mpacts to Essential Fish
Habitat from Non-fishing
Activities in Alaska

November 2011

Prepared by
National Marine Fisheries Service, Alaska Region

This document is the update to Appendix G of the 2005 Environmental Impact Statement for
Essential Fish Habitat Identification and Conservation in Alaska. The following people
contributed to this update (listed in alphabetical order): Erika Ammann, Chiska Derr,
Matthew Eagleton, Jeanne Hanson, Cindy Hartmann Moore, Brian Lance, Doug Limpinsel,
Katharine Miller, Linda Shaw, and Susan Walker.

National Marine Fisheries Service, Alaska Region




Impacts to EFH from
Nonfishing Activities in Alaska

Table of Contents

Chapter 1 1-1

Introduction 1-1

11
1.2
1.3
14
15
1.6

Chapter 2 2-1

Upland Activities

2.1

2.2

2.3

24

Background on Essential Fish Habitat..............cccccoviiiiiiincec e, 1-1
Significance of Essential Fish Habitat.............ccocoooiiiiiiiii 1-2
NON-FISNING ACHIVITIES. .....oviiiieiciee e 1-2
Purpose of the DOCUMENL...........ccccviiiiiicicce e 1-3
OVerall APPrOACH......c..oiiiiiee e 1-3
Effect of the Recommendations on Non-fishing Activities...........ccccvvviveienne 1-4
................................................................................................................. 2-1
Silviculture/TImBer Harvest ...........oooiiiiiiieeeeee e 2-1
2.1.1 Potential AAVerse IMPAacES .........ccceevveieieeecie e 2-2
2.1.1.1 Construction of Logging Roads............cccocevveveieiveeieie e, 2-3

2.1.1.2 Creation of Fish Migration Barriers...........cccccvoviiniencienenenns 2-3

2.1.1.3 Removal of Watershed and Streamside Vegetation.................. 2-4

2.1.1.4 Hydrologic Changes and Sedimentation.............cc.cccccevveiennenn, 2-4

2.1.2 Recommended Conservation MEaSUIES...........cccerveveirerinierienrenieeeneans 2-5
2.1.2.1 Stream BUTErs ... 2-6

2.1.2.2 Estuary and Beach Fringe.......ccocvvviiiiii e 2-6

2.1.2.3 Watershed ANalYSiS .......cccveviiiiieiiseee e 2-6

2.1.2.4 FOrest ROAUS ........cccoieieiiiiiiisie e 2-7
PESTICIARS ...t 2-7
2.2.1  Potential AdVErse IMPACLS ........coveiriririieieienee e 2-8
2.2.2 Recommended Conservation MEaSUIES...........cccerveirererinerienieneeeeneans 2-9
Urban and Suburban DeVelopmeNt............cccvevveiiiieieiecece e 2-9
2.3.1 Potential AdVErse IMPACES ........cccoveveiiiiirerereeee e 2-10
2.3.2 Recommended Conservation MeasUres...........c.ccourerireineiineienennnnes 2-12
Road Building and MaintenanCe.............cccuerverieiriiiiniseseneeeeee e 2-13

2.4.1 Potential AdVErse IMPACES ........cceoveieiiiiirerese e 2-13



Impacts to EFH from
Nonfishing Activities in Alaska

Chapter 3 3-1

Riverine Activities..

3.1

3.2

3.3

3.4

Chapter 4 4-1

Estuarine Activities

4.1

4.2

2.4.2 Recommended Conservation MeasuUres............c.ccoueviriinenineinennnnes 2-14
................................................................................................................ 3-1
IVHINING. et b et r s 3-1
311 MIneral MiNING....cccoiiiiieieceece e 3-1
3.1.1.1 Potential AdVErse IMPaCtS .........ccccoeerererrerieiieiesesese e 3-1
3.1.1.2 Recommended Conservation Measures............cccvevrererernennns 3-3
3.1.2  Sand and Gravel Mining.......c.cccovveieiiiiecic e 3-4
3.1.2.1 Potential AdVErse IMPaCtS .........ccccvririrererieieise e 3-4
3.1.2.2 Recommended Conservation Measures............ccccvvvrererenrennns 3-5
Organic and INOrganic DEDBIIS.........cvcveieiieece e 3-5
3.2.1  Organic Debris REMOVA ...........cccocveiiiiciieccc e 3-6
3.2.1.1 Potential AdVErse IMPaCtS .........ccocvririrererieiieise e 3-6
3.2.1.2 Recommended Conservation Measures...........c.ccccoeevreenvenenn 3-7
3.2.2  IN0rganic DEDIIS .......ocviiiie e 3-7
3.2.2.1 Potential AdVErse IMPaCtS .........ccocvrerirererieieese e 3-8
3.2.2.2 Recommended Conservation Measures............c.cccooevrveennennnn. 3-8
(D L O] o1 = (o] SRS R 3-9
3.3.1 Potential Adverse Impacts (adapted from NMFS 2008)...........cc.cceuneee. 3-9
3.3.2 Recommended Conservation Measures (adapted from NMFS
720 01<) DO 3-11
Commercial and DomEeStIC Water USE..........ccooviirieirieinieincisee e 3-12
3.4.1 Potential Adverse IMPACES .........cccvveviiiiciiiieie e 3-12
3.4.2 Recommended Conservation MeasuUres............c.ccouveirennciineinnennnnes 3-13
................................................................................................................ 4-1
[T o o[ T [P SR 4-1
4.1.1 Potential AdVErse IMPACES .........cccooveiiiiiiiriieiereeeeee e 4-1
4.1.2 Recommended Conservation MEaSUIES............ccoeureinierinrerinenisenennens 4-3
Material Disposal and Filling ACHIVITIES ........cccvvieviiiiic e 4-4

4.2.1 Disposal of Dredged Material...........ccccovvriieriniieiesiseeeeee 4-4



Impacts to EFH from
Nonfishing Activities in Alaska

4.3

44

45

4.6

4.7

4.8

4.9

4.10

4.2.1.1 Potential Adverse Impacts (adapted from NMFS 2008)........... 4-4

4.2.1.2 Recommended Conservation Measures.............ccoevvrererrereenn 4-4
4.2.2  FIllE MAEEITAL ... 4-5

4.2.2.1 Potential Adverse IMpPactS ........cccccevviveeviiieiese e 4-5

4.2.2.2 Recommended Conservation Measures.............ccoouvvrererrernenn 4-6
Vessel Operations, Transportation, and Navigation ............ccccceoviriininenenenns 4-6
4.3.1 Potential Adverse IMPactS ........cccccveveeieiieiesece e 4-6
4.3.2 Recommended Conservation MEaSUIES. ..........cccererveeeieeeneneneniennennas 4-8
INVASIVE SPECIES. ..ottt 4-8
4.4.1 Potential AdVErse IMPaCS ........ccccvveveiieiieie e 4-10
4.4.2 Recommended Conservation MEasUres. ..........ccoevvereeveenenesieneneenens 4-11
Pile Installation and Removal (From NMFS 2005)........cccccceeviieveieieeieciee 4-11
451 Pile DIIVING. .ot 4-12

4.5.1.1 Potential AdVerse IMPactS..........ccoovrerereieieisiseseseseiee 4-12

4.5.1.2 Recommended Conservation Measures............ccccovevrveernennn. 4-14
452  Pile REMOVAL ..o 4-14

4.5.2.1 Potential AdVerse IMPactS..........ccocvrererereisisinesse e 4-14

4.5.2.2 Recommended Conservation Measures............c.ccoeevrveerneennn. 4-15
Overwater Structures (From NMFS 2005) ........cccoovvirineneieiessese e 4-15
4.6.1 Potential AdVErse IMPACES .........cceiiiiiiiiinerie e 4-16
4.6.2 Recommended Conservation MeasUrES. ...........ccouvereerreenreesreenienens 4-17
Flood Control/Shoreline Protection (From NMFS 2005) ........cccccvcvviiinenennns 4-18
4.7.1 Potential AdVerse IMPaCtS ........ccccveveiieiieie e 4-18
4.7.2 Recommended Conservation MeasUreS............cccvuvrveerreineenreenneenns 4-19
Log Transfer Facilities/In-Water Log Storage (From NMFS 2005)................. 4-19
4.8.1 Potential AdVerse IMPaCS .........cccveveiiiiieie e 4-20
4.8.2 Recommended Conservation MEasUres............ccceovervevrineneneneneenen. 4-20
Utility Line, Cables, and Pipeline Installation.............cccccovevininiveieinecenee 4-21
4.9.1 Potential AdVerse IMPaCS .........ccccvevveiiiiieie e 4-21
4.9.2 Recommended Conservation MEasUIES............coerveererininenienieneeneans 4-22
MAFICUITUIE ... 4-23

4.10.1 Potential AdVErse IMPACES .........ccovviiiiiiiiieereeee e 4-23



Impacts to EFH from
Nonfishing Activities in Alaska

4.10.2 Recommended Conservation MEasUrES............cccuireerreenrennneenneenns 4-24
Chapter 5 5-1
Coastal/Maring ACTIVITIES .....cciiiiiiiiii e 5-1
5.1 POINt-SOUICE DISChAIGES. .....c.viiiiieiiiiieeee e 5-1
5.1.1 Potential Adverse Impacts (Adopted from NMFS 2008) ...........c..c....... 5-1
5.1.2 Recommended Conservation MEaSsUIES...........ccerververreieninereneneneenens 5-2
5.2 Seafood Processing Waste—Shoreside and VVessel Operation............c.ccccceveneee. 5-3
5.2.1 Potential AdVerse IMPAaCES .........ccceeiveveiieeiieie i 5-4
5.2.2 Recommended Conservation MEaSsUIES...........cccerveverreerinerenenieneeeens 5-5
5.3 Water Intake Structures/Discharge PIUMES ........ccccoveiiiviiviiiece e 5-5
5.3.1 Potential AdVerse IMPAaCES ..........cccvveiiiiieiieie e 5-5
5.3.2 Recommended Conservation Measures..............cccvevrerninncnsnseennns 5-6
5.4 Oil and Gas Exploration, Development, and Production...............ccccccovveveviennne 5-7
5.4.1 Potential AdVErse IMPACLS ........ccevveieiiiiirienieneseee e 5-7
5.4.2 Recommended Conservation MeasUres............ccccoureoireineiineinneinnnes 5-10
55 Habitat Restoration and Enhancement.............ccooeiiiinciicincinccce, 5-11
5.5.1 Potential AdVErse IMPaCLS ........coeiveiriiiiirinereeee s 5-11
5.5.2 Recommended Conservation MeasUres............c.ccoureireinnenineieneiennes 5-12
5.6 MaAFINE MINING ... e 5-13
5.6.1 Potential AdVErse IMPaCLS ........cceivririiiiireniereeee s 5-13
5.6.2 Recommended Conservation MeasUres............cccccvreereireiineieneinnnes 5-14
Chapter 6 6-1
References 6-1



Impacts to EFH from
Nonfishing Activities in Alaska

Acronyms and Abbreviations

AAF Act Alaska Aquatic Farming Act

ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Department of Fish and Game

ADNR Alaska Department of Natural Resources

ADOT&PF Alaska Department of Transportation and Public Facilities
AISWG Alaska Invasive Species Working Group

AMD Acid Mine Drainage

ATTF Alaska Timber Task Force

BEACH Act  Beaches Environmental Assessment and Coastal Health Act of 2000

BMP Best Management Practices

BOEM Bureau of Ocean Energy Management
BSEE Bureau of Safety and Environmental Enforcement
CWA Clean Water Act

CWP Center for Watershed Protection

dB decibel

EFH Essential Fish Habitat

EIS Environmental Impact Statement

EPA U.S. Environmental Protection Agency
FL fork length

FMC Fisheries Management Council

FMP Fishery Management Plan

GRS Geographic Response Strategies

hz hertz

LTF log transfer facilities

LWD large woody debris


http://boem.gov/uploadedFiles/BSEE/About_BSEE/BSEE_Organization_Chart/BSEE%20Org%20Chart%20FINAL.pdf

Impacts to EFH from
Nonfishing Activities in Alaska

mm millimeter

MMS Minerals Management Service

MSA Magnuson-Stevens Fishery Conservation and Management Act
mph miles per hour

nm nautical mile

NEPA National Enviornmental Policy Act

NMDMP National Marine Debris Monitoring Program
NMFES National Marine Fishery Service

NOAA National Oceanic and Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
NRC National Research Council

OCS outer coastal shelf

OWRRI Oregon Water Resources Research Institute

PAH polycyclic aromatic hydrocarbon

PFMC Pacific Fishery Management Council

SPL sound pressure level

uU.S. United States

USACE U.S. Army Corps of Engineers

USDA U.S. Department of Agriculture

USGS U.S. Geological Survey

VGP Vessel General Permit

WestGold Western Gold Exploration and Mining Company

Z0D zone of deposit



Impacts to EFH from
Nonfishing Activities in Alaska

Chapter 1
Introduction

1.1 Background on Essential Fish Habitat

In 1996, the U.S. Congress added new habitat conservation provisions to the Magnuson-Stevens
Fishery Conservation and Management Act (MSA), the federal law that governs U.S. marine
fisheries management. The renamed MSA mandated the identification of Essential Fish Habitat*
(EFH) for federally managed species and consideration of recommendations to conserve and
enhance the habitat necessary for these species to carry out their life cycles.

The MSA requires federal agencies to consult with the National Marine Fisheries Service
(NMFS) on all actions or proposed actions permitted, funded, or undertaken by the agency that
may adversely affect’ EFH. Federal agencies initiate consultation by preparing and submitting
to NMFS a written assessment of the effects of the proposed federal action on EFH. If a federal
action agency determines that an action will not adversely affect EFH, no consultation is
required. To promote efficiency and avoid duplication, EFH consultation is usually integrated
into existing environmental review procedures under other laws such as the National
Environmental Policy Act (NEPA), Endangered Species Act, or Fish and Wildlife Coordination
Act.

The MSA requires NMFS to make conservation recommendations to federal and state agencies
regarding actions that would adversely affect EFH. These EFH conservation recommendations
are advisory, not mandatory, and may include measures to avoid, minimize, mitigate, or
otherwise offset the adverse effects to EFH. Within 30 days of receiving NMFS’ conservation
recommendations, federal action agencies must provide a detailed response in writing. The
response must include measures proposed for avoiding, mitigating, or offsetting the impact of a
proposed activity on EFH. State agencies are not required to respond to EFH conservation
recommendations. If a federal action agency chooses not to adopt NMFS’ conservation
recommendations, it must provide an explanation. Examples of federal action agencies that
permit or undertake activities that may trigger EFH consultation include, but are not limited to,
the U.S. Army Corps of Engineers (USACE), Environmental Protection Agency (EPA), Federal
Energy Regulatory Commission, and Department of the Navy. Fishery Management Councils
(FMCs) may also choose to comment on proposed actions that may adversely affect EFH.

1 EFH is defined as “those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” “Waters” include
aquatic areas and their associated physical, chemical, and biological properties. “Substrate” includes sediment underlying the waters.
“Necessary” means the habitat required to support a sustainable fishery and the managed species’ contribution to a healthy ecosystem.
“Spawning, breeding, feeding, or growth to maturity” covers habitat types utilized by a species throughout its life cycle (50 CFR 600.10).

2 An adverse effect is any impact that reduces the quality and/or quantity of EFH. Adverse effects may include 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, as well
as other ecosystem components. Adverse effects may be site-specific or habitat-wide impacts, including individual, cumulative, or synergistic
consequences of actions (50 CFR 600.910[a]).
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1.2 Significance of Essential Fish Habitat

As Congress recognized in section 2(a)(9) of the MSA, “One of the greatest long-term threats to
the viability of commercial and recreational fisheries is the continuing loss of marine, estuarine,
and other aquatic habitats. Habitat considerations should receive increased attention for the
conservation and management of the fishery resources of the United States.” EFH-designated
waters and substrate are diverse and widely distributed, and also closely interconnected with
other aquatic and terrestrial environments. Designated EFH is under the jurisdiction of the
FMCs.

Section 303(a)(7) of the MSA requires fishery management plans (FMPs) to describe and
identify EFH, minimize to the extent practicable the adverse effects of fishing on EFH, and
identify other actions to encourage the conservation and enhancement of EFH. FMCs undertake
detailed analyses to evaluate the potential adverse effects of fishing on EFH, with particular
emphasis on mobile fishing gear that contacts sensitive bottom habitat features, and must act to
address effects to EFH that are more than minimal and not temporary in nature. FMPs also must
identify activities other than fishing that may adversely affect EFH, and for each activity
describe known and potential adverse effects to EFH and identify actions to encourage the
conservation and enhancement of EFH.

This document addresses non-fishing activities that may adversely affect EFH. These activities
are grouped into the four different systems in which they usually occur: upland, river or riverine,
estuary or estuarine, and coastal or marine.

1.3 Non-fishing Activities

The waters and substrates that comprise EFH are susceptible to a wide array of human activities
unrelated to fishing. Broad categories of such activities include, but are not limited to, mining,
dredging, fill, impoundment, discharges, water diversions, thermal additions, actions that
contribute to nonpoint source pollution and sedimentation, introduction of potentially hazardous
materials, introduction of exotic species, and the conversion of aquatic habitat that may
eliminate, diminish, or disrupt the functions of EFH. Non-fishing activities discussed in this
document are subject to a variety of regulations and restrictions designed to limit environmental
impacts under federal, state, and local laws. Listing all applicable environmental laws and
management practices is beyond the scope of the document. Moreover, the coordination and
consultation required by section 305(b) of the MSA does not supersede the regulations, rights,
interests, or jurisdictions of other federal or state agencies. NMFS may use the information in
this document as a source when developing conservation recommendations for specific actions
under section 305(b)(4)(A) of the MSA. NMFS will not recommend that state or federal
agencies take actions beyond their statutory authority, and NMFS’ EFH conservation
recommendations are not binding.

Ideally, actions that are not water-dependent should not be located in EFH if such actions may
have adverse impacts on EFH. Activities that may result in significant adverse effects on EFH
should be avoided where less environmentally harmful alternatives are available. If there are no
alternatives, the impacts of these actions should be minimized. Environmentally sound
engineering and management practices should be employed for all actions that may adversely
affect EFH. If avoidance or minimization is not practicable, or will not adequately protect EFH,
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compensatory mitigation; as defined for Section 404 of the Clean Water Act (CWA) should be
considered to conserve and enhance EFH.

The potential for effects from larger, less readily managed processes associated with human
activity also exists, such as climate change and ocean acidification. Climate change may lead to
habitat changes that prompt shifts in the distribution of managed species. Likewise, should
ocean conditions warm to allow for new shipping routes, new vectors may emerge for
introducing invasive species in cargo and ballast waters. Ocean acidification also could alter
species distributions and complicated food web dynamics. These larger ecosystem level effects
are discussed in this document where applicable within each activity type.

1.4 Purpose of the Document

The general purpose of this document is to identify non-fishing activities that may adversely
impact EFH and provide conservation recommendations that can be implemented for specific
types of activities to avoid or minimize adverse impacts to EFH. This information must be
included in FMPs, under section 303(a)(7) of the MSA, and will be useful to NMFS biologists
reviewing proposed actions that may adversely affect EFH. This document also is intended to be
utilized by federal action agencies undertaking EFH consultations with NMFS, especially in
preparing EFH assessments.

