plans (Basin Plans) for each major hydrologic
basin in California. The Basin Plans list the water bodies in each region and describe the
applicable water quality objectives. Water quality objectives are specified for ocean waters and
other waters, which may be divided into categories such as enclosed bays and estuaries, inland
surface waters, groundwater, and other specific water bodies depending on regional board.
Water quality objectives for ocean waters are relevant to offshore borrow site dredging and
beach or nearshore discharges. Objectives for bays and estuaries are pertinent to maintenance
dredging of ports and harbors and smaller embayments. Water quality objectives associated
with inland surface waters and groundwater are not applicable to beach nourishment associated
activities and are not discussed further.
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Water Quality Objectives for Ocean Waters

Water quality criteria (i.e., water quality objectives) are qualitative or quantitative estimates of
the concentration of a water constituent which, when not exceeded, will ensure water quality is
protective of beneficial uses (Table 2.6-2). Sediment management projects must comply with
water quality objectives that protect both public and biological resource beneficial uses. By
definition, water quality objectives must protect the most sensitive of the beneficial uses which
have been designated for a water body.

Table 2.6-2. Condensed summary of Ocean Plan water quality objectives.

e Bacterial Characteristics — See Table 2.6-4
o Shellfish Harvesting Standards — see Table 2.6-4
e  Physical Characteristics
1. No visible floating particulates, grease and oil.
2. No aesthetically undesirable discoloration.
3. Natural light not significantly reduced outside the initial dilution zone.
4

Deposition rate and characteristics of sediments do not degrade biota (indigenous benthic
communities).

e  Chemical Characteristics

Dissolved oxygen not reduced by more than 10%.

pH not changed by more than 0.2 units.

Dissolved sulfides not significantly increased.

Sediment contaminants shall not degrade biota.

Sediment organic materials shall not degrade biota.

Nutrients shall not cause objectionable aquatic growths or degrade biota.

o Biological Characteristics
1. Marine life (vertebrates, invertebrates, plants) shall not be degraded.
2. The natural taste, odor, and color of marine life used for human consumption shall not be altered.
3. Organic materials in marine life used for human consumption shall not bioaccumulate to harmful levels.

I N

o Radioactivity
1. Discharge shall not degrade marine life.

Note: Significant is defined as a difference in the means of two distributions of sampling results at the 95 percent confidence level.
Source: SWRCB 2009; Refer to: http://iwww.swrcb.ca.gov/CWA401/index.html

The Ocean Plan also includes effluent limitations for certain constituents, including turbidity and
suspended solids (Table 2.6.3). Effluent limitations sometimes have been applied to dredge
barge supernatant or decant waters prior to discharge (SAIC 2011, Appendix C.1
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Table 2.6-3. Ocean Plan

effluent limitations.

Parameter Monthly(30-day Average) Weekly (7-day Average) Maximum
Grease and Qil (mg/L) 25 40 75
Suspended Solids See Notes+

Settleable Solids (MI/L) 1.0 15 3.0
Turbidity NTU 75 100 225

pH Units Within limit of 6.0 to 9.0 at all times

Notes:

Effluent limitations apply only to publicly owned treatment works and industrial discharges for which Effluent Limitations Guidelines
have not been established pursuant to Sections 301, 302, 304, or 306 of the Federal Clean Water Act.

+ Suspended Solids: Dischargers shall, as a 30-day average, remove 75% of suspended solids from the influent stream before
discharging wastewaters to the ocean, except that the effluent limitation to be met shall not be lower than 60 mg/l. Regional
Boards may recommend that the SWRCB, with the concurrence of the Environmental Protection Agency, adjust the lower effluent
concentration limit. If the lower effluent concentration limit is adjusted, the discharger shall remove 75% of suspended solids from
the influent stream at any time the influent concentration exceeds four times such adjusted effluent limit.

Source: SWRCB 2009

Compliance objectives for bacteria pertain to water contact recreation and areas of shellfish
harvesting (Table 2.6-4). Compliance criteria where shellfish are harvested are more stringent.

Table 2.6-4. Bacteria water-contact and shellfish harvesting standards.

Parameter 30-day Single Sample Shellfish
Geometric Mean Maximum Median
(MPN/100 ml) (MPN/100 ml) (per 100 ml)
Total Coliform 1,000 10,000 or 1,000 if fecal > 70 with not more than 10
10% of total coliform percent of samples > 230
Fecal Coliform 200 400
Enterococcus 35 104

Notes: MPN = most probable number of bacteria colonies per 100 milliliters
MPN standards also apply to measurements based on colony forming units (CFU)
Source: SWRCB 2009

The Ocean Plan identifies Areas of Special Biological Significance (ASBS) that are areas
designated by the SWRCB as requiring protection of species or biological communities to the
extent that alteration of natural water quality is undesirable (SWRCB 2009). All ASBSs are also
classified as a subset of State Water Quality Protection Areas (SWQPAS).

Water Quality Objectives for Enclosed Bays and Estuaries

Water quality objectives for enclosed bays and estuaries include a combination of visual
observations, numerical criteria, restriction against significant changes from natural (ambient)
conditions, and non-degradation criteria. All RWQCBs have visual observation water quality
objectives for floatables, oil and grease, color (discoloration), suspended and settleable solids,
suspended sediments, and biostimulatory growths (algae).

In addition, observation-based objectives concern taste and odor of fish and shellfish used for
human consumption. These water quality objectives specify they not cause nuisance or
adversely affect beneficial uses. Several numerical objectives have been established for
enclosed bays and estuaries, with some variability among regional boards (Table 2.6-5).

Generally, turbidity values must be within 10 to 20 percent of ambient measurements depending
on background concentration. Some RWQCBSs specify that turbidity measurements not exceed
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10 Nephelometer Turbidity Units (NTU) or 10 Jackson Turbidity Units (JTU) above ambient
values when turbidity is naturally high. Some RWQCBs have additional requirements based on
water clarity.

Dissolved oxygen concentrations must be above 5 mg/L and must range between 5 and 9 mg/L
depending on beneficial uses and the RWQCB. In addition, objectives for annual or median
dissolved concentrations are specified by some RWQCBs. Criteria for pH range between 6.5
and 9 with an allowable deviation from ambient of 0.2 to 0.5 pH units depending on the
RWQCB. All RWQCBs follow guidance in the Thermal Plan for temperature, which specifies
that water quality objectives for bays and estuaries should not exceed 4°F, and inland surface

waters with WARM or COLD beneficial use designations should not exceed 5°F.

Table 2.6-5. Numeric water quality objectives for enclosed bays and estuaries.

Parameter North Coast San Central Coast | Los Angeles Santa Ana San Diego
Francisco
Bay
Turbidity where | <20% above | Not specified <20%above | <20%above | <20%above | <20% above
ambient is 0 to 50 ambient ambient ambient ambient ambient
NTU
Turbidity where same <10%above | Not>10JTU | <10% above | Not>10NTU | Not>10NTU
ambient is 50 to ambient ambient
100 NTU
Turbidity where same <10%above | <10%above | <10% above | <10% above | < 10% above
ambient is ambient ambient ambient ambient ambient
> 100 NTU
pH >6.50r >6.50r >7or >6.50r >7or >T7or
<85,<02 <85,<05 <85,<02 <85,<02 <86,<0.2 <9,<0.2
units from units from units from units from units from units from
ambient MAR ambient ambient MAR ambient ambient ambient
Dissolved oxygen | >7-9 SPWN | >7COLD, > >7 COLD, >5MAR, No adverse >6 COLD,
(mg/L) >6COLD, | 5WARM,3- | MAR, SPWN, WARM, effect to > 5 WARM or
>5WARM, | month median | >5WARM, > 6 COLD, beneficial | MAR, mean >
MAR 80% median values > | mean > 6 LA- uses 7
saturation 85% saturation LB Harbors
Temperature* < 59F above < 5°F above <5k < 59F above < 49F bays, < 5°F ahove
ambient ambient above ambient ambient estuaries ambient
WARM; < 4oF WARM, WARM, COLD; WARM, COLD; < 4oF
bays, COLD; < 4°F < 4°F hays, COLD; < 4oF bays,
estuaries bays, estuaries bays, estuaries
estuaries estuaries

*Note: COLD = cold freshwater habitat, WARM = warm freshwater habitat, MAR = marine habitat, SPWN = Fish spawning beneficial use.

Sources:

LARWQCB 1994, NCRWQCB 2005, SARWQCB 1995, SDRWQCB 1994, SFBRWQCB 2004, CCRWQCB and SWRCB 1994.

Bacteria numerical criteria for enclosed bays and estuaries cover water contact recreation
(REC-1), non-contact water recreation (REC-2), and/or shellfish harvesting (SHELL) beneficial
uses. Basin Plans should be consulted for objectives specific to water bodies within each
region.

Several numerical chemical (ammonia, toxic pollutants) and radioactivity objectives also apply
to enclosed bays and estuaries. Because sediments removed from bays and estuaries that
qualify for beneficial reuse must be tested and determined to be “clean” and free from
substantial contamination, numerical criteria for contaminants are not discussed further.
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2.7 Overview of Potential Biological Impacts Associated with Sediment
Management Activities

Sediment management activities may affect Types of Impacts from
biological resources directly, indirectly, or Sediment Management Activities
cumulatively. Impacts have the potential to be
beneficial, adverse, or significant depending on Direct

the nature and location of the activity, duration and «  Equipment (anchors, pipelines, vehicles) damage
magnitude of impact effects, characteristics of o habitats, injury of species.

existing habitats, and species present. Generally,
The extent and persistence of adverse impacts
depend upon the relative level of impact above

o Discharge burial of habitat and invertebrates.
o Dredge removal of habitat and invertebrates.

that occurring naturally. o Dredge entrainment of invertebrates and fish.
Direct impacts occur within project footprints | 'ndirect .

during construction and may include burial, e Invertebrate forage reduction.

crushing, entrainment, or removal of sand habitat o Disturbance or interference (noise, lights,
and associated animals during beach nourishment equipment) of wildlife movement or migration.
and associated activities. Indirect impacts may o Turbidity effects (reduced photosynthesis,
occur during or after construction. Indirect feeding, growth, or mortality).
construction impacts may include turbidity and e Sedimentation effects (reduced photosynthesis,
sedimentation from dredging or placement of recruitment, nutrient stimulation, or mortality).
Sands,_ operatlon_of equipment (noise, lighting), or o Enhanced sandy beach habitat and supported
reduction of the invertebrate forage prey for other [ESOUTCES

animals. Indirect impacts after construction may

result from the migration of sediments from the
project site. Generally, direct impacts are easier to quantify than indirect impacts, but are not
necessarily the most serious or long-lasting impacts (Greene 2002). Cumulative impacts are of
increasing concern due to multiple and increasing uses in the coastal zone, including beach
nourishment (Peterson and Bishop 2005).

The different types of direct and indirect impacts associated with sediment management
activities are briefly described below. Detailed review of types of impacts and vulnerabilities of
habitats and species to sediment management activities are presented in the Volume 1 BIA
Sections 3, 4, and 5.

2.7.1 Equipment and Disturbance

Equipment used during sediment management activities may include dredges, vessels (support
boats), earth moving equipment (cranes, bulldozers, backhoes, graders), vehicles, pipelines,
and lighting. Dredging or excavation will remove invertebrates along with the sediment.
Equipment generated noise, human activity, or construction lighting may disturb, temporarily
displace, or interfere with wildlife (e.g., Courtenay et al. 1972, Worden et al. 2002, Worden and
Smith 2004). Therefore, proximity to sensitive wildlife areas (e.g., nesting sites, major roosting
sites, haul outs or rookeries) is a key consideration of impact assessments.

Dredging or Excavation

Dredging or excavation will remove sediment and benthic (bottom-dwelling) organisms. The
dredged or cut depression will infill from slumping of adjacent sediment and sedimentation over
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time, the duration of which will be influenced by the initial cut depth and sedimentation rate in
the water body. Generally, complete mortality is assumed for organisms removed by the
dredge, although some small percentage may survive (NRC 1995, Greene 2002).

Recovery begins almost immediately with settlement

of planktonic larvae and immigration from adjacent Gommunity __ Transition Equilibrium
areas. Recovery generally follows a similar pattern of Colonization € ¢ ’
succession, including colonization and enhanced Ecotons ot~
abundance of opportunistic species (peak of |7 e Noo Number of Species
opportunists), followed by a transitional community T
composed of opportunists and some longer-lived e

. Cper - s Abundance
species, and then recovery of an equilibrium fie

community (Pearson and Rosenberg 1978, Newell et
alb 19(198)' AfS rt]he. r?L.”TbeT Of. Spe(ges INCreases, thg after substantial disturbance or loss

abundance o t_e initial co o_nlz_ers ecreases (te_r_me Modified from Pearson and Rosenberg 1978 and
ecotone), marking the beginning of the transitional Newell et al. 1998
community. The equilibrium community may include

Generalized recovery of benthic invertebrate community

larger, long-lived and slow growing species.

Dredge or excavation recovery rates of invertebrates
in embayments will depend on existing conditions.
For example, recovery rates may range from less
than 1 year for frequently disturbed areas (e.g.,
maintenance channels, inlet channels) that lack
equilibrium communities, to several years for less
disturbed locations (McCauley et al. 1977, Oliver et
al. 1977, Newell et al. 1998, Merkel & Associates
2010).

.. Opening the inlet at San Dieguito Lagoon
Reports of recovery rates of the benthic invertebrate Photo credit: Southern California Edison (Abigail Smigel)

community after offshore dredging generally range

from 2 to 4 years, although longer timeframes may be
necessary for recovery of longer-lived species (Newell et al. 1998, Burlas et al. 2001, Dalfsen
and Essink 2001). Recovery may take many years, if at all, if there is a substantial change in
hydrodynamics or substrate. This has been reported for borrow sites where dredging resulted
in deep pits, which accumulated silts and resulted in low dissolved oxygen concentrations, and
for offshore mining sites with a high intensity of dredging use (Naqvi and Pullen 1982; Barry
Vittor & Associates cited in Byrnes et al. 2004; Boyd 2004, 2005).

Entrainment

Hydraulic dredging (cutterhead, hopper dredge) may entrain bottom-associated invertebrates,
fish, or their larval stages due to the strong suction produced at the dragarms or cutterhead.
Entrainment rates generally are higher if the dragarms or cutterhead are not in direct contact
with the bottom. Mortality rates may range from 5 to 100% depending on dredge, species, and
organism size (Reine and Clarke 1998, Nightingale and Simenstad 2001). Bucket dredges
have the lowest entrainment rates.

Dredge entrainment has been cited as a concern for early life stages of sturgeon, outmigrating
salmonid smolts, and Dungeness crab, among others (Reine and Clarke 1998). Generally,
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entrainment rates of fish and shellfish in embayments are low (< 1 fish, crab, or shrimp per
cubic yard of dredged material). The majority of entrained fishes have been bottom-associated
(demersal); however, a few pelagic species also have been collected. Higher rates have the
potential to occur in narrow channel areas where species may be unable to avoid the dredge or
in areas when certain species may concentrate (e.g., spawning areas) (LaSalle et al. 1991).

Noise

The type of sediment management activity will define the types of equipment and noise levels
during construction. Depending on method of beach nourishment, equipment may be limited to
trucks or may involve use of earth moving equipment and diesel engines to operate hydraulic
pumps associated with pipeline delivery of source sediments. Dredges, barges, and support
vessels may be used to obtain source sediments dredged from offshore borrow sites or from
within embayments during maintenance or restoration projects.

Sound is a pressure wave that is transmitted in air or water. The pressure level is a logarithmic
measure of the root mean square (rms) pressure (force/area) of a particular noise relative to a
reference noise source, usually measured in decibels (dB). Values on land generally are
reported according to the A-weighted decibel scale (dBA), which corrects sound pressure level
in air to relative frequency of the human ear; that is, a de-emphasis on low and high frequency
sounds inaudible to humans. The standard reference sound pressure at 3.3 ft (1 m) is 20
micropascals (re 20 pPans) in air and 1 micropascal (re 1 yPa) in water. Values underwater
are not weighted and are reported as dB (re 1 pPays).

Noise levels from dredging equipment, earthmoving equipment, cranes, and dredges are within
ranges that may disturb wildlife, but would not be expected to result in injury (Tables 2.7-1 and
2.7-2).

Noise levels of earth moving and handling equipment
(e.g., backhoes, bulldozers, compressors, cranes, front
loaders, generators, graders, pumps, trucks) may
range from 68 dBA to more than 100 dBA at 50 ft (15
m). Combined noise levels during beach nourishment
have been estimated as 85 to 90 dBA (SANDAG and
USDN 2000). Reported noise levels of dredges range
from 76 to 88 dBA at 50 ft (15 m).

The intensity, periodicity, and spectra of emitted Creating public access berm over hydraulic pipeline
sounds differ greatly among dredge types (Clarke et al. Photo credit: Karen Green
2003). Bucket dredges produce a repetitive sequence
of sounds generated by winches, bucket impact with the substrate, bucket closing, and bucket
emptying (Dickerson et al. 2001).

Hopper dredge sounds also consist of a suite of sounds, including the relatively continuous
engine and propeller noise similar to that of similarly-sized commercial vessels, sounds at the
dredge site of dragheads moving in contact with the substrate, and additional sounds at the
discharge site of sediment release. In contrast, cutterhead dredges generate relatively
continuous sounds associated with the contact of the cutterhead at the dredge site, engine
noise, and discharge of sediment at the end of the pipe.
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Sound levels will decrease with Table 2.7-1. Construction noise levels.
increasing distance from the source.

Noise attenuation is affected by sound | Airborneats0 ft(15m) dBA

60 70

absorbing elements within the path of Buckel Dredge _ao_
the sound (e.g., terrain, structures, and %

. I Hopper Dredge —
vegetation on land; suspended matter =
in water). On land, sound decreases by i . ——
3 (line source — e.g., traffic) to 6 (point o [ Conpmsor e
source — e.g., single moving vehicle, £ Crane p— —
stationary equipment) dBA for each €2 | Excavator ——
doubling of distance (WSDOT 2006). S5 Fonlsder | e
Absorptive ground results in an EE | Seeex e
additional noise reduction of 1.5 dB per - g::”;ver ——
doubling of distance (e.g., 4.5 to 7.5 s Pumps _—
dBA). Water and sand are considered Trucks e

reflective (hard surfaces) rather than
absorptive surface (WSDOT 2006). | Underwaterat3ft(1m) dB (1 uParms)

Based on these considerations, a 0 150 160 170 180 190 :
standard attenuation rate of 6 dBA per Eargw Lasding! -
. . o  Discharge
doubling of distance generally would £
. . . g Bucket Dredge —
apply to airborne noise from equipment o :
. . a Dredging E—

used during sediment management

. Hopper Dredge ——
projects.

% Large Vessels —
. . . w
In water, sound transmission loss is £ | Smal Boats/ e——
Ships
somewhere between 3 and 6 dB per Other| pile Drivi _
. . . ile Driving ———

doubling of distance, with
apprOXIma_tely 4.5 dB per dOUb|Iﬂg of Note: Sound level decreases by 3-6 dB per doubling of distance from source.
distance in nearshore waters (Vagle Sources: USEPA 1971, Chambers Group 1992, Dickerson et al. 2001, OSPAR
2003 cited in WSDOT 2006). Commission 2009, SAIC 2011

. Table 2.7-2 Noise disturbance and injury guidelines.
NMFS (Federal Register 2005) uses e

noise guidelines to estimate when Animal Airborne Underwater
harassment to marine mammals may dB _ dB (1 pPa rms)
occur. Current practice (e.g., NMFS - 1 (20 yPa rms) sztgrbfGHOGG |njlu8r(>)'
2011a) is that that cetaceans and Hetzcea”sll 5 o ee T 150
pinnipeds exposed to impulse sounds arhor sea o
Other pinnipeds?! 100 120, 160 190

of 180 and 190 dB,,s or above, . :

. . Fish (All Fish)? 150 206
respectively, are considered Level A -
. o X Fish = 2 grams? 150 187
(i.e., injurious) harassment. B_ehaworal Fish < 2 grams? 150 183
harassment (LeveI_B) is considered to Birds >20 dB above 150 180
occur when marine mammals are (Marbled ambient or
exposed to sounds at or above 160 Murrelet)3 290dB
dBms for impulse sounds (e.g., impact Sensitive bird >60 dBA or
pile driving) and 120 dB,, for nesting areas* greater than
continuous  noise. Dredging is ambient

considered a continuous noise Eor Notes: rms = root mean square. Continuous noise (c), Impact noise (;).
’ The standard reference sound pressure at 3 ft (1 m) is 20 micropascals (uPa) in air

airborne noise, seal and sea lion and 1 uPa underwater.
disturbance guidelines are 100 dB Sources: "NMFS 2011, 2ICF Jones and Stokes and Illingworth and Rodkin 2009,

. . 3 e )
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(unweighted) for harbor seals.

Noise guidelines also have been specified for certain federal- or state-listed endangered or
threatened bird species. For example, harassment may occur when construction activities
result in a 20-25 dB increase in sound levels above ambient conditions, sound levels are > 90
dB, or visual proximity of activities is close to active nest sites (within 132 ft, 40 m) (USFWS
2006a). An average sound level of 60 dBA over 24 hours or exceeding ambient if above 60 dB
are used as significance thresholds for sensitive birds, including snowy plover, during their
breeding season in San Diego (City of San Diego 2007).

Regulatory noise thresholds have not been adopted for fish; however, interim guidance used for
pile driving projects specify 150 dB,s as a behavior effects threshold, between 183 and 187 dB
cumulative sound exposure level (SEL) for injury depending on fish size, or 206 dB.. as a
peak exposure threshold injury level for all fish (Table 2.7-2).

Generally, available information indicates that sounds produced during sediment management
activities are below levels known to result in injury or mortality, but may disturb fish, birds, or
marine mammals depending on proximity.

Artificial Lighting

Artificial lighting may be of concern during outmigration of salmonids, grunion spawning, or near
seabird nest sites. Visual predators such as large fishes, birds, and marine mammals, have
been observed to concentrate foraging on schooling fishes around lighted vessels, presumably
because the light illuminates their prey (DFG 2003). Juvenile chum salmon and larger
predators (e.g., hake, dogfish, sculpin, large Chinook and Coho salmon) have been observed to
congregate beneath night security lights, with attraction of juveniles potentially delaying
outmigration (Nightengale and Simenstad 2002). Keitt et al. (2004) hypothesized that artificial
lighting at nesting colonies could affect seabirds in two ways: (1) increased predation on young,
and/or (2) altered behavior resulting in decreased foraging efficiency and ability to feed chicks.

Pipelines, Vehicles, Vessels

An important impact consideration is whether pipeline,
vehicle, or vessel routes used to access project sites
would cross over or be in close proximity to sensitive
habitats. Coastal strand and dune vegetation is highly
vulnerable to damage from equipment, vehicles or
trampling. Vehicle access routes may be an additional
concern during the grunion season, if habitat is suitable
for spawning.

Vessel routes to and from dredge or discharge sites may | = —_—
be of concern if canopy forming kelp beds are present. | pjacement of opportunistic sands outside the
Vessel propellers have the potential to damage or | grunion season, Encinitas, CA

dislodge kelp plants. Vessel propellers also have the Photo credit: Kathy Weldon
potential to increase turbidity within eelgrass beds. |If
pipelines are used to convey dredge materials from a hopper dredge to the beach, anchoring
locations and pipeline routes require careful planning if reefs are in the vicinity (AMEC 2002).

Collisions with marine mammals are considered a relatively low, but potential hazard. There is
at least one reported fatality of a whale calf from collision with a hopper dredge (Laist et al.
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2001). In the majority of cases, collisions with seals, sea lions, sea otters, or whales have been
from fast moving vessels (Laist et al. 2001, Caretta et al. 2004, Harvey 2004). Where steps are
needed to reduce collision risks (e.g., during migration, near haul outs, or foraging areas),
advanced planning to avoid or minimize travel distances or to reduce vessel speeds have been
recommended.

Accidental Leaks or Spills

A final consideration is the potential for accidental leaks or spills from operation of equipment. It
is possible for leaks/spills of dredged materials to occur from pipelines (if joints are improperly
sealed or damaged) or collisions with hopper dredges or dredge scows (or barges). Hopper
dredges or scows/barges may transport several thousand cubic yards of sediment. Production
rates of cutterhead dredges are on the order of hundreds of cubic yards per hour (USACE
1983). Leaks or spills of contaminants have the potential to occur from dredges, support
vessels, or vehicles. A catastrophic collision with a cutterhead or hopper dredge would have the
potential to release thousands of gallons of fuel. Typically, accidental discharges are controlled
with BMPs and spill prevention plans. The potential for collisions generally is minimized by use
of a U.S. Coast Guard Local Notice to Mariners that specifies dredge vessel activity areas and
schedule.

2.7.2 Burial and Disturbance

Sand placement will temporarily alter the appearance of the habitat within the receiver site.
Beach placement generally results in a wider beach, steeper profile, and a distinct scarp or
berm at the shoreface until the beach fill adjusts from wave action (NRC 1995). Discharge of
sands in the nearshore portion of the beach profile will result in an elevated mound, which will
erode and move within the beach profile according to seasonal erosion and accretion cycles.

The primary direct impact to biological resources during
beach nourishment projects is burial, crushing, and
smothering of invertebrates within the receiver site
footprint (NRC 1985, Greene 2002). Mortality of
invertebrates living in the sands is generally assumed to
be complete when burial exceeds 3 feet (0.9 m); survival
of shallower overburdens depends on species and
sediment characteristics. Larger, motile animals may be
able to escape sand placement impacts.

¥

3o

Sano_l placemgnt has the potential to bury Callfor_nla Goleta Beach Nourishment Demonstration
grunion eggs, if present. Sands placed above the typical Photo credit: Moffatt & Nichol Engineers
high water line have the potential to bury coastal strand
plants living on supratidal beach, if present. Potential impacts to coastal strand/dune plants or
grunion eggs may be avoided or minimized. Impacts to invertebrates are unavoidable; but the
duration or severity of impact may vary depending on project- and site-specific considerations,
which are reviewed below.

Invertebrate communities at sandy beach receiver sites represent important prey items for birds
and fish that forage along the foreshore depending on tidal stage. Invertebrates at nearshore
placement sites also are prey for fish. Recovery of the invertebrate community from direct burial
effects may range from months to years depending on the habitat and affected biological
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resources. Recovery rates may be influenced by existing conditions, compatibility between
source and native sediments, project schedule, and frequency of disturbance.

Reported recovery rates of sandy beach communities vary from a few months to > 1 year (e.g.,
Parr et al. 1978, Jutte et al. 1999, Burlas et al. 2001, Versar 2004, SAIC 2011). Beaches with
invertebrate communities dominated by relatively few, small-sized species that are short-lived
(e.g., sand crabs, amphipods, isopods, bean clams, worms), such as occurs on beaches that
are seasonally erosive, appear to recover relatively quickly after substantial disturbance. Re-
establishment of the community largely results from larval recruitment, but also may be
influenced by immigration from shallow nearshore and adjacent beaches or survival of some
benthic species. Project schedule has the potential to influence recovery rates because beach
invertebrate community development is strongly tied to a seasonal recruitment period (spring-
early summer peak). Projects completed before the onset of the peak recruitment period may
have quicker recovery rates than a project implemented during or after the peak recruitment
period (e.g., recovery influenced more by the following season recruitment period).

Recovery would be expected to take longer for relatively more diverse communities or those
that also include slow growing and long-lived species that may reach larger size, such as Pismo
clams or northern razor clams. Generally, several years would be required to reestablish
reproductive age structure of such populations. For example, Pismo clams are long-lived (over
20 years) and are several years old before sexually mature. While the occurrence of juvenile
Pismo clams on a beach is not uncommon because they settle from the plankton, developed
Pismo clam beds consisting of different age classes only establish in certain areas where
physical conditions are suitable. Generally, Pismo clams may occur at relatively flat beaches
that have a persistent sand base across seasons (Shaw and Hassler 1989, Masters 2006).

The reduction in invertebrates at the beach Generalized Invertebrate Community

nourishment site may have secondary indirect Recovery After Beach Nourishment

impacts on the forage base for mobile animals

(e.g., fish, shorebirds) until there is recovery of Factor Faster Slower

the invertebrate community. This may be more

or less of an issue depending on the existing Beach Type  Reflective Intermediate

beach condition (seasonally erosive or Intermediate Dissipative

persistent), project timing (e.g., related to Location Beach Nearshore

recovery rates), or use patterns by sensitive .

species (e.g., threatened snowy plover). Disturbance  Frequent Infrequent
Age Structure  Short-lived Includes long-

Recovery rates have the potential to be Species lived species

influenced by the compatibility of source Sediment Compatible Substantially

sediments to the receiver site. Slower recovery coarser or Finer

rates, altered species compaosition or abundance, Timingt Winter Summer

or altered biological use patterns have been g

reported when placed sediments included clay

balls (Reilly and Bellis 1983), high shell content 1Recovery periods for projects conducted in spring may be

(Petersen et al. 2002), or substantially coarser relatively fast if prior to the onset of peak recruitment

sand (McLachlan 1996).

Beach nourishment has the potential to enhance sandy beach habitat for invertebrates, fish, and
birds where sandy beach habitat is seasonally erosive. Monitoring after the 2001 San Diego
Regional Beach Sand Project documented there was an increase in the persistence of sandy
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beach habitat across seasons, which resulted in increased invertebrate diversity earlier in the
season, increased bird use across tide conditions, and enhanced habitat for grunion spawning
(e.g., increased beach width, reduction in cobble) compared to erosive conditions prior to the
project (SAIC 2006).

Recovery of the benthic community at nearshore placement sites may range from several
months to > 1 year (Oliver et al. 1977, Burlas et al. 2001). Species diversity increases seaward
because physical controlling factors are relatively less harsh than on the beach, although they
are still harsher compared to deeper nearshore waters. Inshore sands are dominated by
species adapted to living in or on unstable sediment. Species may include a variety of small
crustaceans (amphipods, cumaceans, isopods, ostracods) and worms, as well as larger and
longer-lived burrowing anemones, clams, moon snails, sand dollars, sea pansies, sea pens, or
sea stars (Parr et al. 1978, Morris et al. 1980, Thompson et al. 1993). Similar to beach habitat,
substantial recovery of species composition and abundance may occur in less than 1 year;
however, a longer time period would be needed to reestablish populations of longer-lived
species (e.g., Pismo clams), if present.

2.7.3 Sediment Reworking and Sand Transport

Sand placed at a receiver site will winnow and eventually erode from natural physical
processes. Sands placed on the intertidal or nearshore portions of a beach will be mobilized
and reworked by waves and transported by currents. Sand transport from the receiver site will
result in an increase in sand level along the beach profile (onshore-nearshore) and indirect
sedimentation of adjacent nearshore and downcurrent beaches. Mobile invertebrates living
within beach and nearshore sands are adapted to seasonal changes in sand level; therefore,
they would not be expected to be substantially affected by sand movement after placement.