The conservation recommendations for each activity category are suggestions the action agency
or others can undertake to avoid, offset, or mitigate impacts to EFH. These conservation
recommendations represent a short menu of actions that can contribute to the conservation,
enhancement, and proper functioning of EFH. These recommendations may or may not be
applicable on a site-specific basis. For each site and proposed action, different recommendations
may be tailored based on the best and most current scientific information before or during EFH
consultations. Because many non-fishing activities have similar adverse effects on living marine
resources, some redundancy in the descriptions of impacts and the accompanying conservation
recommendations between sections in this report is unavoidable.

1.5 Overall Approach

This document updates and builds upon a collaborative evaluation of non-fishing effects to EFH
completed in 2004 by the NMFS Alaska Region, Northwest Region, and Southwest Region and
the respective Fisheries Science Centers. In April 2005, NMFS completed the Final
Environmental Impact Statement for Essential Fish Habitat Identification and Conservation in
Alaska (EFH EIS; NMFS 2005) and the North Pacific Fishery Management Council amended its
FMPs to address the EFH requirements of the MSA. The EFH EIS contained an appendix
(Appendix G) that addressed non-fishing impacts to EFH.

EFH regulations state that FMCs and NMFS should review the EFH provisions of FMPs at least
once every 5 years and that the EFH provisions should be revised or amended, as warranted,
based on available information (50 CFR 600.815(a)(10)). These regulations also state that the
review should evaluate published scientific literature, unpublished scientific reports, information
solicited from interested parties, and previously unavailable or inaccessible data. The North
Pacific Fishery Management Council completed its most recent 5-year review in April 2010 and
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voted to revise the EFH sections of its FMPs. This document will be used to revise the sections
of the FMPs dealing with non-fishing impacts to EFH.

1.6 Effect of the Recommendations on Non-fishing Activities

The recommendations contained in this document for non-fishing activities are non-binding.
They are intended to convey reasonable steps that could be taken to avoid or minimize adverse
effects of categories of non-fishing activities on EFH. Their implementation is entirely at the
discretion of the entities responsible for the activities and the agencies with applicable regulatory
jurisdiction. NMFS habitat biologists may use these recommendations as a starting point when
consulting with federal action agencies on specific activities that may adversely affect EFH.
NMFS develops EFH conservation recommendations for specific activities case-by-case based
on the circumstances, so the recommendations in this document may or may not apply to any
particular project.
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Chapter 2

Upland Activities

Upland activities can impact EFH through both point source and nonpoint source pollution.
Nonpoint source impacts are discussed here. Technically, the term “nonpoint source” means
anything that does not meet the legal definition of point source in section 502(14) of the CWA,
which refers to discernible, confined, and discrete conveyance from which pollutants are or may
be discharged. Land runoff, precipitation, atmospheric deposition, seepage, and hydrologic
modification, generally driven by anthropogenic development, are the major contributors to
nonpoint source pollution. Major sources of nonpoint pollution that are discussed in detail in this
document include:

= Silviculture/Timber Harvest (Section 2.1)

= Pesticides (Section 2.2)

= Urban and Suburban Development (Section 2.3)

= Road Building and Maintenance (Section 2.4)

= Flood Control/Shoreline Protection, including channelization (Section 4.7)

Nonpoint source pollution is usually lower in intensity than an acute point source event, but may
be more damaging to fish habitat in the long term. Deegan and Buchsbaum (2005) place human
impacts to marine habitats into three categories: (1) permanent loss; (2) degradation; and (3)
periodic disturbance. Nonpoint source pollution may be a periodic disturbance that creates a
situation of degradation and leads to permanent loss. It may affect sensitive life stages and
processes, is often difficult to detect, and its impacts may go unnoticed for a long time. When
population impacts are detected, they may not be tied to any one event or source, and may be
difficult to correct, clean up, or mitigate.

The impacts of nonpoint source pollution on EFH may not necessarily represent a serious,
widespread threat to all species and life history stages. The severity of the threat of any specific
pollutant to aquatic organisms depends upon the type and concentration of the pollutant and the
length of exposure for a particular species and its life history stage. For example, species that
spawn in areas that are relatively deep with strong currents and well-mixed water may not be as
susceptible to pollution as species that inhabit shallow, inshore areas near or within enclosed
bays and estuaries. Similarly, species whose egg, larval, and juvenile life history stages utilize
shallow, inshore waters and rivers may be more prone to coastal pollution than are species whose
early life history stages develop in offshore, pelagic waters.

2.1 Silviculture/Timber Harvest

Recent revisions to federal and state timber harvest regulations in Alaska and best management
practices (BMPs) have resulted in increased protection of EFH on federal, state, and private
timber lands (USDA 2008b ).
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These revised regulations include forest management practices, which when fully implemented
and effective, could avoid or minimize adverse effects to EFH. However, if these management
practices are ineffective or not fully implemented, timber harvest could have both short and long
term impacts on EFH throughout many coastal watersheds and estuaries. Historically, timber
harvest in Alaska was not conducted under the current protective standards, and these past
practices may have degraded EFH in some watersheds.

2.1.1 Potential Adverse Impacts

In both small and large watersheds there are many complex and important interactions between
fish and forests (Northcote and Hartman 2004). If appropriate environmental standards are not
followed, forest conditions after harvest may result in altered or impaired instream habitat
structure and watershed function. However, when followed appropriately, modern forestry
practices avoid or minimize most of these potential effects on EFH; potential impacts to EFH
have been greatly reduced by the adoption of BMPs designed to protect fish habitat.

Five major categories of silvicultural activities can adversely affect EFH if appropriate forestry
practices are not followed: 1) construction of logging roads, 2) creation of fish migration
barriers, 3) removal of streamside vegetation, 4) hydrologic changes and sedimentation, and 5)
disturbance associated with log transfer facilities (LTFs) (Section 4.8). Possible effects to EFH
include the following (Northcote and Hartman 2004):

= Removal of the dominant vegetation and conversion of mature and old-growth upland
and riparian forests to tree stands or forests of early seral stage;

= Reduction of soil permeability and increase in the area of impervious surfaces;

= Increase in erosion and sedimentation due to surface runoff and mass wasting processes,
also potentially affecting riparian areas;

= |Impaired fish passage because of inadequate design, construction, and/or maintenance of
stream crossings;

= Altered hydrologic regimes resulting in inadequate or excessive surface and stream flows,
increased streambank and streambed erosion, loss of complex instream habitats;

= Changes in benthic macroinvertebrate populations,
= Loss of instream and riparian cover;

= Increased surface runoff with associated contaminants (e.g., herbicides, fertilizers, and
fine sediments) and higher temperatures;

= Alterations in the supply of large woody debris (LWD) and sediment, which can have
negative effects on the formation and persistence of instream habitat features; and

= Excess debris in the form of small pieces of wood and silt, which can cover benthic
habitat and reduce dissolved oxygen levels.
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2.1.1.1 Construction of Logging Roads

Improperly engineered, constructed, or maintained logging roads can destabilize slopes and
increase erosion and sedimentation (as discussed above). Two major types of erosion may
occur: mass wasting and surface erosion. Mass wasting (such as landslides, debris slides,
slumps, earthflows, debris avalanches, and debris flows) can be directly or indirectly caused or
exacerbated by timber harvest and road building on high-hazard soils and unstable slopes.
Accelerated erosion rates from roads because of debris slides range from 30 to 300 times the
natural rate in forested areas, but vary with terrain in the Pacific Northwest (Sidle et al. 1985).
Erosion from roadways is most severe when construction practices do not include properly
located, sized, and installed culverts; proper ditching; and ditch blocker water bars (Furniss et al.
1991). The eroded sediment can reach downslope waterways. BMPs included in current federal
and state forest practices require that hazardous slopes be avoided or site-specific hazard
management plans must be developed.

2.1.1.2 Creation of Fish Migration Barriers

Stream crossings (bridges and culverts) on forest roads that are inadequately designed, installed,
or maintained can result in full or partial barriers to both upstream and downstream fish
migration. For example, between 10 percent and 13 percent of the stream crossing structures
installed since 1997 on the Tongass National Forest do not meet juvenile fish passage standards
for upstream migration (USDA 2004). Forest Plan standards stipulate that juvenile fish will have
unrestricted upstream passage within a defined range of stream flows (USDA 2004). Current
fish passage standards on the Tongass National Forest stipulate that juvenile fish be able to
successfully swim through culverts approximately 98 percent of the year (USDA 2004).

Perched and undersized culverts can accelerate stream flows so that these structures become
velocity barriers for migrating fish. However, perched culverts are prohibited under current
BMPs, and all culverts are now subject to sizing requirements designed to allow passage of fish
and significant flood events.

Blocked culverts result from undersized designs or inadequate maintenance to remove debris.
When a culvert is blocked, it can result in displacement of the stream from the downstream
channel to the roadway or roadside ditch, resulting in dewatering of the downstream channel and
increased erosion of the roadway. Under modern BMPs, however, culverts must be properly
sized and maintained.

Culverts and bridges deteriorate structurally over time. Failure to replace or remove them at the
end of their useful life may cause partial or total fish passage blockage. Current BMPs require
removal of culverts upon road closure unless other measures are warranted. Channel incision
can often occur downstream of a culvert and generally moves upstream. An existing culvert can
act as a grade control, halting the upstream progression of a head cut and causing further channel
regrade (Castro 2003); therefore caution should be used when removing culverts, as the
unchecked upstream progression of a head cut can cause further damage to EFH. Additional
information on culverts is available in the August 2001 Alaska Department of Fish and Game
(ADF&G) and Alaska Department of Transportation and Public Facilities (ADOT&PF)
Memorandum of Agreement for the Design, Permitting, and Construction of Culverts for Fish
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Passage (ADF&G and ADOT&PF 2001) and the 2008 NMFS Northwest Region’s Anadromous
Salmonid Passage Facility Design (NMFS 2011).

2.1.1.3 Removal of Watershed and Streamside Vegetation

Removing streamside vegetation increases the amount of solar radiation reaching the stream and
can result in warmer water temperatures, especially in small, shallow streams of low velocity. In
southeast Alaska, Meehan et al. (1969) found that maximum temperature in logged streams
without riparian buffers exceeded that of unlogged streams by up to 2.3 °C, but did not reach
lethal temperatures. In cold climates, the removal of riparian vegetation can result in lower
water temperatures during winter, increasing the formation of ice, and damaging and delaying
the development of incubating fish eggs and alevins. Current BMPs require retention of riparian
buffers for shade, which should limit changes in water temperature and dissolved oxygen.

By removing watershed or streamside vegetation, timber harvest reduces transpiration losses
from the landscape and decreases the absorptive capability of the groundcover. These changes
can result in increased surface runoff during periods of high precipitation and decreased base
flows during dry periods (Heifetz et al. 1986; Myren and Ellis 1984). Reduced soil strength can
result in destabilized slopes and increased sediment and debris input to streams (Swanston 1974).
Sediment deposition in streams can reduce benthic community production (Culp and Davies
1983), cause mortality of incubating salmon eggs and alevins (Koski 1981), and reduce the
amount of habitat available for juvenile salmon (Heifetz et al. 1986). Cumulative sedimentation
from logging activities can significantly reduce the egg-to-fry survival of coho and chum salmon
(Cederholm and Reid 1987). Reductions in the supply of LWD also result when old-growth
forests are removed, with resulting loss of habitat complexity that is critically important for
successful salmonid spawning and rearing (Bisson et al. 1988: Murphy and Koski 1989). These
effects are felt when vegetation is removed within a stream’s watershed, but are intensified when
streamside vegetation is removed. Current riparian buffer standards and BMPs are being
implemented in most instances (USDA 2008a ) and long-term effectiveness studies are being
conducted to determine if timber harvest has any effect on habitat condition (Martin and
Grotefendt 2001; Martin and Shelly 2004).

2.1.1.4 Hydrologic Changes and Sedimentation

According to the Tongass Land Management Plan Revision, forest management activities affect
water quality and quantity and the timing of water flows, through alteration of soil and watershed
conditions. Most watersheds are in a state of dynamic equilibrium where changes occur
naturally because of changes in weather patterns. Because of the overriding influence of climate
and basin resiliency, changes in streamflow and sediment delivery resulting from management
activities (e.g. timber harvest) are difficult to measure.

Sediment is water-transported earth material. Sediment may be transported as either suspended
load or bedload. Suspended load is carried within the water column, while bedload material
moves (rolls or bounces) along the bottom of the stream or riverbed. Suspended load causes
water to have a turbid or murky appearance. Under natural conditions, the great majority of
suspended load and bedload transport occurs during storm runoff events (USDA 2003).

The mass wasting of soil, streams cutting new channels, and bank erosion are the main natural
processes creating sediment. Landslides cause large, but temporary, increases in suspended and
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bedload sediments. Stream and riverbed or bank erosion may contribute to sedimentation over
long periods of time. Steep terrain and large amounts of rainfall make the land sensitive to
natural sediment production, and to sediment produced by road construction and timber-
harvesting activities.

Forest management activities that have the greatest potential to affect soil erosion, including
sheet rill, gully, or mass wasting erosion, are associated with timber-harvest and include road and
log-landing construction, rock pit development, and some yarding methods. As discussed in
Section 2.1.1.1, road construction increases soil erosion because of the destabilizing effect of
cuts, fills, and drainage alteration and the lack of protective vegetation cover on road surfaces
and other disturbed areas. The actual amount of erosion caused by roads is not known or reliably
guantifiable (USDA 2003).

Sediment that settles on, or penetrates into, the stream bed is of more concern than suspended
sediment, and can lead to long-term deleterious changes to fish and invertebrate populations.
Soil mass wasting constitutes the most potentially damaging type of erosion, and is thought to be
the major cause of accelerated erosion resulting from silvicultural activities. Although mass
wasting has the potential positive effect of providing new sources of woody debris and gravel, it
also negatively affects aquatic habitats by destroying viable eggs by smothering and bed load
overturn, and by destroying habitat elements for fish (pools, riffles, log discharge, etc...) (USDA
2003). Standards and guides, Best Management Practices, and other relevant mitigation
measures are applied to minimize potential adverse effects.

2.1.2 Recommended Conservation Measures

The following recommended conservation measures for silviculture/timber harvest should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH. The following references apply to all conservation
recommendations.

= For all potential adverse impacts to EFH from silviculture/timber harvest, the current
standards and guidelines for the Tongass National Forest in Southeast Alaska can be
found at: http://tongass-fpadjust.net/Documents/2008 Forest_Plan.pdf.

= The current standards and guidelines for the Chugach National Forest including soils and
fish, water, and riparian areas can be found at:
http://www.fs.usda.gov/Internet/FSE_ DOCUMENTS/fsm8_028736.pdf.

= The Forest Service Region 10 Best Management Practices Policy, Soil and Water
Conservation Handbook, FSH 2509.22 can be found at:
http://www.fs.usda.qgov/wps/portal/fsinternet/!ut/p/c4/04 SB8K8xLLMIMSSzPy8xBz9C
P0Oos3gjAwhwtDDw9 Al8zPyhQoY6BdkOyoCAGixyPg!/?ss=1110&navtype=BROWS
EBYSUBJECT&cid=fshdev2 038796&navid=160000000000000&pnavid=null&positio
n=Not Yet Determined.Html&ttype=detail&pname=Region 10- Land & Resource

Management.

= The State of Alaska Forest Resources & Practices Regulations dated June 2004 can be
found at: http://forestry.alaska.gov/pdfs/forpracregs.pdf.
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= The State of Alaska riparian management standards can be found at:
http://forestry.alaska.gov/pdfs/fprachrt.pdf.

2.1.2.1 Stream Buffers

For timber operations in watersheds with EFH, adhere to modern forest management practices
and BMPs, including the maintenance of vegetated buffers along all streams to the extent
practicable in order to reduce sedimentation and supply large wood. In Alaska, buffer width is
site-specific and varies by stream class (Class I, Il, I11, IV, Non-streams), stream process groups
(flood plain, glacial outwash, alluvial fan, low gradient contained, moderate gradient/mixed
control, moderate gradient contained, high gradient contained, palustrine, and estuarine), channel
type (AF1l, AF@, AF8, ES1, ES2, ES3, ES4, ES8, FPO, FP1, FP2, FP3, FP4, FP5, GO1, GO2,
GO3, GO4, HCO, HC1, HC2, HC3, HC4, HC5, HC6, HC8, HC9, LC1, LC2, MC1, MC2, MC3,
MMO, MM1, MM2, PAO, PAL, PA2, PA3, PA4, and PA5S), and stream gradient and is dependent
on use by anadromous and resident fish. Riparian management standards differ on public and
private lands. Riparian buffers required on federal lands can be found in the Tongass and
Chugach National Forests Resource Management Plans. Riparian management on the Tongass
National Forest is also done in accordance with the Tongass Timber Reform Act, by which no
commercial harvest is allowed within 100 feet horizontal distance either side on Class | streams,
and Class Il streams that flow directly into a Class I stream. Riparian buffers required on other
lands must comply with the Alaska Forest Resources & Practices Regulations. See the links
listed above for more details.

2.1.2.2 Estuary and Beach Fringe

For timber operations adjacent to estuaries or beaches, maintain vegetated buffers as needed to
protect EFH. Estuaries are ecological systems at the mouths of streams where fresh and salt
water mix, and where salt marshes and intertidal mudflats are present. The landward extent of an
estuary is the limit of salt-tolerant vegetation (not including the tidally influenced stream or river
channel incised into the forested uplands), and the seaward extent is a stream’s delta at mean low
water. The estuary fringe is an area of approximately 1,000 feet slope distance around all
identified estuaries and should be maintained as unmodified forest. The beach fringe is an area
of approximately 1,000 feet slope distance inland from mean high tide around all marine
coastlines. The beach fringe should be maintained as mostly undisturbed forest that contributes
to maintenance of the ecological integrity of the biologically rich tidal and intertidal zone.

2.1.2.3 Watershed Analysis
A watershed analysis is a procedure for assessing important riparian and aquatic values and

processes in a watershed context. It is designed to:
= Help set the stage for project-level planning and decisions;
= Strengthen the project NEPA analysis and decision; and
= Focus interdisciplinary discussion on key watershed resources (USDA 2008a).

The scope and intensity of the watershed analysis should be commensurate with the level of risk
associated with the NEPA decision, and the information necessary to support the decision.
Watershed analysis requires site-specific field-based site evaluations. Watershed analysis
includes: field inventory of all affected stream reaches to verify fish presence, stream classes,
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and channel types; consideration of cumulative effects of past, present, and future timber sales
within the watershed; assessment of current condition; and additional analyses. A watershed
analysis should be incorporated into timber and silviculture projects whenever practicable.

2.1.2.4 Forest Roads

Forest roads can be a major cause of sediment into streams, and road culverts can block or inhibit
upstream fish passage. Roads need to be designed to minimize sediment transport problems and
to avoid fish passage problems. Recommended conservation measures include but are not
limited to the following:

= Incorporate erosion control and stabilization measures in project plans for stabilizing all
human-caused soil disturbances.

= Avoid construction on highly unstable uplifted marine sediment and on slopes in excess
of the soil’s internal angle of friction. Avoid locating roads and landings on a slope
greater than 67 percent, on an unstable slope, or in a slide-prone area.

= Avoid construction of roads across alluvial floodplains, mass wastage areas, and braided
bottom lands.

= Seek road locations that avoid fish streams, crossing streams when other locations are
not feasible and fish habitat can be protected. Where roads are located near fish streams,
avoid the introduction of sediment during clearing, construction, and operation activities.
Excess excavation material must not encroach upon the stream course. Leave as much
undisturbed ground cover between the road and the stream as feasible. Require complete
end haul of excess excavation where there is the probability of downhill movement of
that material into the stream.

= Meet fish passage direction at locations where roads cross fish streams. Specify
permissible uses of heavy machinery and the timing of road construction activities.

= Slope drainage ditches along the roadbed to the nearest relief culvert. Discharge from
road ditches should be cross drained to filter on natural forest floor, rather than flowing
directly into streams.

= Avoid the introduction or spread of invasive species during road construction,
reconstruction, and maintenance.

2.2 Pesticides

Pesticides are substances intended to prevent, destroy, control, repel, kill, or regulate the growth
of undesirable biological organisms. Pesticides include the following: insecticides, herbicides,
fungicides, rodenticides, repellents, bactericides, sanitizers, disinfectants, and growth regulators.
More than 900 different active pesticide ingredients are currently registered for use in the United
States and are formulated with a variety of other inert ingredients that may also be toxic to
aquatic life. Legal mandates covering pesticides are the CWA and the Federal Insecticide,
Fungicide, and Rodenticide Act. Water quality criteria for the protection of aquatic life have
only been developed for a few of the currently used ingredients (EPA, Office of Pesticide
Programs). In Alaska, the pesticide control program is administered by the Alaska Department
of Environmental Conservation’s (ADEC’s) Division of Environmental Health
(http://www.dec.state.ak.us/EH/pest/index.htm). Nationwide, the most comprehensive
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environmental monitoring efforts have been conducted by the U.S. Geological Survey as part of
the National Water Quality Assessment Program.

While agricultural run-off is a major source of pesticide pollution in the lower 48 states, in
Alaska, other human activities, such as fire suppression on forested lands, forest site preparation,
noxious weed control, right-of-way maintenance (e.g., roads, railroads, power lines), algae
control in lakes and irrigation canals, riparian habitat restoration, and urban and residential pest
control are the most common sources of these substances.

Pesticides are frequently detected in freshwater and estuarine systems that provide EFH.
Pesticides can enter the aquatic environment as single chemicals or as complex mixtures. Direct
applications, surface runoff, spray drift, agricultural return flows, and groundwater intrusions are
all examples of transport processes that deliver pesticides to aquatic ecosystems. Habitat
alteration from pesticides is different from more conventional water quality parameters because,
unlike temperature or dissolved oxygen, the presence of pesticides can be difficult to detect due
to limitations in proven methodologies. This monitoring may also be expensive. As analytical
methodologies have improved in recent years, the number of pesticides documented in fish and
their habitats has increased. In addition, pesticides may bioaccumulate in the ecosystem by
retention in sediments and detritus, which are then ingested by macroinvertebrates, and which, in
turn, are eaten by larger invertebrates and fish (Atlantic States Marine Fisheries Commission
1992).

2.2.1 Potential Adverse Impacts

There are three basic ways that pesticides can adversely affect EFH. These are (1) a direct, lethal
or sublethal, toxicological impact on the health or performance of exposed fish; (2) an indirect
impairment of aquatic ecosystem structure and function; and (3) a loss of aquatic
macroinvertebrates that are prey for fish and aquatic vegetation that provides physical shelter for
fish.

Fish kills are generally rare when pesticides are used according to their labels. For fish, most
effects from pesticide exposures are sublethal. Sublethal effects are a concern if they impair the
physiological or behavioral performance of individual animals in ways that will decrease their
growth or survival, alter migratory behavior, or reduce reproductive success. In addition to early
development and growth, many pesticides have been shown to impair fish’s endocrine, immune,
nervous, and reproductive systems (Moore and Waring 2001). Historically, sublethal impacts of
pesticides on fish health were rarely addressed and therefore are poorly understood. Over the
past few years, study of acetylcholinesterase-inhibiting insecticides has shown that sublethal
exposures affect fitness of exposed salmonids and ultimately may result in population level
consequences (NMFS 2008, 2009; Baldwin et al. 2009). Understanding the consequences of
sublethal impacts to fish remains a focus of recent and ongoing National Oceanic and
Atmospheric Administration (NOAA) research (Scholz et al. 2000; Sandahl et al. 2005; Laetz et
al. 2009).

The effects of pesticides on ecosystem structure and function can be key factors in determining
the cascading impacts of those chemicals on fish and other aquatic organisms at higher trophic
levels (Preston 2002). This includes impacts on primary producers (Hoagland et al. 1996) and
aquatic microorganisms (DeLorenzo et al. 2001), as well as on macroinvertebrates that are prey
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species for fish. For example, many pesticides are specifically designed to kill insects. Not
surprisingly, these chemicals are toxic to insects and crustaceans that inhabit river systems and
estuaries. Overall, pesticides will have an adverse impact on fish habitat if they reduce the
productivity of aquatic ecosystems.

Some herbicides are toxic to aquatic plants that provide shelter for various fish species. A loss of
aquatic vegetation could damage nursery habitat or other sensitive habitats, such as eelgrass beds
and emergent marshes.

2.2.2 Recommended Conservation Measures

The following recommended conservation measures regarding pesticides (including insecticides,
herbicides, fungicides, rodenticides, repellents, bactericides, sanitizers, disinfectants, and growth
regulators) should be viewed as options to avoid and minimize adverse impacts and promote the
conservation, enhancement, and proper functioning of EFH.

= Incorporate integrated pest management and BMPs as part of the authorization or
permitting process to ensure the reduction of pesticide contamination in EFH (Scott et al.
1999). If pesticides must be applied, consider area, terrain, weather, droplet size,
pesticide characteristics, and other conditions to avoid or reduce effects to EFH.

= Carefully review labels and ensure that application is consistent with the product’s
directions. Follow local, supplemental instructions such as state-use bulletins where they
are available.

= Avoid the use of pesticides within 500 linear feet and/or 1000 aerial feet of anadromous
fish bearing streams.

= For forestry vegetation management projects, follow the ADEC measures that establish a
35-foot pesticide-free buffer area from any surface or marine water body and require that
pesticides not be applied within 200 feet of a public water source.
http://www.dec.state.ak.us/regulations/pdfs/18%20AAC%2090.pdf

= Consider current and recent meteorological conditions. Rain events may increase
pesticide runoff into adjacent water bodies. Saturated soils may inhibit pesticide
penetration.

= Do not apply pesticides when wind speeds exceed 10 mph.

= Begin application of pesticide products nearest to the aquatic habitat boundary and
proceed away from the aquatic habitat; do not apply towards a water body.

2.3 Urban and Suburban Development

Urban and suburban development is most likely the greatest non-fishing threat to EFH (NMFS
1998 a, b). Urban and suburban development and the corresponding infrastructure result in four
broad categories of impacts to aquatic ecosystems: hydrological, physical, water quality and
biological (CWP 2003).
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2.3.1 Potential Adverse Impacts

Potential impacts to EFH most directly related to general urban and suburban development
discussed below are the watershed effects of land development, including stormwater runoff.
Other development-related impacts are discussed in later sections of this document, including
dredging (Section 4.1), wetland fill, and shoreline construction (Section 4.2).

Development activities within watersheds and in coastal marine areas can impact EFH on both
long and short timeframes. The Center for Watershed Protection (CWP) made a comprehensive
review of the impacts associated with impervious cover and urban development and found a
negative relationship between watershed development and 26 stream quality indicators (CWP
2003). The primary impacts include (1) the loss of hyporheic zones (the region beneath and next
to streams where surface and groundwater mix), and riparian and shoreline habitat and
vegetation; and, (2) runoff. Removal of riparian and upland vegetation has been shown to
increase stream water temperatures, reduce supplies of LWD, and reduce sources of prey and
nutrients to the water system. An increase in impervious surfaces in a watershed, such as the
addition of new roads, buildings, bridges, and parking facilities, results in a decreased infiltration
to groundwater and increased runoff volumes. This also has the potential to adversely affect
water quality and the shape of the hydrograph in downstream water bodies (i.e., estuaries and
coastal waters).

The loss of hyporheic zones and riparian and shoreline habitat and vegetation can increase water
temperatures and remove sources of cover. Such impacts can alter the structure of benthic and
fish communities. Shoreline stabilization projects (Section 4.7) that alter reflective wave energy
can impede or accelerate natural movements of shoreline substrates, thereby affecting intertidal
and sub-tidal habitats. Channelization of rivers causes loss of floodplain connectivity and
simplification of habitat. The resulting sediment runoff can also restrict tidal flows and
elevations, resulting in losses of important fauna and flora (e.g., submerged aquatic vegetation).

Runoff from impervious surfaces is the most widespread source of pollution into the nation’s
waterways (USEPA 1995). Runoff from urban development is an emerging threat, particularly
to ecosystems along all coastal margins of the United States (McCarthy et al. 2008; Weiss et al.
2008), as urban and suburban development in the United States continues to expand in coastal
areas at a rate approximately four times greater than in non-coastal areas. Impacts from urban
and suburban development are generally difficult to control because of the intermittent nature of
rainfall and runoff, the large variety of pollutant source types, and the variable nature of source
loadings (Safavi 1996). Such runoff includes pollutants such as construction sediments, oil from
vehicles, road salts, bacteria from failing septic systems, and heavy metals. The 2000 National
Water Quality Inventory (USEPA 2002) reported that runoff from urban areas is the leading
source of impairment in surveyed estuaries and the third largest source of impairment in
surveyed lakes. While our understanding of the individual, cumulative, and synergistic effects of
all contaminants on the coastal ecosystem are incomplete, pollution discharges may cause
organisms to be more susceptible to disease or impair reproductive success (USEPA 2005).
Urban areas can have a chronic and insidious pollution potential that one-time events such as oil
spills do not.

Salmonids and other anadromous fish appear to be particularly impacted by the proportion of
impervious cover in a watershed (CWP 2003). In a study in the Pacific Northwest, coho salmon
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were seldom found in watersheds above 10 percent or 15 percent impervious cover (Luchetti and
Feurstenburg 1993). Other studies have shown that impacts to stream quality can be expected
when a watershed exceeds 10 percent impervious cover (CWP 2003). Key stressors in urban
streams, such as higher peak flows and reduction in habitat complexity (e.g., fewer pools, LWD,
and hiding places), as well as changes in water quality, are believed to change salmon species
composition, favoring cutthroat trout populations over the natural coho populations (Horner et al.
1999; May et al. 1997).

Stormwater management systems are often built to move water quickly away from roads,
resulting in increased velocities and higher peak volume of water into streams. Uncontrolled
higher velocities and higher peak flow volumes of urban stormwater have a greater erosive
capacity than stormwater from a forested watershed. Higher velocities and flow volumes erode
streambanks and increase stream sediment loads. In a simulation model comparing an urban
watershed with a forested watershed, Corbett et al. (1997) demonstrated that runoff from an
urban watershed had volume and sediment yield 5.5 times greater than that from a forested
watershed. Additionally reduced canopy cover can often cause higher stream temperatures.
Literature reviews and ongoing research illustrate the adverse impacts of urban stormwater
discharge and growing communities on fresh water and marine invertebrate, fish and marine
mammal populations (Weiss 2008, LaLiberte 2006, Beach 2002, Neff 2002).

Urban stormwater also discharges nonpoint pollutants to soil and water, leading to their eventual
bioaccumulation in aquatic species, which is also well documented in these and numerous other
reports. Polycyclic aromatic hydrocarbons (PAHS) are among the most toxic to aquatic life and
can persist for decades (Short et al. 2003). Waterborne PAH levels are often significantly higher
in urbanized than non-urbanized watersheds (Fulton et al. 1993). Petroleum-based contaminants
contain PAHSs, which when released into the environment through spill, combustion, and
atmospheric deposition can cause acute toxicity to managed species and their prey, as some
PAHSs are known carcinogens and mutagens (Neff 1985).

Sublethal effects of fish exposure to many chemical and metal pollutants often associated with
urban stormwater over time may prove more deleterious than concentrations that are
immediately lethal. Subtle sublethal effects on the fish may alter their behavior, feeding habits,
and reproductive success (Murty 1986). Stormwater contaminants have been shown to
negatively alter cellular function and biochemical machinery in many aquatic organisms, giving
rise to the incidence of carcinogenesis through oxidized metabolites, interfering with DNA repair
mechanisms, and/or initiating teratogenesis (prenatal toxicity that causes structural or functional
defects in the developing embryo or fetus), all of which can increase mortality in fish species.
Some stormwater contaminants disrupt neurotoxic and olfactory responses that maintain normal
homing, predator avoidance, and spawning behavior. They can weaken immune system
response, and inadvertently increase susceptibility and mortality from diseases. These
conclusions are well documented in a variety of fish species (Sandahl 2007b; Baldwin et al.
2003; Dethloff et al. 1999; Hansen et al. 1999a, 1999b; Muir et al. 1988; Neff 1985).

Failing septic systems and combined sewer overflows are an outgrowth of urban development.
EPA estimates that 10 percent to 25 percent of all individual septic systems are failing at any one
time, introducing excrement, detergents, chlorine and other chemicals into the environment.
Even treated wastewater from urban areas can alter the physiology of intertidal organisms
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(Moles and Hale 2003). Sewage discharge is a major source of coastal pollution, contributing
41, 16, 41, and 6 percent of the total pollutant load for nutrients, bacteria, oils, and toxic metals,
respectively (Kennish 1998). Nutrients such as phosphorus concentrations, in particular, are
indicative of urban stormwater runoff (Holler 1990) and as a limiting nutrient for plant growth
may lead to algal blooms, eutrophication, loss of biodiversity, and expansion of invasive species.
Sewage wastes may also contain significant amounts of organic matter that exert a biochemical
oxygen demand (Kennish 1998). Organic contamination contained within urban runoff can also
cause immunosuppression (Arkoosh et al. 2001).

2.3.2 Recommended Conservation Measures

The following recommended conservation measures should be viewed as options to avoid and
minimize adverse impacts and promote the conservation, enhancement, and proper functioning
of EFH where threats of impacts from urban and suburban development exist.

= Implement BMPs for sediment control during construction and maintenance operations
(USEPA 1993). These can include: avoiding ground-disturbing activities during the wet
season; minimizing exposure time of disturbed lands; using erosion prevention and
sediment control methods; minimizing the spatial extent of vegetation disturbance;
maintaining buffers of vegetation around wetlands, streams, and drainage ways; and
avoiding building activities in areas with steep slopes and areas prone to mass wasting
events with highly erodible soils. Use of structural BMPs such as sediment ponds,
sediment traps, vegetated swales, or other facilities designed to slow water runoff and
trap sediment and nutrients is recommended.

= Avoid using hard engineering structures for shoreline stabilization and channelization
when possible. Use bioengineering approaches (i.e., approaches with principles of
geomorphology, ecology, and hydrology) to protect shorelines and riverbanks, such as
using native vegetation for soil stabilization. Naturally stable shorelines and river banks
should not be altered.

= Encourage comprehensive planning for watershed protection, and avoid or minimize
filling and building in coastal and riparian areas affecting EFH. Development sites
should be planned to minimize clearing and grading, cut-and-fill, and new impervious
surfaces.

=  Where feasible, remove obsolete impervious surfaces such as abandoned parking lots and
buildings from riparian and shoreline areas, and reestablish water regime, wetlands, and
native vegetation.

= Protect and restore vegetated buffer zones of appropriate width along streams, lakes, and
wetlands that include or influence EFH.

= Manage stormwater to replicate the natural hydrologic cycle, maintaining natural
infiltration and runoff rates to the maximum extent practicable.

= Where instream flows are insufficient to maintain water quality and quantity needed for
EFH, establish conservation guidelines for water use permits, and encourage the purchase
or lease of water rights and the use of water to conserve or augment instream flows in
accordance with state and federal water laws.
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= Use the best available technologies in upgrading wastewater systems to avoid combined
sewer overflow problems and chlorinated sewage discharges into rivers, estuaries, and
the ocean.

= Design and install proper wastewater treatment systems. Locate them away from open
waters, wetlands, and floodplains.

= Where vegetated swales are not feasible, install oil/water separators to treat runoff from
impervious surfaces in areas adjacent to marine or anadromous waters. Ensure that
oil/water separators are regularly maintained such that they do not become clogged and
function properly on a continuing basis.

2.4 Road Building and Maintenance

Roads and trails have always been part of man’s impact on his environment (Luce and Crowe
2001). Federal, state, and local transportation departments devote huge budgets to construction
and upgrading of roads. As in other places, roads play an important part in access and thus are
vital to the economy of Alaska (Connor 2007). Potential impacts to EFH associated with
building and maintenance of paved and unpaved roads are discussed in the following section.

2.4.1 Potential Adverse Impacts

Today’s road design construction and management practices have improved from the past.
Roads, however, still have a negative effect on the biotic integrity of both terrestrial and aquatic
ecosystems (Trombulak and Frissell 2000), and the effects of roads on aquatic habitat can be
profound. Potential adverse impacts to aquatic habitats resulting from existence of roads in
watersheds include (1) increased surface erosion, including mass wasting events and deposition
of fine sediments; (2) changes in water temperature; (3) elimination or introduction of migration
barriers such as culverts; (4) changes in streamflow; (5) introduction of invasive species; (6)
changes in channel configuration; and (7) the concentration and introduction of PAHs, heavy
metals, and other pollutants.

Road building and maintenance can affect aquatic habitats by increasing rates of natural
disturbances such as landslides and sedimentation, and even properly designed and constructed
roads can become sources of landslides and sedimentation if they are not maintained. Streams,
wetlands, or other sensitive areas located near roads may experience increased sedimentation
from general road maintenance and use, as well as from storm and snowmelt events. Poorly
surfaced or unpaved roads can substantially increase surface erosion. The rate of erosion is
primarily a function of storm intensity, surfacing material, road slope, and traffic levels. This
surface erosion results in an increase in fine sediment deposition (Cederholm and Reid 1987,
Bilby et al. 1989; MacDonald et al. 2001). Increased fine sediment deposition in stream gravels
has been linked to decreased fry emergence and juvenile densities, loss of winter carrying
capacity, and increased predation of fishes. Increased fine sediment can reduce benthic
production or alter the composition of the benthic community. For example, embryo-to-
emergent fry survival of incubating salmonids is negatively affected by increases in fine
sediments in spawning gravels (Chapman 1988; Everest et al. 1987; Koski 1981; Scrivener and
Brownlee 1989; Weaver and Fraley 1993; Young et al. 1991). Road crossings also affect benthic
communities of stream invertebrates. Additionally, studies show that populations of non-insect
invertebrates tend to increase the farther away they are from a road (Luce and Crowe 2001).
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Beschta et al. (1987) and Hicks et al. (1991) document some of the negative effects of road
construction on fish habitat, including elevation of stream temperatures beyond the range of
preferred rearing where vegetation has been removed, inhibition of upstream migrations,
increased disease susceptibility, reduced metabolic efficiency, and shifts in species assemblages.
Roads built adjacent to streams can result in changes in water temperature due to increased
sunlight reaching the stream if vegetation is removed and/or altered in composition.