In erosive areas, the indirect addition of sand has the
potential to improve habitat conditions for invertebrates,
grunion, and shorebirds (SAIC 2006). For example,
monitoring after the 2001 San Diego Regional Beach
Sand Project documented positive influences at two
non-receiver sites, each located approximately 1,000 ft
(300 m) downcoast of receiver sites. However,
improved habitat conditions for biological resources Surfside Beach, Encinitas, with cobble, prior to
were more variable at these non-receiver sites across upcoast beach nourishment

seasons and/or years compared to those at receiver
sites, presumably due to differences in sand level
increase and persistence.

Photo credit: Kathy Weldon

Nearshore placement has the potential to supplement
the beach profile and renourish the beach; whereby,
sands are added to the littoral system and fines
(silt/clays) move offshore. Experiments conducted at the
Departmgnt o'f Army Wgterways Experlment Station found that Surfside Beach, two years after beach
wave action is a significant contributor to (1) the amount of | oyishment (1,500 ft upcoast)

material available for transport, and (2) the direction of Photo credit: Karen Green
transport (Smith and Gailiani 2005). They summarized that
sand placement in the relatively narrow, calm-weather surf zone may not be an option due to
shallow water depth, but placement in the wider surf zone associated with storms may be
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feasible. In that case, storm events would be the predominant transport mechanism for the
placed material.

Monitoring conducted after nearshore placement offshore Ocean Beach, San Francisco
indicated movement of discharged sediment towards shore, primarily after storms; however,
effects were localized (Barnard et al. 2009). The authors recommended that future placements
should be in water depths no greater than 16 ft (5 m) to drive a positive shoreline response at
that location.

Sand transport may be of concern if receiver sites are near sensitive habitats (e.g., reefs,
seagrass beds, kelp forests). Mechanisms of sand transport that may adversely affect rocky
habitats include burial, scour/abrasion by moving sand, or increased exposure to resuspension
and fine-layer deposition (Airoldi 2003). Within the littoral zone, sand moves on- and offshore
on a seasonal basis and contributes to natural variability in resource development of intertidal
and nearshore reefs (Littler et al. 1983, Ambrose et al. 1989, Murray and Bray 1993, Airoldi
2003). Severe storms with high waves also may redistribute sand and contribute to this
variability. Marine species differ in their tolerances or adaptations to sand influence. Therefore,
reefs subject to frequent sand disturbance generally support annual and/or sand-tolerant
species. In contrast, reefs subject to less sand disturbance generally support a greater variety
of species. Differences in resource development of intertidal and nearshore reefs associated
with natural variability in sand inundation or scour are reviewed in greater detail in Section 3.4.2.

Key concerns of project-related sand movement in the vicinity of hard-bottom or vegetated
habitats include the potential to degrade or result in loss essential fish habitat. Changes in sand
level also would be of concern if it resulted in burial, increased scour, or substantial “sanding-in”
of crevices or lower ledges that function as sheltering locations for fish or lobster.

There are examples of sand transport from beach
nourishment resulting in burial or increased scour of
sensitive reef habitats in other areas of the U.S. (e.qg.,
Lindeman and Snyder 1999, Goreau 2001, Coastal
Planning & Engineering 2004a, b). There also are
examples of beach nourishment projects being
conducted in the vicinity of reefs or vegetated habitats
(surfgrass, kelp beds) without reported significant
impacts (e.g., Chambers Group 2004, Coastal Planning
& Engineering 2004c, AMEC 2005). Factors that may
influence these differences in impact level likely include
some combination of project size (sand volume),
proximity to sensitive habitats, reef characteristics, and
environmental  conditions. Site-specific  reef
characteristics that may be particularly influential include
reef heights above average seasonal sand levels,
orientation relative to the shore, occurrence of breaks in
the reef that may function as on-offshore sand transport
channels, and overall size of the reef feature.

Storm sand scour Photo credits: Karen Green

Sand transport also may be a concern if receiver sites
are located near the entrance (ocean inlet) of
embayments. Accelerated sand accumulation in entrance channels has the potential to
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influence the volume or frequency associated with normal maintenance projects in either
shallow- or deepwater-inlet embayments. In the case of shallow-inlet embayments, an
additional concern is the potential for substantial sand accumulation to reduce tidal prism or
cause inlet closure. Adverse impacts to biological resources may result if sedimentation
increased the frequency of maintenance dredging or excavation or resulted in a reduction in
water quality associated with reduced tidal exchange.

Potential impacts associated with indirect sedimentation are challenging to assess because of
the complexity of interaction between placed sediments (physical characteristics), project
sediment volume, and environmental conditions during and after construction (e.g., currents,
waves, bathymetry, barriers). Models and tools have been developed to increase
understanding and prediction of beach erosion and shoreline change for sandy habitats (e.g.,
GENESIS, NEMOS, SBEACH) (http://chl.erdc.usace.army.mil/software). Model limitations in
predicting sand level changes in areas with rocky outcrops or seagrass beds, which may modify
sand accumulation or movement have been reviewed (e.g., Thieler et al. 2000). Establishing
and monitoring elevation changes along beach profiles may be used to increase understanding
of sediment movement after beach nourishment. Beach profile data are essential for verification
of impact assumptions, model calibration or verification, or tracking of project performance.
However, post-project verification of model assumptions has been rarely funded in California.

2.7.4 Sediment and Water Quality

Sediment management activities involving dredging or

discharge of sediments in waters of the U.S. are Beneficial Reuse of Dredged
required to have the sediments evaluated prior to such Material
activities to provide factual data upon which

o . ) . o Closely match sediment composition of
determinations by the USACE, in consultation with the receiver site

USEPA, are made regarding permitted disposal or _ _
beneficial use options (e.g., beach nourishment). | ¢ Lowsiltclayand organic content
USEPA and USACE (2004) specify guidelines for | e Free of substantial contamination
acceptability of dredge material for beneficial use as
beach nourishment, as follows: it should closely match
the sediment composition of the eroding beach and be
low in fine sediments, organic material, and pollutants.

Sediment Testing

A tiered approach to analysis is used to evaluate
sediments for dredging or discharge consistent with | Tier 1 - Evaluation of existing data, distance
guidelines in the Inland Testing Manual (ITM) (USEPA from known contaminant sources

and USACE 1998) or Ocean Testing Manual (Green | qier 2 _ Chemistry screening and models

Book) (USEPA and USACE 1991). Generally,
sediments used for beach nourishment are tested with
the ITM. Testing is performed at the lowest tier at which
a suitability determination can be made. Tier 4 — Site or region specific analysis

Tier 3 — Biological toxicity testing and
bioaccumulation analyses

Tier 1 analysis evaluates the physical characteristics of Source: Steevens 2008
source sediments (dredge or opportunistic) and the
likelihood for contamination based on physical characteristics, previous and still appropriate
chemical testing of sediments from the same vicinity, and/or whether the location of
dredge/discharge materials is far removed from contaminant sources or from pre-industrial age
deposits not exposed to modern pollution (40 CFR Sec. 230.60(a), U.S. Code of Federal
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Regulations 2003). Tier 2 chemical analysis is conducted if additional information is necessary
to evaluate chemical contaminant levels within sediments. Tier 3 is rarely needed for beach
nourishment activities, but can be used if sediment chemistry alone is insufficient to make a
determination. Sediments requiring Tier 4 would not be suitable for beach nourishment.

Turbidity is the primary change to water
quality during dredging, excavation, or | SABS are defined as organic and inorganic particles that
discharge of sediment. This results in an | are suspended in, are carried by, or accumulate in
increase in suspended sediment particles in waterbodies. SABS are natural parts of aquatic systems
the water column, which increases and are not considered harmful until they are out of balance,
cloudiness (turbidity), decreases water | thatis,excessive or deficient.

clarity, and reduces light transmission
through water. The fate of suspended
sediment is to settle to the bottom, becoming
bedded sediment (also termed sedimentation). The term “SABS” is used to identify the dual
processes of suspended and bedded sediment. Suspended sediment concentrations, turbidity
plume characteristics, and biological effects of SABS are described in greater detail in the
following subsections.

USEPA 2006

Other water quality concerns may include Potential Dredge-Discharge Water Quality

contaminant release, oxygen depletion, Concerns
release of nutrients, or release of bacteria
depending on the environmental conditions at Effects Potential Impacts
the dredge location. Typically, sediments Suspended Altered behavior; abrasion; impaired
that would result in substantial changes in solids respiration, feeding, and excretory
water chemistry or bacteriology during functions; retarded egg
dredging or discharge would not be suitable development; reduced larval growth;
for beneficial reuse for beach nourishment. reduced photosynthesis; mortality;
protection from predation.
Open water discharge of dredged sediments Dissolved Increased stress, r_educ_ed efficiency
s oxygen of oxygen uptake, impaired
would not be expected to cause significant depletion respiration, mortaliy.
dissolved oxygen (DO) depletion in the water Contaminant Uptake and bioaccumulation in
column (Houston et al. 1989, Lee and Jones release aquatic organisms, toxicity.
1999). Nutrient release | Biostimulation of algae, harmful
(nitrogen, algal blooms.
Aquatic pipeline discharge of sediment slurry phosphorus)
from cutterhead operations has the potential Bacteria release | Water-contact human health risks

to result in an anoxic turbid plume at the
bottom that may range several hundred feet
from the discharge location (Lee and Jones 1999). This impact may occur with slurry discharge
of muddy sediments and formation of a low-density fluid mud mound overlying the existing
sediment (USACE 1983). Similar effects have not been reported with dredging of sands.

DO reductions may occur in the immediate area of dredging, although at varying levels.
Generally, DO reduction is a function of the amount of suspended sediment placed into the
water column, the oxygen demand of the sediment, and duration of resuspension (LaSalle et al.
1991). Reductions in DO may occur in the immediate area of the dredge; however, this is not
usually the case unless dredging muddy sediment.
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The potential for nutrient-release from dredged sediments to contribute to harmful algal blooms
may be a concern in some embayments. Generally, dredged sediment-associated nutrients will
rarely have an adverse effect on eutrophication-related water quality at the disposal site
because the events are short-lived, dilution is relatively rapid, and nutrient release generally is
small (Jones and Lee 1981). Discharge of dredged sediments has the potential to increase total
and fecal coliform and other bacteria concentrations in waters if the dredged sediment is
contaminated with waste (Grimes 1980). Testing of bacteria levels in waters at the discharge
site may be required if there is the potential for contamination.

Sandy sediments with a low organic matter content tend to not accumulate contaminants unless
a contamination source is nearby (USACE 1983). Nutrient release or DO depletion also has a
low potential with sandy sediments with low organic content.

2.7.5 Turbidity

Turbidity associated with suspended sediment will occur with beach or nearshore placement.
Turbidity also will be generated during dredging. Turbidity plume characteristics, suspended
sediment concentrations, and water clarity measurements during beach placement, nearshore
placement, and dredging are reviewed in the following subsections.

Turbidity — Beach Sand Placement

Turbidity plumes will be generated with upper beach or
swash placement. Placing sands at the backshore
(dune placement) will not generate turbidity under
average tide conditions; however, dune placement may

be subject to wave run-up and turbidity generation = » 2 .
during extreme high water associated with storm or high W =
wave conditions. Turbidity during opportunistic sand project, Encinitas

Photo credit: Kathy Weldon

Beach sand placement will result in suspended
sediment or turbidity plumes. Plume characteristics may depend on a number of factors, such
as equipment used, location of placement, sediment characteristics, environmental conditions,
and use of operational or engineered controls during placement. The equipment used for sand
delivery may result in continuous or discrete periods over which turbidity is generated.
Cutterhead dredging and pipeline discharge are a continuous operation; therefore, turbidity is
generated throughout the time of active pumping operations.

Hopper dredge operations involve two discrete periods associated with dredging and discharge.
The cycle time between these activities may range from one to several hours depending on the
distance between the dredge and discharge site. Therefore, turbidity plumes may occur as
pulses that will tend to dissipate at the receiver site during the cycle time between loads.

Truck placement also involves one discrete period associated with sand discharge at the beach.
Whether turbidity is generated in pulses or nearly continuously will depend on the cycle time
between loads, which will depend on the number of trucks used and total truck trips per day. It
also will depend on the location where the discharge occurs on the beach and tide condition.
For example, sands placed in piles on the dry backshore will generate pulses of turbidity when
exposed to tidal action. Turbidity may be nearly continuous if sands are pushed directly into the
swash zone using earth moving equipment.
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Whether hydraulically pumped or mechanically placed, waves or swell will rework placed
sediment, sorting sands from silts/clays. The heavier sands typically settle quickly and remain
in the littoral zone. Silts/clays have slower settling times and stay in suspension longer.
Therefore, the silt/clay content of placed sediments may greatly influence turbidity plume
characteristics. Generally, silt/clays remain in suspension in the turbulent surf zone and settle
outside the breaker zone.

Monitoring indicates that turbidity plume dimensions may substantially vary during beach
nourishment projects (Table 2.7-3, Figure 2.7-1). Plume lengths of approximately 100 ft (30 m)
to more than 2 mi (3.2 km) have been measured. Plume widths may be confined to the surf
zone (e.g., a few hundred feet of shore) or may extend more than 1,500 ft (457 m) offshore. Rip
currents may facilitate transport of fines offshore (Section 2.4.2).

TSS concentrations during beach nourishment (Table 2.7-3) may be similar or higher than
concentrations during storm or high wave conditions. Generally, concentrations >1,000 mg/L
are rare in the surf zone (Section 2.4.5), unless directly above the bottom during high waves
(Table 2.4-2). Reports of higher concentrations during beach nourishment were associated with
projects that included unconfined hydraulic discharge (Reilly and Bellis 1983), sediments with
higher silt/clay content (e.g., Reilly and Bellis 1983, Warrick 2010), or use of a bulldozer to push
sediments into the swash zone (Sherman et al. 1998).

Table 2.7-3. Reported suspended sediment concentrations and plume lengths during beach
nourishment.

Equipment and Method | Sand: Total Suspended Solids Turbidity Plume (ft) Reference

Silt/Clay (mglL)

Ratio . : .

Maximum | Ambient Length Width

Hydraulic pipeline Sands 1,700- 86-96 NA NA Reilly and Bellis
unconfined discharge with clay 4,700 1983
(North Carolina) balls
Hydraulic pipeline - <90:10 176->600 12-<20, 300-1,312 | Confinedto | Wilber et al. 2006
pumped high on beach except storms swash
(New Jersey) (81-425)
Hydraulic pipeline 290:10 NA NA 700-2,500 | 100-800 SAIC 2011 (Aqua
pumped high on beach Hedionda data)
(San Diego, CA)
Hydraulic pipeline diked | >80:20 NA NA 100-984 66-164, AMEC 2002
discharge (except 984
(San Diego, CA) one time)
Truck/front loader — sand | 8317 NA NA 1,320-2mi | 600-1,700 City of Encinitas,
spread on upper beach 2009 monitoring
(San Diego, CA) maps
Bulldozer - sand pushed | g2:18 1,606 17-26 >2 mi 984 Sherman et al.
into swash 1998
(San Diego, CA)
Truck - sand placed in | 60:40 955 — 6-14, except | 3,000 1,000-1,500 | Warrick 2010*
piles on foreshore 4,398 rip currents <6,000
(San Diego, CA) (25-150)

Notes: TSS = total suspended solids. NA = not applicable, not measured. Measurements of plume width for Weldon are approximate based
on map interpretation. *Measurements for Warrick 2010 are approximate based on review of preliminary findings maps.
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Turbldlty plume dimensions also may be Total Suspended Sediment (TSS) Concentration (mg/L)

greater if the introduction of sediment to
the surf zone is rapid, such as occurs
with unconfined hydraulic discharge or
pushing sediment directly into the
swash zone (e.g., Reilly and Bellis 1983

Mid to
Surface

Waters  Calm Rip Current

Near
Bottom

Ambient
Surf Zone

or Sherman et al. 1998 on Figure 2.7-1, | S — ,
Table 2.7-3). Suspended Sediment Concentration (mg/L)
Control measures that slow the ‘““""'“""’"‘“’"’““" ‘
introduction of sediment to the surf zone
may be effective for reducing turbidity
plume length and concentration. During
hydraulic discharge, different methods ‘sand:slbclwrauo-w:do ‘
may be used to reduce turbidity plumes.
For example, temporary sand dikes may _
be constructed  to promote _Sand TSS Concentrations During Sand Placement
settlement so that the water returning to
the sea (return water) has a low ['-jge“d

. ! Hydraulic - Upper Beach Discharge (Wiber et al. 2006)
sediment content and plumes are - Hidraulic - Unconfined Dischargg(Reilly and Bellis 1983)

reduced (e.g., AMEC 2002 on Figure
2.7-1, Table 2.7-3). Material may be
pumped high on the beach to
accomplish the same objective of
promoting sand settlement and reducing

B Mechanical - Piles on Foreshore (Warrick 2010)
M Mechanical - Bulldozed to Swash Zone (Sherman et al. 1996)

Turbidity Plume Lengths

= . Legend
turblqllty plumes (e.g., Wilber et al. 2006 EHickais -Dited Dlachare (AMEC(2002)
on Flgure 2.7-1, Table 2.7-3). I Hydraulic - Upper Beach Discharge (Wiber et al. 2006)
™0 Hydraulic - Upper Beach or Diked Discharge (SAIC 2011, Agua Hedionda)

Existing beach conditions are important
to consider if deciding to hydraulically
pump sand slurries either behind
temporary sand dikes or on the upper
beach. Sufficient beach width is
necessary to either build the dikes or
slow the movement of the slurry. If the
beach is narrow, turbidity may be
substantially higher until sufficient sand
can be pumped to the beach to increase
the effectiveness of control measures.

When trucks are used to deliver sands,
placement of sand in piles on the
foreshore also may be effective for
slowing the introduction of sediment to
waters. Turbidity plumes lengths
generally were smaller, despite the
silt/clay content being substantially
greater (40%), with the Tijuana Fate
and Transport Study (Warrick 2010 on
Figure 2.7-1, Table 2.7-3) than a project

B Mechanical - Spread Upper Beach (City of Encinitas, 2009 monitoring maps)
I Mechanical - Piles on Foreshore (Warrick 2010)
B Mechanical - Bulldozed to Swash Zone (Sherman et al. 1996)
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Figure 2.7-1. Comparison of representative TSS

concentrations and turbidity plume lengths
during sand placement relative to ambient
conditions.
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that used a bulldozer to push sands with a
lower silt/clay content (18%) directly into
the swash zone (Sherman et al. 1998 on
Figure 2.7-1, Table 2.7-3).

Substantial variability in turbidity plume
lengths, ranging from <0.25 to 2 mi (0.4 to
3.2 km), was observed during an
opportunistic sand project that varied in
the placement location on the beach
relative to tide stage (City of Encinitas
2009 on Figure 2.7-1, Table 2.7-3). Field
notes suggest that greater plume lengths
occurred when material was deposited in
the swash zone at the beginning of the
project or when placement occurred during
high tides. Smaller plumes appeared to
occur when sand was placed on the upper
beach during low tides.

There has been a lack of consistency in
monitoring requirements of beach sand
projects in California (Figure 2.7-2; refer to
SAIC 2011 Appendix C). Inconsistencies
include the type of measurements
collected (e.g., water clarity, turbidity, TSS,
turbidity plume), distances from the
discharge location where measurements
are recorded, and location where the
measurements are taken (e.g., outside the
breaker zone, surf zone, water depth). In
addition, the effectiveness of measures
used to control turbidity during project
implementation generally have been
poorly documented. Despite some of
these limitations, monitoring data collected
during eleven representative California
beach projects indicate the following
trends:

e Mean water clarity (Secchi disk)
values may or may not be > 20%
greater offshore the discharge than
ambient values. Values near or below
3 ft (1 m) were measured within 1,500
ft (457 m) for 2 projects. Slight or
localized reductions were noted for
another 2 projects.

¢ Mean turbidity values (nephelometer
NTU units) may or may not be

Beach Placement

18 ® Water Clarity
3 16
L 1 ( ]
=Y
& 10 %
e
8
z XX Mx
= © X
8 4 P é ~
3 2 X @ X
0 Zal
L. .S S S OSSO S .S
6”@%@% QQ@ %@%Q@ @r@ Q\QQ (‘9% %QQ(O N %Q QQQ@@QQ
FFE &SP S AR RN
Downcoast Distance from Discharge (feet) Upcoast
® Santa Barbara ©1998-1999 ®Mean (N =8)
Capistrano Beach 2000 XMean (N = 2)
Oceanside 1999 X(N=1)
Dana Point Baby Beach ©2000 X(N=1)
240 P
220 Turbidity
200
180 1@
160
D 140
E 120
100 T ‘.
80 ‘ X H
60 ‘ *
0 1%
- _ %
0 ’ A B B '!‘I‘ . '!_!_!'.'!_ T
P ELEEL,STL DTS PSS
& \QQ\QQCOQ%@%@W A o 3O OGP
(@ & @ > TN N L q,QQ
@ Santa Barbara @2004-2005 = Mean (N = 13)
Oceanside 1999 (N=1)
Agua Hedionda 1999 XMean (N =2)
Agua Hedionda 1998 X Mean (N = 13)
Agua Hedionda 1997 XMean (N = 10)
®Agua Hedionda ~ @1996 X Mean (N = 8)
@ Batiquitos @1994 X Mean (N =2)
1800 -
1600 PY Total Suspended Solids
1400
1 1200
> 1000 X
S
600 @
400 % X
200 1% 1
e
0 H— — ‘
SOOI @ SO <o° @ @ >
S"’QQ%«Q@%@%@ \@‘L Q\\@‘\, %QQ%QQQ%QQ
@Q NS BN P & r\,@
Capistrano Beach 2000 XN=1
Dana Point Baby Beach 2000 XN=2
@ Ponto Beach (swash) ®1997 N =2

Notes: Circles depict range, square box with centered “x” depict mean value. The

distance scale up- and downcoast is the same for all figures.

Figure 2.7-2. Representative water clarity,
turbidity, and TSS measurements during beach

sand placement.
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The

substantially elevated beyond the surf zone during sand placement. When plumes extend
offshore the breaker zone, values may or may not range > 20% higher than ambient and
plume dimensions may vary. Ambient levels were measured within 300 to 3,000 ft (91 to
914 m) for 7 projects. One project measured similar to higher elevated turbidity within
1,500 ft (450 m) downcoast and 3,000 ft (914 m) upcoast as offshore the discharge location
suggesting ambient levels were elevated during project implementation.

Limited TSS data have been collected during California beach nourishment projects.
Monitoring of the Ponto Beach project was conducted in the surf zone; concentrations of
590-1,606 mg/L were measured directly offshore the discharge and elevated
concentrations of approximately 100 mg/L were detected 1.9 miles (3.1 km) downcurrent.
Sediments (82:18 sand to silt/clay ratio) were pushed directly into the swash zone, and the
authors noted that a large-scale rip current contributed to plume expansion (Sherman et al.
1998). Elevated concentrations were not detected outside the breaker zone with the
Capistrano Beach project. A mean concentration of 452 mg/L was measured 500 ft (150
m) offshore a beach receiver site in a protected area of Dana Point Harbor.

duration of turbidity-related effects, during beach sand placement projects, appear to be

temporary and of short duration. Plumes were not visible within hours of completion of the

Pont

0 Beach project (Sherman et al. 1998). In addition, plumes were not visible during off days

between periods of sand placement during an opportunistic sand project in Encinitas (City of
Encinitas 2009, monitoring data for Pacific Station project).

The

reviewed literature and monitoring information suggests the following resource protection

considerations relevant to sand placement:

Plumes may be confined largely to the surf zone or extend more than 1,500 ft (457 m)
offshore. Suspended sediment plume concentrations and dimensions are likely
influenced by sediment characteristics, placement method, and environmental conditions
(e.g., rip currents, tide stage, wave climate).

Suspended sediment concentrations in the surf zone generally exceed ambient
conditions by > 20% within distances that may range from 100 ft (30 m) to more than 2
mi (3.2 km) from the discharge location, presumably due to swift currents.
Concentrations may exceed 1,000 mg/L offshore the discharge location, but appear to
decrease exponentially with increasing distance from the source.

Concentrations outside the surf zone may or may not exceed ambient conditions by
>20%. Plume dimensions and concentrations may be variable outside the breaker zone.
If plumes extend offshore, elevated turbidity and reduced water clarity may be localized
within 300 to 1,500 ft (91 to 457 m) of the discharge with ambient conditions measured
within 3,000 ft (914 m) of sand placement. The large range of distances over which
ambient values were reached was due more to inconsistent sampling design than
measured values. For example, measurements away from the discharge sometimes
were taken only at far-field distances of 1,000 to 3,000 ft (305 to 914 m) away.

Suspended sediment concentrations during sand placement appear to be comparable to
concentrations during moderate to high waves or storms. Concentrations in the swash
zone adjacent to the discharge have the potential to be very high.

Plumes and suspended sediment concentrations may be reduced by slowing the rate of
introduction of sediment to the swash zone.
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e Turbidity plumes rapidly dissipate after cessation of placement operations.

¢ Permit compliance monitoring requirements have lacked consistency.

Turbidity — Nearshore Placement

Dredged material may be placed at
nearshore sites using hydraulic pipeline
placement of fluidized sediment, hopper
dredge discharge of sediment, or release of
mechanically dredged material from a dump
scow or barge.

Nearshore or profile placement results in
turbidity and sedimentation when sediment
is released through the water column and
also from the resuspension of sediment
when the discharge plume hits the bottom.
The discharge plume dimensions depend
on a variety of factors, including the
released sediment volume, sediment
characteristics (e.g., percent silt/clay, bulk

Pipeline
Placement_

Hopper
Placement

Barge
Placement

Source: USACE and USEPA 2004

Example open water placement methods

density), method of discharge (e.g., mechanical, hydraulic), discharge rate, discharge location

(e.g.

, above, at, or below water), water depth, and environmental conditions (LaSalle et al.

1991)

Discharge characteristics vary depending on source material (Williams 1998), as follows:

Hydraulically dredged material is fluidized, which significantly reduces bulk densities, and is
more susceptible to dispersion during descent through the water column.

Mechanically dredged sediment tends to maintain bulk densities, which contributes to a
more cohesive mound feature at the placement location.

Coarse-grained material (sands) loses coherence during descent through the water
column, but is more conducive to mound formation than fluidized sediments.

Discharge characteristics also vary with equipment (USACE 1993, USACE and USEPA 2004):

Hydraulic pipelines discharge a fluidized sediment slurry. Open-water discharge creates a
vertical gradient of fine suspended solids, forming a turbidity layer above the fluidized
sediment layer. Ambient water is entrained by the discharge momentum.

Continuous discharge of fluidized sediment (e.g., cutterhead operation) may produce TSS
concentrations that exceed 10,000 mg/L in a fluid mud layer at the bottom, while the
overlying plume would have lower concentrations. The mound may require one to several
years to consolidate depending on sediment characteristics. Discharge of sandy material
generally would result in less suspended sediment concentrations and/or durations than
silty sands.
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e Hopper dredges are designed with
bottom doors or with a split-hull, and
the entire load is emptied in a matter
of minutes. The fluidized dredged
material entrains ambient water as it
falls through the water column as a
well-defined jet. Most material rests
at the impact site, but some may
spread in a bottom surge until the
momentum is dissipated. Discharge
and settlement of sandy material is
very rapid.

e Dump scows with bottom doors empty
the contents within seconds,
essentially as an instantaneous
discharge, and only a small amount of
the material remains suspended.

Monitoring data collected during nine
California nearshore placement projects
(Figure 2.7-3) indicate the following:

e Generally, monitoring has occurred
within 500 to 3,000 ft (150 to 914 m)
of the discharge. Measurement
distances from discharge are not
standard.

e Mean water clarity was not
substantially reduced within 1,000 ft
(305 m) of the discharge during seven
projects, suggesting rapid plume
settlement and little resuspension to
the surface.

o Mean water clarity values exceeded 5
ft (1.5 m) for most projects. Lower
water clarity was uniformly observed
at both near and far-field stations for
one project, suggesting ambient
turbidity was relatively high.

o Turbidity values were not substantially
elevated in the vicinity of discharge
with four projects, suggesting rapid
plume settlement.

o Elevated near-surface TSS
concentrations (mean values < 100
mg/L, maximum value < 200 mg/L),
were detected within distances
ranging from 500 ft (150 m) to 3,000 ft
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Figure 2.7-3. Representative water clarity,
turbidity, and TSS measurements during
nearshore placement.
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(914 m) of the discharge. Low concentrations near the discharge for two projects indicate
samples were collected after plume settlement. TSS concentrations at mid-depth were
elevated up to 3,000 ft (914) away for one project; lack of near-field data limit interpretation
of project effects.

o Near-bottom TSS concentrations or turbidity were not measured, but would be expected to
range higher.

e The maximum length of the turbidity plumes were not measured with the sampling designs.

e Measured TSS in near-surface or mid-water samples were within the range observed
during mild to moderate storms (mean < 100 mg/L, range < 200 mg/L) (Figure 2.7-4).

Monitoring has demonstrated variable performance with respect to nearshore placement
contributing to shoreline increase. The receiving environment and water depth relative to the
beach depth of closure appears to be influential. Monitoring conducted after nearshore
placement of approximately 190,000 cy off the Silver Strand, San Diego in 1988 demonstrated
that the crest elevation of the offshore bar was raised from -15 ft to -10 ft (-4.6 to -3 m) during
the placement operations and that the sand from the artificial bar migrated landward (Juhnke et
al. 1990). The authors reported that an incidental benefit of the project was enhanced surfing
conditions, based on good press on the subject printed in local newspapers.

Monitoring conducted after annual placement for three years of 230,000 to 300,000 cy of
sediment off Ocean Beach, San Francisco has shown limited onshore movement of sediment to
a target area of coastal erosion (Barnard et al. 2009). Some sediment moved onshore during
2006-2007 large waves, but approximately half was still present at the discharge site after
storms. Sediment was placed between approximately 29 and 46 ft (9 and 14 m). The authors
concluded that dredge material must be placed in water depths no greater than 16 ft (5 m) to
derive a positive shoreline response. However, the site increased wave dissipation with only a
negligible effect on nearshore morphology.

The reviewed information suggests the following resource protection considerations during
nearshore placement:

o Discharged sediment rapidly descends and near-surface plumes may be weakly
developed. Lower water clarity was observed within 1,000 to 1,500 ft (305-450 m) for
two projects, but the sampling design did not measure the extent of the plume or
deviation relative to ambient conditions.

e Suspended sediment concentrations may exceed ambient conditions by more than 20%
near the surface, but values may be relatively low (< 200 mg/L).

e Suspended sediment concentrations may range higher in the lower water column, but
were not adequately measured in the reviewed projects.

e Suspended sediment concentrations during nearshore placement may be comparable to
those measured at similar depths during low to moderate waves or storms.

e Turbidity plumes would be expected to rapidly dissipate after cessation of placement
operations based on observations suggesting rapid plume settling rates.

e Permit compliance monitoring requirements have lacked consistency.

e The onshore migration of placed sediment depends on discharge depth and exposure to
wave action.
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Turbidity - Dredging

Suspended sediment concentrations vary depending on dredge equipment, operations,
sediment characteristics, distance from the dredge, and hydrology. Turbidity is generated at the
bottom from the dredging activity, and also may occur in the water column or at the surface
depending on the equipment used (Table 2.7-4).