Roads can also degrade aquatic habitat through improperly placed culverts at road-stream
crossings that reduce or eliminate fish passage (Belford and Gould 1989, Clancy and Reichmuth
1990, Evans and Johnston 1980, Furniss et al. 1991).

Roads have three primary effects on hydrologic processes and therefore streamflow. First, they
intercept rainfall directly on the road surface, in road cutbanks, and as subsurface water moving
down the hillslope. Second, they concentrate flow, either on the road surfaces or in adjacent
ditches or channels. Last, they divert or reroute water from flowpaths that would otherwise be
taken if the road were not present (Furniss et al. 1991). Another possible consequence of road
building is the destabilization of the stream channel by intercepting groundwater flow and
channeling water directly into the stream; thus, increasing the frequency and volume of floods as
well as erosion and other associated natural processes. Erosion is most severe when poor
construction practices are allowed, combined with inadequate attention to proper road drainage
and maintenance practices.

Roads can serve as vectors to introduce invasive species to a watershed by creating suitable
habitat for invasive species; planting invasive species along roadsides for erosion control; and
serving as a vector for accidental introduction from vehicular or other traffic traveling along the
road system. (Trombulak and Frissell 2000)

Pavement and many paving compounds used in road construction, surfacing, and resurfacing,
such as asphalt, bitumen, and especially pavement sealing and repair products, contain high
levels of PAHSs, (Mahler et al. 2005; Teaf 2008 Barsh et al. 2007; Grosenheider et al. 2005). The
friction between road and tire surfaces erodes and liberates asphalt, rubber material and chemical
compounds. Further contributions of automotive fluids, fuel, and brake linings concentrate on or
near road surfaces and eventually reach streams and the ocean (Weiss et al. 2008; Simon and
Sobieraj 2006; Grosenheider et al. 2005). PAHs and heavy metals are toxic to aquatic species
such as fish and invertebrate populations (Logan 2007; Rand 1995), and accumulate in estuarine,
near shore and marine fish and invertebrate species (Kennish 2001; Johnson et al. 2002; Kennish
1997).

2.4.2 Recommended Conservation Measures

The following conservation measures should be viewed as options to avoid and minimize
adverse impacts from road building and maintenance and promote the conservation,
enhancement, and proper functioning of EFH.

= Roads should be sited to avoid sensitive areas such as streams, wetlands, and steep slopes
to the extent practicable.
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Build bridges rather than culverts for stream crossings when possible. If culverts are to
be used, they should be sized, constructed, and maintained to match the gradient and
width of the stream, so as to accommodate design flood flows, and they should be large
enough to provide for migratory passage of adult and juvenile fishes. If appropriate, use
the 2011 NMFS Northwest Region’s Anadromous Salmonid Passage Facility Design
(NMFS 2011) or the culvert guidelines contained in the August 2000ADF&G and the
ADOT&PF Fish Pass Memorandum of Agreement) (ADF&G and ADOT&PF 2001).

Design bridge abutments to minimize disturbances to stream banks, and place abutments
outside of the floodplain whenever possible.

Specify erosion control measures in road construction plans.
Avoid side casting of road materials on native surfaces and into streams.
Use only native vegetation in stabilization plantings.

Use seasonal restrictions to avoid impacts to habitat during species critical life history
stages (e.g., spawning and egg development periods). Recommended seasonal work
windows are generally specific to regional or watershed-level environmental conditions
and species requirements.

Maintain roadway and associated stormwater collection systems properly.

Limit roadway sanding and the use of deicing chemicals during the winter to minimize
sedimentation and introduction of contaminants into nearby aquatic habitats. Snow-melt
disposal areas should be silt-fenced and include a collection basin. Roads should be
swept after break up to reduce sediment loading in streams and wetlands.
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Chapter 3
Riverine Activities

3.1 Mining

Mining within riverine habitats may result in direct and indirect chemical, biological, and
physical impacts to habitats within the mining site and surrounding areas during all stages of
operations. On site mining activities include exploration, site preparation, mining and milling,
waste management, decommissioning or reclamation, and abandonment (NMFS 2004, American
Fisheries Society 2000). Mining and its associated activities have the potential to cause adverse
effects to EFH from exploration through post-closure. The operation of metal, coal, rock
quarries, and gravel pit mining in upland and riverine areas has caused varying degrees of
environmental damage in urban, suburban, and rural areas. Some of the most severe damage,
however, occurs in remote areas, where some of the most productive fish habitat is often located
(Sengupta 1993). In Alaska, existing regulations, promulgated and enforced by other federal and
state agencies, are designed to control and manage these changes to the landscape to avoid and
minimize impacts. However, while environmental regulations may avoid, limit, control, or
offset many potential impacts, mining will, to some degree, always alter landscapes and
environmental resources (National Research Council [NRC] 1999). (For additional information
on mining impacts in the marine environment please see Section 5.6.)

3.1.1 Mineral Mining

Mining and mineral extraction activities take many forms, such as commercial and recreational
suction dredging, placer, open pit and surface mining, and contour operations (Section 5.6). The
process for mineral extraction involves exploration, mine development, mining (extraction),
processing, and reclamation.

3.1.1.1 Potential Adverse Impacts

The potential adverse effects of mineral mining on fish populations and EFH are well
documented (Farag et al. 2003; Hansen et al. 2002; Brix et al. 2001; Goldstein et al. 1999) and
depend on the type, extent, and location of the activities. Recreational gold mining with such
equipment as pans, motorized or nonmotorized sluice boxes, concentrators, rockerboxes, and
dredges can adversely affect EFH on a local level. Commercial mining is likely to involve
activities at a larger scale with greater disturbance (Oregon Water Resources Research Institute
[OWRRI] 1995).

Impacts associated with the extraction of material from within or near a stream or river bed may
include (1) alteration in channel morphology, hydraulics, lateral migration and natural channel
meander; (2) increases in channel incision and bed degradation; (3) disruption in pre-existing
balance of suspended sediment transport and turbidity; (4) direct impacts to fish spawning and
nesting habitats (redds), juveniles, and prey items; (5) simplification of in-channel fluvial
processes and LWD deposition; (6) altered surface and ground water regimes and hydro-
geomorphic and hyporheic processes; and (7) destruction of the riparian zone during extraction
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operations. Additional impacts may include mining-related pollution, acid mine drainage,
habitat fragmentation and conversion, altered temperature regimes, reduction in oxygen
concentration, the release of toxic materials (NMFS 2008), and additional impacts to wetland
and riverine habitats. Many of these types of impacts have been previously introduced in the
document. The additional discussion that follows is intended to round out the discussion of
impacts that have not been previously introduced.

Scientific literature has many examples of spawning substrate selection by salmonid species
being influenced by chemical and physical variables such as instream and inter-substrate flow
(hyporheic zone), dissolved gases, nutrient exchange, and temperature. Mining activities may
disrupt these physical and geochemical systems initiating and promulgating mineral dissolution
or precipitation reactions that can alter pre-mining ground water quality and chemistry in ways
that may be difficult to predict (Lewis-Russ 1997).

Recent studies suggest that diffuse mining-related pollution in rivers may significantly contribute
to the loading of metals, principally because mine water contribution may be influenced by
altered water tables (Younger 2000). Minerals and metals liberated from rock and soil substrates
interact with atmospheric oxygen and water (Jennings et al. 2000, 2008; Younger et al. 2002).
The introduction of this metal and mineral rich runoff or acid mine drainage (AMD) into the
aquatic ecosystem can have adverse impacts on the ecology of entire watersheds. AMD has been
demonstrated to be toxic to fish and aquatic invertebrate populations at the ecosystem, metabolic
and cellular level (Buhl and Hamilton 1991; Saiki et al. 1995; West et al. 1995; Barry et al. 2000;
Hansen et al. 2002; Peplow and Edmonds 2004). The hyporheic zone is especially vulnerable
since this zone supports salmon spawning and incubating eggs as well as production of aquatic
insects and aquatic vegetation. Groundwater may enter the hyporheic zone in an undiluted
condition, leading to injury and mortality of aquatic organisms (including fish) prior to
benefiting from the dilution effects of the overlying streamflow (Brunke and Gonser 1997;
Gandy 2007).

Metal contamination and exposure has been shown to influence simple migratory behavior and
avoidance mechanisms in fish populations (Goldstein et al. 1999; Hansen et al. 1999a; Brix et al.
2001; Farag et al. 2003; Sandahl et al. 2007a). Additional studies indicate that salmonids
exposed to sub-lethal levels of metals are susceptible to increasing levels of fish pathogens due
to stressed immune responses and metabolisms (Spromberg and Meador 2005; Peplow and
Edmonds 2004; Jacobson et al. 2003).

The ability to treat or neutralize AMD is very site specific, and often unpredictable. Mine waste
will be exposed to the natural elements of weathering for a long time (CSS 2002). Studies on
rivers recovering from metal and mineral contamination concluded that, despite efforts to
remediate surface water pollution, community recovery in the hyporheic zone may take longer
than surface macroinvertebrate recovery due to the continued release of metals by reductive
dissolution and exposure to AMD. Depending on the scale of the mining operation and
associated topography and hydrogeomorphic processes, active treatment to neutralize AMD may
need to last in perpetuity to be effective (Jennings et al. 2008; Kuipers 2000).

In addition, physical changes can be profound. The creation of waste dumps, tailings
impoundments, mine pits, and other facilities that become permanent features of the post-mining
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landscape can cause fundamental changes in the physical characteristics of a watershed (O’Hearn
1997). Mining and placement of spoils in riparian areas can cause the loss of riparian vegetation
and changes in heat exchange, leading to higher summer temperatures and lower winter stream
temperatures (Spence et al. 1996). Bank instability can also lead to altered width-to-depth ratios,
which further influence temperature (Spence et al. 1996). Mining efforts can also bury
productive habitats near mine sites. Although reclamation efforts and mitigation practices may
restore topographic land forms to mine sites, these efforts generally fail to restore natural hydro-
geomorphic and aquatic function, and associated water quantity and quality within measurable
time frames (Mutz 1998, Kilmartin 1989). Additionally, commercial operations may also
involve road building (Section 2.4), tailings disposal (Section 4.2), and leaching of extraction
chemicals, all of which may affect EFH.

In accessing mineral and ore deposits, many mining methods require withdrawals from
groundwater aquifers. These naturally occurring, often saturated, ground water aquifers sustain
instream flows. Altered water regimes may change instream channel morphologies, stream
gradients, and bank and benthic substrates and disrupt the equilibrium between flow and
sediment transport in tributaries (Sophocleous 2002; Johnson et al. 1999). Often these impacts
are seen many miles upstream and downstream of the actual mine site, thus impacting EFH and
anadromous species by limiting access to migratory corridors and reducing available spawning
and rearing habitat.

3.1.1.2 Recommended Conservation Measures

The following measures are adapted from recommendations in Spence et al. (1996), NMFS
(2004), and Washington Department of Fish and Wildlife (1998). These conservation
recommendations for mineral mining should be viewed as options to avoid and minimize adverse
impacts and promote the conservation, enhancement, and proper functioning of EFH.

= To the extent practicable, avoid mineral mining in waters, water sources and watersheds,
riparian areas, hyporheic zones, and floodplains providing habitat for federally managed
species.

= Schedule necessary in-water activities when the fewest species/least vulnerable life stages
of federally managed species will be present.

= Minimize spillage of dirt, fuel, oil, toxic materials, and other contaminants into EFH.
Prepare a spill prevention plan if appropriate.

= Treat wastewater (acid neutralization, sulfide precipitation, reverse osmosis,
electrochemical, or biological treatments) and recycle on site to minimize discharge to
streams. Test wastewater before discharge for compliance with federal and state clean
water standards.

= Minimize the effects of sedimentation on fish habitat. Use methods such as contouring,
mulching, and construction of settling ponds to control sediment transport. Additionally,
use methods such as sediment curtains to limit the spread of suspended sediments.
Monitor turbidity during operations, and cease operations if turbidity exceeds
predetermined threshold levels.
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= |f possible, reclaim, rather than bury, mine waste that contains heavy metals, acid
materials, or other toxic compounds to limit the possibility of leachate entering
groundwater.

= Restore natural contours and use native vegetation to stabilize and restore habitat function
to the extent practicable. Monitor the site for an appropriate time to evaluate
performance and implement corrective measures if necessary.

= Minimize the aerial extent of ground disturbance (e.g., through phasing of operations)
and stabilize disturbed lands to reduce erosion.

= For large scale mining operations, stochastic models (as tools for estimating probability
distributions of potential outcomes) should be employed to make predictions of ground
and surface hydrologic impacts and acid generating potential in mine pits and tailing
impoundments. The model used should describe how the data was collected and put in
the model and include the governing equations and defense of assumptions made with a
sensitivity analysis.

3.1.2 Sand and Gravel Mining

In Alaska, riverine sand and gravel mining is extensive and can involve several methods: wet-pit
mining (i.e., removal of material from below the water table); dry-pit mining on beaches,
exposed bars, and ephemeral streambeds; and subtidal mining.

3.1.2.1 Potential Adverse Impacts

Primary impacts associated with riverine sand and gravel mining activities include (1) turbidity
plumes and re-suspension of sediment and nutrients, (2) removal of spawning habitat, and (3)
alteration of channel morphology. These often lead to secondary impacts including (1) alteration
of migration patterns, (2) physical and thermal barriers to upstream and downstream migration,
(3) increased fluctuation in water temperature, (4) decrease in dissolved oxygen, (5) high
mortality of early life stages, (6) increased susceptibility to predation, (7) loss of suitable habitat
(Packer et al. 2005), (8) decreased nutrients (from loss of floodplain connection and riparian
vegetation), and (9) decreased food production (loss of invertebrates) (Spence et al. 1996).

Turbidity plumes (Section 4.1) can cause spawning habitat to be moved several kilometers
downstream. Sand and gravel mining in riverine, estuarine, and coastal environments can also
suspend materials at the sites. Sedimentation may be delayed because gravel removal typically
occurs at low flow when the stream has the least capacity to transport fine sediments out of the
system. Another delayed sedimentation effect results when freshets inundate extraction areas
that are less stable than they were before the activity occurred. In addition, for species such as
salmon, gravel operations can interfere with migration past the site if they create physical or
thermal changes, either at or downstream from the work site (OWRRI 1995).

Extraction of sand and gravel in riverine ecosystems can reduce or eliminate spawning gravels if
the extraction rate exceeds the deposition rate of new gravel in the system, reduces gravel depth,
or exposes bedrock (Spence et al. 1996). Gravel excavation also reduces the local supply of
gravel to downstream habitats. In addition, mechanical disturbance of spawning habitat by
mining equipment can lead to high mortality rates in early life stages.
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Mining can alter channel morphology by making the stream channel wider and shallower.
Consequently, the suitability of stream reaches as rearing habitat for federally managed species
may be decreased, especially during summer low-flow periods when deeper waters are important
for survival. Similarly, a reduction in pool frequency may adversely affect migrating adults that
require holding pools (Spence et al. 1996). Changes in the frequency and extent of bed load
movement and increased erosion and turbidity can also remove spawning substrates, scour redds
(resulting in a direct loss of eggs and young), or reduce their quality by deposition of increased
amounts of fine sediments. Deep pools created by material removal in streams appear to attract
migrating adult salmon for holding. These concentrations of fish may result in high losses as a
result of increased predation or recreational fishing pressure. Examples of using gravel removal
to improve habitat and water quality are limited and isolated (OWRRI 1995).

3.1.2.2 Recommended Conservation Measures

The following recommended conservation measures for sand and gravel mining are adapted from
NMFS (2004) and OWRRI (1995). They should be viewed as options to avoid and minimize
adverse impacts to EFH due to sand and gravel mining and promote the conservation,
enhancement, and proper functioning of EFH.

= To the extent practicable, avoid sand/gravel mining in waters, water sources and
watersheds, riparian areas, hyporheic zones and floodplains providing habitat for
federally managed species.

= |dentify upland or off-channel (where the channel will not be captured) gravel extraction
sites as alternatives to gravel mining in or adjacent to EFH, if possible.

= |f operations in EFH cannot be avoided, design, manage, and monitor sand and gravel
mining operations to minimize potential direct and indirect impacts to living marine
resources and habitat. For example, minimize the areal extent and depth of extraction.

= Include restoration, mitigation, and monitoring plans, as appropriate, in sand/gravel
extraction plans.

= Implement seasonal restrictions to avoid impacts to habitat during species critical life
history stages (e.g., spawning season, egg, and larval development period).
Recommended seasonal work windows are generally specific to regional or watershed-
level environmental conditions and species requirements.

3.2 Organic and Inorganic Debris

Organic and inorganic debris, and its impacts to EFH, extend beyond riverine systems into
estuarine coastal and marine systems. For ease in organization of this document we have placed
this topic where impacts first occur in the document, however impacts to other systems are also
addressed here.

Natural occurring flotsam, such as LWD and macrophyte wrack (i.e., kelp), plays an important
role in aquatic ecosystems, including EFH. LWD and wrack promote habitat complexity and
provide structure to various aquatic and shoreline habitats.

The natural deposition of LWD creates habitat complexity by altering local hydrologic
conditions, nutrient availability, sediment deposition, turbidity, and other structural habitat
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conditions. In riverine systems, the physical structure of LWD provides cover for managed
species, creates habitats and microhabitats (e.g., pools, riffles, undercut banks, and side
channels), retains gravels, and helps maintain underlying channel structure (Abbe and
Montgomery 1996; Montgomery et al. 1995; Ralph et al. 1994; Spence et al. 1996). LWD also
plays similar role in salt marsh habitats (Maser and Sedell 1994). In benthic ocean habitats,
LWD enriches local nutrient availability as deep-sea wood borers convert the wood to fecal
matter, providing terrestrially-based carbon to the ocean food chain (Maser and Sedell 1994).
When deposited on coastal shorelines, macrophyte wrack creates microhabitats and provides a
food source for aquatic and terrestrial organisms such as isopods and amphipods, which play an
important role in marine food webs.

Conversely, inorganic flotsam and jetsam debris can negatively impact EFH. Inorganic marine
debris is a problem along much of the coastal United States, where it litters shorelines, fouls
estuaries, entangles fish and wildlife, and creates hazards in the open ocean. Marine debris
consists of a wide variety of man-made materials, including general litter, plastics, hazardous
wastes, and discarded or lost fishing gear. The debris enters waterbodies indirectly through
rivers and storm water outfalls, as well as directly via ocean dumping and accidental release.
Although laws and regulatory programs exist to prevent or control the problem, marine debris
continues to affect aquatic resources.

3.2.1 Organic Debris Removal

Natural occurring flotsam, such as LWD and macrophyte wrack (i.e., kelp), is sometimes
intentionally removed from streams, estuaries, and coastal shores. This debris is removed for a
variety of reasons, including dam operations, aesthetic concerns, and commercial and
recreational purposes (e.g. active beach log harvests, garden mulch, and fertilizer). However, the
presence of organic debris is important for maintaining aquatic habitat structure and function.

3.2.1.1 Potential Adverse Impacts

The removal of organic debris from natural systems can reduce habitat function, adversely
impacting habitat quality. For example, in parts of the Pacific Northwest, reduction in LWD
inputs to estuaries has reduced the number of spatially complex and diverse channel systems that
provide productive salmon habitat (NRC 1996). Reductions in LWD inputs to estuaries may
also affect the ecological balance of estuarine systems by altering rates and patterns of nutrient
transport, sediment deposition, and availability of in-water cover for larval and juvenile fish. In
rivers and streams of the Pacific Northwest, the historic practice of removing LWD to improve
navigability and facilitate log transport has altered channel morphology and reduced habitat
complexity, thereby negatively affecting habitat quality for spawning and rearing salmonids
(Koski 1992; Sedell and Luchessa 1982).

Beach grooming and wrack removal can substantially alter the macrofaunal community structure
of exposed sand beaches (Dugan et al. 2000). Species richness, abundance, and biomass of
macrofauna associated with beach wrack (e.g., sand crabs, isopods, amphipods, and polychaetes)
are higher on ungroomed beaches than on those that are groomed (Dugan et al. 2000). The input
and maintenance of wrack can strongly influence the structure of macrofauna communities,
including the abundance of sand crabs (Emerita analoga) (Dugan et al. 2000), an important prey
species for some managed species of fish.
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3.2.1.2 Recommended Conservation Measures

The recommended conservation measures for organic debris removal are listed below. They
should be viewed as options to avoid and minimize adverse impacts and promote the
conservation, enhancement, and proper functioning of EFH.

= Encourage the preservation of LWD whenever possible, removing it only when it
presents a threat to life or property.

= Encourage appropriate federal, state, and local agencies to aid in the downstream
movement of LWD around dams, culverts, and bridges wherever possible, rather than
removing it from the system.

= Educate landowners and recreationalists about the benefits of maintaining LWD.
= Localize beach grooming practices, and minimize them whenever possible.

= Advise gardeners to only harvest dislodged, dead kelp and leave live, growing kelp
(whether dislodged or not). (See ADF&G brochure, “Harvesting Kelp and other Aquatic
Plants in Southcentral Alaska, www.sf.adfg.state.ak.us.)

3.2.2 Inorganic Debris

Inorganic debris in the marine environment is a chronic problem along much of the U.S. coast,
resulting in littered shorelines and estuaries with varying degrees of negative effects to coastal
ecosystems. Nationally, land-based sources of marine debris account for about 80 percent of the
marine debris on beaches and in U.S. waters. Debris can originate from combined sewer
overflows and storm drains, stormwater runoff, landfills, solid waste disposal, poorly maintained
garbage bins, floating structures, and general littering of beaches, rivers, and open waters. It
generally enters waterways indirectly through rivers and storm drains or by direct ocean
dumping. Ocean-based sources of debris also create problems for managed species. These
include discarded or lost fishing gear (NMFS 2008), and galley waste and trash from commercial
merchant, fishing, military, and other vessels.

Congress has passed numerous laws intended to prevent the disposal of marine debris in U.S.
ocean waters. These include the Marine Protection, Research, and Sanctuaries Act, Titles | and
Il (also known as the Ocean Dumping Act). The Ocean Dumping Act implements the
International Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (London Dumping Convention) , commonly known as the MARPOL Annex V (33
CFR 151) for the U.S. The MARPOL Annex V is intended to protect the marine environment
from various types of garbage by preventing ocean dumping if the ship is less than 25 nautical
miles (nm) from shore. Dumping of unground food waste and other garbage is prohibited within
12 nm from shore, and ground non-plastic or food waste may not be dumped within 3 nm from
shore.

Laws and regulations that address land-based sources of inorganic debris include the Beaches
Environmental Assessment and Coastal Health Act of 2000 (BEACH Act), the Shore Protection
Act of 1988, and the CWA. The BEACH Act authorizes EPA to fund state, territorial, Tribal,
and local government programs that test and monitor coastal recreational waters near public
access sites for microbial contaminants and to assess and monitor floatable debris. The Shore
Protection Act contains provisions to ensure that municipal and commercial solid wastes are not
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deposited in coastal waters during vessel transport from source to the waste receiving station.
The CWA regulates discharges of pollutants into U.S. waters. The basis of the CWA was
enacted in 1948 and was called the Federal Water Pollution Control Act, but the Act was
significantly reorganized and expanded in 1972. "Clean Water Act" became the Act's common
name with amendments in 1977. Under the CWA, EPA implements pollution control programs
such as setting wastewater standards for industry, and water quality standards for all
contaminants in surface waters. Laws and regulatory programs also prevent or control debris
disposal from ocean-sources, including commercial merchant vessels (e.g., galley waste and
other trash), recreational boaters and fishermen, offshore oil and gas exploration, development
and production facilities, military and research vessels, and commercial fishing vessels (NMFS
2008).

Despite these laws and regulations, marine debris continues to adversely impact our waters. The
National Marine Debris Monitoring Program (NMDMP) was a 5-year study, conducted from
2001 to 2006, designed to provide statistically valid estimates of marine debris affecting the
entire U.S. coastline and to determine the main sources of the debris. Results from the study
indicate that marine debris continues to plague the United Stated, and that certain regions face
larger problems than others (Sheavly 2007). Alaska was not included in the results of the study
because an insufficient number of surveys were conducted that did not meet the sampling
criteria. Hawaii was the only location to demonstrate a significant decrease in all debris.
Generally, marine debris from both ocean and land-based activities increased across the United
States by more than 5 percent each year over the study period. The most abundant debris items
surveyed nationally were straws, plastic beverage bottles, and plastic bags.

3.2.2.1 Potential Adverse Impacts

Land and ocean sourced inorganic marine debris is a very diverse problem, and adverse effects to
EFH are likewise varied. Floating or suspended trash can directly affect managed species that
consume or are entangled in it. Toxic substances in plastics can kill or impair fish and
invertebrates that use habitat polluted by these materials. The chemicals the leach from plastics
can persist in the environment and can bioaccumulate through the food web.

Once floatable debris settles to the bottom of estuaries, coastal and open ocean areas, it can
continue to cause environmental problems. Plastics and other materials with a large surface area
can cover and suffocate immobile animals and plants, creating large spaces devoid of life.
Currents can carry suspended debris to underwater reef habitats where the debris can become
snagged, damaging these sensitive habitats. The typical floatable debris from combined sewer
overflows includes street litter, sewage containing viral and bacterial pathogens, pharmaceutical
by-products from human excretion, and pet wastes. Pathogens can also contaminate shellfish
beds and reefs.

3.2.2.2 Recommended Conservation Measures

Pollution prevention and improved waste management can occur through regulatory controls and
best management practices. The recommended conservation measures for minimizing inorganic
debris listed in the section below should be viewed as options to avoid and minimize adverse
impacts and promote the conservation, enhancement, and proper functioning of EFH.
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= Encourage proper trash disposal, particularly in coastal and ocean settings, and
participate in coastal cleanup activities.

= Advocate for local, state, and national legislation that rewards proper disposal of debris
(e.g., implementation of a deposit on all plastic bottles).

= Encourage enforcement of regulations addressing marine debris pollution and proper
disposal.

= Provide resources and technical guidance for development of studies and solutions
addressing the problem of marine debris.

= Educate the public on the impact of marine debris and provide guidance on how to reduce
or eliminate the problem.

= Implement structural controls that collect and remove trash before it enters nearby
waterways, such as trash racks, mesh nets, bar screens, and trash booms, concentrate
floating debris and trash, and prevent it from traveling downstream.

= Consider the use of centrifugal separation to physically separate solids and floatables
from water in combined sewer outflows by increasing the settling time of trash and
particles.

= Encourage the development of incentives and funding mechanisms to recover lost
fishing gear.

= Require all existing and new commercial construction projects near the coast (e.qg.,
marinas and ferry terminals, recreational facilities, boat building and repair facilities) to
develop and implement refuse disposal plans.

3.3 Dam Operation

Dams provide sources of hydropower, water storage, and flood control. Construction and
operation of dams can affect basic hydrologic and geomorphic function including the alteration
of physical, biological, chemical processes that, in turn, can have effects on water quality,
timing, quantity, and alter sediment transport.

3.3.1 Potential Adverse Impacts (adapted from NMFS 2008)

The effects of dam construction and operation on fish and aquatic habitat include (1) complete or
partial upstream and downstream migratory impediment; (2) water quality and flow pattern
alteration; (3) alteration to distribution and function of ice, sediment, and nutrient budgets; (4)
alterations to the floodplain, including riparian and coastal wetland systems and associated
functions and values; and (5) thermal impacts. Dam construction and operations can impede or
block anadromous fish passage and other aquatic species migration in streams and rivers. Unless
proper fish passage structures or devices are operational, dams can either prevent access to
productive upstream spawning and rearing habitat or can alter downstream juvenile migration.
Turbines, spillways, bypass systems, and fish ladders also affect the quality and quantity of EFH
available for salmon passage in streams and rivers (Pacific Fishery Management Council
[PFMC] 1999). The construction of a dam can fragment habitat, resulting in alterations to both
upstream and downstream biogeochemical processes.
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An understanding of the hydrologic system, including timing and annual variation of flows, as
well as longer term trends in hydrology and climate, are necessary to understand how changes
could alter habitat, habitat flow needs, and project operations.

Dam operations alter downstream water velocities and change discharge patterns. Water-level
fluctuations, altered seasonal and daily flow regimes, and reduced water velocities discharge
volumes can affect the migratory behavior of juvenile salmonids and reduce the availability of
shelter and foraging habitat (PFMC 1999) and these modifications can increase migration times
(Raymond 1979). Dam operation effects include pulse type flows, with sudden changes in flow
over short periods of time, most often occurring in regulated rivers associated with hydroelectric
operations and water resource needs. Pulse type flows can affect fish communities and benthic
macro-invertebrates. The effects on anadromous fish can include stranding and trapping,
isolation of habitat features, disruption of spawning, dewatering of redds, scour and flushing of
redds, and food chain disruption (Reiser et al. 2005).

Many dams have multiple functions including flood control and water storage. Dams that are
used for flood control are designed to decrease peak flows; dams that are designed for water
storage use the reservoir capacity to store peak flows to increase water supply during normally
low flow periods. The result of flood control and water storage is a reduction in the range of
flows in the river, which can result in a loss of hydrologic and geomorphic functions. The width
of the active portion of the watershed is reduced and the river channel shrinks (Heinz Center
2002).

The effects on migratory behavior on anadromous species are additionally complicated by
development of reservoirs associated with dams. Reservoir affects include impediments to
migration such as increased migration times, thermal barriers, increased predation, and loss of
riparian habitat due to the large range of water level fluctuation.

Changes to the natural flow regime have effects on sediment and large wood transport as well as
to seasonal icing. Ice formation and breakup is important to flood hazards, fluvial morphology,
and fish habitat. An understanding of the relationship between the natural flow regime, ice
development and function is necessary to assess how dam operations will affect these processes.
An understanding of sediment and large wood transport, geomorphic influence, and an overall
sediment budget is also import to understand dam effects. Dam operation can limit the natural
processes associated with flooding, breakup, and can limit or alter natural sediment and LWD
transport processes by impeding the high flows needed to scour fine sediments and move gravel
and woody debris downstream. Floods transport sediments like silt, sand, and gravel, as well as
aquatic plants and animals, leafy debris, and large woody debris. Curtailing these resources will
affect the availability of spawning gravels and simplify channel morphology (Spence et al.
1996).

Changes to the timing and quantity of flow in rivers may result in the loss of riparian wetlands
when water levels increase upstream and result in flow alterations downstream of the dam. In
general, the greater the storage capacity of a dam, the more extensive downstream
geomorphologic and biological impacts (Heinz Center 2002). Lost wetlands result in a loss of
floodplain and flood storage capacity, and thus a reduced ability to provide flood control during
storm event (NMFS 2008).
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Dams can affect the thermal regimes of streams by raising or lowering water temperatures.
Reductions in river water temperatures are common below dams if the intake of the water is from
lower levels of the reservoir. Stratification of reservoir water not only affects temperature but
can create oxygen-poor conditions in deeper areas and, if these waters are released, can degrade
the water quality of the downstream areas (NMFS 2008).

3.3.2 Recommended Conservation Measures (adapted from NMFS 2008)

The following conservation recommendations regarding dams should be viewed as options to
avoid and minimize adverse impacts and promote the conservation, enhancement, and proper
functioning of EFH.

Avoid the construction of new dam facilities, where possible.

Construct and design facilities with efficient and functional upstream and downstream
adult and juvenile fish passage which ensures safe, effective, and timely passage.

Operate dams within the natural flow fluctuations rates and timing and when possible to
mimic the natural hydrograph, allow for sediment and wood transport, and consider and
allow for natural ice function. Run-of-river dam operation is optimal, such that the
volume of water entering an impoundment exits the impoundment with minimal change
in storage, and is the preferred mode of operation for fishery and aquatic resource
interests. Water flow monitoring equipment should be installed upstream and
downstream of the facility. Reservoir level fluctuation should also be monitored.

Understand longer term climatic and hydrologic patterns and how they affect habitat;
plan project design and operation to minimize or mitigate for these changes.

Use seasonal restrictions for construction, maintenance, and operations of dams to
avoid impacts to habitat during species’ critical life history stages (e.g.,
spawning and egg development periods). Recommended seasonal work windows are
generally specific to regional or watershed-level environmental conditions and species
requirements.

Develop and implement monitoring protocols for fish passage.

Retrofit existing dams with efficient and functional upstream and downstream fish
passage structures.

Construct dam facilities with the lowest hydraulic head practicable for the project
purpose. Site the project at a location where dam height can be reduced.

Downstream passage should prevent adults and juveniles from passing through the
turbines and provide sufficient water downstream for safe passage.

Coordinate maintenance and operations that require drawdown of the impoundment with
state and federal resource agencies to minimize impacts to aquatic resources.

Develop water and energy conservation guidelines for integration into dam operation
plans and into regional and watershed-based water resource plans.

Encourage the preservation of LWD, whenever possible. If possible, relocate debris as
opposed to removing it completely. Remove LWD only to prevent damage to
property or threats to human health and safety.
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= Develop a sediment transport and geomorphic maintenance plan to allow for peak flow
mimicking that will result in sediment pulses through the reservoir/dam system and allow
high flow geomorphic processes.

3.4 Commercial and Domestic Water Use

An increasing demand for potable water, combined with inefficient use of freshwater resources
and natural events (e.g., droughts) have led to serious ecological damage worldwide (Deegan and
Buchsbaum 2005). Because human populations are expected to continue increasing in Alaska, it
is reasonable to assume that water uses, including water impoundments and diversion, will
similarly increase (Gregory and Bisson 1997). Groundwater supplies 87 percent of Alaska’s
3,500 public drinking water systems. Ninety percent of the private drinking water supplies are
groundwater. Each day, roughly 275 million gallons of water derived from aquifers, which
directly support riverine systems, are used for domestic, commercial, industrial, and agricultural
purposes in Alaska (Groundwater Protection Council 2010). Surface water sources serve a large
number of people from a small number of public water systems (e.g., Anchorage and several
southeastern communities).

3.4.1 Potential Adverse Impacts

The diversion of freshwater for domestic and commercial uses can affect EFH by (1) altering
natural flows and the process associated with flow rates; (2) altering riparian habitats by
removing water or by submersion of riparian areas; (3) removing the amount and altering the
distribution of prey bases; (4) affecting water quality; and (5) entrapping fishes. Water
diversions can involve either withdrawals (reduced flow) or discharges (increased flow).

Water withdrawal alters natural flow, stream velocity, and channel depth and width. Water
withdrawal can also change sediment and nutrient transport characteristics (Christie et al. 1993;
Fajen and Layzer 1993), increase deposition of sediments, reduce water depth, and accentuate
diel temperature patterns (Zale et al. 1993). Loss of vegetation along streambanks and coastlines
due to fluctuating water levels can decrease the availability of fish cover and food, and reduce
bank stability (Christie et al. 1993). Changes in the quantity and timing of stream flow alters the
velocity of streams, which, in turn, affects the composition and abundance of both insect and fish
populations (Spence et al. 1996). Returning irrigation water to a stream, lake, or estuary can
substantially alter and degrade habitat (NRC 1989). Problems associated with return flows
include increased water temperature, increased salinity, introduction of pathogens, decreased
dissolved oxygen, increased toxic contaminants from pesticides and fertilizers, and increased
sedimentation (Northwest Power Planning Council 1986). Diversions can also physically divert
or entrap EFH-managed species (Section 5.3).

Responsible water utilization can help reduce domestic and commercial water usage (Flowers
2004), which minimizes the effects to EFH. In 1990, industry and mining was the major
commercial water use category in Alaska (Solley 1997). Prudent planning and water usage at the
commercial scale also has the advantage of being cost effective.
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34.2

Recommended Conservation Measures

These conservation measures for commercial and domestic water use should be viewed as
options to avoid and minimize adverse impacts from commercial and domestic water use and
promote the conservation, enhancement, and proper functioning of EFH.

Design water diversion and impoundment projects to create flow conditions that provide
for adequate fish passage, particularly during critical life history stages. Avoid low water
levels that strand juveniles and dewater redds. Incorporate juvenile and adult fish
passage facilities on all water diversion projects (e.g., fish bypass systems). Install
screens at water diversions on fish-bearing streams, as needed.

Maintain water quality necessary to support fish populations by monitoring and adjusting
water temperature, sediment loads, and pollution levels.

Maintain appropriate flow velocity and water levels to support continued stream
functions. Maintain and restore channel, floodplain, riparian, and estuarine conditions.

Where practicable, ensure that mitigation is provided for unavoidable impacts to fish and
their habitat. Mitigation can include water conservation measures that reduce the volume
of water diverted or impounded.
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Chapter 4
Estuarine Activities

A large portion of Alaska’s population resides near the state’s 33,904-mile coastline (NOAA
2010). Historically, coastal features such as estuaries and embayments have been ideal for
fishing, farming, or hunting and provided sheltered waters with access to rivers and the ocean for
transportation purposes. Nationally, urban development in coastal areas is growing at a rate
approximately five times that of other areas of the country and over one-half of all Americans
live within 50 miles of the coast (Markham 2006). The expansion of port facilities, urbanization,
filling of aquatic habitat and wetlands, and other forms of development surrounding estuaries and
other coastal areas can have adverse impacts on fish habitat.

The dredging and filling of coastal wetlands for commercial and residential development, port,
and harbor development directly removes important wetland habitat and alters the habitat
surrounding the developed area. Physical changes from shoreline construction can result in
secondary impacts such as increased suspended sediment loading, shading from piers and
wharves, as well as introduction of chemical contamination from land-based human activities
(Robinson and Pederson 2005). Even development projects that appear to have minimal
individual impacts can have significant cumulative effects on the aquatic ecosystem (NMFS
2008).