Suspended sediment plumes dissipate with time and distance from the dredging operation due
to a combination of particle settling, mixing, and dilution processes. The duration and extent of
turbidity relates to the settling rate of the resuspended material, water depth, turbulence of the
water, current speed, and type of dredge equipment. Generally, silts-clays remain in
suspension longer than sands.

Table 2.7-4. Locations of suspended sediment during dredging.

Dredge Type Operation On Bottom Lifting Through | Loading Movement
Water
Conventional Cycle (descent, lift) | Bucketimpact | Yes Yes, If Yes, If overflow from barge
Bucket overflow or SCOW
Enclosed Bucket Cycle (descent, lift) | Bucket impact | No Yes, If Yes, If overflow from barge
overflow Or SCOW
Cutterhead Continuous Cutter No No No
Hopper dredge Cycle (dredge, Dragarms No Yes, if Dredging and during loaded
discharge) overflow transit to discharge location

Source: modified from OMOE 1994

Conventional, open bucket dredges generate
turbidity throughout the water column, at the bottom
from the impact of the dredge, during lifting through
the water column, and from spillage overflow at the
surface. Offloading the sediment into transport
barges or scows also may generate turbidity.
Barges or scows will be partially filled with residual
water at the beginning of the filling cycle; therefore,
residual water may be displaced as the scow is filled
(Palermo and Randall 1990). If filling is continued
past the point at which the scow is full, the overflow BuCket dredae and Scow

is spilled over the sides. Enclosed buckets reduce J Photo credit: USACE, New England Distric
release of sediments and suspended sediments
during the dredging operation, and have particular
application in areas with contamination or high
environmental concern. Enclosed buckets generally
are smaller, have longer cycle time, and cost more
to operate. In areas without contamination
concerns, conventional buckets are typically used.

The cutterhead dredge is the most commonly used
dredge in the United States and includes a variety of
pipeline sizes, ranging from 6 to 44 inches (Herbich
and Brahme 1991). The plpellne Slurry typlca"y has Cutterhead dredge Photo credit: Karen Green
a solids content of 10 to 20% by weight (Barnard
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1978). Most of the turbidity is generated in the immediate vicinity of the cutter as it swings back
and forth in front of the dredge platform, and decreases exponentially towards the surface.
Operational conditions greatly influence suspended sediment concentrations. Turbidity may
substantially increase as the thickness of the cut, swing rate, or cutter rotation increase (Huston
and Huston 1976, Barnard 1978, Collins 1995).

Hopper dredges generate turbidity at the bottom
associated with the movement of the dragarms on
the bottom on either side of the vessel. In
addition, turbidity may be generated at the surface
if the hopper bins are filled to and past the point
where residual waters are displaced and allowed
to overflow through weirs on each side of the
vessel. Overflow is conducted to increase the
sediment load, which may be referred to as == - -
economic loading. When the sediments are Hopper dredge with pipeline to shore
composed of sands or heavier material, the
settling process within the hopper is generally efficient and the hopper can be nearly filled with
settled solids before significant quantities of sand are contained in the overflow (Palermo and
Randall 1990). However, overflow tubidity from dredging silty sands may be excessive (LaSalle
et al. 1991).

.......

Photo credit: SANDAG

Generally, suspended sediments are highest near the bottom and decrease towards the
surface, unless there is overflow or spillage at the surface. Sediment re-suspension is lowest
with a cutterhead dredge, enclosed bucket dredge, or hopper dredge operated without overflow
(Figure 2.7-5). Open bucket dredges with surface spillage may generate turbidity levels
comparable to overflowing hopper dredges depending on sediment characteristics (e.g., silt/clay
content). Although not shown on Figure 2.7-4, the turbidity plume disturbance from a backhoe
dredge is considered to be comparable to that from a clamshell bucket dredge (OMOE 1994).

25

LEGEND
= Background Concentration
Open Clamshell Bucket (Havis 1988)
5 [ open Clamshell Bucket (Hayes 1986)
L . N Enclosed Clamshell Bucket (Hayes 1986
Cutterhead (Hayes 1986)
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754
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Sources: Redrawn from Havis 1988, and with additional data from USACE 1976 and Hayes 1986

Figure 2.7-4. Maximum total suspended sediment concentrations measured around
commonly used mechanical and hydraulic dredges.
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The amount of SABS generated at the dredge site is related to the sediment characteristics
(e.g., solids concentration, percent silt/clay content, organic content), type of dredge equipment,
operational conditions of the dredge equipment (e.g., thickness of cuts, overflow or spillage, skill
of operator), and environmental conditions (e.g., water depth, currents). Turbidity plumes may
vary depending on equipment, substrate characteristics, currents, and factors that influence
water circulation (e.g., tide stage, currents, wind waves, water depth, distance from the
embayment inlet).

Transport of resuspended sediments may be
conceptualized within 3 zones: (1) the initial
mixing zone, where the dredging operation N
dominates the process and suspended sediment | MiXing zone <1001t (<30 m)
concentrations are expected to be relatively | Nearfieldzone <300 ft (<100 m)

uniform; (2) the near field zone, which is | Farfield zone >300 ft (>100 m)

dominated by dispersion and rapid settling Source: Bridges et al. 2008
velocities and gradual changes in total
suspended sediments with distance and depth; and (3) the far field zone, where the total load in
the plume is slowly varying and where advective diffusion, flocculation, and settling are of the
same order of magnitude (Bridges et al. 2008). Sometimes the mixing zone is included in the
near-field definition (e.g., Hayes and Je 2000).

General Dredge Plume Characteristics

The dredge influenced mixing zone is not definitive, but generally ends 33 to 66 ft (10 to 20 m)
from the dredging operation (Hayes and Je 2000). The near-field zone typically is within 300 ft
(100 m) of the dredging operation (Bridges et al. 2008). Turbidity plumes disperse and
suspended sediment concentrations decrease with increasing distance. Plume lengths are
influenced by sediment grain size and currents. Transport also may depend on use of controls
(e.g., silt curtains) (Palermo et al. 2008).

Current s &%
&% _z

Suspended
Solids

Resuspension

Bedded Sediment
e

Sel‘llage

Redrawn from: Palermo et al. 2008

Notes:
Bedded Sediment:  Thin layer deposit from settlement of suspended sediment
Resuspension: Sediment put into suspension
Spillage: Material left after dredging

lllustration of turbidity generated by a cutterhead dredge
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Resuspension factors vary depending on
sediment, equipment, and environmental
conditions. Palermo et al. (2008) reviewed
resuspension factors that have been reported
from monitoring of navigational maintenance
operations as well as derived predictive
estimates. The authors summarized that there
is no such thing as a typical resuspension factor,
and pointed out that the DREDGE model
developed for the USACE (Hayes and Je 2000)
allows users to select from several predicted
resuspension factors or an estimate from site-
specific empirical observations. These are
combined with information about site conditions
to simulate the size and extent of the suspended
sediment plume under steady state conditions.
The USACE PTM (Particle Tracking Model)
addresses unsteady flow regimes (McDonald et
al. 2006).

Characteristic Resuspension Factors
Relative to Percent Fine (Silt/Clay)
Content of Sediment

e 0.02 to 3.93 % for cutterhead dredges, with mean
values of 0.5 to 1%, and a conservative
characteristic factor of 0.5%;

e 0.2 to 1% for open clamshell buckets, 0.3 to 2%
for watertight clamshells, 0.3 to 2% for other
bucket dredges, and overall mean values of 1 to
1.5%, and conservative characteristic factors of
1% for open or watertight bucket dredges without
overflow and 0.5% for environmental buckets
without overflow;

e 8.6-10.9% for bucket dredges with barge overflow;
and

e (.6 to 5% for excavators.
Source: Palermo et al. 2008

Literature reported suspended sediment concentrations during dredging are summarized in

Table 2.7-5 and Figure 2.7-5.

Most of the data are from maintenance dredge projects

conducted in U.S. embayments, including San Francisco Bay, which primarily involved removal

of silty sediments.

No suspended sediment concentration data were
available for California offshore dredging projects.
Therefore, potentially relevant data from other
sources were reviewed. The primary source of
information was from offshore dredging during
marine aggregate mining (sands-gravels) in the
United Kingdom (UK). With those operations,
hopper dredges typically are used with overflow
and sediment screening (to remove unwanted
sediment sizes) (Newell et al. 1998, MMS 2004).
Offshore dredging with sediment screening is not

e T > e S SR S S

Hopper dredge discharging sands for beach nourishment, San
Diego County

Photo permission: SANDAG

comparable to borrow site dredging in California; therefore, only data sources for marine mining
that excluded sediment screening were included in Table 2.7-5 and Figure 2.7-5.

Suspended sediment concentrations during mining of sands-gravels in the UK were relatively
similar to hopper dredges with overflow when dredging silty sediments in embayments;
however, plume lengths for sands-gravels generally were much shorter (Table 2.7-5). For
example, most TSS concentrations ranged from <500 to 1,300 mg/L within 300 to 400 ft (100-
122 m) of the vessel when dredging sands or sands and gravels, which are similar to ranges
summarized in Figure 2.7-4. Most turbidity plume lengths we1,600 ft (480 m) from the
dredge, with most sands settling within 820 ft (250 m) (Hitchcock and Bell 2004). This is similar
to the plume lengths, 650 to 2,000 ft (200 to 600 m), summarized by MMS (2004) for offshore
sand dredging.
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Table 2.7-5. General characteristics of suspended sediment concentrations (mg/L) within 1,000 ft
(305 m) of commonly used dredge types.

Dredge | Sediment Location Within Within Within Within End of
Type Type 100 ft 200 ft 300-400 ft 1000 ft Plume (ft)
S | B s |B s |B s |B
Bucket Dredges
Enclosed | Silts St. Johns 50 300 40 210 25 100 600 (S)
Clamshellt River, FL >800 (B)
Open 150 900 100 | 600 75 350
Clamshellt
Open Fine Thames River, 400 68 168 5 <1,000 (S),
Bucket? sand-silts | CT 1,640 (B)
Open Not San Francisco, 50 300 20 1,000 (S),
bucket? reported CA 1,500 (B)
Bucket4 Generalized 0-700 <1,100 330-2,000
(S),
<3,300 (B)
Cutterhead Dredge
Cutterhea | Not Savannah 25 250 20 200 10 150 <10 | 100 | <100 mg/L
! reported River, GA at bottom
within 1,640
10 rpm* Sandy Corpus Christi, | 26-144 | 52-161
20 rpm4 clay - X 22-75 37-187
30 rpm# med. clay 106- 208- 94 209
154 580
Cutterhea Generalized 0-150 <500 0-330 (S),
db <1,640 (B)
Hopper Dredge
No Generalized 0-100 <500 0-2,300 (S),
overflow* <4,000 (B)
No Silty-clay | Grays Harbor, | 25 200 25 200 25 200 3,600
overflow! WA
With Silty-clay 250 700 250 | 700 250 | 700 4,000 (S),
overflow! 8,500 (B)
With Silty-clay | San Francisco, | >1,000 | 2,500 500 2,200 (B)
overflow3 CA
With Not Chesapeake 2,000 <200 100 50 >3,300 (S)
overflow” | reported Bay, MD-VA
With Not Chesapeake 840 7,200 17,000 (S)
overflows | reported Bay, MD-VA
With Sands United 100 <600 <500 <300 (S),
overflowd Kingdom (UK) <1,000 (B)
With Sands UK 340 611 80 480 1,640
overflow 10
With Sands- UK (NAB) 1,030 | 1,260 | 695- | 1,170 | 696- | 411- | >3,300
overflow 0 | Gravel (5,517 | 1,615 2,820 | 3,301
mid)
With Sands- UK (Owers) 723 | 1,171- | 304 | 613 | 1,640
overflow 10 | Gravel 1,346

Notes: S = near surface, B = near bottom
Sources: Hayes 1986 (concentrations adjusted for background), 2Bohlen and Tramontano 1977 cited in LaSalle et al. 1991, 3USACE 1976
cited in O'Connor 1991, “Huston and Huston 1976, 5LaSalle et al. 1991, Hayes et al. 1984 cited in Hayes 1986, "Barnard 1978 cited in

Herbich and Brahme 1991, &Nichols et al. 1990, °Hitchcock and Drucker 1996 cited in Newell et al. 1998, 1°Hitchcock and Bell 2004.
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Measurements (Fine Sands-Silts) Distance Measurements
900 —@ 900
800 800
700 700
. 600 . d 600 [—
S o
2 500 g 500
@ 400 A @ 400
F os00 —0-—¢ ° " 300 *
200 > 4 200 g
o A X X e *
100 % ;_! * 100 % ¢
0 X X ® 0 —‘—'—0 <
0 200 400 600 800 1000 0 200 400 600 800 1000
Distance (ft) Distance (ft)
%Bucket C. Surface(1) @®Bucket O. Surface(1) # Cutterhead Surface(1) 10 rpm Surface(4)
ABucket O. Surface(2) #®Bucket O. Surface(3) A 20 rpm Surface(4) %30 rpm Surface(4)
%Bucket C. Bottom(1) ®Bucket O. Bottom(1) # Cutterhead Bottom(1) 910 rpm Bottom(4)
ABucket O. Bottom(2) Bucket O. Bottom(3) 420 rpm Bottom(4) 30 rpm Bottom(4)
. . Hopper Dredge Plume Concentration-Distance
Hopper Dredge Plume Concentration-Distance PP g
Measurement (Silty Sediment) Measurements
(Sands or Sands-Gravels)
| |
2500 —
Ay 2500 = =
A A2
A B R 4
< 500 D ¢ e [
£ 2 4
( J
7 RRR o o
= ~
100 100 —x
X
20 x x x 20
0 200 400 600 800 1000 0 200 400 600 800 1000
Distance (ft) Distance (ft)
% Hopper No Overflow Surface(l) EHopper O. Surface(1) ¥ Surface Sands(9) % Surface Sands(10)
AHopper O. Surface(3) ®Hopper O. Surface(6) :SSL;?:C?SS_GG(&IO(;) :gzgg&esséféslg)
u "
@ Hopper O. Surface(7) ¥ Hopper No Overflow Bottom(1) Bottom Sands(10) ABottom S-G(10)
W Hopper O. Bottom(1) Hopper O. Bottom(3) ® Bottom S-G(10) ® Bottom S-G(10)
Notes:

Near-surface and near-bottom values from same dredge have the same symbol, but the color differs (near-surface = blue, green, near-bottom
=browns).

The letter “C” or “O” after bucket dredge refers to closed or open, respectively. The letter “O” after hopper dredge refers to overflow, S-G =
sands-gravel. Surface or Bottom refers to location where TSS was measured (i.e., near surface or near bottom). The numbers after the
dredge descriptions in the legends refer to the data sources, which are listed in Table 2.7-5.

Figure 2.7-5. Comparison of TSS concentrations (mg/L) within 1,000 ft ( 305 m) of bucket,
cutterhead, and hopper dredges with and without overflow.
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Monitoring data collected during 17
California maintenance dredging
projects (Figure 2.7-6) indicate the
following:

¢ Monitoring occurred within the
near-field zone and at one or more
“control” locations, which were
located 1,000 to 2,000 ft (305 to
610 m) from the dredge.
Sometimes control stations were
not measured.

e Reductions in water clarity were
localized. Generally, Secchi depth
values of 3 ft (0.9 m) or less were
localized within 500 ft (150 m) of
the dredge. In some cases,
uniformly low water clarity was
observed at both near- and far-field
stations, suggesting  ambient
turbidity was relatively high.

e Elevated turbidity NTU values were
localized, primarily within 200 to
500 ft (91 to 150 m) of the dredge
for several projects.

e Near-surface TSS concentrations
were elevated within 1,000 to
1,500 ft (305 to 457 m) of the
dredge for several projects.
Values ranged up to 350 mg/L, but
mean far-field concentrations
generally were <100 mg/L at
distances > 300 ft (91 m) from the
dredge for all 11 projects.

e Mean concentrations >100 to 280
mg/L, were measured at mid-depth
and near the bottom, respectively,
within 100 ft (30 m) of the dredge
for two projects. However,
measurements  generally were
lacking for these depths.

Harbor Dredging
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Figure 2.7-6. Representative water clarity, turbidity,
and TSS measurements during harbor dredging.
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Monitoring data collected during hopper dredging of 6 offshore borrow sites in San Diego,
California (Figure 2.7-7) indicate the following:

e Water clarity was significantly Borrow Site Dredging
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m). Mean water clarity values of S ‘@ X
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Turbidity
o Generally, mean turbidity values were 120
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conditions. Turbidity values ranged 60
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The reviewed TSS data from literature o307 outee @200t = Mean 0N = 15)
reports and monitoring data collected esofBomom - gao0 xVean (N =)
during California monitoring projects SO-6 Bottom 2001 XMean (N = 4)
indicates that suspended sediment eSOz Botom 2001 XMean (N - 13)
concentrations generally are within the Mg-1 Surface o xMean iNZ9)
range that may be observed during storms ©55-1 Surface ©2001 X(N=1)
SS-1 Bottom 2001 X(N=1)

or high waves (Figure 2.7-8). However,
maximum reported concentrations for
hopper dredges with overflow and open
bucket operations have the potential to be
at the higher end of reported storm
conditions.

Notes: Circles depict range, square box with centered “x” depict mean value.
The distance scale up- and downcoast is the same for all figures.

Figure 2.7-7. Representative water clarity and

site dredging.

turbidity measurements during offshore borrow
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The reviewed dredging information suggests the following resource protection considerations
during embayment and offshore borrow site dredging:

Reductions in water quality generally
are localized to within 200 to 1,000 ft
(61-305 m) of the dredge depending on
equipment, operations (e.g., overflow

or spillage), and sediment
characteristics.

Reduced water clarity, elevated
turbidity and elevated suspended

sediment concentrations may exceed
ambient conditions by more than 20%.
Concentrations may substantially vary
within 1,000 ft (305 m) of the dredge.
But deviations appear to be greatest
within 500 ft (150 m) of the dredge.

Suspended sediment concentrations
generally are low near the surface
unless there is overflow or spillage.
Measured concentrations within 300 ft
(91m) of the dredge (e.g., <500 mg/L
without overflow) may be comparable
to concentrations observed during low
to high wave or storm conditions.

Higher suspended sediment
concentrations occur at mid-depth and
near the bottom, although monitoring

programs in California often lack
measurements for these depths.
Concentrations may be several

grams/L near the dredge, but generally
decrease to <1,000 mg/L within 300 to
500 ft (91 to 150 m) of the dredge,
unless there is substantial overflow.
Such concentrations are comparable to
near-bottom values observed during
moderate to high waves or severe
storms.

Turbidity plumes associated with
dredging rapidly dissipate  after
cessation of operations. Settling rates
may be on the order of minutes when
dredging sands.

Permit compliance monitoring
requirements in California have lacked
consistency.

Total Suspended Sediment (TSS) Concentration (mg/L)
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Sources: see Tables 2.4-1 and 2.7-5

Figure 2.7-8 Dredge plume suspended sediment
concentrations relative to ambient conditions.
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2.7.6 Environmental Effects of Turbidity and Sedimentation

SABS generally are a stress disturbance for aquatic vegetation and animals (LaSalle et al.
1991, Wilber and Clarke 2001, Berry et al. 2003, EPA 2006). Effects of suspended sediments
(or turbidity) on habitats and species are reviewed in Volume 1 (SAIC 2011, Section 5.5.4 and
Appendix C.3). SABS may result in several types of effects:

o Behavioral — attraction or avoidance responses to turbid waters, interference with
migration, altered predator-prey interactions, impaired recognition of reproductive cues,
impaired detection of prey;

e Physical — abrasion of gills or soft-tissue, clogging of filtration or respiratory structures;

e Physiological — impaired photosynthesis, altered feeding rates or success, reduced
growth, delayed egg development or hatching, reduced respiration;

e Sedimentation — silt filling the interstitial spaces between larger sediment particles and
reducing oxygen exchange, shift in sediment properties and benthic communities,
smothering of benthic eggs or larvae, interference with attachment of early life stages on

clean surfaces of hard substrates; or

e Mortality.

Suspended sediments may interfere with
behavior, feeding, respiration, or movement
of invertebrates and fish. Reduced water
clarity also has the potential to interfere with
foraging of birds and marine mammals.
However, some species are attracted to
turbid waters to escape predation, forage on
suspended organic particulates, or in the
case of predators to forage on prey
attracted to the turbid waters (De Robertis
et al. 2003).

Marine and estuarine organisms vary in
their tolerance of elevated suspended
sediment concentrations, and those
tolerances also may vary by life stage.
Generally, pelagic species (living in the
water column) are more sensitive than
bottom-associated  species, filter- or
suspension-feeders are more sensitive than
deposit-feeders, and early life stages (eggs,
larvae) are more sensitive than adults
(LaSalle et al. 1991, Clarke and Wilber
2000, Wilber and Clarke 2001, Berry et al.
2003). Generally, species in the littoral
zone have various adaptations or tolerances
to turbidity and shifting sands.

Relevant Organism Life History, Attributes,
Behaviors, or Responses to Suspended
Sediment

Species may be tolerant or sensitive.

Species may be attracted to escape predation, forage on
particulates, or prey on attracted species.

Early life stages generally are more sensitive than
adults.

Pelagic species generally are more sensitive than
bottom-associated species.

Benthic and epibenthic organisms generally are more
tolerant.

Visual predators may avoid turbid waters.

Reduced feeding, growth, respiration, or photosynthesis
under moderate concentrations may occur.

Mortality under high suspended sediment concentrations
or long exposures may occur.

Altered communities may occur with chronic exposure to
suspended sediment.

Species that migrate between shallow and deep water in
fall may have reduced exposure to natural episodes of
high turbidity.
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Animals and plants have various adaptations or tolerances to SABS that may be associated
with behavior, life history, physical attributes, or physiology. Mobility is an important factor
relative to vulnerability to impact.

Several species (e.g., lobster, California halibut, northern anchovy, Pacific sardine, white
croaker, white seabass) undergo seasonal on- and offshore movements with higher inshore
abundance during summer-early fall than during winter (Engle 1979, Love 1997, Allen et al.
2006). The reason for this movement pattern may vary (e.g., reproductive, environmental
conditions, following food resources, die-back of vegetation); however, the seasonal fall-winter
offshore distribution naturally minimizes the exposure of many species to greater suspended
sediment concentrations during winter storms or higher wave conditions.

Sessile organisms or species with high site fidelity (e.g., associated with reef or vegetated
habitats) may experience relatively greater durations of exposure or higher concentrations of
suspended sediment than mobile animals. In nearshore habitats, many animals have
adaptations that lessen potential for adverse impacts. Depending on concentration and
exposure duration, shellfish (e.g., clams, mussels) may retract siphons and close their shell.
Plants may draw upon stored carbohydrate reserves if light levels are too low to support
photosynthesis.

Effects of suspended sediments depend on Probability of Detrimental Effect
concentration and exposure duration.  High

concentrations may produce effects at short or HA
: . 0 Low Concentration High Concentration
long durations. Low concentrations generally d_o & Long Duration Long Duration
not produce adverse effects unless there is  guw
prolonged exposure. 2
S o
. . . % £ Low Concentration High Concentration
Marine and _estuarlne organisms may be 8% Short Duration Short Duration
exposed to variable levels of turbidity associated aa

with resuspension of sediments by waves, rip Source: Clarke and Wilber 2000
currents, winds, or storm runoff. Natural inputs

of sediment to coastal waters and elevated
turbidity are episodic in nature. Generally, winter

storms are primary sources of natural episodes. Existing Suspended Sediment Conditions

Natural exposure durations to relatively high | '\urélly variable-Episodic

suspended sediment concentrations may be on | ® Higherinsurfzone, rip currents, high waves,
the order of hours or days during storms. Chronic storms, near river outlets

SABS may be associated with natural landslide e Lower outside breaker zone, low tides, or small
areas, non-point source discharges, or point- Wwaves

source discharges. In areas with chronic
exposure to SABS (e.g., landslide areas, | Chronic- Localized Areas

continuous discharges), altered communities may | o  Higher in areas of landslide activity, point-source
occur with reduced diversity of plants and discharges, some watershed segments
invertebrates (Pondella et al. 1996).

Exposure to suspended sediments associated with dredging or discharge are on the order of
minutes to days, with most exposures occurring within 1 to 5 days. Wilber and Clarke (2001)
reviewed that likely exposure durations to suspended sediment plumes during dredging would
be less than minutes to hours (< 1 day) for mobile, pelagic species and 1 to 4 days for sessile
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benthic organisms depending on equipment. They considered 3.5 days a reasonable estimate
to use for impact assessments to benthic organisms, and considered it unlikely that durations of
exposure of benthic species would exceed 5 days in most situations. They noted that actual
exposure durations may be intermittent, such as with use of a hopper dredge (i.e., dredging is
discontinued during transit to and from a placement site) or in areas subject to ebb and flow of
tides.

Similarly, Germano and Cary (2005) considered exposure durations to thin-layer sedimentation
from dredging to be on the order of 1-5 days, but noted that disposal operations could
potentially last longer with episodic plumes of density currents depositing fresh layers of
sediment. They suggested that impact assessments to benthic organisms should consider
exposure durations of 3-5 days. The timeframe for assimilation of bedded sediments into some
level of equilibrium was judged to be on the order of weeks with the actual rate dependant on
physical (hydrodynamics) and biological (animal bioturbation) reworking rates at the site.
Effects to benthic habitats and species from thin-layer sedimentation area poorly understood.

During beach nourishment projects, sand placement may span days, weeks, or months
depending on method of sand delivery (hydraulic, mechanical) and project volume. Placement
may occur along a stretch of beach or may be focused in a relatively small area. Effects may be
acute or chronic depending on project duration and implementation method. In addition,
exposure duration would relate to construction schedule (e.g., day-time versus 24-hour
schedules). Continuous operations may occur with use of a cutterhead dredge. Intermittent
exposures would apply with use of a hopper dredge, trucks to deliver sands, or restriction of
placement to day light hours.

Hydrodyna_mics will iqfluenqe exposure du_ration and Resources or Locations of
concentration (e.g., C|_rculat|on', currents, t_|des, wave Particular Concern Relative to
energy). In areas with restricted circulation, effects SABS
thresholds may be lower than may otherwise occur
where there is good tidal exchange of waters. For
example, Sabol et al. (2005) documented an adverse | ® HAPC reefs and vegetated habitats (kelp
impact to eelgrass growing in a semi-enclosed basin forests, surfgrass  beds,  eelgrass
adjacent to where channel maintenance dredging meadows),

occurred. In that case, currents and reduced tidal | e Spawning grounds,

exchange may have contributed to elevated turbidity that
together with other existing conditions cumulatively
reduced light availability, although a cause and effect
relationship was not clearly established.

e Migration routes of sensitive species where
effects may concentrate (e.g., narrow
channels),

e Foraging areas near nest sites or rookeries
of sensitive species during the breeding

Proximity of dredging or placement activities to hard-
season, and

bottom or vegetated habitats where associated animals
may be sessile or display high site fidelity also are of | e Locations with restricted circulation if
particular concern relative to effects of SABS. Proximity sensitive resources have the potential to
also may be of concern for locations where species may occur.

concentrate during sensitive use periods (e.g., spawning
grounds) or effects on sensitive migrating species may be concentrated (e.g., narrow channels).
Additional locations of concern may include foraging areas in proximity to nesting sites or
rookeries of protected species (e.g., least tern, marine mammals).
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Protection of water quality and aquatic life from effects of turbidity during beach nourishment or
dredging projects in California have been based on narrative (e.g., water discoloration,
degradation of benthic communities) and numerical criteria (i.e., relative difference in turbidity
compared with ambient conditions) (See Section 2.6.4).

The USEPA reviewed current regulatory criteria for SABS throughout the U.S. and biological
effects of SABS and made several key summary points relevant to resource protection
considerations (Berry et al. 2003):

Many states have set standards for SABS, but there is little consistency among them and
differences do not appear be due to regional variation.

e Generalizations are difficult because biological response to both increased suspended
sediment and increased bedded sediment varies with species and sediment
characteristics.

o After additional research it may be possible to develop national scientifically-defensible
SABS criteria using the traditional “toxicological” dose-response approach. These criteria
will presumably have to incorporate some habitat-specificity in order to be widely
applicable.

e Some habitats that have not been well studied (in terms of their sensitivity to SABS)
deserve more study, especially those habitats with moderate and variable amounts of
SABS.

Available biological effects data for suspended and bedded
sediments are reviewed in greater detail below to support
resource protection guideline considerations.

Suspended Sediment Effects Data

Several reviews have considered results of laboratory
experiments testing dose-response of invertebrates and fish
to suspended sediment. Substantial information is available | Fishexposed to elevated suspended
regarding effects of SABS on salmonids or habitat suitability | Sediment Photo credit: Justin Meager
of streams for their early life stages. Response to suspended
sediment has been tested for several estuarine, marine, and freshwater species. However,
laboratory effects data for coastal marine species are limited as are data for species that occur
in California estuarine and marine habitats. These limitations support a cautious approach with
respect to resource protection guideline considerations.

LaSalle et al. (1991) reviewed available laboratory response data for freshwater and estuarine
species compared to values typically associated with dredging, and summarized that 500 mg/L
would be a “safe” level. Nightengale and Simenstad (2001) recommended 200 mg/L as a “safe”
level to minimize the potential for sublethal effects on juvenile salmonid foraging.

Clarke and Wilber (2000) conducted a comprehensive review of available laboratory effects
data testing dose-response of invertebrates and fish to suspended sediment. They concluded
that generic assessments based on responses across broad taxonomic lines, or extrapolations
from responses at inappropriate concentrations or exposure durations [relevant to dredging]
should be viewed with extreme caution.
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Wilber and Clarke (2001) organized laboratory effects data into categories by type of species
(e.g., estuarine and non-salmonid fish, salmonid and freshwater fish, bivalves, crustaceans) and
life stage (eggs/larvae, juveniles and adults). They eliminated laboratory test results based on
artificial substrates if results using natural sediment were available. Graphs were presented of
suspended sediment concentrations associated with sublethal and lethal effects compared to
TSS concentrations and durations associated with dredging, which they defined as <1,000 mg/L
for 1 day for pelagic species and up to 3.5 days for benthic species or life stages (Table 2.7-6).

Table 2.7-6. Summary of laboratory effects data in relation to exposure concentrations and
durations associated with dredging.

Taxa Exposure Reported Effects at Concentrations 1,000 mg/L
Duration
Freshwater and salmonid fish eggs/larvae 3.5 days Sublethal, 26-75% mortality (>20-1,000 mg/L)

Nonsalmonid and estuarine fish eggs/larvae | 3.5 days 0-1 day - no effect, sublethal;
>1-3.5 days - sublethal, 26-75% mortality (>100-1,000 mg/L)

Nonsalmonid and estuarine fish 1 day Sublethal, 10% mortality (>100 to 1,000 mg/L)
Salmonid and freshwater fish juveniles 1 day Behavior, Sublethal

Salmonid and freshwater fish adults 1 day Behavior, Sublethal, 10-25% mortality (>200 mg/L)
Estuarine bivalve larvae 3.5days | Sublethal, 26-75% mortality (=800-1,000 mg/L)
Estuarine and marine hivalve adults 3.5 days No effect, sublethal

Estuarine and marine crustaceans 1 day No effect

juveniles/adults
Notes: dose-response concentrations were compared to a range of concentrations < 1,000 mg/L, which were considered by the authors to
depict “the most probable dosage associated with most dredging operations.”
Source: Summarized from graphs presented in Wilber and Clarke 2001

Anchor Environmental (2003) considered data reviewed by Wilber and Clarke along with
additional studies and computed 5", 10" and 50" percentile response statistics for acute (3
days or less) and chronic (> 4 days) lethal and sublethal responses (Table 2.7-7). High
standard deviations underscore the wide range of reported effects levels. Sublethal effects
included reduced feeding, delayed egg hatching, reduced growth, etc. The 10™ percentile was
compared with suspended sediment concentrations measured during dredging in Los Angeles
Harbor. The authors selected the 10™ percentile because it was considered “a reasonably
conservative value given the uncertainties of the data set and the variety of organisms tested.”
This was reasonable given that the summary statistics were based on a mix of laboratory results
for freshwater and estuarine fish, estuarine invertebrates, larvae to adult life stages, tests using
artificial or natural sediments, and chronic exposure durations ranging from 4 to more than 30
days. In addition, data included multiple lethal concentrations for the same species, including
high concentrations that produced similar responses as lower concentrations.

Table 2.7-7. Summary statistics for total suspended sediments (mg/L) effects concentrations for
fish and invertebrates.

Endpoint 5th percentile 10t percentile 50t percentile N Standard Deviation
Acute Lethal 500 760 7,000 67 69,262

Acute Sublethal 76 100 560 50 2,935

Chronic Lethal 50 142 2,150 59 28,725

Chronic Sublethal | 22 45 500 68 3,402

Notes: Acute = 1-3 days, Chronic = 4-days; N = sample size, standard deviation around mean.
Source: Anchor Environmental, 2003
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Laboratory effects data for California estuarine and marine species, and dose-response data for
nearshore species, in particular, are limited. TSS effects data that were considered potentially
relevant to California sand placement projects are listed in Table 2.7-8. Figure 2.7-9
summarizes the effects data according to acute (1-3 days) or chronic (> 4 days) exposure
durations for lethal and sublethal endpoints (e.g. reduced feeding, growth, delayed hatching,
etc.). Generally, response concentrations are lower with longer rather than shorter exposure
durations, and lower concentrations are associated with sublethal responses. Sublethal
response concentrations are highly variable, which is not unexpected given the range of

reported endpoints.

Table 2.7-8. List of marine and estuarine species with available suspended sediment dose-
response data, which were considered most relevant to beach nourishment related activities.

Eggs/Larvae/ Invertebrates Salmonids Estuarine and
Plankton Marine Fishes
Pelagic Copepod Atlantic silverside
(water- (Acartia tonsa), (Menidia menidia)
column) Pacific herring
(Clupea pallasi) [I] Bay anchovy
(Anchoa mitchilli)
Epibenthic | Pacific herring Black-tailed shrimp Chinook Atlantic croaker
(associated | ([e] (Crangon nigricauda) (Onchorhynchus (Micropogonias
with Pacific (Japanese) | Grass shrimp tshawytscha) [a, j, s] | undulatus )
sediment oyster (Palaemon macrodactylus) Chum (O. keta) ] Shiner perch
surface) (Crassostrea gigas) | mysid Coho (0. kisutch) [j, s] | (Cymatogaster
Ul (Mysidopsis bahia) Steelhead (O. mykiss) aggregata)
. [a.]]
Benthic Flounder Cockles (Austrovenus stutchburyi)
(bottqm- (Paralichthys spp.) Dungeness crab
dwelling) U (Cancer magister) []
Northern quahog Heart urchin (Echinocardium)
(Mercenaria Wedge clam (Macomona)
melrcenana) Northern quahog
[e. 1 Scallop (Pectin novaezelandiae)
Surf clam (Spisula)
Worm (Boccardia)
Worm (Phragmatopoma lapidosa)
ﬁtt"ﬁ?h("d to Bay mussel (Mytilus edulis)
ar . L
Substrate CA mussel (Mytilus californianus)
Tunicate (Ascidea)
Notes:

Font colors distinguish California species (blue) from other potentially relevant species (black). Freshwater species or estuarine

species associated with silty habitats were not included.

a=adult, e = egg, j = juvenile, | = larvae, s = smolt

Sources: see Figure 2.7-9.
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may range substantially higher. Each bar represents a referenced data source; data tables are in BIA Volume 1, Appendix C.3).

Acute = 1-3 days, Chronic = > 4 days.

Sources: Sherk et al. 1974, 1975; Cardwell et al. 1976; Noggle 1978; Peddicord and McFarland 1978; Stober et al. 1981; Redding and
Shreck 1982; Robinson et al. 1984; Main and Nelson 1988; Turner and Miller 1991; Colby and Hoss 2004; NIWA 2004, 2008;

Griffen et al. 2009.

Figure 2.7-9. Total suspended solids effects data for species relevant to California beach
nourishment, offshore borrow site, or maintenance dredging projects.
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Figure 2.7-9 summarizes total suspended sediment effects data for the species listed in Table
2.7-8. Representative suspended sediment effects are summarized below. Review of
additional studies and data summary tables are provided in SAIC (2011, Appendix C.3).

o Early life stages (eggs, larvae) and plankton (including copepods, eggs, and larvae) may
have relatively low effects concentrations. For example, acute lethal effects
concentrations of 800 -1,000 mg/L were found for Pacific oyster larvae and relatively low
acute sublethal concentrations have been measured for copepods (>100 mg/L), flounder
larvae (200 mg/L), and Pacific herring eggs (250 mg/L) (Sherk et al. 1975, Cardwell et
al. 1976, Colby and Hoss 2004, Griffen et al. 2009). However, some early life stages are
relatively more tolerant. For example, northern quahog larvae survived exposure to
1,000 mg/L for 12 days, but had a 35% reduction in egg development after exposure to
4,000 mg/L (Davis 1960).

e Migrating salmonid smolts (juveniles that migrate to the ocean) died after exposure to
concentrations near 500 mg/L for 4 days (Stober et al. 1981). Juvenile Chinook salmon
died from exposure to 1,400 mg/L for 3 days (Newcomb and Jensen 1996); whereas,
Coho salmon juveniles experienced gill damage after exposure to 1,547 mg/L for 4 days
(Noggle 1978). Adult steelhead exhibited stress when exposed to 500 mg/L for 3 hours
(Redding and Schreck 1982). Several reviews indicate that adult salmonids are
generally tolerant of high suspended sediment concentrations (Wilber and Clarke 2001).

¢ Marine-estuarine fish vary in tolerance to suspended sediment. The Atlantic silverside is
relatively sensitive with up to 10% mortality at 500 mg/L and 50% mortality at 2,500 mg/L
(Sherk et al. 1974). The Atlantic croaker, bay anchovy, and shiner surfperch are
relatively more tolerant with 10% mortality experienced at 1,000 mg/L (Sherk et al. 1974,
1975). The 50% mortality concentration (LCs) for bay anchovy is 4,700 mg/L (Sherk et
al. 1975).

e Epibenthic shrimp are relatively tolerant. Black-tailed shrimp exposed to 4,300 mg/L for
3 days exhibited 5% mortality (Peddicord and McFarland 1978). Black-tailed and grass
shrimp had a LCs, after exposure to much higher concentrations (50,000 mg/L) for 8
days. Mysid shrimp died after exposure to 1,000 mg/L for 28 days (Nimmo et al. 1982).

e Attached species common to docks and piers (e.g., bay mussels, tunicates) may tolerate
high concentrations (>10,000 mg/L) for several weeks (Peddicord and McFarland 1978).

e Attached species on the open coast, such as California mussels, tolerated exposure to
15,500 mg/L for several weeks. The attached reef-building tube worm on the east coast
(Phragmatopoma lapidosa) tolerated 2,000 to 6,000 mg/L for 4 days without adverse
effects (Main and Nelson 1988). However, mortality may result if sediment settles on the
colony. For example, the California species (P. californica) died after exposure to direct
sedimentation for 5 days (Taylor and Littler 1982).

¢ Benthic clams may experience sublethal effects from exposure to high suspended
sediment concentrations for periods of less than 1 week, but mortality or increased
vulnerability to predation occurs after prolonged exposure to high concentrations. For
example, suspension-feeding wedge clams tolerated short-term exposure to 300 mg/L,
but died after 14 days (NIWA 2004). Cockles were adversely affected by prolonged
exposure to 400 mg/L (NIWA 2001). Feeding in scallops and northern quahog was
adversely affected at concentrations >100 mg/L (Turner and Miller 1991, NIWA 2004).
The surf clam tolerated concentrations as high as 1,000 mg/L over 3-day experiments,
and was able to acclimate to suspended sediment concentrations up to 500 mg/L over a
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21-day experiment, but was unable to acclimate to 1,000 mg/L over that same period
(Robinson et al. 1984). Reduced growth was noted when wedge clams (Donax
variabilis) was exposed to turbidity (96 NTU) for two weeks (Peterson et al. 2002).

o The deposit feeding heart urchin was adversely affected after 3 days to suspended
sediment concentrations above 80 mg/L, and was vulnerable to increased predation
after exposure to 300 mg/L for more than a week (NIWA 2004).

e Dungeness crabs appear to be relatively tolerant. Juvenile Dungeness crab developed
abnormalities after exposure to 1,800 to 4,000 mg/L for 25 days; adult crabs
experienced 50% mortality at 35,000 mg/L after 21 days (Peddicord and McFarland
1978).

e The small, deposit-feeding tube worm, Boccardia, was substantially affected by
exposure to 750 mg/L after 9 days (NIWA 2004). In contrast, the relatively large, free-
living Neanthes succinea had a LCsy of 48,000 mg/L after 8 days (McFarland and
Peddicord 1980).

Sedimentation

SABS generated during dredging generally result in relatively thin-layer deposits.
Sedimentation depths may range from a couple of inches to thin veneers (several cm to a few
millimeters) depending on distance from the source and hydrodynamic conditions (Newell et al.
1998, Wilber et al. 2005). Characteristics of the resuspended and settled sediment (bedded
sediment) will be similar or different from undisturbed sediment depending on the process by
which they were created (Palermo et al. 2008). For example, dislodged sediment not picked up
by the dredge may have similar characteristics as the undisturbed sediment. In contrast, thin-
layer deposits, which are generated as resuspended sediment settles from plumes, have a
relatively low dry bulk density. The time for assimilation of bedded sediments into some level of
equilibrium has been estimated to be on the order of weeks.

Germano and Cary (2005) summarized that the spatial extent of sedimentation from dredging
could range from 656 to 3,281 ft (200 to 1000 m) away from the source, but strongest effects
would occur within 984 ft (300 m). They also considered it likely that dredges would move past
an area of sedimentation in 1-5 days, but suggested that assessment of impacts should
consider 3-5 days. They considered this scale a similar approximation to the duration of storm-
induced disturbance. Longer temporal scales may be relevant to placement. Germano and
Cary (2005) noted that disposal operations would potentially result in longer-term sedimentation
with the potential for episodic plumes or density currents depositing fresh layers of sediment.
They suggested that the scale might approach a chronic, recurring frequency during one or
more seasons.

Sedimentation also will occur from beach nourishment or nearshore discharge. Beach
nourishment results in winnowing of the fine sediment fraction, which typically settles outside
the breaker zone. Hydrodynamics influence silt dispersal or accumulation in the nearshore.

Parr et al. (1978) reported short-term (less than 2 months) enhancement of nearshore
invertebrates from increased silt (organics) offshore a 1 million cubic yard (mcy) beach
nourishment project in Imperial Beach, California. The silt/clay content of the source sediment
for that project was relatively low, ranging from 5 to 15%. Enhanced silt levels at nearshore
stations did not persist after winter storms.
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Limited fine-sediment effects also were documented for small pilot projects using less-than-
optimum sands. For example, monitoring after two separate placements of approximately 3,000
to 6,000 cy of silty sand (60-69% silt/clay) in the surf zone at Santa Cruz demonstrated offshore
transport of fines, but there were no significant changes in mean grain-size on beaches or in the
nearshore (Watt and Greene 2001, Sea Engineering 2006).

In contrast, Rakocinski et al. (1996) reported that nearshore sediments offshore a beach
placement site had increased silt/clay content after a several million cy beach nourishment
project in the Gulf of Mexico offshore Florida. Although the silt/clay content of the source
materials was <4%; the silt/clay deposited in the nearshore where it persisted for more than two
years. Contributing factors likely included a very large project volume and low wave energy.
There was a substantial decline in species at that location that persisted over the study duration.
This result may be a relevant consideration for sediment management projects if conducted in
protected or low wave areas.

Field and laboratory studies indicate a number of species are sensitive to effects of
sedimentation (Table 2.7-9). Light sedimentary deposits on hard-bottom habitat have the
potential to inhibit recruitment of early life stages of giant kelp and other algae (Devinny and
Volse 1978, Airoldi 2003, Germano and Cary 2005). Laboratory studies demonstrate that
sediment overburdens of less than 1 mm may prevent spore attachment or gametophyte
survival of giant kelp. Reduction of canopy-forming kelp beds have been reported in areas
affected by turbidity and sedimentation from landslides (Konar and Roberts 1996, Pondella et al.
1996, Bence et al. 1989). Early life stages of demersal (bottom-associated) fish and
invertebrates are sensitive to sedimentation. Pacific herring have adhesive, demersal eggs that
attach to clean substrate (Ogle 2005). Oyster larvae also require a clean substrate for
attachment (Germano and Cary 2005).

Some invertebrate species are capable of surviving relatively thick overburdens, while other
species have much lower tolerances. These differences are relevant to impact considerations
associated with beach or nearshore placement. Placed sand depths may range from > 3 ft to
inches (> 1 m to several centimeters) across a beach sand receiver site fill (NRC 1995).
Experiments demonstrate that adult Dungeness crabs easily survived burial by 3 in (8 cm) of
sand, but survival began to decline with burial by 4-5 in (10-13 cm), and <10% survived burial
by 6-9 in (16 to 22 cm) of sand (Vavrinec et al. 2007). Shallow and deep burrowing clams with
siphons may escape overburdens ranging between 4 and 20 in (10 and 50 cm); whereas,
relatively sedentary bivalves may be unable to escape < 1 in (2.5 cm) (Kranz 1972 cited in
Maurer et al. 1986).

Sediment compatibility may influence burrowing ability. Reduced vertical migration rates and
increased mortality have been associated with overburdens having silt/clay contents ranging
from 17 to 99 percent depending on species (Turk and Risk 1981). Maurer et al. (1986)
concluded based on experiments testing overburdens with sand, mixed sediment, and silty
sediment that vertical migration may contribute to invertebrate recolonization when deposits are
similar to native sediments, but did not expect this to be a viable mechanism when placed
sediments were dissimilar (e.g., substantially siltier) or in areas where deposits exceeded 2.9 ft
(0.9 m) of overburden. Germano and Cary (2005) reviewed that overburden stress, which
combines burial thickness and porosity, is important to mobile organisms attempting to escape
deposition events.
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Table 2.7-9. Reported responses to sedimentation for representative aquatic plant, fish, and
invertebrate species that occur in California.

Taxa Thickness Duration | Response Habitat Reference
Kelp spores 0.45 mm Unable to attach Hard substrate | Devinny and
(0.02 in) Volse 1978
Eelgrass 10 cm (4 in) Shift in sediment, covered Embayment Blois et al. 1961
(Zostera marina) leaf blades and loss
Eelgrass 10 cm (4 in) Loss of short-blade plants Embayment Onuf and
Quammen 1983
Eelgrass 2-15¢cm Survived when > 5cm (2in) | Embayment Harrison 1990
(1-6in) of blade length exposed
Surfgrass 8.cm (3in) Healthy Hard subsrate | Phillips 1979
(Phyllospadix)
Surfgrass 12 cm (5in) Reduced carbohydrate Hard substrate | Plechner 1996
storage
Surfgrass 25cm (101in) Reduced density Hard substrate | Craig et al. 2008
Surfgrass seedlings 5-25cm Prolonged | Loss Hard substrate | Reed and
(2-101in) Hollbrook 2003
Brown algae (Zonaria | Burial 6 months Loss, regrowth from basal Hard substrate | Dahl 1971**
farlowii) remnants
Green algae (Codium | 2-5¢cm 4-5weeks | Reduced hiomass Hard substrate | Trowbridge
setchelli) (0.8-21in) 1996**
Red algae 2-20 cm 3 months Holdfast and basal crusts Hard substrate | D'Antonio1986**,
(Neorhodemela larix) (0.8-7.9in) survived, epiphytes did not Trowbridge
1996*
Red algae 2-5¢cm 4-5weeks | No effect Hard substrate | Trowbridge
(Ahnfeltiopsis linearis) | (0.8-2in) 1996**
Colonization of hard 7mm (0.3in) 2-3mo Reduced plant and animal Hard substrate | Thomsen and
surbstrate cover, increase opportunists McGlatery 2005
(Ulva, Enteromorpha)
Pacific herring >0 mm Lethal; require clean surface | Hard substrate | Ogle 2005
eggs (vegetation)
Sea anemone Burial Several Survived Hard substrate | Sebens 1980,
(Anthopleura months Taylor and Littler
elegantissima) 1982
Dungeness crab 8-21cm (3-9in) No effect (8 cm), <10% Sand Vavrinec et al.
survival 16-21 cm 2007
Reef building worm Sedimentation 5 days Lethal; note — (P. lapidosa) Hard substrate | Taylor and Litttler

(Phragmatopoma tolerated 18 cm (7 in) for 1-3 1982
californica) days, then died

Oyster larvae >l mm Adverse Hard substrate | Germano and
attachment (0.04 in) Cary 2005
Oyster larvae post- 3-5 mm, Negative, if deposition Hard substrate | Germano and
attachment 0.1-0.2in) greater than burrowing rate Cary 2005
Clam (Protothaca 10 cm (4 in) Lethal Estuarine sand | Peterson 1985*
staminea) flat

Clam (Chione 10 cm (4 in) Lethal Estuarine sand | Peterson 1985
undatella) flat

Clam (Macoma) 25cm (101in) No effect Sand Hinchley et al.
Amphipod 5cm (2in) 50% mortality Sand 2006 ***
(Leptocheirus)

Worm (Streblospio) 25cm (<1in) 50% mortality Sand

Notes: Other sources cited in: *Archambault et al. 2004, **Airoldi 2003, **Germano and Cary 2005
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2.8 Mitigation and Monitoring Considerations

Mitigation and monitoring typically are associated with coastal sediment management projects.
Mitigation is defined in the CEQA Guidelines (8 15370) and NEPA Guidelines (40 § C.F.R.
1508.20), as including one or more of the following measures:

» Avoiding the impact altogether by not taking a certain action or parts of an action.

» Minimizing impacts by limiting the degree or magnitude of the action and its
implementation.

» Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment.

» Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action.

» Compensating for the impact by replacing or providing substitute resources or
environments.

Generally, mitigation measures are considered in
sequence with avoidance considered first and
compensation last (CCC 1995). Compensatory
mitigation only is undertaken to replace lost habitat.
In order to receive permits authorized by the

MMRPs Basics
What is Purpose?

o Ensure compliance with mitigation measures

USACE, the proposed action must comply with The
Compensatory Mitigation for Losses of Aquatic
Resources Final Rule adopted on April 10, 2008
(Federal Register 2008). The Compensatory
Mitigation Rule establishes a hierarchy for
mitigation, as follows: (1) mitigation banks, (2) in-
lieu fee programs, and (3) permittee-responsible
mitigation projects. In addition, there is an
emphasis on the use of a watershed approach to
increase success and improve the health of
resources in mitigated areas.

Monitoring is an important aspect of implementation
of many mitigation measures. It also may be used
to document the effectiveness of mitigation or to
improve future decisions by providing information on
project performance or lessons learned. Mitigation
measures and monitoring may occur throughout all

during project implementation.
How are Measures Enforced?

e Permit conditions, Memorandum of
Understanding or Agreement (MOU, MOA),
or other agreements.

When Must Alternatives or Mitigation Measures
be Adopted?

e When the CEQA document is prepared.
When Must a Lead Agency Adopt a MMRP?

o When a lead agency adopts a mitigated
negative declaration (MND), or

e When a lead agency approves findings upon
completion of a certified EIR.

Source: /lceres.ca.goviceqa/flowchart/la_mmrp.html

project phases ranging from pre-construction to post-construction. Types of mitigation and
monitoring associated with sediment management projects in California are reviewed in Volume
1 BIA Sections 6 and 7, respectively (SAIC 2011).

A Mitigation, Monitoring, and Reporting Program (MMRP) is required for CEQA documents that
include mitigation measures to reduce impacts below a level of significance. The MMRP
generally is the basis for monitoring requirements specified in project permits. Monitoring
requirements also may be specified for projects that qualify for implementation under a regional
general permit such as RGP 67, which requires turbidity monitoring for all projects and
preparation of an MMRP for sensitive aquatic resources, as appropriate (USACE 2006).
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MMRPs for sediment management projects typically include measures to avoid or minimize
impacts during construction. Measures also may be included for the pre-construction or post-
construction phases depending on resource issues of concern.

Pre-Construction phase mitigation measures generally focus on project design, buffer distance
between impact source and sensitive resources, sediment compatibility, or refinement of
construction plans to avoid or minimize potential impacts. Pre-construction surveys may be
required to verify locations of sensitive habitats or habitat suitability for sensitive biological
resources to ensure appropriate impact avoidance and minimization measures are implemented
during construction. For example, pre-construction surveys may be required to finalize vessel
routes if EFH-HAPC are in the vicinity. Pre-construction surveys also may be used to provide
up-dated information on occurrence of sensitive resources or habitat suitability to support a
managed fishery resource (e.g., grunion spawning).

Construction phase mitigation measures may include discharge location controls, buffers,
prohibition zones, schedule restrictions (environmental windows), equipment operational
controls, BMPs, or monitoring. Construction monitoring generally is required to ensure
compliance with permit conditions. The RWQCB may require monitoring of water quality to
meet waste discharge requirements specified as a condition of the 401 water quality
certification. Biological monitoring may be required by resource agencies to verify absence of
sensitive species from the project area during construction, halt or redirect construction if
sensitive resources enter the project area, ensure construction does not significantly impact
sensitive resources, or to confirm construction remains within designated work areas.

Post-Construction mitigation measures may include impact verification monitoring. Mitigation
measures may specify how impacts would be rectified or compensated in the event there is a
failure in project performance and a significant impact occurs. Post-construction monitoring
typically concerns sensitive habitat areas. Post-construction monitoring may be conducted to
document recovery rates of dredge or fill sites. Post-construction monitoring also may be
conducted to document physical project performance over time (e.g., beach width, sand
movement).

CEQ (2011) reviewed that federal agencies have not been consistent in following through on
mitigation or monitoring commitments, and in 2011 released final guidance on those topics
(http://ceq.hss.doe.gov/current_developments/docs/FRN_Published_Mitigation_Monitoring21Ja
n2011 76FR3843.pdf). The guidance clarifies that agencies should adhere to mitigation
commitments, monitor how they are implemented, and monitor the effectiveness of the
mitigation. The guidance affirms that:

e agencies should commit to mitigation in decision documents when they have based
environmental analysis upon such mitigation (by including appropriate conditions on
grants, permits, or other agency approvals, and making funding or approvals for
implementing the proposed action contingent on implementation of the mitigation
commitments);

e agencies should monitor the implementation and effectiveness of mitigation
commitments;

e agencies should make information on mitigation monitoring available to the public,
preferably through agency web sites; and

e agencies should remedy ineffective mitigation when there is federal action remaining to
be taken.
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MMRPs and permit conditions vary among sediment management projects. MMRPs may range
from construction monitoring to meet 401 Water Quality Certification requirements to more
comprehensive programs with monitoring during all project phases. The degree of monitoring
typically relates to level of impact concern. Fewer monitoring requirements generally are
required for projects conducted in areas lacking sensitive resources, at times of year when
sensitive resources are avoided, or when there is agency concurrence that prior monitoring
demonstrated that a similar level of activity did not result in significant impacts. With respect to
the latter consideration, it is important to note that potential effects of SABS are highly
dependent on the nature of sediment characteristics, project volume, and environmental
conditions during and after project implementation. Project areas with sensitive habitats warrant
special consideration and more detailed evaluation of potential effects. Monitoring associated
with project-specific environmental conditions may or may not be applicable under different
environmental conditions. Modeling can be useful to frame potential impact risks; however,
results of simulations may remain speculative unless monitoring is conducted to verify model
performance (biological impact assumptions, modeling assumptions).

2.8.1 Ecosystem and Species Monitoring Considerations

During the past three decades there has been a shift in environmental protection policy away
from species management toward consideration of the entire ecosystem (Fulton et al. 2003).
For example, the ecosystem rather than species management approach is specifically identified
as an action in Protecting Our Ocean: California's Action Strategy (California Resources Agency
and California Environmental Protection Agency 2004). That document states:

"A major aspect of ecosystem management is to move beyond case-by-case or
species-by-species approaches to management that focuses instead on
ecosystem protection needs - often at a regional scale.”

The primary advantage of the ecosystem management approach is the focus on protection of
functions and values for all native resources, not just those of special interest due to
endangerment status or commercial interest. In that sense, the ecosystem-based approach is
more proactive in protection of ecosystem health than species-based management that reacts
to individual population trends.

Examples of environmental regulations and policies considered reflective of the ecosystem-
based management approach include:

e Porter-Cologne Water Quality Control Act and Clean Water Act 401 water quality
certification requirements to comply with state and federal water quality
objectives.

¢ Magnuson-Stevens Fishery Conservation and Management Act requirements to
protect Essential Fish Habitat.

e California State Wetlands Conservation Policy to ensure no overall net loss and a
long-term net gain in wetlands acreage.

e Southern California Eelgrass Mitigation Policy to ensure no overall loss of
eelgrass habitat.

e Marine Mammal Protection Act, which was the first legislation that called for a
need for an ecosystem-based approach to resource management.
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¢ Migratory Bird Treaty Act, which protects most breeding birds in the U.S.

e Marine Life Protection Act, which provides CDFG with authority to develop a
Marine Life Protection Program, including a Master Plan for a network of Marine
Protected Areas for California.

An advantage of ecosystem-based monitoring is that physical habitat boundaries are relatively
easy to document. However, evaluation of impacts other than loss (i.e., functions and quality)
requires a more complex monitoring approach because many attributes of the ecosystem may
need to be measured to determine whether it is functioning properly.

Monitoring to verify significance of impacts to sensitive habitats generally requires before-after
assessments at impact and unaffected reference areas to distinguish project-related impacts
from natural environmental variability. Ecosystem-based monitoring can be expensive and
challenging due the number of monitoring variables. This is particularly so for aquatic
environments where sampling may require use of boats, divers, sophisticated sampling
equipment, or laboratory analyses of collected samples. Therefore, a primary disadvantage of
ecosystem-based monitoring is that it will likely cost more than single-species monitoring.

One strategy to minimize monitoring costs is to assess indicators or indicator species. For
example, rocky HAPC habitats in southern California have been assessed by monitoring
indicators such as surfgrass, giant kelp, sea palm, feather boa kelp, and sea fans (US Navy
1997; MEC 2000a; AMEC 2005; SAIC 2007, 2011).

The species-based management approach generally is focused on protection of sensitive,
commercially important, or other special interest species. Examples of environmental
regulations and policies considered reflective of the species-based management approach
include:

e Federal Endangered Species Act, which protects federal-listed endangered and
threatened species and candidate and proposed species for listing.

e California Endangered Species Act, which protects state-listed endangered and
threatened species and candidate and proposed species for listing.

e Fishery Management Plans (e.g., Groundfish Management Plan, Nearshore Fishery
Management Plan).

Management examples using a species-based approach include incidental take permits, time
area closures, gear restrictions, environmental work windows (i.e., schedule allowances or
restrictions) and/or other species-based limitations. Monitoring under the species-based
management approach consists of direct assessment of individuals or critical habitat of a
particular species. An advantage of the species-based approach is that it is relatively
straightforward and cost-efficient to monitor individual species. A disadvantage is that
information may provide limited understanding of broader environmental impacts.
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2.8.2 Types of Monitoring and Management Questions

The NRC (1995) defined monitoring for beach nourishment projects, as:

“The systematic collection of physical, environmental, and economic time-series
data or a combination of these data in order to make decisions regarding the
need for or operation of the project or to evaluate the project’'s performance.”

The types of monitoring were distinguished, as follows:

¢ Physical monitoring - to quantify the physical processes that comprise sources, sinks,
and sand volume changes in the project area. This may include previous history of the
site, beach profiles, waves, currents, water levels, structures, sediment characteristics,
and photographic documentation.

e Environmental monitoring - to document a project’s effects on biota, to determine
whether any short- or long-term changes have occurred, and to ensure protection of
sensitive resources.

e Economic monitoring — to evaluate the economic impacts of a project to determine
whether a project's economic justification was valid (e.g., were economic benefits
realized, where construction costs correct, were hidden costs incurred).

Therefore, monitoring addresses two primary purposes:

e Operational — to determine the need for remedial action (e.g., construction compliance,
maintenance, repairs, renourishment).

e Performance — to develop information and procedures for design verification and to
document lessons learned that may be applied to future projects.

Several types of management questions are relevant to biological resource protection and
monitoring. These may cover a range of project performance and impact concerns, application
of lessons learned from monitoring to future projects, and appropriate management of multiple
uses to avoid cumulative impacts.

Ewing (1997) developed procedural guidance for monitoring shoreline protection and beach
nourishment projects that is considered broadly applicable to environmental monitoring
programs for sediment management projects. The guidance identifies that an effective
monitoring program “is a way to answer questions about project effectiveness and to identify
project strengths and weaknesses” and includes the following major components:

e Objectives — Why the monitoring is being proposed.
o Features to be monitored — What will be monitored.

e Monitoring methods — Who will perform the monitoring, Where will monitoring occur, and
How will monitoring be conducted.

¢ Monitoring schedule — When will monitoring be conducted.

e Monitoring reports — So What documentation of program elements, analyses of results,
conclusions, and/or recommendations with respect to maintenance and/or performance
criteria, if appropriate.
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Monitoring objectives associated with the different project phases are reviewed below.

Pre-construction Phase Monitoring

Pre-construction phase monitoring generally is
undertaken to address one or more of the following
objectives:

e Determine substrate characteristics - to
determine compatibility for beach
nourishment or disposal options and to
predict turbidity plumes.

e Characterize existing conditions - to support
project design and environmental review.