4.1 Dredging

The construction of ports, marinas, and harbors typically involves dredging sediments from
intertidal and subtidal habitats to create navigational channels, turning basins, anchorages, and
berthing docks. Additionally, periodic dredging is used to maintain the required depths after
sediment is deposited into these facilities. Dredging is also used to create deepwater navigable
channels or to maintain existing channels that periodically fill with sediments. Port expansion
has become an almost continuous process due to economic growth, competition between ports,
and significant increases in vessel size (Section 4.3). (Impacts from dredging from marine
mining are also addressed in Section 5.6.).

4.1.1 Potential Adverse Impacts

Dredging activities can adversely affect benthic and water-column habitat. The environmental
effects of dredging on managed species and their habitat can include (1) direct removal/burial of
organisms; (2) turbidity and siltation, including light attenuation from turbidity; (3) contaminant
release and uptake, including nutrients, metals, and organics; (4) release of oxygen consuming
substances (e.g., chemicals and bacteria); (5) entrainment; (6) noise disturbances; and (7)
alteration to hydrodynamic regimes and physical habitat.

Many managed species forage on infaunal and bottom-dwelling organisms. Dredging may
adversely affect these prey species by directly removing or burying them (Newell et al. 1998;
Van der Veer et al. 1985). Similarly, dredging may also force mobile animals such as fish to
migrate out of the project area. Recolonization studies suggest that recovery may not be
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straightforward. Physical factors, including particle size distribution, currents, and
compaction/stabilization processes can limit recovery after dredging events. Rates of recovery
listed in the literature range from several months for estuarine muds to up to 2 to 3 years for
sands and gravels. Recolonization can take up to 1 to 3 years in areas of strong current, but up to
5 to 10 years in areas of low current. Additionally, post-dredging recovery in cold waters at high
latitudes may require additional time because these benthic communities can be composed of
large, slow-growing species (Newell et al. 1998). Thus, forage resources for benthic feeders may
be substantially reduced in dredged areas.

Certain types of dredging equipment can elevate levels of mineral particles or suspended
sediment smaller than silt, and organic matter in the water column. The associated turbidity
plumes of suspended particulates may reduce light penetration and lower the rate of
photosynthesis for subaquatic vegetation (Dennison 1987) and the primary productivity of an
aquatic area if particulates remain suspended for extended periods of times (Cloern 1987). If
suspended sediment loads remain high, fish may suffer reduced feeding ability (Benfield and
Minello 1996) and be prone to gill injury (Nightingale and Simenstad 2001a).

Sensitive habitats such as submerged aquatic vegetation beds, which provide food and shelter,
may also be damaged. Eelgrass beds are critical to nearshore food web dynamics (Wyllie-
Echeverria and Phillips 1994; Murphy et al. 2000). Studies have shown seagrass beds to be
among the areas of highest primary productivity in the world (Herke and Rogers 1993; Hoss and
Thayer 1993). This primary production provides high rates of secondary production in the form
of fish (Herke and Rogers 1993; Good 1987; Sogard and Able 1991).

Suspended material from dredging may react with dissolved oxygen in the water and result in
short-term oxygen depletion to aquatic resources (Nightingale and Simenstad 2001a). Dredging
can also disturb aquatic habitats by resuspending bottom sediments and recirculating toxic metals
(e.q., lead, zinc, mercury, cadmium, copper), hydrocarbons (e.g., polyaromatics), hydrophobic
organics (e.g., dioxins), pesticides, pathogens, and nutrients into the water column (USEPA
2000a). Toxic metals and organics, pathogens, and viruses may become biologically available to
organisms either in the water column or through food chain processes.

Entrainment is the direct uptake of aquatic organisms by the suction field created by hydraulic
dredges. Benthic infauna is particularly vulnerable to entrainment by dredging, although some
mobile epibenthic and demersal species such as shrimp, crabs, and fish can be susceptible to
entrainment as well (Nightingale and Simenstad 2001b).

Fish detect and respond to sounds for many life history requirements (NMFS 2008). The noise
generated by pumps, cranes, and the mechanical action of the dredge has the ability to alter the
behavior of fish and other aquatic organisms. The noise levels and frequencies produced from
dredging depend on the type of dredging equipment being used, the depth and thermal variations
in the surrounding water, and the topography and composition of the surrounding sea floor
(Nightingale and Simenstad 2001b; Stocker 2002). Dredging activities from both mechanical
and hydraulic dredges produce sounds that are strongest at low frequencies. Due to rapid
attenuation of low frequencies in shallow water, dredge noise normally is undetectable
underwater at ranges beyond 20 km to 25 km (Richardson et al. 1995). While noise levels from
large ships may exceed those from dredging, single ships usually do not produce strong noise in
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one area for a prolonged period of time (Richardson et al. 1995). Noise from dredging may be
continuous impacts for extended time periods (Nightingale and Simenstad 2001b).

Dredging and dredging equipment, such as pipelines, may damage or destroy spawning, nursery,
and other sensitive habitats such as emergent marshes and subaquatic vegetation, including
eelgrass beds and kelp beds. Dredging may also modify current patterns and water circulation by
modifying substrate morphology. This can cause changes in the direction or velocity of water
flow, water circulation, or dimensions of the waterbody traditionally used by fish for food,
shelter, or reproductive purposes. Altered hydrodynamics can affect estuarine circulation,
including short-term (diel) and longer term (seasonal or annual) changes (Deegan and
Buchsbaum 2005).

4.1.2 Recommended Conservation Measures

The recommended conservation measures for dredging are listed in the following section. They
should be viewed as options to avoid and minimize adverse impacts and promote the
conservation, enhancement, and proper functioning of EFH.

= Avoid new dredging in sensitive habitat areas to the maximum extent practicable.
Activities that would likely require dredging (e.g., placement of piers, docks, marinas)
should instead be located in deep water or designed to alleviate the need for maintenance
dredging.

= Reduce the area and volume of material to be dredged to the maximum extent
practicable.

= Avoid dredging and placement of equipment used in conjunction with dredging
operations in special aquatic sites and other high value habitat areas, (e.g., kelp beds,
eelgrass beds, salt marshes).

= Implement seasonal restrictions to avoid impacts to habitat during species critical life
history stages (e.g., spawning season, egg, and larval development period).
Recommended seasonal work windows are generally specific to regional or watershed-
level environmental conditions and species requirements.

= Utilize BMPs to limit and control the amount and extent of turbidity and sedimentation.
Standard BMPs may include silt fences, coffer dams, and operational modification (e.qg.,
hydraulic dredge rather than mechanical dredge).

= For new dredging projects, undertake multi-season, pre-, and post-dredging biological
surveys to assess the cumulative impacts to EFH and allow for implementation of
adaptive management techniques.

= Prior to dredging, test sediments to be dredged for contaminants as per EPA and USACE
requirements.

= Provide appropriate compensation for significant impacts (short-term, long-term, and
cumulative) to benthic environments resulting from dredging.

= |dentify excess sedimentation in the watershed that prompts excessive maintenance
dredging activities, and implement appropriate management actions, if possible, to curtail
those causes.
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4.2 Material Disposal and Filling Activities

Material disposal and filling activities can directly remove important habitat and alter the habitat
surrounding the developed area. Expansion of navigable waterways is associated with economic
growth and development and generally adversely affects benthic and water-column habitats. The
discharge of dredged materials or the use of fill material in aquatic habitats can result in covering
or smothering existing submerged substrates, loss of habitat function, and adverse effects on
benthic communities.

4.2.1 Disposal of Dredged Material

4.2.1.1 Potential Adverse Impacts (adapted from NMFS 2008)

The disposal of dredged material can reduce the suitability of water bodies for managed species
and their prey by (1) reducing floodwater retention in wetlands; (2) reducing nutrients uptake and
release; (3) decreasing the amount of detrital input, an important food source for aquatic
invertebrates (Mitsch and Gosselink 1993); (4) habitat conversion through alteration of water
depth or substrate type; (5) removing aquatic vegetation and preventing natural revegetation; (6)
impeding physiological processes to aquatic organisms (e.g., photosynthesis, respiration) caused
by increased turbidity and sedimentation (Arruda et al. 1983; Cloern 1987; Dennison 1987; Barr
1993; Benfield and Minello 1996; Nightingale and Simenstad 2001a); (7) directly eliminating
sessile or semi-mobile aquatic organisms via entrainment or smothering (Larson and Moehl
1990; McGraw and Armstrong 1990; Barr 1993; Newell et al. 1998); (8) altering water quality
parameters (i.e., temperature, oxygen concentration, and turbidity); and (9) releasing
contaminants such as petroleum products, metals, and nutrients (USEPA 2000a).

4.2.1.2 Recommended Conservation Measures

The following recommended conservation measures for dredged material disposal should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

= Avoid disposing dredged material in wetlands, submerged aquatic vegetation and other
special aquatic sites whenever possible. Study all options for disposal of dredged
materials, including upland disposal sites, and select disposal sites that minimize adverse
effects to EFH.

= Test sediment compatibility for open-water disposal per EPA and USACE requirements
for inshore and offshore, unconfined disposal.

= Ensure that disposal sites are properly managed (e.g., disposal site marking buoys,
inspectors, the use of sediment capping and dredge sequencing) and monitored (e.g.,
chemical and toxicity testing, benthic recovery) to minimize impacts associated with
dredge material.

= Where long-term maintenance dredging is anticipated, acquire and maintain disposal sites
for the entire project life.

= Encourage beneficial uses of dredged materials. Consider using dredging material for
beach replenishment and construction where appropriate. When dredging material is
placed in open water, consider the possibilities for enhancing marine habitat.
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4.2.2 Fill Material

Like the discharge of dredged material, the discharge of fill material to create upland areas can
remove productive habitat and eliminate important habitat functions. For example, the loss of
wetland habitats reduces the production of detritus, an important food source for aquatic
invertebrates; alters the uptake and release of nutrients to and from adjacent aquatic and
terrestrial systems; reduces wetland vegetation, an important source of food for fish,
invertebrates, and water fowl; hinders physiological processes in aquatic organisms (e.g.,
photosynthesis, respiration) because of degraded water quality and increased turbidity and
sedimentation; alters hydrological dynamics, including flood control and groundwater recharge;
reduces filtration and absorption of pollutants from uplands; and alters atmospheric functions,
such as nitrogen and oxygen cycles (Mitsch and Gosselink 1993).

4.2.2.1 Potential Adverse Impacts

Adverse impacts to EFH from the introduction of fill material include (1) loss of habitat function
and (2) changes in hydrologic patterns.

Aquatic habitats sustain remarkably high levels of productivity and support various life stages of
fish species and their prey. Many times, these habitats are used for multiple purposes, including

habitat necessary for spawning, breeding, feeding, or growth to maturity. The introduction of fill
material eliminates those functions and permanently removes the habitat from production.

Fill material can modify current patterns and water circulation by obstructing flow, changing the
direction or velocity of water flow and circulation, or otherwise changing the dimensions of a
water body. As a result, adverse changes can occur in the location, structure, and dynamics of
aquatic communities; shoreline and substrate erosion and deposition rates; the deposition of
suspended particulates; the rate and extent of mixing of dissolved and suspended components of
the water body; and water stratification (NMFS 1998b).

Fill in coastal waters that causes the loss of low gradient habitat or native substrate will likely
have a negative effect on salmon rearing in the area. Nearshore shallow slopes are important to
juvenile salmonids for (1) optimal feeding habitat, (2) shelter from high currents, and (3) shelter
from predators. Both the abundance and productivity of salmon and salmon food organisms are
affected by habitat gradient (Celewycz and Wertheimer 1994). The abundance of food
organisms for juvenile salmon appears to be affected by habitat gradient (Sturdevant et al. 1994).

In addition to affecting salmon, juvenile flatfish that rear in nearshore areas have specific depth,
slope, and substrate preferences (Moles and Norcross 1995) that limit their distribution and
abundance. Nearshore juvenile flatfish habitat preferences vary by species, but for those that
rear in nearshore areas, can generally be described as intertidal to shallow subtidal areas with
substrate conditions that allow the animal to easily bury itself.

Fill that causes a loss of circulation in the nearshore area may also diminish important food
sources for juvenile salmon and other managed species. Pelagic zooplankton is an important
food source for juvenile pink and chum salmon (Sturdevant et al. 1996). Zooplankton
distribution and abundance depends on currents to transport the zooplankton from offshore areas
to nearshore areas.
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4.2.2.2 Recommended Conservation Measures

The following recommended conservation measures for the discharge of fill material should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

= Federal, state, and local resource management and permitting agencies should address the
cumulative impacts of fill operations on EFH and consider them in the permitting process
for individual projects.

= Minimize the areal extent of any fill in EFH, or avoid it entirely. Mitigate all non-
avoidable adverse impacts as appropriate.

= Consider alternatives to the placement of fill into areas that support managed species.
Identify and characterize EFH habitat functions/services in the project areas, so that
appropriate mitigation can be determined if necessary.

= Fill should be sloped to maintain shallow water, photic zone productivity; allow for
unrestricted fish migration; and provide refugia for juvenile fish.

= |n marine areas of kelp and other aquatic vegetation, fill (including artificial structure fill
reefs) should be designed to maximize kelp colonization and provide areas for juvenile
fish to find shelter from higher currents and exposure to predators.

= Fill materials should be tested and be within the neutral range of 7.5 to 8.4 pH. This pH
range, in marine waters, will maximize colonization of marine organisms. Excessively
alkaline or acidic fill material should not be used.

4.3 Vessel Operations, Transportation, and Navigation

The demand for increased capacity of marine transportation vessels, facilities, and infrastructure
is a global trend in response to an increase in human population in coastal areas. As coastal

areas grow, there are associated increases in vessel operations for cargo handling activities, water
transportation services, and recreational opportunities (NMFS 2008). In Alaska, the growth in
coastal communities is putting demands on port districts to increase infrastructure to
accommodate additional vessel operations for cargo handling and marine transportation. Port
expansion has become an almost continuous process due to economic growth, competition
between ports, and significant increases in vessel size. In addition, increasing boat sales have put
more pressure on improving and building new harbors, an important factor in Alaska because of
the limited number of roads.

4.3.1 Potential Adverse Impacts

Activities associated with the expansion of port facilities, vessel/ferry operations, and
recreational marinas can directly and indirectly impact EFH. Impacts include (1) loss and
conversion of habitat; (2) altered light regimes and loss of submerged aquatic vegetation; (3)
altered temperature regimes; (4) siltation, sedimentation, and turbidity; (5) contaminant releases;
and (6) altered tidal, current, and hydrologic regimes.

Potential adverse impacts to EFH can occur during both the construction and operation phases.
One of the most obvious habitat impacts related to the construction of a port or marina facility is
alteration or loss of physical space taken up by the structures required for such a facility (Section
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4.5). In Alaska, open cell sheet pile dock faces with backfill (Section 4.2.2) are often used to
construct or expand existing facilities. Such designs replace existing areas of shallow slow
moving water with deep fast moving water across a sheer sheet pile face. The sheltered areas of
slower moving water where juvenile fish tend to be more abundant are eliminated, as are the
clearer water microhabitats in the intertidal area that allow for visual feeding.

An increase in the number and size of vessels being operated can generate more wave and surge
effects on shorelines. Vessel wakes can cause a significant increase in shoreline erosion, affect
wetland habitat, and increase water turbidity. Vessel prop wash can also damage aquatic
vegetation and disturb sediments, which may increase turbidity and suspend contaminants (Klein
1997, Warrington 1999). Mooring buoys, when anchored in shallow nearshore waters, can drag
the anchor chain across the bottom, destroying submerged vegetation and creating a circular
scour hole (Walker et al. 1989 in Shafer 2002).

Alteration of the light regimes in coastal waters can affect primary production. Docks and piers
block sunlight penetration, alter water flow, introduce chemicals, and restrict access and
navigation (Section 4.6). The height, width, construction materials used, and orientation of the
structure in relation to the sun can influence how large a shade footprint an overwater structure
may produce and how much of an adverse impact that shading effect may have on the localized
habitat (Fresh 1997; Burdick and Short 1999; Fresh et al. 2001). Piling density can also affect
the amount of light attenuation created by dock structures.

Nearshore temperature regimes and biological communities can be altered through the
construction of seawalls and bulkheads. Shorelines that have been modified invariably contain
less vegetation than do natural shorelines, which can reduce natural shading in the nearshore
intertidal zone and cause increases in water temperatures. Conversely, seawalls and bulkheads
constructed along north facing shorelines may unnaturally reduce light levels and reduce water
temperatures in the water column adjacent to the structures (NMFS 2008).

Inadequate flushing of marinas also results in water quality problems (USACE 1993; Klein
1997). Poor flushing in marinas can increase temperature and raise phytoplankton populations
with nocturnal dissolved oxygen level declines, resulting in organism hypoxia and pollutant
inputs (Cardwell et al. 1980). An exchange of at least 30 percent of the water in the marina
during a tidal change should minimize temperature increases and dissolved oxygen problems
(Cardwell et al. 1980).

Typically, large sections of shoreline associated with a port development are replaced with
impervious surfaces such as concrete and asphalt. Thus, stormwater runoff is exacerbated and
can increase the siltation and sedimentation loads in estuarine and marine habitats. This increase
in hard surfaces close to the marine environment intensifies nonpoint surface discharges (Section
2.3), adds debris, and reduces buffers between land use and the aquatic ecosystem. These
include direct, indirect, and cumulative impacts on shallow subtidal, deep subtidal, eelgrass beds,
mudflats, sand shoals, rock reefs, and salt marsh habitats. Such impacts would be site-specific,
but in general structures interfere with longshore sediment transport processes resulting in altered
substrate amalgamation, bathymetry, and geomorphology. Changing the type and distribution of
sediment may alter key plant and animal assemblages, starve nearshore detrital-based foodwebs,
and disrupt the natural processes that build spits and beaches (Nightingale and Simenstad 2001a;
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NMFS 2005). In addition, the protected, low energy nature of marinas and ports may alter fish
behavior as juvenile fish show an affinity to structure and may congregate around breakwaters or
bulkheads (Nightingale and Simenstad 2001a).
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Recommended Conservation Measures

The following recommended conservation measures for vessel operations, transportation
infrastructure, and navigation, should be viewed as options to avoid and minimize adverse
impacts and promote the conservation, enhancement, and proper functioning of EFH.

4.4

Locate marinas in areas of low biological abundance and diversity; if possible, for
example, avoid the disturbance of eelgrass or other submerged aquatic vegetation
including macroalgae, mudflats, and wetlands as part of the project design. In situations
where such impacts are unavoidable, consider mitigation as appropriate.

Leave riparian buffers in place to help maintain water quality and nutrient input.

Include low-wake vessel technology, appropriate routes, and BMPs for wave attenuation
structures as part of the design and permit process. Vessels should be operated at
sufficiently low speeds to reduce wake energy, and no-wake zones should be designated
near sensitive habitats.

Incorporate BMPs to prevent or minimize contamination from ship bilge waters,
antifouling paints, shipboard accidents, shipyard work, maintenance dredging and
disposal, and nonpoint source contaminants from upland facilities related to vessel
operations and navigation.