¢ |dentify biological constraints — to identify
resource concerns that may require
implementation of mitigation measures
during or after construction.

e Establish baseline conditions - to support
post-project verification of impacts or to
assess project performance.

Construction Phase Monitoring

Construction phase monitoring generally is
undertaken to address one or more of the following
objectives:

o Document water quality compliance and
determine need for additional operational
controls.

¢ Monitor sensitive species occurrence and
determine need for additional protective
measures.

o Verify habitat buffers and determine need for
additional protective measures.

A primary consideration of construction monitoring
is proximity to sensitive resources. For a project
conducted in an area without sensitive biological
resources, the only construction monitoring that may
be required is water quality to ensure compliance
with the water quality objectives. For example,
small, opportunistic beach nourishment projects that
qualify under RGP 67 (USACE 2006) may only
require turbidity monitoring if scheduled outside the
grunion spawning season and no sensitive habitats
or species are in the vicinity.

Beach Survey

e 5

Nearshore dive transect surveys

Box Core Sampler

Photo credits: Karen Green and Danny Heilprin
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If sensitive habitats are nearby, monitoring
may be used to ensure sensitive habitats are
avoided, turbidity is controlled to avoid
excessive SABS in sensitive habitat areas,
or adequate buffers are maintained. If
sensitive species have the potential to occur
in the project area, protective measures may
be needed to address noise, artificial lighting,
turbidity effects in foraging areas, or human
activity disturbance distances. In some
cases, environmental monitors may be
required to ensure that project activities do
not harm sensitive species.

A variety of methods have been used to
monitor and/or document  suspended
sediment plumes associated with dredging
and/or discharge operations, and are briefly
reviewed below (selected methods are
reviewed in the box insert).

e Visual observations.
o Water clarity (using a Secchi disk);

e TSS or suspended sediment
concentraiton (based on laboratory
analysis of water samples);

e Turbidity (using a nephelometer,
Nephelometric Turbidity Units [NTU]);

e Light transmittance or turbidity (using
a transmissometer);

e Optical Backscatter Sensor (OBS);

e Acoustic monitoring (e.g., acoustic
backscatter sensor [ABS], acoustic-
Doppler current profiler [ADCP]); and

e PAR (using light sensors).

Visual observations of turbidity plumes may
be required with some permits (e.g., Beach
Nourishment RGP 67). Visual estimates of
plume dimensions may be effective for field
decisions of whether dimensions (relative to
permit  specifications) would  require
additional controls or adjustments to
operations to comply with permit conditions.
Plume monitoring also may be useful for
identifying whether or not the direction or
dimensions of the plume have the potential

Section 2.8
Mitigation and Monitoring Considerations

Plume Measurements and Relevance

Visual Observations

Advantages: Enables permit compliance verification of
water appearance and plume characteristics.

Limitations: Not relevant to biological effects unless
correlated with TSS or PAR.

Water Clarity (Secchi Depth)

Advantages: Real-time data for permit compliance
verification; relevant to water clarity for visual predators
(e.q., fish, birds), correlated with light attenuation.

Limitations: Estimate of light attenuation less reliable in
turbid waters. Sensitive to sun angle, observer.

Total Suspended Solids (TSS, mg/L) or Suspended
Sediment Concentration (mg/L)

Advantages: Direct measure of suspended sediment in
water; relevant to biological effects data.

Limitations: Requires laboratory analysis; does not
provide real-time data for permit compliance verification.

Turbidity (Nephelometer, NTU)

Advantages: Real-time data for permit compliance
verification; estimates of SSC/TSS.

Limitations: Not relevant to biological effects data unless
site-specific correlations are established with TSS.

Percent Light Transmittance (Transmissometer)

Advantages: Real-time data for permit compliance
verification; estimates of light or SSC/TSS..

Limitations: Does not measure light necessary for
photosynthesis. Less reliable with high turbidity.

Optical Backscatter Sensors (OBS)

Advantages — Real-time data for permit compliance
verification; estimates SSC/TSS.

Limitations — SCC/TSS not accurate unless calibrated
with field conditions.

Acoustic Sensors(ABS, ADCP)
Advantages: Enables profiles and tracking of plume; nd
estimates SSC/TSS.

Limitations: Post-processing of data. Not accurate
unless calibrated with field conditions.
Photosynthetically Active Radiation (Light Sensors)
Advantages: Biologically relevant measurement.

Limitations: Multiple sensors or lengthy deployments
may be necessary to assess potential biological effects.
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to impact sensitive habitat areas.

However, surface plumes may not fully represent the area of influence of subsurface plumes
and deposition (particularly with dredging or nearshore placement projects). Additionally, visual
plume mapping is qualitative and may be affected by weather, sun angle, time of day, or difficult
in areas of high ambient turbidity. Although the human eye may distinguish water color
differences; turbidity plume monitoring generally involves present-absent decisions and does
not distinguish relative differences in the intensity of turbidity as a function of distance from the
activity. While plume monitoring is useful for identifying whether the direction of the plume is
towards a sensitive habitat area, the potential for biological effects would require additional
information (e.g., TSS concentration, PAR, water clarity).

Water clarity (or transparency) may be measured using a <

Secchi disk, which is lowered from the side of a boat and the W RS
water depth at which it is no longer clearly visible is recorded. i

The method is inexpensive, fairly reliable, and has relevance to k<

visual predators (e.g., fish, birds) or aesthetic quality of waters |
(Davies-Colley and Smith 2001). However, Secchi depth is !

sensitive to suspended particulates, and is not considered a b

reliable predictor of light attenuation in turbid waters (Devlin et i

al. 2008, Kirk 2011). |

——

TSS or SSC provide actual measures of the inorganic and —

organic particle loading in water. Therefore, it is relevant to Secchi Disk
comparison with dose-response laboratory experiments of
effects of suspended sediments. TSS is the recommended
parameter for evaluation of sediment resuspension due to dredging operations (Palermo et al.
2008). While TSS measurements have been reported for some California dredging or
discharge projects, this parameter is less often included in permit specifications than NTU or
Secchi depth measurements (SAIC 2011). Palermo et al. (2008) reviewed that field
measurements of turbidity (NTU) are commonly used to support real-time feedback during
construction to support decisions of whether resupension levels would require implementing
control measures or changes in dredging operations. In contrast, TSS measurements require
collection of water samples that are analyzed in the laboratory; thus, the delay to obtain lab
results does not support real-time decision-making

source: http://water.epa.gov/type/rsl/monitoring/

regarding turbidity plume management. = _ JULE < B |

Gray et al. (2000) reviewed that measurements of
SSC, which are based on analysis of entire sample,
are more accurate than TSS, which is based on
subsample analysis. They noted that the deviation
between the methods is more pronounced with sandy
sediments due to difficulty of obtaining accurate
subsamples with the TSS method due to rapid
settling of sand patrticles.

Turbidity measures the optical property (cloudiness)
of water. It is easily measured in the field with a : .

. . ; . o Water samples collected for TSS analysis
relatively inexpensive nephelometer; therefore, it is Photo credit: Warrick 2010
routinely used during dredging or discharge projects.
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However, nephelometers do not distinguish between type of particles (e.g., plankton, sediment),
sediment characteristics greatly influence readings, and there is no standard conversion
between NTUs and TSS (Puckette 1998, Davies-Colley and Smith 2001). Site-specific
calibration is necessary to establish accurate NTU and TSS relationships (Thackston and
Palermo 2000, Gray and Gartner 2009).

Light transmission through water is reduced (attenuation)
by particulates in the water column. A transmissometer
is an optical sensor used to measure the percentage of
light transmitted through the water column, with 100% for
clear water and 0% when no light is transmitted. Data
also may be reported in terms of a beam attenuation
coefficient, which is related to SSC. Transmissometers
provide measurements that support field verification of
permit compliance based on relative percent change
between ambient and plume waters. However,
transmissometers may become saturated (less reliable)
when suspended sediment concentrations exceed 150-
500 mg/L (Puckette 1998, Gray and Gartner 2009);
transmissometers also do not measure light necessary CTD Instrument, transmissometer, OBS,

for photosynthesis. and water sampler
Photo credit: Warrick 2010

An OBS also is an optical sensor, but measures the
guantity of light scattered off suspended particles and reflected back to the sensor. Calibration
coefficients are used to estimate suspended sediment concentration. OBS readings are
influenced by grain size and are non-linear with concentration; therefore, calibration with
representative water samples collected at the time of sampling generally is recommended.

Acoustic monitoring sometimes is used to identify
and track suspended sediment plumes 100 mg/L
associated with sediment management activities.
For example, ADCP instruments have been used
for plume tracking in San Francisco Bay and
Boston Harbor (e.g., MEC and USACE-ERDC
2004, Batelle 2009). An advantage of ADCPs is
the ability to deploy and obtain profiles of the
water column while the vessel is underway,
enabling real-time plume tracking. Acoustic data
from ACDPs and ACBs are sensitive to grain size
distribution and other environmental factors (e.g.,
water density, plankton concentration); therefore,

the relationship between backscatter intensity to Source: MEC and U.S. Army ERDC 2004
suspended sediment concentration is variable. _ _
When combined with analysis of water samples llustration of 100 mg/L TSS concentration,

acoustic monitoring of turbidity plume from

for TSS, site-specific correlations may be made . :
clamshell dredging operations.

between plume  signatures and TSS

concentration (Puckette 1998, Thackston and
Palermo 2000, Gartner 2004). Post-processing of data is required to estimate SSC; the data
processing is labor intensive and more expensive when compared optical methods (Gray and
Gartner 2009).
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Various sensors may be used to measure photosynthetically available radiation (PAR) to
provide a direct measure of light wavelengths that are used by plants for photosynthesis. The
maximum depth at which significant photosynthesis can occur (the euphotic depth) generally is
defined as the point at which PAR is reduced to 1% of its surface value (also termed
compensation depth). Aquatic plants (or life stages) vary in their light requirements, and critical
thresholds may vary geographically. Measurements of PAR are considered more biologically
relevant during dredging than NTU in areas with sensitive marine habitats (Sofonia and
Unsworth 2009). Site-specific baseline information is necessary to understand natural
background conditions and potential effects of light attenuation due to dredging.

Post-Construction Phase Monitoring

Post-construction monitoring generally is performed in combination with pre-construction
baseline monitoring to verify the significance of project effects. Elements selected for
monitoring should have a clear nexus to expected effects and uncertainty associated with the
significance of effects (CCC 1995). For example, sand transport effects on sensitive habitats
(e.g., reefs, seagrass beds, kelp forests).

Environmental Performance Questions

e What are changes in beach width, sand level, and slope over time at the receiver site. How does that
compare with distance downcurrent?

e Did the project result in persistent non-compliant water quality? If so, how long and what measures were used
to increase effectiveness of compliance?

e Did beach nourishment result in an increase in shoaling and dredge frequency of downcurrent inlets and/or
entrance channels of embayments (bays, creeks, lagoons, rivers, sloughs)? If so, how does that relate to
sediment volume and proximity of beach nourishment to inlet.

e  Did unacceptable environmental impacts occur? How can they be avoided in the future?

o Did sensitive habitat degradation or loss occur?

o Did any sensitive species or critical habitat experience unacceptable environmental impacts?
o Did commercial fishing activities or catches in the project vicinity substantially change?
0

Did the project require compensatory mitigation to replace loss of sensitive habitat? Was mitigation
judged successful by resource agencies? Was mitigation cost-effective?

e How frequent would renourishment be necessary to maintain sediment management objectives (e.g.,
maintenance dredging), shoreline protection, or public beneficial uses? Does that frequency have the
potential to result in cumulative impacts?

e  How frequent should the same borrow site be used? When should alternate borrow sites be sought?
e  Would dune restoration be effective for reducing renourishment schedules?

e When should structures be included as part of a project to increase the time between periodic
renourishments?

e Did renourishment result in exceedance of impact thresholds for sensitive habitats? How should future
renourishment procedures or volumes be modified to avoid significant impacts and mitigation?

Acknowledgement: Inspired by NRC 1995
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Section 3
Resource Protection Guidelines

3.0 RESOURCE PROTECTION
GUIDELINES

The resource protection guidelines were developed
based on information reviewed in the Volume 1 BIA
document (Section 6, Mitigation Measures), other
relevant documents, and a stakeholder outreach
process. Seven workshops were conducted
throughout the state in 2010 with a variety of
stakeholders to solicit their input and participation in
the development process for the guidelines. During
the workshops, mitigation measures reviewed in
Volume 1 were discussed to receive additional input
on potential applicability or effectiveness over a
broad range of project experiences, and to identify
additional input relevant to guideline development.
Workshop participants included resource and
regulatory agencies, port managers, municipalities,
non-governmental  organizations, and other
interested stakeholders (Section 4).

Section 3.1 provides an overview of the types of
guidelines included in this document and describes
the format used for the guidelines. Section 3.2 and
Appendix A provide cross-reference tables that
summarize sediment management activities,
relevant  habitats and resources, impact
considerations, and types of mitigation measures
for the habitats and species reviewed in Volume 1.
Resource protection guidelines for the primary
habitats where sediment management activities
occur (sandy beach, sandy subtidal, embayments)
are provided in Section 3.3. Section 3.4 describes
guidelines for sensitive habitats that may be
adjacent or in close proximity to locations where
sediment management activities may occur.

3.1 Guideline Organization and Format

Guidelines address resource protection
considerations relevant to sand compatibility of
source materials to receiver sites, water quality,
equipment operation, sedimentation, and post-
construction sand transport. Guidelines consider all
project phases: pre-construction, construction, and
post-construction.

Section Topics:

3.1

3.2

3.3

3.4

Guideline Organization and
Format

Cross-Reference
Summaries of Sediment
Management Activities,
Impacts, and Potential
Mitigation Measures

Resource Protection
Guidelines for Sediment
Management Habitats

Resource Protection
Guidelines for Sensitive
Habitats

Marbled goc_iwits, Ocean Beach

Storm erosion, Oceanside

Photo Credits: Karen Green
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Several types of sediment management activities may occur in the following coastal habitats in
California:

e Sandy Beach — sand placement activity - sand sources may include dredged or
excavated maintenance materials from embayments, dredged materials from offshore
borrow sites, or excavated materials from opportunistic inland sources.

e Sandy Subtidal — nearshore placement activity — sand sources may include dredged
maintenance materials from embayments. Offshore borrow sites — dredging activity —
sand dredged to provide source for beach nourishment.

¢ Embayments (Bays, Estuaries) — maintenance dredging or excavation activities — sand
may be beneficially reused (beach or nearshore placement). Sand sources also may
include maintenance of flood control channels or basins. Relevant to this document is
beneficial reuse of suitable material at beach or nearshore receiver sites. (Note:
beneficial reuse of maintenance dredged materials also may occur in embayments, but
is not specifically addressed in this document.)

Direct impacts to invertebrates living within the sands will occur during removal (dredging,
excavation) or sand placement activities within the three above-listed habitat types. Indirect
impacts may occur to adjacent invertebrates (mobile or sedentary), fish, or birds.

Sensitive habitats or species have the potential to be impacted if present in the vicinity where
sediment management activities occur. There may be the potential for direct impacts if work
requires access through or over a sensitive habitat. Indirect impacts have the potential to occur
at distances within a few hundred feet to over one (1) mile from effects such as noise, turbidity,
sedimentation, or sand transport. Sensitive habitats that may occur in proximity to sediment
management activities include:

e Coastal Dune or Strand,
o Rocky Reefs (Intertidal, Subtidal),
o Kelp Forest, or

e Seagrass Beds (Surfgrass, Eelgrass).

Sensitive habitats also include Areas of Special Biological Significance (ASBS), EFH Habitats of
Particular Concern (HAPC), Marine Protected Areas (MPA), Special Aquatic Sites (SAS), and
submerged aquatic vegetation (SAV). Other considerations are unique areas of resource
concentration such as spawning grounds, migratory routes, nesting sites, nursery areas, or
shellfish beds.

Several sensitive species, fishery species, or other high interest species associated with one or
more of the above habitats are addressed in this document. Sensitive species include
endangered or threatened species and their critical habitat, as applicable. All habitats and
species considered in this document were selected in coordination with resource and regulatory
agencies. More detailed descriptions of the habitats and species, including review of potential
impacts and mitigation measures are provided in BIA Volume 1.

The primary organization of the guidelines is based on habitats. Soft-sediment habitats (beach,
sandy subtidal, embayment) are described first, followed by sensitive hard-substrate and
vegetated habitats. Each habitat section provides an overview of issues and considerations
relevant to protection of supported resources. The habitat descriptions follow a standard format
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that includes pertinent background information regarding the habitat, types of sediment
management activities that may occur, resources and impacts of concern, lists of relevant
resource protection considerations, and other guideline considerations (e.g., potentially
occurring adjacent sensitive habitats or resources).

Standard formats are used for all habitat descriptions and resource protection guidelines
according to several topics (Table 3.1-1). Explanations of the topics follow below.

Table 3.1-1. Topics addressed in habitat descriptions or resource protection guidelines.

Habitat Description Resource Protection Guideline \
Habitat Name Guideline Name
Regulatory Consideration Regulatory Status (if applicable)
Habitat Definition Definition or Function
Sediment Management Issues Sediment Management Issues
Relevant Background Considerations Relevant Impact Activity and Issue Summary
¢ Functions and Resources of Concern ¢ Impacts of Concern, Species of Concern
¢ Sediment Management Activities and Impact Considerations ¢ Relevant Sediment Management Activities
e Other Activities or Issues e Other Activities or Issues of Concern
e Recovery Considerations Guideline Objectives
¢ Impact Mitigation Considerations Resource Protection Considerations
e Monitoring Considerations Effectiveness Considerations
Guideline Considerations Seasonal Considerations
e List of Resource Protection Guidelines Monitoring Considerations
o Other Potential Relevant Guidelines
Cross-Reference Table to Volume 1 BIA Document Cross-Reference to Volume 1, Other References

The habitat descriptions or resource protection guidelines address the following topics:

¢ Regulatory Status - designations that may apply to habitats or species (e.g., ASBS,
Critical Habitat, CESA, ESA, EFH, HAPC, MPA, SAS, SAV).

o Definition — description of habitat or resource.

¢ Functions and Resources of Concern — ecological functions, types of supported uses
(e.g., primary living, foraging, reproduction), and list of resources or species of
particular concern.

e Sediment Management Issues — reasons sediment management is conducted and
issues related to potential impacts or resource protection.

e Relevant Sediment Management Activities and Impact Considerations — types of
applicable activities (e.g., beach nourishment, dredging). Types of potential impact
factors (e.g., burial, disturbance, entrainment, noise, lights, sedimentation, turbidity) or
concerns (e.g., habitat alteration, degradation, injury, loss) .

e Other Activities or Issues of Concern — other activities or uses with the potential to
affect habitat quality, supported resources, or implementation of sediment
management projects (e.g., beach grooming, fishing, high public use, other
discharges).

e Recovery Considerations — range of reported recovery rates or influential factors
associated with recovery from disturbance.

¢ Impact Mitigation Considerations — potential mitigation measures likely to be effective.
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¢ Monitoring Considerations — issues relevant to monitoring resource or methods.
e Guideline Objectives — impact concerns addressed by the guideline.

e Resource Protection Considerations — list of potential mitigation measures associated
with guideline implementation.

e Effectiveness Considerations — factors associated with the relative effectiveness of
resource protection considerations.

e Seasonal Considerations — time of year that may influence the effectiveness or
applicability of the guideline.

o References — relevant sections of the Volume 1 BIA or other key references.

3.2 Cross-Reference Summaries of Sediment Management Activities, Impacts,
and Potential Mitigation Measures

3.2.1 Impact Considerations

Table 3.2-1 summarizes direct and indirect impact considerations associated with different types
of sediment management activities by coastal habitats and types of resources. Impacts may
include direct damage from equipment (dredges, earth-moving equipment, pipelines, vehicles,
vessels, anchoring), or from sand burial or removal. Indirect impacts may result from equipment
operation (noise, lights, activity disturbance), reduction in forage prey from sand burial or
removal, changes to water quality, sedimentation, or beneficial effects of sand placement.
Appendix A.1 includes summary tables of types of impact considerations.

Table 3.2.1. Cross-reference summary of sediment management impact considerations by type of
activity for coastal habitats and resources.

Resource Beach Nourishment (Place Sediment) Dredging (Remove Sediment)

Dune Beach Nearshore Profile Offshore Embayment

Coastal Habitats

Sandy Beach

Coastal Dune or Strand D, |
I
I

Sandy Subtidal

Rocky Intertidal

Rocky Subtidal

O
—=l-lolo|-

Kelp Forest

Surfgrass

Eelgrass

—|—lo|—|—|lo|—|o|o
—|o|lo|o|lo|—|o|—|—
—|o|lo|o|lo|o|o|o|—

o|o

Embayment

Types of Resources

Invertebrates D, |

D, |
Fish D, |
Birds D, | D, |
Mammals I I

—--lolo
—I--lolo
o|l—|—|olo
o|l—|—|olo

Vegetation D, | D, |

D = potential for direct impact, | = potential for indirect impact.
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3.2.2 Mitigation Considerations

Several types of mitigation measures may apply depending on activity (beach nourishment,
dredging) and project phase. Appropriate measures would depend on project- and site-specific
considerations. Primary considerations include project location, size, proximity to sensitive
resources, or schedule. General categories of mitigation measures applicable to coastal
habitats and species are summarized in Table 3.2-2. More detailed lists are In Appendix A.2.
The different types of mitigation measures that have been applied to sediment management
projects are reviewed in Section 6 of the Volume | BIA document (SAIC 2011, Section 6).

Pre-construction measures may address design, implementation considerations, or pre-project
data collection, as follows:

e Project design may address locations, project size, or methods to avoid or minimize
impacts to sensitive resources or natural habitat hydrodynamics.

e Buffer distances may be used to minimize impacts to sensitive resources.

¢ Sediment compatibility may be relevant to project design (e.g., placement location,
methods) and may be an important consideration relative to impacts and recovery.
Implementation strategies may address frequency of or distance between sediment
management activities to minimize cumulative impacts. Environmental coordination may
include preparation of plans (e.g., hazardous materials management plan), agency
coordination or natifications, or contractor environmental training.

e Monitoring may include preparation of a MMRP, surveys to finalize construction plans,
or surveys to establish baseline conditions for long-term monitoring, if required.

Construction phase measures may include location controls, schedule restrictions, construction
methods or BMPs, or monitoring, such as:

e Location controls, where construction activities or access may be restricted (e.g., no
work zones) or confined (e.g., outside the swash zone) to minimize impacts.

e Schedule or seasonal considerations (environmental windows) to avoid or minimize
impacts to endangered, threatened, commercially important, or other high-interest
species.

e Construction equipment, methods, operation controls, engineered controls, or BMPs to
minimize impacts.

e Monitoring to verify compliance with permit conditions.

Post-construction phase measures generally include impact verification monitoring or mitigation,
such as:
¢ Monitoring to comply with permit requirements to verify no significant impacts occur to
sensitive habitats.
e Remedial or compensatory mitigation if monitoring identifies a significant impact.

Some locations already have memorandums of agreement or understanding (MOAs, MOUS)
with resource and regulatory agencies that include measures to minimize impacts associated
with sediment management. A notable example is San Francisco Bay, where dredging and
disposal activities require a permit from BCDC. The BCDC coordinates the implementation of
the Long Term Management Strategy (LTMS), which is a collaborative partnership involving the
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regulatory agencies, resource agencies and stakeholders working together to maximize
beneficial reuse of dredged material (www.bcdc.ca.gov/).

Table 3.2-2. Types of mitigation measures with demonstrated and/or likely effectiveness to
protect biological resources during sediment management activities.

Resource Pre-Construction Construction Phase Post Project

Methods, BMPs
Construction
Monitoring

Environmental
Impact

Sediment
Strategy
Windows
Operational
Controls
Construction
Monitoring
Mitigation

>| Coordination
x| Location Controls
. Compensatory

x| Buffers

>

Coastal Dune and/or Strand

Sandy Beach

>|>|><| Compatibility

Sandy Subtidal

Rocky Intertidal

Rocky Subtidal

Kelp Forest and/or Bed

Surfgrass Bed

XXX [ X[ X | X
XXX [ X[ X | X

Eelgrass Meadow

>
X< |><|><|><|>|>|>[>| Verification

DX XXX XX [ X | >
XXX X[ XX
XXX X[ X[ X< | >

Embayment

Abalone

>3 >3 |>|><|>|>< > |>|>| Project Design

>

California Lobster

Dungeness Crab X

>
>

Pismo Clam X

DX XXX XXX X X X X[ X< | X<

Sea Urchins

Beach Invertebrates X

Subtidal Sand Invertebrates X

Intertidal Rock Invertebrates

XXX X

Subtidal Reef Invertebrates

XXX [ X | >

California Grunion X

XXX | >

>

Green Sturgeon X

>

Pacific Herring

XXX XXX | >

Salmonids

Demersal Fish X

Pelagic Fish

Intertidal, Subtidal Reef Fish X

CA Brown Pelican

CA Least Tern

Clapper Rail X

XXX | X
>
XXX XXX | >

Western Snowy Plover X X

XXX XXX | >

Gulls, Skimmers, Terns X

Shorebirds X X

Wading Birds, Waterfowl

Sea Otters X X X X X

Seals and Sea Lions X X X X

P B P B I Bt Bt B A B Y P A B P S P A B B P PG PG P S P P PG Pd P P P4 P4 Pod P P P P P P d Pq P4 Implementatlon

P B P B I Bt Bt B A B Y P A B P S P A B B P PG P S P S P P P Pd P P P4 P Pod P P P4 P P P d Pd P4

Cetaceans X X X

Note: The listed habitats and species were selected in coordination with resource and regulatory agencies.

Species may or may not be relevant depending on geographic location.
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3.2.3 List of Resource Protection Guidelines

Table 3.2-3 lists the guidelines included in this document according to the habitats to which they
may apply. To avoid redundancy among habitat sections, guidelines are only described once.
The document section number indicates where the guideline is described. Other habitats where
the guideline may apply are noted (letter “x”). Potential adjacent sensitive habitats that may
require consideration also are noted (letter “p”).

Table 3.2-3. List of guidelines and habitats to which they may apply.

Guideline Sediment Management Locations Potential Adjacent Habitats

Sandy Nearshore/ | Bay, Dune, Rocky | Kelp Seagrass
Beach Offshore Estuary Strand Reef Bed Bed

Physical-Chemical

Sand Compatibility 3.3.1 X X X

Water Quality - Beach 3.3.1 X X

Water Quality — Nearshore 3.3.2 X X X

Water Quality - Embayment 3.33 X X
Habitat or Vegetation

Beach Wrack 331 X

Dune or Strand Vegetation p p 34.1

Invasive Species* 3.33 X

Kelp Forest HAPC p p p 3.4.2 p

Rocky Habitat Assessment p p 3.4.2 p p

Rocky Intertidal HAPC p p 3.4.2 p

Rocky Subtidal HAPC p p p 3.4.2 p p

Seagrass - Surfgrass HAPC p p p p p 3.4.2

Seagrass - Eelgrass HAPC p X X 3.4.3
Invertebrates

Clam Beds 3.3.1

Dungeness Crab X X 3.33 X

Intertidal Invertebrate Recovery 3.3.1 X

Subtidal Invertebrate Recovery 3.3.2 X
Fish

Green Sturgeon X 3.33

Grunion Habitat Assessment 331

Grunion Spawning 3.3.1 X X

Pacific Herring 3.33 X

Salmonids 333 X
Birds

Clapper Rail p 3.33

Least Tern 3.3.1 X X X

Migratory Birds 3.3.1 X X X X

Snowy Plover 3.3.1 X X
Marine Mammals

Sea Otters 332 X X X

Seal or Sea Lions X 332 X X X

Whales, Dolphins, Porpoises 3.3.2 X X

Notes: The report section where the guideline is described is shown by number. The letter “x” denotes other habitats where the guideline may
apply. The letter “p” identifies potential adjacent habitat.

*Invasive species are listed under the habitat and vegetation heading because of the potential for these species to substantially alter or
degrade habitat.
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Section 3.3

Habitats Where Sediment Management Occurs

3.3 Resource Protection Guidelines for Habitats Where Sediment Management

Occurs

Table 3.3-1 lists impact factors and resources that may be disturbed by sediment management
activities in sandy beach, nearshore, or embayment habitats. These factors were considered as
part of the development process for the resource protection guidelines.

Table 3.3-1. Impact factors and resource disturbance issues - habitats where sediment
management occurs.

Impact Factors and

User’s Guide Section

spawning interference

reduction, migration or
spawning interference

Resource Disturbance 331 3.3.2 333
Sandy Beach Sandy Nearshore Embayment
Activity Placement Offshore Dredge, Dredge,
Placement Excavation
Impact Factors
Burial (Sand Placement) X X
Dredge-Excavate (Sand Removal) X X
Entrainment X X
Hazardous Leaks or Spills X X X
Hydrodynamics/Morphodynamics X X X
Lights X X X
Mono Buoy (offloading) X
Noise X X X
Pipelines X X X
Sand Compatibility X X
Sand Transport After Placement X X
Turbidity-Sedimentation X X X
Vehicles X
Vessels (anchors, propellers) X X
Water Quality X X X
Resource Disturbance*
Beach Wrack bury, remove
Benthic Invertebrates Bury, damage bury, damage, remove Damage, remove
Birds attract, disturb, attract, disturb, attract, disturb,
forage reduction forage interference forage interference
Fishes forage reduction, attract, disturb, forage attract, disturb, forage

reduction, migration or
spawning interference

Marine Mammals

disturb

forage reduction,
behavior or migration
interference, collision

forage reduction,
behavior or migration
interference, collision

Hard-Substrate Habitats or
Vegetation (if nearby)

damage, turbidity,
sedimentation

damage, turbidity,
sedimentation

damage, turbidity,
sedimentation

* Invertebrate populations and bird use may be enhanced at erosive beaches after beach nourishment.
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3.3.1 Sandy Beach Habitat e __—

Regulatory Considerations: The State’s sovereign lands
extend seaward of the mean high tide (MHT) line. Sandy
beach up to the mean higher high water level (MHHW) is
EFH. Some sandy shores have special regulatory status
as critical habitat for threatened western snowy plover.

Habitat Definition: The beach includes the dry backshore
and intertidal foreshore, which generally extends between

Photo credit: Karen Green

the approximate MHHW and mean lower low water (MLLW)
elevations.

Sandy beach habitat occurs along the coast and is directly influenced by waves and littoral sand
transport, including seasonal cycles of sand accretion and erosion. Sandy tidal flats or
shorelines in embayments may support some of the same or similar species as found along the
coast (e.g., birds, worms, crustaceans, clams). However, physical processes are not as
dynamic. Embayments are discussed in Section 3.3.3.

Sediment Management Issues: Coastal sandy beaches protect shorelines and support
numerous ecological functions. A variety of human activities (e.g., urbanization, dams, harbors,
breakwaters, groins, seawalls) have resulted in less sand delivery to the coastline from natural
sources (river discharges, bluff erosion) or impede the movement of sand along the coastline.
Several locations in California have been identified as Beach Erosion Concern Areas (BECAS)
(CSMW 2010).

Beach nourishment has the potential to improve shoreline protection and enhance sandy beach
habitat when placed at BECAs. Supported resources differ among beaches. Generally,
seasonally erosive locations support fewer resources than persistent sandy beaches (SAIC
2006). Beach nourishment has been shown to enhance habitat functions for biological
resources in areas with erosive beach conditions. Types of species relevant to California that
may benefit include sandy beach invertebrates, California grunion, birds, and dune vegetation.
Functions that may be supported include primary habitat for dune vegetation or invertebrates;
spawning habitat for grunion; and foraging, resting, and/or nesting habitat for birds (NRC 1995,
SAIC 2006, SAIC 2011).

Sandy beach habitat is harsh and subject to substantial disturbance by waves on a daily basis
and sand erosion-accretion cycles on a seasonal basis. Sand that is placed on the beach
adjusts over time due to these processes. Sand placement disturbance directly impacts the
invertebrate animals that live within the sand and indirectly the higher-order animals that feed on
the invertebrates. Disturbance impacts may be short-term when beach nourishment occurs at
erosive beaches. However, there is potential for long-term adverse effects if sand is placed at
beaches supporting unique features such as clam beds or diverse communities with multi-age
class populations. Sand placement also may result in long-term effects if there is a substantial
change to substrate characteristics between source and native substrates.

Proximity to sensitive or unique resources is an important consideration for beach nourishment
projects. Adjacent sensitive habitats may include coastal dune or strand landward of the beach
backshore, rocky intertidal up- or downcoast, rocky subtidal and/or kelp forests in the adjacent
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nearshore, and/or seagrass habitats.
landward.

Embayments may be located upcoast, downcoast, or

Overview of Relevant Background Considerations:

Functions and Resources of Concern

The intertidal zone of sandy beaches is habitat for a variety of invertebrates (e.g., worms, sand
crabs, isopods, amphipods, clams), which provide forage for fish when tides are high and for
birds when tides are low. California grunion use sandy beach as spawning habitat. Sandy
beaches may provide important foraging and resting habitats for a variety of shorebirds and
seabirds. Threatened snowy plover or endangered least terns may nest at beaches.
Threatened snowy plover also may forage or overwinter at beaches. Beach wrack is an
important foraging location for snowy plovers. Seals and sea lions may haul out (rest) on
beaches; breeding rookeries may occur at secluded beaches on the mainland, but most occur
on the Channel Islands. The backshore may support coastal strand vegetation or transition to
dune habitat (Section 3.4.1).

Beaches display considerable variability based on a =

combination of physical variables, including slope, width, ;m_k\g_ —

and grain size characteristics. The interactions between — R
tidal regime, wave climate, and sediment type produce a
range of beach morphodynamic types spanning a
continuum from wide and flat (dissipative) beaches to

narrow and steep (reflective) beaches (Short and Hesp 51"3/"" Nlnd:  somsnduy
1982, Defeo and McLachlan 2005).

Dissipative Beach

— -

S Intermediate Beach

Supported resources vary depending on beach type.
Generally, dissipative beaches with gentle slopes and
limited sand mobility support relatively high invertebrate Surging to plunging breakers
diversity. In contrast, reflective beaches with steep —— " Refiective Beach
slopes and coarse sand support fewer biological step

resources. A variety of beach states fall in between —_—
H er: Komar

these two_ extre_mes. A bar-trough morpho!ogy and_ rip Lraon by Green

current circulation generally characterize intermediate

beaches (Short and Hesp 1982).

Biological resources at a beach vary depending on Unstable Cobble

substrate conditions and season. The percentage of rock

Supports Little Marine Life

Ly

cover may influence species composition and relative
use patterns of invertebrates, birds, and habitat
suitability for grunion spawning (Table 3.3-2). At some
beaches, the amount of rock cover is influenced by the
natural seasonal erosion and accretion cycles of sand
movement on- and offshore. For example, invertebrate
community development may fluctuate from moderately

developed after seasonal sand accretion to limited (few
species) after seasonal sand erosion if the sand layer
thins and bedrock or cobbles become dominant (Brown
and McLachlan 2002, SAIC 2006). Substantial winter

Close up view of beach cobble
Photo credit: Karen Green

erosion can limit habitat suitability for grunion spawning until sufficient sand has seasonally
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accreted to the beach; seasonal erosion also may limit foraging and resting habitat for
shorebirds and seabirds (SAIC 2006).

Table 3.3-2. Generalized comparison of beach substrate type and seasonal habitat uses.

Substrate Type
Persistent Sand |Seasonally Mixed Sand and| Mixed Sand and Rock | Unstable Cobble
Consideration Cobble
Sand and Rock (exposed
Summer Season Sand Cobble (generally less) rock may be less) Cobble

Sand and Exposed Rock
(exposed rock may be

Winter Season Sand Cobble (generally greater) greater) Cobble
Habitat Uses
Invertebrate Relatively high |May vary with relative change May affect species Limited
Development in cobble cover composition
Grunion Habitat Generally Yes | May vary across season with | May vary depending on No
Suitability (beach width may | relative change in cobble rock cover

vary) cover
Shorehird Yes May vary with relative change May affect species Limited
Foraging/Resting in cobble cover composition

Notes: unstable cobble is subject to tumbling by waves. In contrast, relatively wide beaches with mixed rock, cobble, or boulders may support
diverse rocky intertidal habitat.

The endangered least tern and/or threatened snowy plover
may nest on the beach backshore. Least terns may forage
in the nearshore; therefore, beach water quality during

Resources of Concern

beach nourishment activities may be an issue of concern.
Snowy plovers may forage above or below the high-tide
line, particularly on invertebrates associated with beach
wrack.

Managed fisheries species such as California grunion use
sandy beaches as spawning habitat part of the year,
depending on habitat suitability. Other fisheries species
such as Pismo clam, Pacific razor clam, or common

e Endangered Least tern

e  Threatened Snowy plover
e Beach invertebrates

e Beach wrack

e Clam beds

e  Grunion

e Seals or Sea lions

e  Shorebirds and Gulls

e  Water quality

littleneck clam may form clam beds in the lower intertidal to
subtidal depths at certain beaches.

Shorebirds, gulls, and neashore fishes feed on beach invertebrates; therefore, recovery of
invertebrates after sand placement is an issue of concern. Beaches also are important resting
areas for shorebirds and gulls. Birds may flush and move away from vehicles, people, and
dogs, particularly when there is direct approach, loud noise, or fast movement (e.g., running
dogs, joggers, children at play) (Bennett and Zuelke 1999, Lafferty 2001a, Tarr et al. 2010).

Public beach use patterns are an important, but often overlooked consideration, when
evaluating the potential impacts of invertebrate recovery on secondary consumers. Bird
abundance, foraging, and resting may be negatively affected at beaches with high public use,
particularly when dogs are off-leash (Bennett and Zuelke 1999). Beach maintenance activities
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such as beach grooming may remove beach wrack, which is
an important food source for certain invertebrates that are in

turn eaten by shorebirds, including the threatened snowy P;g%“gn%ﬁ‘?@

plover. Removal could affect the behavior of this species.
Gulls are opportunistic scavengers and forage on animals cast
ashore with beach wrack, invertebrates exposed in the swash
zone, or food left by humans. Access to garbage provides an
important food subsidy for gulls and may influence their
distribution and population growth (Weiser and Powell 2010). :
Consequently, overall bird use and types of bird species at @ | ggach access, Monterey

beach may vary depending on site-specific conditions as well Photo credit: Karen Green
as seasonal variations related to bird migration.

Generally, indirect effects of invertebrate recovery rate impacts may be of greater concern at
beaches with relatively lower public use and greater shorebird occurrence than beaches with
high public use or dominance by gulls. This same consideration does not apply to invertebrate
recovery rate considerations relative to essential fish habitat for fish. Under high tide conditions,
sandy beach invertebrates provide forage for fish that live or feed at the bottom.

Sediment Management Activities and Impact Considerations

Types of sediment management activities and potential impacts to sandy beach resources
include:

e Beach nourishment

0 Beach placement — equipment, burial, sedimentation, turbidity

0 Dune placement — sedimentation

0 Nearshore placement — sedimentation, turbidity

o Profile placement — equipment, burial, sedimentation, turbidity
e Dredging or Excavation

0 Maintenance (harbors, lagoons, rivers) — not applicable

o Offshore borrow site — not applicable

Sediment management activities involving beach nourishment are designed to result in local
increases in sandy beach habitat. Consequently, documented impact concerns do not relate to
habitat loss, but rather the environmental consequences of disturbing the habitat and associated
biological resources. Documented concerns include temporary loss of invertebrates, which in
turn may affect foraging patterns of nearshore fish and birds; disturbance of birds or marine
mammals that may use beach habitats or adjacent areas for breeding, nesting, or resting; and
potential disturbance of sensitive bird or plant species (Naqvi and Pullen 1982, Hurme and
Pullen 1988, NRC 1995, Greene 2002).

Other Activities or Issues

Beach resources have the potential to be impacted by beach grooming, beach scraping, or non-
point source discharges. Bird use has the potential to be affected by public use, particularly
when accompanied by off-leash dogs.
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Recovery Considerations

Invertebrate recovery after beach nourishment begins
almost immediately with recruitment of larvae from the
plankton or migration of animals from adjacent beach or
subtidal waters. However, recovery rates after disturbance
may depend on a number of factors, including type of
beach, time of year, substrate characteristics, or frequency
of disturbance.

. . Shorebirds feeding on bean clams two years
Recovery rates generally are relatively rapid (< 1 year) for after beach nourishment at Cardiff-by-the-Sea
beach types subject to substantial natural sand movement Photo crediit: Karen Green
or changes in sand/cobble-rock cover on a seasonal basis.
In contrast, recovery may take more than 1 year for persistent sandy beaches with more diverse
invertebrate communities. Several years would be required to re-establish multi-age classes of
long-lived species, such as occurs in clam beds.

h* &

Invertebrates exhibit seasonal patterns in resource development on beaches; generally, being
most productive in spring-summer and less so in fall-winter. Invertebrates may migrate between
the beach and nearshore during seasonal sand accretion and erosion cycles. In addition,
invertebrates naturally recruit to beaches in spring-early summer. Because of this seasonality,
project timing may affect beach nourishment impact duration and recovery rates. For example,
projects conducted during fall-winter may substantially recover by the following spring-summer
(e.g., a few months); whereas, projects conducted in summer may not recover until the following
season (e.g., 1 year).

If there are multiple projects at the same location during the same year or on an annual basis,
there is the potential for recovery to be affected by the cumulative effects of frequent
disturbance. Frequent disturbance has the potential to degrade habitat functions. However,
existing conditions prior to disturbance is an important consideration relative to potential
cumulative effects (e.g., erosive or persistent sand beach conditions).

Mitigation Considerations

Primary mitigation considerations include avoidance and minimization of impacts to sensitive
habitats and resources. This may be accomplished by schedule, distance buffers, operational
controls, or monitoring.

Another important impact issue is the temporary reduction in the invertebrate forage base for
fishes and birds. Recovery rates may be promoted by use of measures that minimize changes
in substrate characteristics between source sands and receiver beach, minimize turbidity
interference with recruitment, or minimize the frequency or spatial scale of disturbance.

Monitoring Considerations

Water quality monitoring during construction generally is a permit requirement associated with a
401 water quality certification or specified waste discharge requirements. Construction
monitoring also may be required for listed sensitive species (e.g., showy plover, least tern) or
managed fishery species (e.g., grunion), if present.
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A characterization survey of the sandy beach project area is recommended during the pre-
construction environmental review phase to provide current information on the existing
conditions within the receiver site. Monitoring considerations associated with sandy beach
resources are included in the resource protection guidelines in this report section.

A sensitive aquatic resource survey also may be necessary if such resources occur in the
vicinity and have the potential to be impacted by the project. Monitoring considerations for
potential adjacent sensitive habitats are included in the guidelines presented in Section 3.4.

Cross-Reference Table to Relevant Sections of the Volume 1 BIA Document

Volume 1

Topic Section | Subsection
Resource Description and Sediment Management Issues

Sandy Beach 3 3.3.2

Sandy Beach Invertebrates 4 4.2.6

Grunion 4 4.3.1

Least Tern 4 4.4.2

Snowy Plover 4 4.4.3

Gulls and Terns 4 4.44

Shorebirds 4 4.4.5

Seals and Sea Lions (Pinnipeds) 4 45.2
Impact Issues

Equipment — Sandy beach invertebrates 5 5.3.3.2,5.3.4.1

Equipment- Birds, marine mammals 5 5.3.4.3,5.3.5.4

Burial or Sedimentation — Invertebrates, fish or birds (forage) | 5 5.4.4.1,5.4.3.2,5.4.4.3

Turbidity — Invertebrates, fishes, birds, marine mammals 5 5.5.4.3 through 5.5.4.6
Mitigation Measure Considerations

Sediment compatibility and quality 6 6.3.1.2

Avoid sensitive habitats or species 6 6.3.2.1,6.4.1.3,6.4.1.4

Minimize frequency of disturbance 6 6.3.3.1

Multiple small rather than one large receiver site 6 6.3.3.2

Avoid steep scarps or slopes 6 6.3.2.4

Buffers to minimize impacts to sensitive habitats or species 6 6.3.5, 6.3.6

Schedule (e.g., environmental windows) — fish, birds 6 6.4.2.2,6.4.2.3,6.4.2.4

Construction operational controls, methods, BMPs — Turbidity | 6 6.4.1.4,6.4.4.2

Minimize noise levels in sensitive wildlife areas 6 6.4.4.5

Minimize artificial lighting in sensitive wildlife areas 6 6.4.4.6

Prepare hazardous materials plan, minimize leaks or spills 6 6.3.7.1,6.4.4.4
Monitoring Considerations

Physical

Sediment compatibility inspections 6 6.4.5.1

Inlet monitoring and response 6 6.3.7.2

Water quality 6,7 6.4.5.2,7.4.2,7.4.3

Biological

Pre-construction habitat characterization 6 6.3.8.2

Sensitive habitat (e.g., showy plover critical habitat) 7 7.3.2.2

Grunion habitat assessment, spawning 6,7 6.4.5.4,7.4.5.1

Least tern 6,7 6.4.5.5,7.45.2

Snowy plover 6,7 6.4.5.5,7.4.5.3

Marine mammals 6,7 6.4.5.6,7.4.5.4
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Guideline Considerations:
List of Relevant Resource Protection Guidelines

The following guidelines may be relevant to Sandy Beach habitat depending on site-specific
conditions:

Resource Protection Guidelines

This Section Other Sections

Physical-Chemical
Sand Compatibility X
Beach Water Quality X

Biological
Beach Invertebrates
Beach Wrack
Clam Beds
Dungeness Crab 3.3.3
Grunion Habitat Assessment
Grunion Spawning
Least Tern
Snowy Plover
Migratory Birds
Marine Mammals 3.3.2

XXX

XXX | XX

The guidelines for sandy beach invertebrates and beach wrack are relevant to resource
protection of migratory birds (gulls and shorebirds) (see Section 3.3.3 for additional measures
that may be applicable to migratory birds). Guidelines for beach water quality and sandy beach
invertebrates are relevant to resource protection for nearshore fish.

Figure 3.3-1 provides a decision flow chart to relevant guidelines. Project duration and distance
from sensitive resources are included in some of the decision questions. The project duration
guestion specifies five days because RGP 67 specifies that implementation must be halted or
modified if turbidity exceeds compliance criteria for five consecutive days. In addition, available
laboratory studies of environmental effects associated with suspended sediments or
sedimentation generally have tested for acute effects over time periods ranging from 24-96
hours (1 to 4 days) and chronic effects over time periods ranging from 8 to 25 days.

A distance within 1 mi (1.6 km) is referenced relative to occurrence of sensitive vegetated or
hard bottom habitats or least tern nest sites. Impacts are not presumed within that distance, but
rather that distance is suggested for evaluating potential environmental constraints. This is
because turbidity and sedimentation effects in open coast energetic environments may occur
within that distance (Section 2.7).

Other Potential Relevant Guidelines

The following sensitive habitats have the potential to occur adjacent, landward, or seaward of
sandy beach habitat depending on site-specific conditions:

Embayment habitat (Section 3.3.3),

Dune or coastal strand habitat (Section 3.4.1),

Rocky intertidal or subtidal habitats (Sections 3.4.2), or
Seagrass habitats (Section 3.4.2 Surfgrass, 3.4.3 Eelgrass).
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SANDY BEACH GUIDELINES
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Figure 3.3-1. Flow chart to sandy beach habitat resource protection guidelines.
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Sand Compatibility Guideline

Definition: Compatible sands are physically and ecologically
compatible for beneficial reuse as beach nourishment material.

Functions: Sand is the foundation of sandy beach and subtidal
habitats and their associated ecological functions.

Sand dollar test on sand
Photo credit: Karen Green

Sediment Management Issues: Physical and chemical characteristics of source material
compared to receiver site conditions are used to define sand compatibility for beach
nourishment. Sediment evaluation or testing is required consistent with the Inland Testing
Manual prior to any sediment management activity involving dredging or discharge of materials
within waters of the U.S. (USEPA and USACE 1998). USEPA and USACE (2004) guidelines
for acceptability of dredge material for beneficial reuse specify that materials closely match the
sediment composition of the eroding beach and be low in fine sediments, organic material, and
pollutants. Generally, sands with less than 20% fines (silt/clay) or within 10% of the finest
beach sample, and that are free of substantial contamination, may be permitted for beach
nourishment in California (Higgins et al. 2004).

The Regional General Permit (RPG 67), used by the USACE (Los Angeles District, Regulatory
Division) for beach nourishment, specifies that material must be at least 80% sand and have no
more than 10% sand difference from the receiving beach (USACE 2006). For example, if the
receiver beach has 5% fines, fill materials cannot exceed 15% fines. The permit further
specifies that if materials deviate from this general practice, additional site-specific testing would
likely be required, to be determined on a case-by-case basis, to ensure compliance with the
404(b)(1) guidelines. Placement of non-traditional materials (e.g., upland sand sources) may be
authorized in the surf zone, subject to other applicable restrictions (location, timing).

Additional guidelines developed for the Sand Compatibility and Opportunistic Use Program
(SCOUP) Plan (Moffatt & Nichol 2006) are referenced in the RGP 67. The SCOUP Plan
distinguishes optimum from less-than-optimum sand sources based on silt/clay content of
sediments, and also defines other considerations relative to sediment compatibility related to
color, compaction, debris, location, particle shape, and particle size, as follows:

e Color - must reasonably match color of receiver site after natural color changes occur.
Material not initially matching the receiver site’s color must be placed in the surf zone;

e Compaction - must not form a hardpan crust if placed above reach of tides and waves;
e Debris content - must be free of trash and debris;

e Location - Optimum sands (< 15% fines) are appropriate for placement on the dry beach.
Less-than-optimum sands (15-45% fines) may be placed in the surf zone or nearshore,
dependant on [site specific] conditions and fines content;

e Particle shape - must not be substantially angular or jagged shaped (e.g., should not
constitute greater than 10% of beach fill volume);

e Particle size (not larger than cobbles, and cobbles should constitute a very small portion
of the fill.

Reviews indicate that material significantly coarser, finer, or with greater shell content than
native beach sediments have the potential to adversely impact to invertebrates, fish, or
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shorebirds (NRC 1995, Greene 2002, Rice and Peterson 2005). Therefore, sediment
compatibility between sand sources and receiver sites is a relevant resource protection
consideration for California. However, there is limited understanding of thresholds of deviation
that may produce adverse effects or the influence of environmental factors (e.g., physical
conditions and hydrodynamics) on impact significance. Several factors should be considered
when evaluating source sand compatibility with selected receiver sites, including existing
conditions, wave exposure and energy, and time of year. Sand placement at erosive beaches
has the potential to enhance or restore sandy beach communities. Silt/clays may quickly
disperse from sands at exposed beaches with higher wave energy. Impacts may be lessened
by scheduling placement outside higher productivity timeframes.

Pilot projects using less-than-optimum sands in California have been implemented off Santa
Cruz and Imperial Beach. Monitoring of those projects demonstrated that the high-energy
coastal processes at those locations were effective at reworking small to moderate volume
discharges of less-than-optimum sands. Sands deposited in the littoral zone and the fines
settled farther offshore, essentially mimicking the fate of storm discharges.

e The Santa Cruz Port District conducted two demonstration projects (2001 and 2005)
involving placement of approximately 3,000 to 6,600 cy of silty sand (31-40% sand, 60-
69% silt/clay) into the surf-zone or nearshore off Twin Lake Beach. Monitoring of
sediment samples demonstrated that fine sediments were transported offshore by local
waves and currents and did not cause any significant changes in mean grain-size or
silt/clay on beaches or shallow nearshore (Watt and Greene 2001, Sea Engineering
2006).

e The 2008-2009 Tijuana Estuary Fate and Transport study involved two separate
placements (10,000 cy, 35,000 cy) of sands with 40% fines in the surf zone. Preliminary
analysis of monitoring results demonstrated that fine sediments were completely
reworked in beach sediments within 4 weeks of discharge (Warrick 2010). Monitoring
results for biological resources were not available at the time of this writing.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e Beach nourishment e Alteration of invertebrate communities

e Turhidity interference with invertebrate recruitment
and recovery, least tern foraging, or wildlife behavior

e  Compaction or sedimentation of snowy plover critical
habitat or grunion spawning habitat

Resources of Concern

e Invertebrates, grunion, demersal fish, least tern,
snowy plover, shorebirds

Other Activities or Issues of Concern
e Proximity to sensitive habitats.
e Compatibility with dune, if present

Guideline Objectives:
¢ Maintain native sediment characteristics of beaches.
¢ Minimize alteration of invertebrate prey species for nearshore fishes and shorebirds.
e Promote recovery of invertebrate populations after beach nourishment disturbance.
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Resource Protection Considerations

» Evaluate or test physical/chemical source sediments according to the Inland Testing Manual to verify “clean”
and suitable for beach nourishment, or categorically excluded from testing according to 40 Code of Federal
Regulations (CFR) 230.60(a) and (d).

> Restrict cobble or coarse shell hash content of source materials to no more than 10% combined. Avoid
placement of rock larger than cobble size.

» Use rounded sand particles, minimize inclusion of angular or jagged particles to no more than 10%.

» Inspect sediment during construction to verify compliance of source materials with permit requirements and
to ensure materials are free of debris or foreign materials.

» Use Compatible Sands for Beneficial Reuse — At least 80% sand with no more than a 10% difference in sand
content between source and discharge sites.

e Placement of compatible sands may include dry beach, surf zone, nearshore, or profile locations.

e Standard monitoring requirements should apply based on project- and site-specific considerations
(e.g., water quality, applicable sensitive aquatic resources).

» If permitted for use of Non-Traditional Materials (including Less-Than-Optimum Sands; >15-45% fines),
minimize impacts to biological resources using one or more of the following measures:

e Avoid discharge in protected areas with low wave energy.

e Place material in the active portion of the beach profile (e.g., surf zone, nearshore between the breaker
zone and depth of closure), or within an actively flowing stream channel (near ocean outlet) to ensure
rapid reworking of fill material. If conducting surf zone placement, test to ensure material does not
create hard pan. Restrict from placement on dry beach.

e Schedule during fall-winter (September 16-February 29) to mimic natural processes, and to avoid peak
recruitment periods for beach invertebrates, spawning runs of grunion, or nesting season of least terns,
as applicable.

e Avoid placement not less than 1 week after substantial storm or high waves to minimize potential for
cumulative impacts from prolonged turbidity.

e Monitor water quality during construction and adjust or modify operations to ensure compliance with
RWQCB permit requirements, as appropriate.*

e Avoid placement in critical habitat of western snowy plover.

e Initial placements should be small (e.g., 10,000 cy). Use adaptive management process to determine
appropriate volume or sediment compatibility limitations based on site-specific conditions and
monitoring.

e Compare sediment grain size distribution and total organic carbon (TOC) before and after (e.g., 90
days) construction and submit to regulatory and resource agencies. Prior to implementation of future
projects using non-traditional materials, coordinate with agencies to review results and potential project
modifications (e.g., adaptive management), as appropriate.

*Refer to: Beach and Nearshore Water Quality Guidelines

Effectiveness Considerations: Routine inspections of sediment characteristics during
construction should be effective for ensuring that source materials comply with permit
requirements as well as allowing early identification and remedy of delivery of inappropriate
materials.
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Minimizing changes in sediment characteristics between source and receiver site sediments
generally is recommended for protecting sandy beach resources. This is a precautionary
recommendation based on lessons learned from projects conducted elsewhere in the U.S. or
abroad with reports of adverse effects when source and native sediments substantially differed.
Most beach nourishment projects conducted in California have used sediments with <20% fines.
A few relatively small pilot projects (3,000 to 35,000 cy) have used less-than-optimum sands
with substantially greater percentages of fines (40-60%). Available monitoring of those projects
indicate that surf zone hydrodynamics were effective at transporting fines offshore and
reworking sediments.

Seasonal Considerations: Spring-Summer is the peak productivity period for beaches and
nearshore waters. Summer also is the high use period for beach recreational use, which
increases potential safety considerations associated with sand placement. Turbidity levels
naturally range higher during the winter season due to storms and larger waves. Therefore,
scheduling projects using less-than-optimum sands in late fall-winter would more closely mimic
natural processes, minimize impacts, and lessen conflicts with public use of beaches.

Monitoring Considerations:

Sediment compatibility inspections during Nearshare
construction should include visual observations of
sediment characteristics with particular attention ¥ l l J'
given to presence of cobble/rock, coarse shell hash,

silt/clay, foreign materials, or debris.

Closure
-6 -12 -18  -24 Depth
|

Elevation above MLLW (ft)

Source: Modified from Moffatt & Nichol 2006

Sediment testing requirements for source materials Example of elevation locations for sediment
are specified in the Inland Testing Manual (USEPA sampling along a beach profile.

and USACE 1998). The SCOUP Plan recommends
that sediment samples be collected at the receiver
site at several locations (i.e., every 6 ft of elevation change) along onshore-offshore profiles,
with at least two profiles surveyed for every %2 mile of affected beach (Moffatt & Nichol 2006).
Sample results may be used to define a representative profile composite, grain size envelope,
to “bracket” the range of grain sizes that occur. Stauble (2005) recommends computing
separate intertidal and profile composites; generally, long-term beach fill performance is more
favorable when matched to the intertidal composite. If less-than-optimum sands are used, pre-
and post-construction sediment testing is recommended to verify that the silt/clay content is not
significantly increased.

Limited information is available regarding impact thresholds for biological resources if source
sediments are substantially coarser or finer than existing sediment conditions. It is possible that
such thresholds may differ depending on type of beach, supported resources, and
environmental conditions. Monitoring considerations are given in the Beach and Nearshore
Water Quality Guidelines (Sections 3.3.1, 3.3.2), Beach Invertebrate Recovery Guideline (this
Section 3.3.1), and sensitive HAPC habitats (Section 3.4).

Volume 1 References: SAIC (2011) — Section 5 (5.2.3.2, 5.5.3.5), Section 6 (6.4.5.1), and
Section 7 (7.4.1).
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Beach Water Quality Guideline

Definition: The surf zone and inner nearshore zone
adjacent to the surf break zone.

Functions: Essential to marine life, foraging habitat for
seabirds.

=

Sand bypass, cean5|e, San Diego
Photo credit: Karen Green

Sediment Management Issues: The SWRCB (implemented by regional offices RWQCB) is the
regulatory authority for Clean Water Act (CWA) Section 401 Water Quality Certifications and/or
Waste Discharge Requirements (WDRs) for dredgeffill projects, which must be obtained as part
of the permitting process to implement a beach sand placement project. Monitoring
requirements are specified in the certification and/or WDR, and may be project-specific (SAIC
2011, Appendix C).

Regulation of ocean water quality is based on several characteristics, including bacteria,
physical, chemical, and biological objectives. Monitoring requirements generally include visual
observations to verify water quality objectives for the following parameters, which may not be
detected at levels that cause a nuisance or adversely affect beneficial uses:

e Discoloration.
Floating particulates, trash, debris, solids, foam, scum.
Objectionable aquatic growths.
Odors (not detected and/or no aesthetic nuisance).
Oil, grease, waxes, petroleum substances, visible films, coatings on objects.

Bacteria monitoring may be required to verify compliance that sediment disturbing activities do
not result in adverse impacts to recreational beneficial uses of waters. Permit conditions have
varied with respect to this monitoring requirement, presumably based on considerations such as
receiver site proximity to stream discharges, source of sediment, and public use patterns, etc.
Because bacteria sampling is a recreational use consideration, it is not discussed further in this
biological resource protection guideline.

Sediments used for beach nourishment must be determined by the USACE, in coordination with
USEPA, to be free of substantial contamination based on results of a sediment suitability
evaluation or testing consistent with the Inland Testing Manual. Therefore, contaminants are
not monitored during beach nourishment projects.

Suspended sediment is a primary water quality issue of concern to marine-associated biota
during beach sand placement projects. Marine biota living within the littoral zone are adapted to
episodic increases in suspended sediments, such as occurs with rip currents, high waves, or
storms. Suspended sediments may result in adverse effects to feeding, respiration, spawning,
photosynthesis, or movement of marine species, and under very high concentrations or
prolonged exposures may be lethal. Reduced water clarity associated with suspended
sediment also may interfere with foraging of seabirds.

Turbidity monitoring generally is required during dredging or discharge as an indicator of
suspended sediment. Turbidity monitoring specifications in 401 certifications or WDRs may
vary. Compliance criteria may be tailored by the RWQCBs. The Ocean Plan defines effluent
limitations for turbidity (NTU) and specifies that natural light (light transmissivity, or total
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irradiance) not be significantly reduced outside the zone of initial dilution (i.e., statistically
significant difference in the means of two distributions of sampling results at the 95 percent
confidence level).

Under the RGP 67, compliance is based on turbidity plumes not exceeding 0.5 mi (0.8 km)
downcoast or offshore. Monitoring specifications include daily reports of plume mapping and
photographs. Exceedance of the compliance criteria after two consecutive days requires
notification of resource and regulatory agencies and modifying or halting the discharge.
Furthermore, if plumes are out of compliance on the third day, water clarity testing (light
transmission at mid-depth) is required at four locations (near discharge site, and 0.5 mi offshore,
0.5 mi downcoast, and 0.5 mi upcoast) until no project-related turbidity is detectable (i.e.,
offshore and downcoast readings return to ambient). If measured values downcoast or offshore
are out of compliance for five (5) consecutive days, the discharge must be halted or modified.