Locate mooring buoys in water deep enough to avoid grounding and to minimize the
effects of prop wash. Use subsurface floats or other methods to prevent contact of the
anchor line with the substrate.

Use catchment basins for collecting and storing surface runoff from upland repair
facilities, parking lots and other impervious surfaces to remove contaminants prior to
delivery to any receiving waters.

Locate facilities in areas with enough water velocity to maintain water quality levels
within acceptable ranges.

Locate marinas where they do not interfere with natural processes so as to affect adjacent
habitats.

To facilitate movement of fish around breakwaters, breach gaps and construct shallow
shelves to serve as “fish benches,” as appropriate. Often benches are expanded shelf
features used in common toe-slope stabilization transitions within the breakwater design.
Benches need to provide for unrestricted fish movement throughout all tidal stages.

Harbor facilities should be designed to include practical measures for reducing,
containing, and cleaning up petroleum spills.

Invasive Species

Introductions of invasive species into estuarine, riverine, and marine habitats have been well
documented (Rosecchi et al. 1993; Kohler and Courtenay 1986; Spence et al. 1996) and can be
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intentional (e.g., for the purpose of stock or pest control) or unintentional (e.g., fouling
organisms). Exatic fish, shellfish, pathogens, and plants can be spread via shipping, recreational
boating, aquaculture, biotechnology, and aquariums. The introduction of nonindigenous
organisms to new environments can have many severe impacts on habitat (Omori et al. 1994).

Ballast water, which is water that is taken in or released by cargo vessels to compensate for
changes in a ship’s weight as cargo is loaded or unloaded, or as fuel and supplies are consumed,
is a major source of non-native species introduction into aquatic ecosystems.® When a vessel
takes in ballast water, it also takes in aquatic organisms that may be carried from one port to
another along the vessel’s route. When ballast water is released, non-native or invasive species
may be introduced into new environments where they can cause environmental harm. EPA has
historically exempted ballast water discharges, and other discharges incidental to the normal
operation of vessels (“incidental discharges”) from CWA National Pollutant Discharge
Elimination System (NPDES) permit requirements. However, on December 18, 2008 EPA
signed the final Vessel General Permit (VGP) (73 FR 79473, December 29, 2009), with an
effective date of February 6, 2009 for Alaska (74 FR 7042, February 12, 2009). Effective
February 6, 2009, all vessels operating as a means of transportation that discharge ballast water
or other incidental discharges into waters of the United States require coverage under the VGP,
except for (1) recreational vessels, as defined in CWA § 502(25), and (2) vessels of the armed
forces, as defined in 40 CFR § 1700.3. In addition, as required by Pub. L. No. 110-299,
commercial fishing vessels and non-recreational vessels that are less than 79 feet in length are
not subject to this permit, with the exception of ballast water discharges.

Invasive aquatic species that are considered high priority threats to Alaska’s marine waters
include: Atlantic salmon (Salmo salar), green crab (Carcinus maenas), Chinese mitten crab
(Eriocheir sinensis), signal crayfish (Pacifastacus leniuaculus), zebra mussels (Dreissena
polymorpha), New Zealand mudsnail (Potamopyrgus antipodarum), saltmarsh cordgrass
(Spartina alterniflora), purple loosestrife (Lythrum salicaria), and tunicates (Botrylloides
violaceus and Didemnum vexillum).”

Relatively few aquatic invasive species have been documented in Alaska; although a wide
diversity of non-native taxonomic groups have colonized coastal ecosystems in other parts of the
United States (McGee et al. 2006). Alaska’s geographic isolation, harsh climate conditions,
limited number of highly disturbed habitat areas, stringent plant and animal transportation laws,
and smaller human population may explain the relative lack of invasion compared to more
temperate sites in North America (Fay 2002; McGee et al. 2006). As economic activity and
population size increase and the climate changes, the likelihood of aquatic invasive species
establishing in Alaska will increase (Grebmeier et al. 2006, McGee et al. 2006). “Potential
introduction pathways include fish farms, the intentional movement of game or bait fish from
one aquatic system to another, the movement of large ships and ballast water from the U.S. West
Coast and Asia, fishing vessels docking at Alaska’s busy commercial fishing ports, construction
equipment, trade of live seafood, aquaculture, and contaminated sport angler gear brought to
Alaska’s world-renowned fishing sites” (Fay 2002).

8 http://www.epa.gov/owow/invasive species/factsheet.html

4 http://www.adfg.state.ak.us/special/invasive/invasive.ph
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The Alaska Invasive Species Working Group (AISWG) was formed in 2006 to minimize
invasive species impacts in Alaska by facilitating collaboration, cooperation, and communication
among AISWG members and the people of Alaska. The AISWG is composed of representatives
from state, federal, university, citizen, native, conservation, and military organizations. Current
information on invasive species in Alaska can be found at www.uaf.edu/ces/aiswg. The 2008-
2012 National Invasive Species Management Plan, developed collaboratively by 13 federal
departments and agencies and their partners, is the “road map” for NOAA and its federal partners
to focus on five strategic goals: Prevention; Early Detection and Rapid Response; Control and
Management; Restoration; and Organizational Collaboration.’

Invasive species pose a serious threat to Alaska’s native flora and fauna. Long borders, long
coastlines, busy shipping centers, and a large amount of imported goods give invasive species a
lot of ways to enter Alaskan waters. Coordination and cooperation among Alaska’s existing
organizations and their available resources is critical to successfully control and prevent invasive
species in Alaska.®

4.4.1 Potential Adverse Impacts

Invasive species can create five types of negative effects on EFH: (1) habitat alteration, (2)
trophic alteration, (3) gene pool alteration, (4) spatial alteration, and (5) introduction of diseases.

Habitat alteration includes the excessive colonization by sessile invasive species, which
precludes the growth of endemic organisms. Invasive species may alter community structure by
predation on native species or by population explosions of the introduced species. Introduced
organisms increase competition with indigenous species, or they may forage on indigenous
species, which can reduce fish and shellfish populations. For example, in freshwater lakes on
Alaska’s Kenai Peninsula, introduced northern pike have depleted local salmonid populations
through rampant juvenile predation. Spatial alteration occurs when territorial introduced species
compete with and displace native species. Although hybridization is rare, it may occur between
native and introduced species and can result in gene pool deterioration.

Non-native plants and algae can degrade coastal and marine habitats by changing natural habitat
qualities. Introduced organisms increase competition with indigenous species, or they may
forage on indigenous species or their prey, which can reduce indigenous fish and shellfish
populations. Over the long-term the introduction of nonindigenous species can change the
natural community structure and dynamics, lower the overall fitness and genetic diversity of
natural stocks, and pass and/or introduce invasive lethal diseases.

Although hybridization is rare, it may occur between native and introduced species and can
result in gene pool deterioration. The introduction of invasive organisms also threatens native
biodiversity and could lead to changes in relative abundance of species and individuals that are
of ecological and economic importance.

5 http://www.invasivespecies.gov/home documents/2008-
2012%20National%20Invasive%20Species¥%20Management%20Plan.pdf

6 http://www.uaf.edu/ces/aiswg/
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Long-term impacts from the introduction of nonindigenous species can change the natural
community structure and dynamics, lower the overall fitness and genetic diversity of natural
stocks, and pass and/or introduce invasive lethal diseases. The introduction of bacteria, viruses,
and parasites is another severe threat to EFH as it may reduce habitat quality. New pathogens or
higher concentrations of disease can be spread throughout the environment, resulting in
deleterious habitat conditions.

4.4.2 Recommended Conservation Measures

The following recommended conservation measures for invasive species should be viewed as
options to avoid and minimize adverse impacts and promote the conservation, enhancement, and
proper functioning of EFH.

= Uphold fish and game regulations of the Alaska Board of Fisheries (AS 16.05.251) and
Board of Game (AS 16.05.255), which prohibit and regulate the live capture, possession,
transport, or release of native or exotic fish or their eggs.

= Adhere to regulations and use best management practices outlined in the State of Alaska
Agquatic Nuisance Species Management Plan (Fay 2002).

= Encourage vessels to perform a ballast water exchange in marine waters (in accordance
with the U.S. Coast Guard’s voluntary regulations) to minimize the possibility of
introducing invasive estuarine species into similar habitats. Ballast water taken on in the
open ocean will contain fewer organisms, and these will be less likely to become invasive
in estuarine conditions than species transported from other estuaries.

= Discourage vessels that have not performed a ballast water exchange from discharging
their ballast water into estuarine receiving waters.

= Require vessels brought from other areas over land via trailer to clean any surfaces that
may harbor non-native plant or animal species (e.g., propellers, hulls, anchors, fenders).
Bilges should be emptied and cleaned thoroughly by using hot water or a mild bleach
solution. These activities should be performed in an upland area to prevent introduction
of non-native species during the cleaning process.

= Treat effluent from public aquaria displays and laboratories and educational institutes
using non-native species before discharge to prevent the introduction of viable animals,
plants, reproductive material, pathogens, or parasites into the environment.

= Encourage proper disposal of seaweeds and other plant materials used for packing
purposes when shipping fish or other animals. These materials may harbor invasive
species and pathogens and should be treated accordingly.

= Undertake a thorough scientific review and risk assessment before any non-native species
are introduced.

4.5 Pile Installation and Removal (From NMFS 2005)

Pilings are an integral component of many overwater and in-water structures. They provide
support for the decking of piers and docks, function as fenders and dolphins to protect structures,
support navigation markers, and help in the construction of breakwaters and bulkheads.
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Materials used in pilings include steel, concrete, wood (both treated and untreated), plastic, or a
combination thereof.

Piles are usually driven into the substrate by using either impact or vibratory hammers. Impact
hammers consist of a heavy weight that is repeatedly dropped onto the top of the pile, driving it
into the substrate. Vibratory hammers use a combination of a stationary, heavy weight and
vibration, in the plane perpendicular to the long axis of the pile, to force the pile into the
substrate. The type of hammer used depends on a variety of factors, including pile material and
substrate type. Impact hammers can be used to drive all types of piles, while vibratory hammers
are generally most efficient at driving piles with a cutting edge (e.g., hollow steel pipe) and are
less efficient at driving displacement piles (those without a cutting edge that must displace the
substrate). Displacement piles include solid concrete, wood, and closed-end steel pipe.

45.1 Pile Driving

45.1.1 Potential Adverse Impacts

Feist et al. (1996) reported that pile-driving operations had an effect on the distribution and
behavior of juvenile pink salmon (Oncorhynchus gorbuscha) and chum salmon (Oncorhynchus
keta). Fish may leave an area for more suitable spawning grounds or may avoid a natural
migration path because of noise disturbances. Pile driving can generate intense underwater
sound pressure waves that may adversely affect EFH. These pressure waves have been shown to
injure and kill fish (CalTrans 2001; Longmuir and Lively 2001; Stotz and Colby 2001; Stadler,
pers. obs. 2002). Fish injuries associated directly with pile driving are poorly studied, but
include rupture of the swim bladder and internal hemorrhaging (CalTrans 2001; Abbott and
Bing-Sawyer 2002; Stadler pers. obs. 2002). Sound pressure levels (SPLs) 100 decibels (dB)
above the threshold for hearing are thought to be sufficient to damage the auditory system in
many fishes (Hastings 2002).

The type and intensity of the sounds produced during pile driving depend on a variety of factors,
including the type and size of the pile, the firmness of the substrate into which the pile is being
driven, the depth of water, and the type and size of the pile-driving hammer. SPLs are positively
correlated with the size of the pile, as more energy is required to drive larger piles. Wood and
concrete piles appear to produce lower sound pressures than hollow-steel piles of a similar size,
although it is unclear if the sounds produced by wood or concrete piles are harmful to fishes.
Hollow steel piles with a diameter of 14 inches (35.5 centimeters) in diameter have been shown
to produce SPLs that can injure fish (Reyff 2003). Firmer substrates require more energy to
drive piles and produce more intense sound pressures. Sound attenuates more rapidly with
distance from the source in shallow water than it does in deep water (Rogers and Cox 1988).

Driving large hollow steel piles with impact hammers produces intense, sharp spikes of sound
that can easily reach levels injurious to fish. Vibratory hammers, on the other hand, produce
sounds of lower intensity, with a rapid repetition rate. A key difference between the sounds
produced by impact hammers and those produced by vibratory hammers is the responses they
evoke in fish. When exposed to sounds that are similar to those of a vibratory hammer, fish
consistently displayed an avoidance response (Enger et al. 1993; Dolat 1997; Knudsen et al.
1997; Sand et al. 2000), and they did not habituate to the sound, even after repeated exposure
(Dolat 1997; Knudsen et al. 1997). Fishes may respond to the first few strikes of an impact
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hammer with a startle response. After these initial strikes, the startle response wanes, and the
fishes may remain within the field of a potentially harmful sound (Dolat 1997; NMFS 2001).
The differential responses to these sounds are due to the differences in the duration and
frequency of the sounds.

When compared to impact hammers, the sounds produced by vibratory hammers are of longer
duration (minutes versus milliseconds) and have more energy in the lower frequencies (15 to 26
hertz [hz] versus 100 to 800 hz) (Wiirsig et al. 2000; Carlson et al. 2001). Studies have shown
that fish respond to particle acceleration of 0.01 meter per second squared at infrasound
frequencies, that the response to infrasound is limited to the nearfield (less than 1 wavelength),
and that the fish must be exposed to the sound for several seconds (Enger et al. 1993; Knudsen et
al. 1994; Sand et al. 2000). Impact hammers, however, produce such short spikes of sound with
little energy in the infrasound range that fish fail to respond to the particle motion (Carlson et al.
2001). Thus, impact hammers may be more harmful than vibratory hammers because they
produce more intense pressure waves and because the sounds produced do not elicit an
avoidance response in fishes, which exposes them to harmful pressures for longer periods.

The degree to which an individual fish exposed to sound will be affected depends on a number of
variables, including (1) species of fish, (2) fish size, (3) presence of a swim bladder, (4) physical
condition of the fish, (5) peak sound pressure and frequency, (6) shape of the sound wave (rise
time), (7) depth of the water around the pile, (8) depth of the fish in the water column, (9)
amount of air in the water, (10) size and number of waves on the water surface, (11) bottom
substrate composition and texture, (12) effectiveness of bubble curtain sound/pressure
attenuation technology, (13) tidal currents, and (14) presence of predators.

Depending on these factors, effects on fish can range from changes in behavior to immediate
mortality. Minimal data exists on the SPL required to injure fish. Short-term exposure to peak
SPLs above 190 dB (re:1 ®Pa) is thought to impose physical harm on fish (Hastings 2002).
However, 155 dB (re:1 ®Pa) may be sufficient to stun small fish. Stunned fish, while perhaps
not physically injured, are more susceptible to predation. Small fish are more prone to injury by
intense sound than are larger fish of the same species (Yelverton et al. 1975). For example, a
number of surfperches (Cymatogaster aggregata and Embiotoca lateralis) were killed during
impact pile driving (Stadler pers. obs. 2002). Most of the dead fish were the smaller C.
aggregata and similar sized specimens of E. lateralis, even though many larger E. lateralis were
in the same area. Dissections revealed that the swim bladder of the smallest fish (80 millimeter
[mm] forklength [FL]) was completely destroyed, while that of the largest individual (170 mm
FL) was nearly intact, indicating a size-dependent effect. The SPLs that killed these fish are
unknown. Of the reported fish kills associated with pile driving, all have occurred during use of
an impact hammer on hollow-steel piles (Longmuir and Lively 2001; NMFS 2001, Stotz and
Colby 2001; NMFS 2003).

Systems using air bubbles have been successfully designed to reduce the adverse effects of
underwater SPLs on fish. Both confined (i.e., metal or fabric sleeve) and unconfined air bubble
systems have been shown to attenuate underwater sound pressures (Longmuir and Lively 2001,
Christopherson and Wilson 2002; Reyff and Donovan 2003). When using an unconfined air
bubble system in areas of strong currents, it is critical that the pile be fully contained within the
bubble curtain. To accomplish this when designing the system, adequate air flow and ring
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spacing, both vertically and in terms of distance from the pile, are factors that should be
considered.

45.1.2 Recommended Conservation Measures

The following recommended conservation measures for pile driving should be viewed as options
to avoid and minimize adverse impacts and promote the conservation, enhancement, and proper
functioning of EFH.

= |nstall hollow steel piles with an impact hammer at a time of year when larval and
juvenile stages of fish species with designated EFH are not present.

If the first measure is not possible, then the following measures regarding pile driving should be
incorporated when practicable to minimize adverse effects:

= Drive piles during low tide when they are located in intertidal and shallow subtidal areas.

= Use a vibratory hammer when driving hollow steel piles. When impact hammers are
required due to seismic stability or substrate type, drive the pile as deep as possible with a
vibratory hammer before using the impact hammer.

Implement measures to attenuate the sound should SPLs exceed the 180 dB (re: 1 ®Pa)
threshold. If sound pressure levels are anticipated to exceed acceptable limits, implement
appropriate mitigation measures when practicable. Methods to reduce the sound pressure levels
include, but are not limited to, the following:

= Surround the pile with an air bubble curtain system or air-filled coffer dam.

= Because the sound produced has a direct relationship to the force used to drive the pile,
use a smaller hammer to reduce sound pressures.

= Use a hydraulic hammer if impact driving cannot be avoided. The force of the hammer
blow can be controlled with hydraulic hammers; reducing the impact force will reduce
the intensity of the resulting sound.

= Drive piles when the current is reduced (i.e., centered around slack current) in areas of
strong current to minimize the number of fish exposed to adverse levels of underwater
sound.

45.2 Pile Removal

4.5.2.1 Potential Adverse Impacts

The primary adverse effect of removing piles is the suspension of sediments, which may result in
harmful levels of turbidity and release of contaminants contained in those sediments (Section
4.1). The methods that are generally utilized for pile removal are vibratory removal, breaking or
cutting below the mudline, direct pull, and use of a clamshell. Vibratory pile removal tends to
cause the sediments to slough off at the mudline, resulting in relatively low levels of suspended
sediments and contaminants. Vibratory removal of piles is gaining popularity because it can be
used on all types of piles, providing that they are structurally sound. Breaking or cutting the pile
below the mudline may suspend only small amounts of sediment, providing that the stub is left in
place, and little digging is required to access the pile. Direct pull or use of a clamshell to remove
broken piles may, however, suspend large amounts of sediment and contaminants. When the
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piling is pulled from the substrate using these two methods, sediments clinging to the piling will
slough off as it is raised through the water column, producing a potentially harmful plume of
turbidity and/or contaminants. The use of a clamshell may suspend additional sediment if it
penetrates the substrate while grabbing the piling.

While there is a potential to adversely affect EFH during the removal of piles, many of the piles
removed in Alaska are old creosote-treated timber piles. In some cases, the long-term benefits to
EFH obtained by removing a chronic source of contamination may outweigh the temporary
adverse effects of turbidity.

45.2.2 Recommended Conservation Measures

The following recommended conservation measures for pile removal should be viewed as
options to avoid and minimize adverse impacts and promote the conservation, enhancement, and
proper functioning of EFH.

= Remove piles completely rather than cutting or breaking them off, if they are structurally
sound.