Monitoring data indicate that turbidity plumes or measurements may deviate from compliance
criteria. Although turbidity plumes may extend up to 2 mi (3.2 km) from the discharge location,
concentrations rapidly decrease with distance when sandy sediments comprise the discharge or
fill. Suspended sediment concentrations of approximately 1,000 to >4,000 mg/L may occur in
the surf zone at the discharge location during placement activities, particularly if the discharge
or fill are rapidly introduced to the swash zone (e.g., unconfined hydraulic discharge, bulldozer
pushes sands into swash) or silt/clay content exceeds 20%. Concentrations decrease with
increasing distance, both alongshore and offshore. Suspended sediment concentrations during
beach sand placement generally are within the range observed during moderate to high waves
or storms. However, very high concentrations, while within the range that may naturally occur
near the sediment bottom, may be rare for overlying waters.

Laboratory experiments suggest that many marine species tolerate relatively high suspended
sediment concentrations over relatively short periods of time (e.g., hours to a few days) (Section
2.7.6). However, tolerance or threshold levels for adverse effects decrease with prolonged
exposure. Early life stages generally have the lowest thresholds for impacts.

Most natural episodes of high suspended sediment concentrations occur during winter storms or
high waves. Marine resources exhibit seasonal differences in distribution, abundance,
reproduction, and productivity. Therefore, project timing may be an important consideration
relative to the nature of potential impacts associated with changes to water quality during
sediment management projects and resource protection considerations.

Based on these considerations, suspended sediment effects may be of greater concern during
spring-summer invertebrate recruitment, or in proximity to sensitive habitats (ASBS, HAPC,
MPA, SAS), endangered least tern breeding colonies, or other suspended-sediment sources
with potential for cumulative effects (e.g., streams, other discharges).

Turbidity plumes during beach sand placement may vary depending on equipment and methods
of placement. Suspended sediment concentrations may vary from nearly continuous with use of
a cutterhead dredge to pulsed discharges with periods of recovery between discharges (e.g.,
hopper dredge discharge, truck placement). Suspended sediment concentrations generally are
lower when materials are placed behind temporary sand dikes or higher on the beach, both of
which may promote settlement of sand on the beach during hydraulic pumping operations
(Section 2.7.5). Concentrations also may be lower when sand is placed in piles on the foreshore
and waves rework the material. Sand spreading in the swash zone results in higher
concentrations and should be minimized to the extent practical.
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Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern

Beach nourishment e Debris, leaks or spills
e  Suspended sediment, turbidity, water clarity

Other Activities or Issues of Concern Resources of Concern

Proximity to other discharges e ASBS, HAPC, MPA, SAS
e Forage base, Clam beds, grunion, least terns

Guideline Objectives:

Avoid degradation of sensitive marine habitats during sediment management activities.
Minimize adverse effects of suspended sediment and turbidity.

YV V. V V

A\

Resource Protection Considerations

Evaluate or test sediments according to the Inland Testing Manual to ensure that source sands for placement
are free of substantial contamination or organic content.*

Conduct inspections of sediment during sand placement to verify compliance with permit requirements and
that materials are free of unintended debris or materials.*

Prepare a Spill Prevention Control and Countermeasures Plan (SPCC) prior to initiating placement operations that
specifies fueling, equipment maintenance procedures to prevent spills and leaks, and best management
practices (BMPs) to contain and clean-up hazardous materials in the event of a spill.

Clean or repair equipment (other than emergency repairs) at least 500 ft (152 m) from the high tide line.
Locate staging areas outside the reach of tides or waves.
Avoid driving vehicles or spreading sand in the swash zone to extent practical.

Schedule project outside the spring-summer peak invertebrate recruitment period, if feasible, which also
coincides with the grunion season, if suitable grunion habitat is present.**

Monitor water quality during placement to verify compliance with RWQCB 401 water quality certification and/or
WDR requirements.

e Document visual observations relevant to water quality objectives (e.g., discoloration, floating
particulates, debris/trash, solid waste, odors, petroleum substances or films, tide stage, current direction
and speed, weather).Conduct turbidity plume mapping during discharge operations (daily first week,
once/week thereafter). A qualified observer will map plume from one or more high vantage points (e.g.,
lifeguard tower, bluff). Document the following:

o Date, time, wave height, swell direction, tide stage, weather.

Plume dimensions - length up- and downcurrent, and whether plume extends beyond waves.
Rip currents that may contribute to turbidity outside the breaker zone.

Representative photographs — document plume appearance near and away from the discharge.
Verify plume dimensions do not exceed 0.5 mi (0.8 km) downcurrent, upcurrent, or offshore.
Note plume incursions into sensitive habitat areas (ASBS, HAPC, MPA, SAS), if nearby.

Note if plume is outside wave zone within 1 mi (1.6 km) of least tern breeding colonies.

© © O O O O

Continued Next Page
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Resource Protection Considerations (Continued)

» Note any corrective actions and the effectiveness of measures used to meet compliance requirements. Take
all reasonable steps to correct operations resulting in non-compliance, including implementation of one or
more of the following BMPs or operational control measures, as applicable or necessary, according to
following placement methods:

Hydraulic Discharge

e Pump behind temporary sand dikes to promote settlement of sands and slow the introduction of
suspended sediments to receiving waters. May need to pump sand to beach to construct dikes.

e Pump high on the beach to promote settlement of sands and slow the introduction of suspended
sediments to receiving waters if temporary dikes have not yet been constructed or are not practical.

e Adjust operational controls (e.g., slow placement rate, cycle time), as necessary.

Sand Placement by Trucks or Other Earth Moving Equipment

e Place sands on foreshore in discrete piles. Piles should be open to wave action on all sides and not
form long continuous, wide, or tall walls of sand. If material is not dispersed within one tide cycle, pile
dimensions should be adjusted to ensure reworking on next high tide. Do not spread sand in swash.

e Adjust operational controls (e.g., sand pile dimensions, rate of pile placement), as necessary.

» Notify the RWQCB and USACE by e-mail, if turbidity plumes are out-of-compliance for two consecutive
days, and comply with any measures identified by the permitting agencies, in consultation with other
responsible agencies, as appropriate, to mitigate project-related turbidity, including modifying or halting
discharge.

> If out of compliance turbidity persists the third day, conduct additional monitoring as may be necessary to
determine the nature and impact of non-compliance:

e If Project duration < 1 week and plume does not extend into sensitive habitat — continue to map
turbidity plume and modify discharge to achieve compliance.

o [f Project duration is > 1 week, plume extends into sensitive habitat (ASBS, HAPC, MPA, or SAS), or
within 1 mi (1.6 km) of least tern breeding— conduct additional monitoring.

> Sampling, analysis, quality assurance, reporting, and photo-documentation should be in accordance with
the Surface Water Ambient Program (SWAMP) requirements, as applicable.

Effectiveness Considerations: Preparation of appropriate plans for addressing hazards,
inspections, and equipment operation restrictions, are effective for avoiding and minimizing
contaminant concerns and issues.

Reducing turbidity during beach nourishment projects may be accomplished at the design
phase by limiting the percentage of fines in the beach fill material (see Sand Compatibility
Guideline). Data evaluation suggests that turbidity may be minimized during construction by
use of structural measures (temporary dikes), placement methods (e.g., piles, upper beach
discharge), or operational controls (adjust sediment-water slurry, cycle times) (Section 2.7.5).
However, comparative data are limited on the relative effectiveness of these different types of
measures. Therefore, it is recommended that monitoring reports include description of methods

Science Applications International Corporation 3-24



Volume 2: User’s Guide and Resource Protection Guidelines Beach Water Quality Guideline
Sandy Beach Habitat

and corrective actions to control turbidity so that
information may be collected to help address
that data gap.

Seasonal Considerations: Turbidity naturally
ranges higher during winter storms or high wave
conditions. Therefore, the difference between
project-related turbidity and ambient conditions
may be less during winter than in summer.
Generally, elevated suspended sediment is of
greater concern during spring-summer when
biological productivity is higher, invertebrate
larvae recruit from plankton to beaches, grunion
may spawn on beaches, and breeding
populations of sensitive birds species may be in
the vicinity (e.g., California least tern, snowy
plover).

Unconfined hydraulic discharge

Monitoring Considerations: Monitoring
generally is required to comply with RWQCB
401 water quality certifications and/or WDRs.
Monitoring may include visual inspections or
observations, water quality measurements, : -
and/or water samples. The Munsell color system Hydraulic discharge behi”ghdike "
is recommended to help standardize color 000 cred SANDAS
descriptions and distinction between sediment-derived color shifts from those of plankton
blooms (http://oceandatacenter.ucsc.edu/PhytoBlog/color%20system.html).

Turbidity plumes dimensions are useful for determining the extent of project influence on water
guality. Visual estimates of upcoast and downcoast plume lengths may be effective for field
decisions of whether additional control measures (e.g., lengthening of temporary dikes,
decreasing sand pile dimension, adjustments to slurry, increased cycle times) may be needed to
comply with permit limits. Visual plume mapping can be affected by weather, sun angle, or may
be difficult in areas of high ambient turbidity, all of which may reduce monitoring effectiveness.
Use of polarized sunglasses is recommended to cut down on glare from the water. While it is
easier to see turbidity plumes and rip currents from a high vantage point, care should be
exercised if viewing from a bluff top; sandstone bluffs are erodible and may be unstable.

Additional monitoring may assist biological resource protection if placement operations have the
potential to result in prolonged turbidity, relatively large plumes, or operations are scheduled
during the relatively more sensitive spring-summer productivity period. This may be particularly
relevant if plumes have the potential to affect sensitive habitats (e.g., ASBS, HAPC, MPA, SAS)
or resources (e.g., endangered least tern foraging areas).

A nephelometer instrument (NTU values) may be used to provide field measurements of
turbidity. NTU measurements are helpful for assessing the effectiveness of measures used to
adjust BMPs or operational controls to minimize turbidity plumes. Measurements recorded
along a distance gradient from the receiver site generally are more informative for assessing the
effectiveness of field adjustments to meet compliance criteria than measurements limited to
inside and outside the plume. Use of standard distances to collect data would improve
consistency among projects and the ability to evaluate the effectiveness of control measures.
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Light transmission and/or TSS measurements provide values with greater biological relevance
than turbidity values. However, they are more time consuming or expensive to measure (e.g.,
require boat, instrument, or laboratory analysis). Additional monitoring may be relevant if
prolonged turbidity would affect sensitive habitats or foraging areas of sensitive species.

Volume 1 References: SAIC 2011 — Section 5 (5.5.2), Section 6 (6.4.1.4, 6.4.3.3, 6.4.4.2,
6.4.4.4, 6.4.5.2), and Section 7 (7.4.2, 7.4.3).
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Beach Invertebrate Recovery Guideline

Definition: Animals without backbones that live within or on sandy
beaches between low and high tides. Terrestrial insects also may |
be associated with beach wrack. Common invertebrates include
clams, sand crabs, other crustaceans, and worms.

Photo credit: Karen Green

Functions: Prey for birds and fish, and recycle nutrients.

Sediment Management Issues: Sandy beach invertebrates are essential prey items for
shorebirds and fish, which feed at different times depending on tide stage. Sandy beach
invertebrate communities differ in development depending on beach type and substrate. Beach
nourishment activities bury or crush invertebrates within the fill site, but may result in habitat
enhancement at or adjacent to the fill site associated with the influx of sand. Generally,
invertebrate recovery is relatively rapid to beaches, but may take longer depending on project
schedule, frequency of disturbance, or compatibility of source materials. Recovery also may be
delayed if disturbance impacts clam beds or highly diverse communities supporting multi-age
class populations.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e  Beach nourishment e  Equipment, burial, turbidity

Other Activities or Issues of Concern Species of Concern
* Beach grooming e Clams, crustaceans (e.g., amphipods, isopods, sand
e  Beach scraping crabs), worms

Guideline Objectives:
e Promote recovery of invertebrates.
e Minimize degradation of prey species for nearshore fishes and shorebirds.

Resource Protection Considerations

» Avoid sand placement at productive, gently sloping (dissipative) beaches.

> Avoid repetitive sand placement at the same location during the same year.

» Conduct sediment inspections during sand placement to ensure compatibility with permit requirements.
» Minimize impacts with implementation of one or more of the following measures:

e Minimize shell, rock, very coarse sands, or silt/clay content of source materials used for beach
nourishment.

e Schedule sand placement outside the peak (spring-summer) invertebrate recruitment period, if possible.
e Use temporary dikes, swales, or operational BMPs to minimize turbidity during sand placement.

e Incorporate refuge areas with use of multiple small sites instead of one large site (e.g., leave gaps
between receiver site locations).
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Effectiveness Considerations: Minimizing differences between source sediments and existing
sands should lessen the potential to alter invertebrate communities. However, several factors
should be considered when evaluating source sand compatibility with selected receiver sites.
Sand placement at erosive beaches has the potential to enhance or restore sandy beach
communities. Generally, the proportion of very coarse or very fine sediment in sand source
materials should be minimized. Shell hash or very coarse sediment may interfere with shorebird
foraging or reduce the moisture holding properties of sediment, which may be detrimental to
grunion egg incubation. High silt/clay content may result in excessive turbidity or reduce oxygen
content of sediment, which may be detrimental to invertebrates or grunion egg incubation.
Recovery may be promoted by minimizing frequency of disturbance or conducting activities
outside the spring-summer peak recruitment period. (However, it should be noted that use of
less-than-optimum source sands [e.g., coarser, finer] may be beneficial in certain situations.)

Seasonal Considerations: Recovery may be promoted by lessening interference with natural
seasonal recruitment, which primarily occurs in spring and summer.

Monitoring Considerations: Sampling design considerations (number of stations, replicates)
for sandy beach monitoring should be determined based on site conditions and study
objectives. Habitat characterizations require less effort than documentation of recovery.

Habitat characterizations may include description of physical
conditions such as substrate (e.g., sand, cobble ratios), slope,
sand depth if over a rock bench or cobble, and grain size
characteristics. Biological resource descriptions may include
collection of sediment samples for analysis of invertebrates and
visual observations of wildlife (e.g., shorebirds, gulls, seals or sea >
lions). Notes should be made of adjacent habitats, particularly Sand crab S -
sensitive coastal strand, rocky intertidal, or subtidal habitats, Photo credit: Peter Bryant

including occurrence of surfgrass.

Sandy beach invertebrates exhibit tidal zonation and sampling designs should include collection
of samples across the beach from low to high tide. This may be accomplished by sampling at
uniform intervals across the beach or within upper, middle, and lower intertidal zones (Parr et al.
1978, Straughan 1982, Dugan et al. 2000, 2003; SAIC 2006). Because conditions may vary
along the length of a beach, measurements and samples should be collected at more than one
location. Establishing transects (oriented in on- to offshore direction) at different locations along
the beach enables easy co-location of physical and biological sample collection.

Beach Invertebrates have been sampled using hand-held cores, box samples, or standard
shovel samples (Parr et al. 1978, Straughan 1982, McLachlan et al. 1984, Nelson 1993, Dugan
et al. 2000, Schoeman et al. 2000, Dugan et al. 2003, SAIC 2006). If cores are used,
Straughan (1982) recommended that they should have a minimum diameter of 3 in (7.6 cm) and
depth of 8 in (20 cm). Collected samples are sieved in the wave wash to separate animals from
sediment; use of a 1 mm sieve provides the greatest consistency with historical data from
California (Straughan 1982, Dugan et al. 2000, Dugan et al. 2003, SAIC 2006). Certain upper
intertidal invertebrates (e.g., beach hoppers) or terrestrial insects (e.g., kelp flies) may require
specialized techniques to capture, but the occurrence may be noted. Effective detection of clam
beds requires additional sampling techniques (see Clam Bed Guideline).

Volume 1 References: SAIC 2011 — Section 4 (4.2.6), Section 5 (5.2, 5.3.3.2, 5.3.4.1, 5.4.3.2,
5.4.4.1,5.5.4.3), Section 6 (6.3.1, 6.3.3), and Section 7 (7.5.1).
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Beach Wrack Guideline

Definition: Beach wrack includes dislodged marine vegetation
(e.g., algae, kelp, seagrasses) or debris that is cast ashore.

Ecological Functions:
Nutrient recycling, dune formation, and wildlife forage.

Photo credit: Karen Gren

Sediment Management Issues: Beach wrack is an ecologically important resource. Beach
wrack supports humerous small invertebrates like beach hoppers, beetles, isopods, kelp flies,
and other insects (Beeler 2009). Once stranded, seaweed is soon visited
by kelp flies. Kelp flies may be a nuisance when there are substantial
piles of kelp, but they are not interested in “bugging” beach goers. They
do not feed on picnic food or lay eggs on trash. Kelp flies are specialized
to live on kelp. When disturbed, the flies take to the air, but stay low to the
sand and quickly resettle onto the seaweed. The flies feed on kelp wrack,
deposit eggs on the wrack, and the larvae feed on the rotting seaweed.
The fly larvae, together with the beach hoppers, are responsible for the
breakdown of the kelp wrack. Many of the wrack-associated invertebrates
live nowhere else. A variety of gulls and shorebirds feed on the animals
associated with beach wrack.

Kelp fly and beach hopper
Beach wrack may occur year round, but generally is more common during Photo credt: Peter Bryant
winter when larger waves or storms may dislodge plants. The

invertebrates associated with beach wrack may be an important part of the diet of threatened
snowy plovers, particularly those that overwinter at beaches. Beach wrack as well as drift wood
catch and hold beach sand, which may lead to formation of hummocks that contribute to

development of dunes, if present.

California State Parks ban the collection of kelp or driftwood to protect snowy plovers and their
habitat (State Parks 2002). However, beach wrack may be perceived as a nuisance or safety
issue at beaches with high public use. Beach grooming that removes wrack reduces the
diversity and abundance of the invertebrate forage base, which in turn may reduce the variety
and abundance of birds found at a beach (Dugan et al. 2003). Cities may restrict or limit wrack
removal (e.g., CCC 2006 a, b), but policies are not standard (NOAA 2008).

Beach nourishment has the potential to result in a temporary reduction in beach wrack,
particularly if hydraulic discharge and sand spreading are conducted. Nourishment involving
placement of sand piles in the surf zone does not involve sand spreading. Generally, beach
nourishment would not have a long-term effect on beach wrack occurrence at a beach.
However, there would be the potential for beach nourishment to indirectly influence beach wrack
if grooming practices were initiated as a result of the additional sand.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern

e  Beach nourishment e  Equipment, vehicles
Other Activities or Issues of Concern Resources of Concern

e Beach grooming e Western Snowy Plover
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Guideline Objectives:
e Minimize impact of removal of beach wrack to beach ecology.
e Promote recovery of invertebrate forage base after beach nourishment.
e Protect forage for shorebirds, including threatened snowy plover.
¢ Minimize impact to nutrient recycling of beach habitat.

Resource Protection Considerations
» Do not bury or remove beach wrack unless part of an authorized activity (beach nourishment, maintenance).

» If authorized, implement one or more of the following measures, as appropriate:

e Coordinate with USFWS if snowy plovers or their critical habitat are present and burial or removal of
beach wrack is anticipated.

e  Minimize burial of beach wrack during beach nourishment.

0 If conducting hydraulic discharge and beach wrack is present, remove a portion to the back beach
or adjacent beach where it may be left undisturbed.

0 If placing sand by truck, avoid burial of beach wrack to maximum extent practical.

e  Minimize removal of wrack during beach maintenance unless public health or safety hazard.*
0 Avoid removal of localized or isolated piles of wrack that do not pose a hazard.

0 Leave wrack line ungroomed during grunion season. Mark the wrack line after the semilunar highest
high tide line and avoid use of any mechanized maintenance equipment seaward of that line for the
following two week period. Re-establish the line with each semi-lunar high tide for the duration of
the grunion season (March 1-August 31).

o0 |If removal of large piles of wrack are necessary, remove to dry back beach above high tide zone
and cover with sand to enhance shoreline protection and retain nutrients. Work landward of the
wrack line when feasible and minimize operation of vehicles seaward of the wrack line.

*Beach maintenance activities are independent of beach nourishment, but were included in the guideline based on
requests by stakeholder participants in the guideline development workshops

Effectiveness Considerations: Retaining beach wrack helps
protect beach ecology. Kelp wrack naturally dries and
decomposes; therefore, management  generally is
unnecessary unless a substantial volume is present. Removal
of excessive wrack to a dry beach area where it cannot be
reached by tides or other water and covering the piles with
sand should be effective for reducing the volume of organic
matter (D. Simmons, 2011 personal communication). | -
Coordination of management protocols with resource agencies | *

. L n . ot - Environmental beach groéming at
should be effective for minimizing unintended wildlife impacts. Mission Beach. California

. . (Groomed area on backshore and un-
Seasonal Considerations: Beach wrack may be greater after | groomed foreshore with kelp)

winter storms or high wave conditions. Photo credit: Karen Martin

Monitoring Considerations: Implementation does not require monitoring. Periodic inspections
would be sufficient to verify compliance with guideline.

Volume 1 References: SAIC 2011 — Section 3 (3.3.2) and Section 6 (6.4.4.6).
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Clam Bed Guideline

Definition: An underwater or intertidal area in which clams
are established in large numbers. A clam bed is further
distinguished as a persistent feature characterized by the
presence of multi-age classes of clams.

Status: State managed fishery species.

Gull with Pismo Clam
Photo credit: Karen Straus

Functions: Prey for birds, fish, and other wildlife.

Sediment Management Issues: Juvenile clams are not uncommon at beaches due to
recruitment from the plankton. However, clam beds, which may occur in the lower intertidal to
subtidal depths, only occur at certain beaches where environmental conditions support their
development. Generally, Pismo clam (Tivela stultorum) beds in central and southern California
or Pacific razor clam (Siliqua patula) beds in northern California are associated with gentle
sloped beaches with persistent sand across seasons. The common littleneck clam (Protothaca
staminea) concentrates in localized areas on the open coast with coarse sands mixed with
cobble, fine gravel, or shell. Clam beds are subject to recreational fishing pressure and clam
species are managed with daily bag limits and in some areas additional restrictions (CDFG
2009). Sea otters also favor clams and have resulted in substantial predation pressure on clam
beds in certain areas of the coasts.

Clam beds may be relatively persistent features. Pismo clams may live more than 50 years
(Leet et al. 1992). Pacific razor clams may live 5 to 10 years. Because of the multi-age
structure of clam beds, recovery after major disturbance could take several years.

Beach nourishment has the potential to directly impact clam beds, if present, by burial (beach,
nearshore, profile placement) or damage from earth moving equipment or vehicles. Indirect
impacts may result from turbidity or sedimentation. Clam beds generally only establish on
persistent sand beaches that maintain a sandy low-tide terrace through the storm season.
Clams feed on small planktonic organisms and detritus through their siphons. Turbidity may
interfere with feeding or result in death if exposed to prolonged durations of elevated suspended
sediment. In an experiment, surf clam (Spisula solidissima) was able acclimate to suspended
sediment concentrations up to 500 mg/L with some interference of feeding, but was unable to
acclimate to concentrations exceeding 1,000 mg/L (Robinson et al. 1984). Razor clams have
been reported to die from suffocation after exposure to high concentrations of silt (Lassuy and
Simons 1989). A large littleneck clam bed at a cobble beach at San Onofre in southern
California required 5 years to recover after heavy creek runoff resulted in sanding-in of the
cobble habitat (CDFG 2001). Generally, clams are competent burrowers that change position in
the sand in response to changes in sand levels or disturbance. Therefore, the primary impacts
of concern to clam beds from beach nourishment activities include burial or substantial turbidity.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e Beach nourishment e Burial
o Sedimentation, Turbidity
Other Activities or Issues of Concern Resources of Concern
e Pismo clam, Pacific razor clam, common littleneck clam
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Guideline Objectives:
e Avoid direct impacts to clam beds.
e Minimize turbidity in clam beds.

e Minimize degradation of prey species for nearshore fishes
and shorebirds.

iy il
Pismo clam
Photo credit: Shane Anderson

Resource Protection Considerations

» Avoid direct burial of adult clams of legal harvest size.

A\

Contact CDFG to obtain current information on local populations and surveys in the project area.

» Conduct a pre-construction assessment of the proposed fill site to verify presence or absence of clam
beds.

» Minimize impacts with implementation of one or more of the following measures if a clam bed is present
or suspected in low intertidal or shallow subtidal:

e Avoid surf- or swash zone discharge.

e Narrow the beach fill to avoid placement in the 0 MLLW to minus tide zone.
e Place sand on upper beach to slow the rate of sand movement seaward.

e Slow the rate at which beach width is built towards the lower intertidal.

e Use temporary dikes or operational controls to minimize turbidity.

Effectiveness Considerations: Clam beds may occur in lower intertidal to subtidal depths.
Avoiding discharge of sand in the lower intertidal, swash zone, or surf zone minimizes the
potential to directly impact adult clams, if present. Avoidance of impacts to legal-sized adults
would protect reproduction and lessen the potential for local population impacts. During the
1995 Surfside-Sunset Beach Nourishment Project, the USACE (1995) specified that beach
material would be placed on the upper portion of beach and allowed to slowly migrate seaward
to minimize impacts to Pismo clams. Pismo clams, Pacific razor clams, and common littleneck
clams are capable burrowers. Therefore, slowing the seaward movement of sand may be
effective by allowing time for adult clams to adjust position to changing sand levels.

Seasonal Considerations: Clam beds are perennial. Generally, peak spawning occurs in late
spring through summer, although the timing may vary depending on a variety of factors.

Monitoring Considerations: The DFG uses transects to conduct beach surveys for Pismo
clams, which involve digging trenches with clam forks (or potato forks) from the low intertidal to
the mid-tide zone at several locations per beach site. Transects also may be used for
underwater surveys by qualified biologists, who look for visible signs of clam occurrence (e.g.,
siphons, shells), with species verified by collection.

Volume 1 References: SAIC 2011 — Section 4 (4.2.4), Section 5 (5.5.4.3), and Section 6
(6.3.8.2,6.4.1.4).
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Grunion Habitat Assessment Guideline

Definition: Grunion spawning habitat occurs on sandy beaches, but
spawning also may occur on tidal sand flats in certain bays (e.g.,
Mission Bay, Newport Bay, San Diego Bay, San Francisco Bay).

KNG ) 4 ot o
S e

Grunion eggs
Photo credit: Holly Williams

Sediment Management Issues: Grunion spawn in sand on beaches or tidal flats at night
during semi-lunar spring high tides between March and August, although some spawning may
occur in February or September. Beach construction has the potential to interfere with
spawning or damage eggs. Although grunion is not a protected species, its spawning habitat is
limited to sandy beaches and resource agencies generally require avoidance or minimization of
potential impacts to spawning or spawning habitat during their predicted spawning season.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e  Beach nourishment e Burial or destruction of spawned eggs
e  Sediment compatibility for egg incubation

e Turbidity interference with spawning

Other Activities or Issues of Concern Resources of Concern

e  Egg damage (beach grooming, vehicles) e California grunion

Guideline Objectives:
o Identify potential grunion habitat.
e Minimize impacts to grunion spawning.

Resource Protection Considerations

» Assume sandy beach is suitable for spawning unless assessed by a qualified biologist.

» Coordinate with CDFG and NMFS prior to and after habitat assessments if construction is scheduled during
the predicted spawning season.*

» A qualified biologist will conduct the initial habitat assessment no more than 2 weeks prior to a predicted
grunion run within 30 days of construction. The assessment will be based on multiple factors, including:

e Beach slope. Steep slopes may impede spawning or contribute to grunion stranding if following waves
would be insufficient to carry them back to sea after spawning.

e Beach width. Grunion will not spawn where beaches are too narrow and waves completely cover the
foreshore during average high tides.

e |mpediments (e.g., sea cliff, riprap, seawall). Grunion will not spawn where they cannot emerge from
tides, but may spawn seaward of impediments as the tide drops if beach width is suitable.

e Percent hard substrate cover. Grunion will not spawn where there is complete cover by rock. However,
grunion may spawn in sand at beaches with mixed sand and cobble.

e Sand characteristics. Shallow sand depths (< 5 in, 13 cm) over hard substrate may be insufficient for
females to deposit eggs. Grunion will not spawn in coarse pebbles or cobble.

e Scarps. Steep scarps may form during winter and impede spawning during the grunion season.
However, grunion may spawn adjacent to a scarp or sand berm if able to emerge during falling tides.
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following two week period if spawning is observed.

during construction.*

agencies for concurrence prior to construction.

Resource Protection Considerations (Continued)

> Habitat assessments may be scheduled on the same day in advance of monitoring a predicted grunion run
provided that no construction is scheduled seaward of the highest semi-lunar spring tide line for the

» Habitat assessments are to be repeated prior to each predicted grunion run during construction if the initial
assessment is negative. Repeat assessments are unnecessary once habitat is assessed as being
suitable for spawning. However, suitable habitats will be monitored for spawning runs every two weeks

> Submit habitat assessment results and proposed grunion protective measures to resource and regulatory

*Refer to: Grunion Spawning Guideline.

Effectiveness Considerations: The assumption that habitat is
suitable unless assessed otherwise is protective. Assessment
of habitat suitability by a qualified biologist should be effective
when based on multiple criteria. Repeat assessments should
be effective for ensuring that findings are up-to-date as beach
conditions change over the season.

Seasonal Considerations: Spawning runs are predicted by
the CDFG between March 1-August 31. The spawning season
varies and start-end times of the season should be verified with
appropriate resource and regulatory agencies.

Monitoring Considerations: Grunion runs may occur at
approximately two-week intervals during the spawning season.
During this period, habitat suitability may naturally improve as
sand accretes to beaches between spring and summer.
Grunion habitat suitability surveys should be conducted by a
qualified biologist.

Sand depth measurements and substrate characteristics may
be visually assessed in the upper intertidal zone between the
spring and neap high tide levels, which will vary over time
depending on beach slope and width. Assessments should be
conducted shoreward of the highest neap tide or daytime lower
high spring tide. Assessments should be referenced according
tide type (spring, neap), stage (higher high, high), and time of
day.

Volume 1 References: SAIC 2011 — Section 4 (4.3.1), and
Section 6 (6.4.2.3, 6.6.2.2)

Other References:
Beach Ecology Coalition 2011.
Predicted runs available at www.dfg.ca.gov/mrd/gruschd.html.

Rip rap may limit suitability

Dense cobble limits suitability

Wide sandy beach suitable
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Grunion Spawning Guideline
Leuresthes tenuis

Status: State managed fishery species.

Functions: Prey for birds, fish (including federally managed o _
species), and other wildlife. Photo credit: Karen Straus

Sediment Management Issues: California Grunion spawn in sand on beaches or tidal flats at
night during semi-lunar spring high tides generally between March and August, although some
spawning may occur in February or September. There is potential to interfere with spawning or
damage incubating eggs if mechanized equipment is used on the beach during the spawning
season.

There also is the potential to interfere with spawning during discharge operations. Grunion may
concentrate in the nearshore during the day prior to night-time spawning runs (K. Martin, 2011
personal communication). Grunion forage on small, particulate matter. Studies have shown
attraction or avoidance of turbidity plumes by planktivorous fish (such as grunion) that feed on
small planktonic organisms or particulates depending on turbidity concentration and duration
(Wilber and Clarke 2001, DeRobertis et al. 2003).

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e  Beach nourishment e Burial or destruction of spawned eggs
e  Sediment compatibility
Other Activities or Issues of Concern e Turbidity, sedimentation
e Beach grooming Resources of Concern
e Beach driving e California grunion

Guideline Objectives:
e Avoid or minimize impacts to grunion spawning.
e Protect buried eggs until hatching.

Resource Protection Considerations

» Schedule construction outside the spawning season if suitable habitat is present.

» Avoid driving or operation of mechanized equipment seaward of the semi-lunar spring tides during the
grunion season if suitable spawning habitat is present. (Note that the semi-lunar spring tide area will be the
egg incubation areas with dry sand in between spawning runs). *

» If construction cannot be scheduled outside the spawning season, coordinate with CDFG and NMFS at least
30 days prior to the proposed discharge. The project proponent will need to provide a detailed justification
why construction must occur during the grunion season. The justification should outline the planning steps
that were taken to avoid and/or minimize construction during the grunion spawning season and specify the
economic, environmental, and/or logistical constraints that preclude operating outside the spawning season.
If permitted, implement one or more of the following protective measures, as appropriate to project, site
conditions, and direction of the resource agencies:

e Use source sands for beach nourishment with low percentages of fines (silt-clay) or very coarse sands if
suitable spawning habitat is present.*
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Resource Protection Considerations (Continued)

e Direct construction lights away from the surf zone.

o [f sufficient space is available on the supratidal beach terrace, restrict construction shoreward of the
highest semi-lunar spring tide line.

e Use adiked, single-point discharge if suitable spawning habitat is present.*

0 Construct temporary sand dikes (one perpendicular and one parallel to the ocean) shoreward of the
highest semi-lunar spring tide along the length of construction.

o |If the fill site is long, dikes may be built in sections with movement of construction along a beach,
provided that the new section is in place prior to discharge.

0 Temporary dikes are to be maintained until construction is over and monitoring has confirmed no
spawning or the grunion season has ended, at which time the dike may be knocked down and
contoured into the finished beach slope.

0 Any maintenance of a temporary dike shall be from the shoreward side.

e A qualified biologist will monitor all predicted grunion runs within two weeks prior to and throughout the
construction period if suitable spawning habitat is present.*

0 Monitor the entire length of the beach fill or the anticipated length of construction over the following
two-week period as well as an adjacent buffer distance (e.g., 100 ft, 30 m). The buffer distance may
be project-specific.

O If a grunion run is observed, categorize it according to the Walker scale, flag and GPS spawning
locations.

0 Ifadike is present, inspect to verify that spawning occurs seaward of the dike.

0 |If the dike is breached and fish spawn behind the dike, redirect construction shoreward, and count
and return stranded fish to the sea. Any dike repair will be shoreward of the highest tide line and at
least 15 ft from spawning locations.

O If spawning is observed and no dike is present, implement one or more of the following measures
with concurrence of CDFG and NMFS:
— If Walker scale is 0 or 1, no additional measures are necessary.

— If Walker scale is 2 and spawning is localized, establish a dike or buffer area to ensure
construction activities or sand transport do not bury or disturb eggs.

— If Walker scale is > 2 with multiple spawning areas, restrict construction shoreward of the
highest semi-lunar spring tide line until eggs hatch (about 2 weeks) or halt construction if
impact avoidance is not feasible. If during subsequent grunion spawning events a Walker
scale > 2 occurs, the same restrictions described in this section would apply.

Refer 1o: Grunion Spawning Habitat ASSESSment GUideline

Effectiveness Considerations: Use of a diked, single-point discharge minimizes the area of
potential impact and decreases turbidity. Construction shoreward of the highest semi-lunar
spring tide protects incubating eggs, if present. Limited information is available regarding sand
compatibility thresholds for egg incubation. Concerns are that coarse sand may retain
insufficient moisture to protect eggs or silt-clays may fill air spaces between sand grains and
smother eggs. Use of the Walker scale may increase consistency of monitoring programs.
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Seasonal Considerations: Spawning runs are predicted by the CDFG between March 1-
August 31. The spawning season varies and start-end times of the season should be verified
with appropriate resource and regulatory agencies.

Monitoring Considerations: Monitoring only is necessary if construction is scheduled during
the grunion season and suitable spawning habitat is present. Monitoring should be conducted
by qualified biologists for a total of four nights starting with the new or full moon of the predicted
grunion run. Monitor for 2 hours each night starting at the onset of the high tide for a total of 8
hours over a four-night predicted run. During monitoring of a grunion run, monitor the wave
wash area of the entire project area or the entire length of anticipated construction over the
following two week period, including an adjacent buffer area (e.g., 100 ft). Use of flashlights
should be limited. Assess grunion runs according to the Walker scale (Martin et al. 2001). If a
run is= 2 on the Walker scale, additional coordination and protective measures would be
necessary.

Volume 1 References: SAIC 2011 — Section 4 (4.3.1), Section 5 (5.3.4.2), Section 6 (6.4.2.3,
6.6.2.2), and Section 7 (7.3.2.5).

Other References
Beach Ecology Coalition 2011.
Predicted runs available at www.dfg.ca.gov/mrd/gruschd.html.
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California Least Tern Guideline
Sterna antillarum browni

Status: Federal, State Endangered

i

Critical Habitat: No - PHoto Credit: Kathy Keane

Sediment Management Issues: The least tern is a seasonal migrant that nests on sandy
substrates in coastal areas. Least terns normally are found along the coast from the greater
San Francisco Bay area south to San Diego County. They are rare records as far north as Del
Norte County; however, the northernmost nesting sites are in San Francisco Bay (Keane 2001).
Least terns breed on sparsely vegetated sandy beaches, salt-flats, or anthropogenically created
lands (e.g., estuarine artificial islands, harbor fill) in colonies of up to several hundred nesting
pairs. Sandy beaches close to estuaries and coastal embayments historically have served as
nesting sites for least terns, and in recent years islands have been constructed from beneficial
reuse of dredged materials in many bays, harbors, and lagoons that have been successfully
used by least terns for nesting (Marschalek 2010).

Least terns are colonial nesters, which affords some protection to eggs and chicks. Both
predation and non-predation disturbance (e.g., abandonment, flooding, and human damage) are
primary sources of mortality to birds (Marschalek 2010). Most nest sites in California are fenced
to minimize human disturbance and predation (USFWS 2006b).

Least terns forage on fish in the upper water column. They may forage in bays, estuaries,
harbors, marsh channels, nearshore ocean waters, and in freshwater ponds or lakes near the
coast (Collins et al. 1979, Keane 2001, KBC 2011). Least terns prefer to forage close to nesting
sites, but are opportunistic. Coastal breeding birds may forage within 2 mi (3.2 km) of breeding
colonies (Collins et al. 1979). Atwood and Minsky (1983) studied foraging patterns of least terns
at three major breeding colonies in southern California and found that approximately 75% of the
terns foraged within the ocean and approximately 90-95% of the ocean feeding was within 1 mi
(1.6 km) of shore in waters less than 60 ft deep (Atwood and Minsky 1983). Although foraging
has been documented farther away, birds foraging > 2.5 mi (4 km) from nesting sites were
suspected of being non-breeders (Massey and Atwood 1980).

Dredging or discharge activities have the potential to impact least terns. There is the potential
to disturb birds or reproductive success if construction it is too close to nest sites. Atrtificial
lighting may increase foraging abilities of western gulls or other predators on nesting colonies,
resulting in increased levels of predation (CDFG 2003). Turbidity is a potential concern if it were
to interfere with foraging or substantially increase the time adults are away from chicks or eggs
to acquire food. Environmental windows have been specified for sediment management
projects to protect terns during the breeding season (e.g., USACE 1999, USACE et al. 2001).
However; there is limited and contradictory evidence in the literature regarding impacts of
increased turbidity on least tern foraging success (KBC 2011, H. T. Harvey & Associates 2012).

If least terns or their foraging habitat have the potential to be impacted from construction,
consultation with the USFWS is required. Under the RGP 67 permit, beach sand placement
activities are not authorized within 3,000 ft (0.9 km) of a colony during the breeding season.
Projects authorized during the breeding season may require mitigation measures to ensure
adverse impacts to the species are avoided (e.g., SANDAG and USDN 2000).

Science Applications International Corporation 3-38



Volume 2: User’s Guide and Resource Protection Guidelines

Least Tern Guideline

Dune, Embayment, Nearshore, Sandy Beach Habitats

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e Dredging, beach nourishment

Resources of Concern
e |easttern

Other Activities or Issues of Concern
e Human disturbance, predation

e  Turhidity, equipment, activity disturbance

Guideline Objectives:
e Avoid impacts to least tern breeding or nesting success.
¢ Minimize impacts to least tern foraging habitat.

Resource Protection Considerations

» Conduct activity consistent with previously established MOA work windows and measures, if applicable.
» Avoid dredging or beach nourishment during the breeding season if colony is within 1 mi (1.6 km).

» Consult with USFWS if project must be scheduled within breeding season and nest sites are within 1 mi
(1.6 km). If permitted, implement one or more of the following measures, as coordinated with USFWS

based on specific project and site conditions, as appropriate:

e Use BMPs, operational, and engineered controls to reduce turbidity during sand placement, nearshore

placement, or dredging and monitor water quality.*

e Establish vehicle routes to avoid disturbance near nest sites.

e Use buffer distance or noise suppressors to maintain ambient or< 60 dBA noise levels at nesting
sites during the nesting season. Buffer distances to nest sites should be based on project and site-
specific conditions or 500 ft (152 m) from dredging and not less than 500 ft (152 m) from discharges.

e Shield night-time lighting away from nest sites, as applicable.
e  Conduct construction monitoring by a qualified biologist, as necessary.

*See Beach, Nearshore, and Embayment Water Quality Guidelines.

Effectiveness Considerations: Scheduling construction outside the
nesting season is effective for avoiding impacts to least tern
populations. Distance also should be an effective measure for
avoiding or minimizing potential effects.

The RGP 67 specified avoidance of sand placement activities within
3,000 ft (914 m) of least tern nesting sites. That distance took into
account both the potential effects of noise and activity disturbance
as well as turbidity interference with foraging. Review of data from
several beach nourishment and dredging projects indicates that this
distance may be protective, and lesser distances also may be
depending on characteristics of discharged or dredged sands.

Although turbidity has the potential to extend more than a 1 mi (1.6
km) from sand placement sites, most is confined inshore of the wave
break zone unless carried offshore by rip currents. A threshold

Photo credit: Kathy Keane

based on size of turbidity plume and water clarity of > 3 ft (1 m) (measured by Secchi disk) was
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specified by the USFWS (2001) to protect foraging habitat of least terns during implementation
of the San Diego Regional Beach Sand Project when construction was within 1 mi (1.6 km) of
breeding colonies. That project used temporary sand dikes to promote sand settlement and
reduction of turbidity in return waters. Construction monitoring indicated that plume dimensions
only rarely were below the plume distance compliance criteria, and water clarity in the vicinity of
borrow site dredging mostly exceeded 5 ft (1.5 m) (AMEC 2002). Generally, monitoring data for
more than 15 reviewed projects indicate that water clarity values are greater than 3 ft (1 m)
within 500 ft (150 m) of sand placement, nearshore placement, or dredging unless ambient
turbidity also is relatively high (Section 2.7.5). Therefore, it is recommended that buffer
distances between beach nourishment and least tern nesting not be less than 500 ft (152 m),
and consider project-specific construction methods, sediment characteristics, and
hydrodynamics of receiver site.

KBC (2011) reviewed that limited information is available upon which to base scientifically-
based buffer distances. However, 300 ft (91 m) was suggested to minimize effects of noise and
activity disturbance during dredging and disposal operations based on monitoring showing that a
200-ft buffer was effective with dredging conducted during the Upper Newport Bay Ecosystem
Restoration Project. Buffer distances ranging from 300 to 500 ft have been recommended to
minimize disturbance to nest sites from human activities (Valente and Fischer 2011).
Construction noise would be expected to attenuate to <60 dB or ambient within distances of 300
to 1,600 ft (91 to 487 m) depending on project activities, equipment used, and site specific
factors, which may influence noise attenuation (Section 2.7.1). Therefore, it is suggested that a
buffer distance between dredging activities and least tern nesting sites be established based on
project and site-specific conditions or not less than 500 ft (152 m).

Seasonal Considerations: The breeding season of least terns varies geographically, and
different environmental window restricted periods for construction may be specified. The San
Francisco District specifies environmental restricted periods of March 16 to August 1 or June 1
to September 15, depending on location. The Los Angeles District restricted periods may range
from April 1 to September 30 or April 15 to September 15. Applicable work windows should be
verified with appropriate resource and regulatory agencies.

Monitoring Considerations: Monitoring of turbidity plumes is useful for evaluating the
potential for sediment management activities to affect foraging areas of least terns. If turbidity
plumes during beach nourishment substantially extend beyond the breaker zone in the vicinity
of least tern breeding colonies, the discharge should be modified to reduce the plumes, and
additional monitoring may be warranted. Similarly, additional monitoring may be warranted
during dredging if least tern breeding colonies are in the vicinity. Because least terns are visual
predators of fish near the surface, water clarity (Secchi disk depth) or light transmission would
provide relevant water quality measurements for this species. Projects with the potential for
substantial or prolonged turbidity in the vicinity of active nest sites should consider adding a
biological monitor to monitor effects to foraging or nesting, as appropriate.

Least terns are surveyed annually as part of the CDFG Nongame Wildlife Program (e.g.,
Marschalek 2010). Available data provides information on breeding locations and population
status in different areas of the state.

Volume 1 References: SAIC 2011 — Section 4 (4.4.2), Section 5 (5.3.5.3, 5.5.4.5), and Section
6(6.3.6.2,6.4.2.4,6.4.4.5,6.4.5.5, 6.6.2.3).
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Western Snowy Plover Guideline o~
Chardrius alexandrinus nivosus .

Status: Federal Threatened, California Species of Special Concern :
Critical Habitat: Yes ™

|

q ]
Photo Credit: Callie Bowdish

Sediment Management Issues: Snowy plovers are year-round residents that may be present
at certain beaches, dunes, or estuaries. The coastal population of western snowy plover breeds
from southern Washington to southern Baja California; it breeds along the entire California coast
(Miller et al. 1999). Most breeding occurs from southern San Francisco Bay south.

Critical Habitat for western snowy plovers has been designated and includes nesting and
wintering areas (USFWS 2005). Critical Habitat includes beaches in northern, central and
southern California. Critical habitat was recently revised and expanded (USFWS 2012).
Wintering snowy plovers may be found on many of the beaches used for nesting, but also on
beaches not used for nesting.

Snowy plovers nest on sparsely vegetated beaches backed by dunes, sand spits, beaches at
creek and river mouths, dredge spoils, flats of salt evaporation ponds, river bars, bluff-backed
beaches, and salt pans in lagoons and estuaries. Nests are depressions in the substrate lined
with bits of debris or shells. Human use of nesting beaches has been the greatest factor in the
decline of the western snowy plover (Bruce et al. 1994).

Plovers feed on invertebrates and insects, including those associated with beach wrack. In
beach areas snowy plovers probe for crustaceans and worms in the low-tide zone, search for
insects and other small invertebrates among debris (especially drift kelp) along the high-tide
line, or probe the sand under low foredune vegetation (Lafferty 2000).

Snowy plovers tend to rely on their cryptic coloration for protection. Snowy plovers are very
hard to notice unless they move. In addition, snowy plovers shelter or lay eggs in sand
depressions. For these reasons, snowy plovers, including their eggs and chicks, are vulnerable
to equipment or vehicle impacts, if present. Beach nourishment activities have the potential to
affect snowy plovers if construction occurs within or near critical habitat, foraging areas, nesting
sites, or overwintering areas. Beach nourishment is identified in the recovery plan for the
species as a strategy for enhancing habitat for the species (USFWS 2007).

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e  Beach nourishment e  Equipment, vehicles
e Dredging e Alteration of critical habitat
Other Activities or Issues of Concern Resources of Concern
e Beach grooming e Snowy plover
e Invertebrate forage

Guideline Objectives:
e Avoid impacts to snowy plover breeding or nesting success.
e Avoid direct impacts to adults, chicks, or eggs.
¢ Minimize impacts to snowy plover critical habitat, unless enhancement.
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» Consult with USFWS if the project has potential to impact critical habitat, occurs near nesting sites, or is
within area used for foraging or overwintering.

» If permitted, implement one or more of the following measures as coordinated with USFWS based on
specific project and site conditions, as appropriate:

Resource Protection Considerations

Schedule outside the breeding season.

Avoid conducting activities within 1,500 ft (457 m) of areas where prior nesting has been reported
during the breeding season (RGP 67).

Use buffer distance or noise suppressors to maintain ambient or < 60 dBA noise levels at nesting
sites during the nesting season. Buffer distances to nest sites should be based on project and site-
specific conditions or not less than 500 ft (152 m).

Should plovers start nesting on the beach adjacent to the project area, establish a 500-ft (152 m)
buffer between active nests and construction activities, and establish the buffer with construction

fencing on every side except the ocean side.
e Restrict pipeline placement or removal to outside the breeding season.

e Minimize impacts to critical habitat by using compatible sands and minimizing percentage of fine

sediment (silt/clay).*

e Design beach receiver site with gentle slope (at least 10:1, horizontal: vertical).
e  Establish vehicle routes and operate at slow speeds (<15 mph) if plovers are present.

e Shield night-time lighting away from nest sites, as applicable.

e Maintain distance of 100 ft (30 m) from wintering snowy plovers to extent practical.

e Minimize burial or removal of beach wrack.**
e  Minimize disturbance with use of surf-zone or single point discharge.
e  Conduct construction monitoring by a qualified biologist, as necessary.

* Refer to Sand Compatibility Guideline**Refer to Beach Wrack Guideline

Effectiveness Considerations: Scheduling construction outside
the breeding season may be effective for minimizing impacts to
snowy plover populations. Measures that avoid or minimize the
potential to disturb nest sites also should be effective. The RGP 67
specified avoiding sand placement within 1,500 ft (457 m) of nest
sites during the breeding season. That distance should be effective
as a buffer distance, and lesser distances also may be.
Construction noise would be expected to attenuate t=60 dB or
ambient within distances of 300 to 1,600 ft (91 to 487 m) depending
on project activities and selected equipment (Section 2.7.1). Buffer
distances of 500 to 600 ft (152-183 m) between nesting areas and
construction or sand placement projects have been recommended
(SFBBO 2011, Trulio et al. 2011, SANDAG and USACE 2011).

e

"~ Photo Credit: Callie Bowdish

A minimum distance of 100 ft (30 m) has been recommended to buffer snowy plover from
human activities during winter (Lafferty 2001b). In the recently revised critical habitat
designation, the USFWS (2012) summarized that disturbance appears to be a relative feature
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that varies between sites, likely associated with other uses; consequently, one level of
disturbance at a particular site may not be detrimental at another site.

Depending on proximity of snowy plovers and season, monitoring during construction should be
considered to ensure effectiveness of protective measures.

Seasonal Considerations: Snowy plover is a resident shorebird that may occur year-round at
certain beaches or seasonally move between the coast and nesting sites, which may be located
in a nearby estuary. Snowy plover may overwinter at certain beaches (USFWS 2007) where
environmental conditions are suitable. Use may vary with proximity to nest sites during the
breeding season or beach conditions during winter (e.g., if erosive, may be inadequate for
overwintering). The start-end time of nesting varies, and time periods specified in permits to
minimize effects during the nesting season are not standard, ranging from March 1-September
15 to May 1-September 30. Applicable environmental constraint periods should be verified with
appropriate resource and regulatory agencies.

Monitoring Considerations: Monitoring may be required if the project location is within critical
habitat and snowy plover are present, the project site is near nesting locations, or the site or
adjacent areas support overwintering populations. Monitoring may be needed to verify
compliance with permit conditions and to ensure that corrective action is taken, as needed, to
ensure that snowy plovers are not harmed during construction. Surveys may be used to
determine species occurrence and whether additional protective measures may be required
during construction.

Snowy plover are surveyed during summer and winter by the USFWS (unpublished data).
These surveys provide information on breeding locations and population status in different
areas of the state.

Volume 1 References: SAIC 2011 — Section 4 (4.4.4), Section 5 (5.3.4.3), and Section 6
(6.4.2.4,6.4.4.4,6.4.45,6.45.5,6.6.2, 6.6.2.3).
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California Brown Pelican
Pelecanus occidentalis californicus

Status: The California brown pelican was
delisted as a federal endangered species
in 2009 due to recovery. It also was
delisted as endangered by the state, but
remains a Fully Protected species (FGC
355 11(b)(2).

Sediment Management Issues:

Brown pelicans generally forage within six mi (9.6 km) of shore along the mainland or coasts of
southern California offshore islands. Pelicans primarily feed on small surface-schooling fishes,
particularly northern anchovy and sardines (Jaques et al. 1996). Brown pelicans are plunge
divers and must come ashore regularly to dry and restore their plumage. Roost site selection is
based on proximity to prey resources, isolation from potential predators and human disturbance,
and microclimate features that aid in thermoregulation. In northern and central California,
primary roosting habitat consists of offshore rocks and natural substrates in estuaries; whereas,
artificial structures (e.g., breakwaters, jetties, etc.) are mainly used in southern California
(Jaques and Strong 2000).

In California, brown pelicans breed on Anacapa and Santa Barbara Islands off the coast of
southern California (Burkett et al. 2007). The breeding season extends from summer to
autumn.

Sediment management activities have the potential to disturb pelicans at communal roosting
sites, if nearby. Brown pelicans may react to disturbance by shifting position, flushing, or flying
away. There also is the potential for turbidity from sediment management activities to interfere
with brown pelican foraging, although this may be limited given their large foraging range.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Activities Impacts of Concern
e  Beach nourishment e Disturbance of communal roosts
e Dredging e  Turbidity
Other Activities of Concern Resources of Concern
e  Brown pelican

Guideline Objectives:
¢ Minimize disturbance at communal roosting locations.

e Minimize interference with foraging activities.
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Resource Protection Guidelines

» Use measures to reduce turbidity during sediment management activities.

> Avoid sediment management activities within 300 ft (91 m) of communal roost sites one hour before sunset
to sunrise, if pelicans are present.

» If construction activities are necessary at distances < 300 ft (100 m) of communal roost sites. Implement
one or more of the following measures to minimize impacts:

e  Conduct engine start-up more than 300 ft (91 m) from communal roost.

¢ Avoid sudden approach and use slow speed at distances <300 ft (91 m) from communal roost.
o Avoid direct lighting of communal roost.

o Increase buffer distance to avoid flushing birds from roost, as necessary.

Effectiveness Considerations: Collazo et al. (1995) reviewed that available information
suggests human disturbance should be limited within 328 to 1,968 ft (100 to 600 m) of roosting
or nesting sites, and points out that thresholds appear to vary depending on disturbance levels
routinely experienced by the birds. In San Francisco Bay, the long-term management strategy
for the placement of dredged materials requires consultation for sediment management
activities if within 300 ft (91 m) of large, communal pelican roost sites between July and
September when pelicans are most abundant in the area (USACE et al. 2001). The USFWS
required that brown pelican behavior be monitored during dredging within 270 ft (80 m) of an
important roosting site on the Marina Del Rey Breakwater. Punctuated events such as dredge
start-up after periods of inactivity, illuminating the breakwater by the dredge after long periods of
inactivity, and a tugboat passing between the dredge and the breakwater to retrieve the haul
barge caused disturbance to the colony including movements of occasionally large numbers of
birds (Varanus 1999). These impacts resulted in pelicans shifting positions or flushing and
returning to the breakwater after several minutes. Pelicans otherwise did not appear to be
disturbed by more continuous dredging operations.

Seasonal Considerations: Dredging is restricted within 300 ft (91 m) of large communal
roosts between July 1 and September 30 in San Francisco Bay and San Pablo Bay
(http://el.erdc.usace.army.mil/tessp).

Monitoring considerations: Generally, monitoring is not necessary unless there would be the
potential for construction activities to significantly disturb brown pelicans at a communal roost
site.

Volume 1 References: SAIC 2011 — Section 4 (4.4.1), Section 5 (5.3.4.3), and Section 6
(6.3.6.2,6.4.2.4,6.4.4.5, 6.6.2.3).
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Migratory Bird Guideline

Status: Nesting birds and particularly raptor nests are
protected by Fish and Game Code of California Sections
3503, 3503.5, 3511, 3513 and 3800. Most birds are also
regulated under the Federal Migratory Bird Treaty Act
(MBTA).

i
Marbled Godwits

Photo Credit: Andrew Lissner

Sediment Management Issues: The Pacific Flyway is a major north-south route of travel for
migratory birds in California, extending from Alaska to Patagonia. Every year, migratory birds
travel some or all of this distance both in spring and in fall, termed: spring migration or fall
migration. The birds migrate to breeding grounds or travel to overwintering sites. Along the
Pacific Flyway, there are many locations where birds gather. Several hundred species of birds
migrate along the coast of California.

Many migratory species breed in California bays and estuaries, including cormorants, gulls,
black skimmers, terns, shorebirds, and waterfowl. Gulls, black skimmers, and terns may nest
on islands in bays, some created from beneficial reuse of dredged materials. Brandt's and
double-crested cormorants may nest on breakwaters. California bays and estuaries also are
important stopover locations for migratory birds. Beaches also are important foraging, resting,
or overwintering areas for migratory gulls and shorebirds.

The majority of shorebird use of California beaches occurs during migration and overwintering
periods. The lowest numbers of shorebirds on California beaches are during May and June
when shorebirds are on their breeding grounds. The greatest number of shorebirds on
California beaches occurs during fall migration (September through November). Many
shorebirds overwinter on California beaches from November through February (Hubbard and
Dugan 2003). Thus, there is a general pattern of shorebird abundance on beaches that is
highest in fall-winter, moderate in summer, and lowest in spring (Lafferty 2001a). The period of
greatest competition among shorebirds for prey is in midwinter when there are more shorebirds
present and a concomitant decline in their invertebrate prey (Baird 1993). Migratory birds are
protected from unauthorized take by the MBTA. This includes direct impacts to birds or chicks,
as well as indirect killing of birds by destroying their nests and eggs.

Nesting colonies have the potential to be disturbed by dredging activities, if nearby.
Disturbance concerns include reduced foraging, nest abandonment, increased predation of
eggs or chicks, and/or reduced feeding. Beach sand placement has the potential to disturb
shorebird feeding or resting during construction, and reduce the invertebrate forage base within
the receiver site footprint until recovered.

Relevant Impact Activity and Issue Summary Table

Relevant Sediment Management Activities Impacts of Concern
e  Beach nourishment o Equipment disturbance
e Dredging (Embayment) ¢ Reduction in forage prey

Other Activities or Issues of Concern Resources of Concern

e Mechanical inlet openings o Nests, eggs, migratory birds
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Guideline Objectives:
e Avoid impacts to migratory birds, including chicks, eggs, and nests.
e Minimize disturbance of migratory birds during the breeding season.

Resource Protection Considerations

» Use discharge BMPs or methods that promote recovery of the invertebrate forage base to minimize
secondary indirect impacts to shorebirds.*

» Use dredging or discharge BMPS or methods that reduce turbidity to minimize secondary indirect impacts
to fish-eating migratory birds.**

» If sediment management activity is scheduled during the nesting season, approximately February 15 to
August 31, and nest sites have the potential to occur within 500 ft (152 m), prepare a site protection plan
(SPP) detailing how impacts to migratory nesting birds will be avoided, minimized, or otherwise mitigated.

» Prior to construction, conduct a nest site survey within potential nesting habitat if within the 500-ft of
proposed construction; if nests are found, consult with USFWS and CDFG. If permitted use one or more
of the following protective measures, as appropriate to project, site conditions, and direction of resource
agencies:

o A qualified biologist (monitor) would be onsite to verify appropriate placement of any pipelines.

e Schedule placement or removal of pipelines outside the nesting season in occupied breeding
territories.

e Use buffer distance or noise suppressors to maintain ambient or < 60 dBA noise levels at nesting
sites during the nesting season.

¢ Shield night-time lighting away from nest sites, as applicable.

e Conduct construction monitoring by a qualified biologist, as necessary.

* See Beach Invertebrate Recovery Guideline; see Embayment and Nearshore Water Quality Guidelines.

Effectiveness Considerations: Measures that include distance buffers from nesting locations
should be effective for minimizing impacts, provided that noise levels are ambient or < 60 dBA
and night-time lighting is not increased. Avoidance of ground disturbing activities (e.g., placing
or removing discharge pipelines) also should be effective for minimizing potential impacts during
the breeding season. Monitoring may be necessary to ensure the effectiveness of minimization
measures if activities occur in proximity to sensitive nesting areas. Operation controls or BMPs
that reduce turbidity or promote recovery of the disturbed invertebrate forage base may
minimize indirect impacts on foraging of migratory birds.

Seasonal Considerations: The breeding season may vary by species and geographic location
and should be based on site-specific conditions.

Monitoring Considerations: Nesting areas of migratory birds are protected and monitoring
may be required if there would be the potential for project activities to disturb nesting sites.

Volume 1 References: SAIC 2011 — Section 3 (3.3.9, 3.3.10), Section 4 (4.4.5, 4.4.6, 4.4.7.
4.4.8), and Section 5 (5.3.4.3).
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3.3.2 Sandy Subtidal Habitat

Status: Sandy subtidal is EFH.

Habitat Definition: The nearshore sandy subtidal habitat
ranges from below the intertidal zone to the edge of the
continental shelf-slope interface (Shaffer 2002).

Sediment Management Issues: Sand Dollars  Photo credit: Danny Heilprin

Subtidal sands are primary, foraging, and reproductive habitat for a variety of invertebrates and
demersal fish. Seabirds may forage on water column fish over sandy habitat. Similarly, marine
mammals may forage on water column or benthic fish and invertebrates over sandy habitat.
Subtidal sands support commercial and recreational fishery species of invertebrates (e.g.,
Dungeness crabs, sea cucumbers) and fish (e.g., California halibut, sanddabs) (CDFG 2001).

Sediment management activities involving nearshore dredging or discharge will impact sandy
subtidal habitat and disturb the behavior of mobile animals in the vicinity. Habitat recovery rates
depend on several factors, such as degree of physical alteration of the substrate, existing
conditions, and frequency of disturbance. Generally, benthic populations are less developed
inshore due to wave disturbance and may recover more quickly than offshore communities.

Sandy subtidal habitat is widespread inshore. Soft-bottom substrate is widespread offshore;
however, sand deposits that are targeted for offshore dredging apparently are localized in
occurrence, often relict deposits offshore rivers or streams. There may be the potential for
cumulative impacts where discharges or dredging activities are localized and recurrent, or when
sediment management activities occur more frequently than recovery rates.

Turbidity during construction and the potential for post-construction sand transport
sedimentation towards sensitive resources are important considerations. Adjacent sensitive
habitats may include rocky subtidal, kelp forests, or seagrass beds