= Minimize the suspension of sediments and disturbance of the substrate when removing
piles. Measures to help accomplish this include, but are not limited to, the following:

0 When practicable, remove piles with a vibratory hammer, rather than using the direct
pull or clamshell method.

Remove the pile slowly to allow sediment to slough off at, or near, the mudline.

The operator should first hit or vibrate the pile to break the bond between the
sediment and the pile to minimize the potential for the pile to break, as well as to
reduce the amount of sediment sloughing off the pile during removal.

o Encircle the pile, or piles, with a silt curtain that extends from the surface of the water
to the substrate.

= Complete each pass of the clamshell to minimize suspension of sediment if pile stubs are
removed with a clamshell.

= Place piles on a barge equipped with a basin to contain attached sediment and runoff
water after removal. Creosote-treated timber piles should be disposed of properly to
prevent reuse in the marine environment, and all debris, including attached contaminated
sediments, should be disposed of in an approved upland facility.

= Using a pile driver, drive broken/cut stubs far enough below the mudline to prevent
release of contaminants into the water column as an alternative to their removal.

4.6 Overwater Structures (From NMFS 2005)

Overwater structures include commercial and residential piers and docks, floating breakwaters,
barges, rafts, booms, and mooring buoys. These structures typically are located in intertidal
areas out to about 49 feet (15 meters) below the area exposed by the mean lower low tide (i.e.,
the shallow subtidal zone).
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4.6.1 Potential Adverse Impacts

Overwater structures and associated developments may adversely affect EFH in a variety of
ways, primarily by: (1) changes in ambient light conditions, (2) alteration of the wave and
current energy regime, (3) introduction of contaminants into the marine environment, and (4)
activities associated with the use and operation of the facilities (Nightingale and Simenstad
2001b).

Overwater structures can create shade, which reduces the light levels below the structure. The
size, shape, and intensity of the shadow cast by a particular structure depends upon its height,
width, construction materials, and orientation. High and narrow piers and docks produce
narrower, more diffuse shadows than do low and wide structures. In addition, less light is
reflected underneath structures built with light-absorbing materials (e.g., wood) than under
structures built with light-reflecting materials (e.g., concrete or steel). Structures that are
oriented north-south produce a shadow that moves across the bottom throughout the day,
resulting in a smaller area of permanent shade than those that are oriented east-west.

The shadow cast by an overwater structure affects the plant and animal communities below the
structure. Distributions of plants, invertebrates, and fishes appear severely limited in under-dock
environments when compared to adjacent, unshaded, vegetated habitats. Under-pier light levels
can fall below threshold amounts for the photosynthesis of diatoms, benthic algae, eelgrass, and
associated epiphytes. These photosynthesizers are an essential part of nearshore habitat and the
estuarine and nearshore foodwebs that support many species of marine and estuarine fishes.
Eelgrass and other macrophytes can be reduced or eliminated through partial shading of the
substrate.

Fishes rely on visual cues for spatial orientation, prey capture, schooling, predator avoidance,
and migration. The reduced-light conditions found under an overwater structure may limit the
ability of fishes, especially juveniles and larvae, to perform these essential activities. Shading
from overwater structures may also reduce prey organism abundance and the complexity of the
habitat by reducing aquatic vegetation and phytoplankton abundance (Kahler et al. 2000; Haas et
al. 2002). Glasby (1999) found that epibiotic assemblages on pier pilings at marinas subject to
shading were markedly different than in surrounding areas. Other studies have shown shaded
epibenthos to be reduced relative to that in open areas. These factors are thought to be
responsible for the observed reductions in juvenile fish populations found under piers and the
reduced growth and survival of fishes held in cages under piers, when compared to open habitats
(Able et al. 1998; Duffy-Anderson and Able 1999).

Treated wood used for pilings and docks releases contaminants into saltwater environs. PAHs
are commonly released from creosote-treated wood. PAHSs can cause a variety of deleterious
effects (cancer, reproductive anomalies, immune dysfunction, and growth and development
impairment) to exposed fish (Johnson et al. 1999; Johnson 2000; Stehr et al. 2000). Wood also is
commonly treated with other chemicals such as ammoniacal copper zinc arsenate and chromated
copper arsenate (Poston 2001). These preservatives are known to leach into marine waters for a
relatively short time after installation, but the rate of leaching varies considerably, depending on
many factors. Concrete and steel, on the other hand, are relatively inert and do not leach
contaminants into the water.
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Construction and maintenance of overwater structures often involve driving pilings (Section 4.5)
and dredging navigation channels (Section 4.1). Both activities may also adversely affect EFH.

While the effect of some individual overwater structures on EFH may be minimal, the overall
impact may be substantial when considered cumulatively.

4.6.2 Recommended Conservation Measures

The following recommended conservation measures for overwater structures should be viewed
as options to avoid and minimize adverse impacts and promote the conservation, enhancement,
and proper functioning of EFH.

Use upland boat storage whenever possible to minimize need for overwater structures.

Locate overwater structures in deep enough waters to avoid intertidal and shade impacts,
minimize or preclude dredging, minimize groundings, and avoid displacement of
submerged aquatic vegetation, as determined by a preconstruction survey.

Design piers, docks, and floats to be multiuse facilities to reduce the overall number of
such structures and to limit impacted nearshore habitat.

Incorporate measures that increase the ambient light transmission under piers and docks.
These measures include, but are not limited to, the following:

0 Maximize the height of the structure and minimize the width to decrease the shade
footprint.

0 Use reflective materials (e.g., concrete or steel instead of materials that absorb light
such as wood) on the underside of the dock to reflect ambient light.

0 Use the fewest number of pilings necessary to support the structures to allow light
into under-pier areas and minimize impacts to the substrate.

o Align piers, docks, and floats in a north-south orientation to allow the arc of the sun
to cross perpendicular to the structure and to reduce the duration of light limitation.

Use floating rather than fixed breakwaters whenever possible, and remove them during
periods of low dock use. Encourage seasonal use of docks and off-season haul-out.

Locate floats in deep water to avoid light limitation and grounding impacts to the
intertidal or shallow subtidal zone.

Maintain at least 1 foot (0.30 meter) of water between the substrate and the bottom of the
float at extreme low tide.

Conduct in-water work when managed species and prey species are least likely to be
impacted.

To the extent practicable, avoid the use of treated wood timbers or pilings. If practicable,
use alternative materials such as untreated wood, concrete, or steel.

Mitigate for unavoidable impacts to benthic habitats. Mitigation should be adequate,
monitored, and adaptively managed.
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4.7 Flood Control/Shoreline Protection (From NMFS 2005)

Structures designed to protect humans from flooding events can result in varying degrees of
change in the physical, chemical, and biological characteristics of shoreline and riparian habitat.
These structures also can have long-term adverse effects on tidal marsh and estuarine habitats.
Tidal marshes are highly variable, but typically have freshwater vegetation at the landward side,
saltwater vegetation at the seaward side, and gradients of species in between that are in
equilibrium with the prevailing climatic, hydrographic, geological, and biological features of the
coast. These systems normally drain through tidal creeks that empty into the bay or estuary.
Freshwater entering along the upper edges of the marsh drains across the surface and enters the
tidal creeks. Structures placed for coastal shoreline protection may include concrete or wood
seawalls, rip-rap revetments (sloping piles of rock placed against the toe of the dune or bluff in
danger of erosion from wave action), dynamic cobble revetments (natural cobble placed on an
eroding beach to dissipate wave energy and prevent sand loss), vegetative plantings, and
sandbags.

4.7.1 Potential Adverse Impacts

Dikes, levees, ditches, or other water controls at the upper end of a tidal marsh can cut off all
tributaries feeding the marsh, preventing the flow of freshwater, annual renewal of sediments and
nutrients, and the formation of new marshes. Water controls within the marsh can intercept and
carry away freshwater drainage, thus blocking freshwater from flowing across seaward portions
of the marsh, or conversely increase the speed of runoff of freshwater to the bay or estuary. This
can result in lowering the water table, which may permit saltwater intrusion into the marsh, and
create migration barriers for aquatic species. In deeper channels where anoxic conditions
prevail, large quantities of hydrogen sulfide may be produced that are toxic to marsh grasses and
other aquatic life (NMFS 2008). Acid conditions of these channels can also result in release of
heavy metals from the sediments.

Long-term effects of shoreline protection structures on tidal marshes include land subsidence
(sometimes even submergence), soil compaction, conversion to terrestrial vegetation, greatly
reduced invertebrate populations, and general loss of productive wetland characteristics (NMFS
2005). Alteration of the hydrology of coastal salt marshes can reduce estuarine productivity,
restrict suitable habitat for aquatic species, and result in salinity extremes during droughts and
floods (NMFS 2008). Armoring shorelines to prevent erosion and to maintain or create shoreline
real estate can reduce the amount of intertidal habitat, and affects nearshore processes and the
ecology of numerous species (Williams and Thom 2001). Hydraulic effects on the shoreline
include increased energy seaward of the armoring, reflected wave energy, dry beach narrowing,
substrate coarsening, beach steepening, changes in sediment storage capacity, loss of organic
debris, and downdrift sediment starvation (Williams and Thom 2001). Installation of
breakwaters and jetties can result in community changes from burial or removal of resident biota,
changes in cover and preferred prey species, and predator attraction (Williams and Thom 2001).
As with armoring, breakwaters and jetties modify hydrology and nearshore sediment transport,
as well as movement of larval forms of many species (Williams and Thom 2001).
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4.7.2 Recommended Conservation Measures

The following recommended conservation measures for flood and shoreline protection should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

= Avoid or minimize the loss of coastal wetlands as much as possible, including
encouraging coastal wetland habitat preservation.

= Do not dike or drain tidal marshlands or estuaries.

=  Wherever possible, use soft approaches (such as beach nourishment, vegetative plantings,
and placement of LWD) in lieu of “hard” shoreline stabilization and modifications (such
as concrete bulkheads and seawalls, concrete or rock revetments).

= Ensure that the hydrodynamics and sedimentation patterns are properly modeled and that
the design avoids erosion to adjacent properties when “hard” shoreline stabilization is
deemed necessary.

= Include efforts to preserve and enhance fishery habitat (e.g., provide new gravel for
spawning or nursery habitats; remove barriers to natural fish passage; and use of weirs,
grade control structures, and low flow channels to provide the proper depth and velocity
for fish) to offset impacts.

= Avoid installing new water control structures in tidal marshes and freshwater streams. If
the installation of new structures cannot be avoided, ensure that they are designed to
allow optimal fish passage and natural water circulation.

= Ensure water control structures are monitored for potential alteration of water
temperature, dissolved oxygen concentration, and other parameters.

= Use seasonal restrictions to avoid impacts to habitat during species critical life history
stages (e.g., spawning, egg, and larval development periods). Recommended seasonal
work windows are generally specific to regional or watershed-level environmental
conditions and species requirements.

= Address the cumulative impacts of past, present and foreseeable future development
activities on aquatic habitats by considering them in the review process for flood control
and shoreline protection projects.

= Use an adaptive management plan with ecological indicators to oversee monitoring and
to ensure that mitigation objectives are met. Take corrective action as needed.

4.8 Log Transfer Facilities/In-Water Log Storage (From NMFS 2005)

Rivers, estuaries, and bays were historically the primary ways to transport and store logs in the
Pacific Northwest, and log storage continues in some tidal areas today. Using estuaries and bays
and nearby uplands for storage of logs is common in Alaska, with most log transfer facilities
(LTFs) found in Southeast Alaska and a few located in Prince William Sound. LTFs are
facilities that are constructed wholly or in part in waterways and used to transfer commercially
harvested logs to or from a vessel or log raft, or for consolidating logs for incorporation into log
rafts (USEPA 2000b). LTFs may use a crane, A-frame structure, conveyor, slide, or ramp to
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move logs from land into the water. Logs can also be placed in the water at the site by
helicopters.

4.8.1 Potential Adverse Impacts

Log handling and storage in the estuaries and intertidal zones can result in modification of
benthic habitat and water quality degradation within the area of bark deposition (Levings and
Northcote 2004). EFH may be physically impacted by activities associated with LTFs. LTFs
may cause shading and other indirect effects similar in many ways to those of floating docks and
other over-water structures (Section 4.6).

Bark and wood debris may accumulate as a result of the abrasion of logs from transfer
equipment. After the logs have entered the water, they usually are bundled into rafts and hooked
to a tug for shipment. In the process, bark and other wood debris can pile up on the ocean floor.
The debris can smother clams, mussels, seaweed, kelp, and grasses, with the bark sometimes
remaining for decades. Accumulation of bark debris in shallow and deep-water environments
has resulted in locally decreased benthic species richness and abundance (Kirkpatrick et al. 1998;
Jackson 1986).

Log storage may also result in a release of soluble organic compounds within the bark pile. Log
bark may affect groundfish habitat by significantly increasing oxygen demand within the area of
accumulation (Pacific Northwest Pollution Control Council 1971). High oxygen demand can
lead to an anaerobic zone within the bark pile where toxic sulfide compounds are generated,
particularly in brackish and marine waters. Reduced oxygen levels, anaerobic conditions, and
the presence of toxic sulfide compounds can result in reduced localized habitat value for
groundfish species and their forage base. In addition, soils at onshore facilities where logs are
decked can become contaminated with gasoline, diesel fuel, solvents, etc., from trucks and heavy
equipment. These contaminants could leach into nearshore EFH.

4.8.2 Recommended Conservation Measures

The following recommended conservation measures for log transfer and storage facilities should
be viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

The physical, chemical, and biological impacts of LTF operations can be substantially reduced
by adherence to appropriate siting and operational constraints. In 1985, the Alaska Timber Task
Force (ATTF) developed guidelines to “delineate the physical requirements necessary to
construct a log transfer and associated facilities, and in context with requirements of applicable
law and regulations, methods to avoid or control potential impacts from these facilities on water
quality, aquatic and other resources.” Since 1985, the ATTF guidelines have been applied to
new LTFs through the requirements of NPDES permits and other state and federal programs
(USEPA 1996). Adherence to the ATTF operational and siting guidelines and BMPs in the
NPDES General Permit will reduce (1) the amount of bark and wood debris that enters the
marine and coastal environment, (2) the potential for displacement or harm to aquatic species,
and (3) the accumulation of bark and wood debris on the ocean floor. The following
conservation measures reflect those guidelines.
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= Restrict or eliminate storage and handling of logs from waters where state and federal
water quality standards cannot be met at all times outside of the authorized zone of
deposition.

= Minimize potential impacts of log storage by employing effective bark and wood debris
control, collection, and disposal methods at log dumps, raft building areas, and mill-side
handling zones; avoiding free-fall dumping of logs; using easy let-down devices for
placing logs in the water; and bundling logs before water storage (bundles should not be
broken except on land and at millside).

= Do not store logs in the water if they will ground at any time or shade sensitive aquatic
vegetation such as eelgrass.

= Avoid siting log-storage areas and LTFs in sensitive habitat and areas important for
specified species, as required by the ATTF guidelines.

= Site log storage areas and LTFs in areas with good currents and tidal exchanges.

= Use land-based storage sites where possible, with the goal of eliminating in-water storage
of logs.

= Also see the following link for LTF guidelines:
http://www.fs.fed.us/r10/TLMP/F_PLAN/APPEND_G.PDF.

4.9 Utility Line, Cables, and Pipeline Installation

With the continued development of coastal regions comes greater demand for the installation of
cables, utility lines for power and other services, and pipelines for water, sewage, and other
utilities. The installation of pipelines, utility lines, and cables can have direct and indirect
impacts on the offshore, nearshore, estuarine, wetland, beach, and rocky shore coastal zone
habitats. Many of the direct impacts occur during construction, such as ground disturbance in
the clearing of the right-of-way, access roads, and equipment staging areas. Indirect impacts can
include increased turbidity, saltwater intrusion, accelerated erosion, and introduction of urban
and industrial pollutants due to ground clearing and construction.

4.9.1 Potential Adverse Impacts

Adverse effects on EFH from the installation of pipelines, utility lines, and cables can occur
through (1) destruction of organisms and habitat, (2) turbidity impacts, (3) resuspension and
release of contaminants, (4) changes in hydrology, and (5) destruction of vertically complex
hard bottom habitat (e.g., hard corals and vegetated rocky reef).

Destruction of organisms and habitats can occur in pipeline or cable right-of-way. This
destruction can lead to long-term or permanent damage depending on the degree and type of
habitat disturbance and the mitigation measures employed. Shallow-water environments, rocky
reefs, nearshore and offshore rises, wetlands, and estuaries are more likely to be adversely
impacted than open-water habitats. This is due to their higher sustained biomass and lower water
volumes, which decrease their ability to dilute and disperse suspended sediments (Gowen 1978).

Because vegetated coastal wetlands provide forage for and protection of commercially important
invertebrates and fish, marsh degradation due to plant mortality, soil erosion, or submergence
will eventually decrease productivity. Vegetation loss and reduced soil elevation within pipeline
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construction corridors should be expected with the use of double-ditching techniques (Polasek
1997). Subsea pipelines that are placed on the substrate have the potential to create physical
barriers to benthic invertebrates during migration and movement. Furthermore, erosion around
buried pipelines and cables can lead to uncovering of the structure and the formation of
escarpments. This, in turn, can interfere with the migratory patterns of benthic species (NMFS

2008).

4.9.2 Recommended Conservation Measures

The following recommended conservation measures for cable and utility line installation should
be viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

Align crossings along the least environmentally damaging route. Avoid sensitive habitats
such as hard bottom (e.g., rocky reefs), cold-water corals, submerged aquatic vegetation,
oyster reefs, emergent marsh, and mud flats.

Use horizontal directional drilling where cables or pipelines would cross anadromous fish
streams, salt marsh, vegetated inter-tidal zones, or steep erodible bluff areas adjacent to
the intertidal zone.

Store and contain excavated material on uplands. If storage in wetlands or waters cannot
be avoided, use alternate stockpiles to allow continuation of sheet flow. Store stockpiled
materials on construction cloth rather than bare marsh surfaces, sea grasses, or reefs.

Backfill excavated wetlands with either the same or comparable material capable of
supporting similar wetland vegetation. Restore original marsh elevations. Stockpile
topsoil and organic surface material such as root mats separately, and return it to the
surface of the restored site. Use adequate material so that the proper pre-project elevation
is attained following settling and compaction of the material. After backfilling,
implement erosion protection measures where needed.

Use existing rights-of-way whenever possible to lessen overall encroachment and
disturbance of wetlands.

Bury pipelines and submerged cables where possible. Unburied pipelines, or pipelines
buried in areas where scouring or wave activity eventually exposes them, run a much
greater risk of damage leading to leaks or spills.

Remove inactive pipelines and submerged cables unless they are located in sensitive
areas (e.g., marsh, reefs, sea grass). If allowed to remain in place, ensure that pipelines
are properly pigged, purged, filled with seawater, and capped before abandonment in
place.

Use silt curtains or other barriers to reduce turbidity and sedimentation whenever possible
near the project site.

Limit access for equipment to the immediate project area. Tracked vehicles are preferred
over wheeled vehicles. Consider using mats and boards to avoid sensitive areas. Caution
equipment operators to avoid sensitive areas. Clearly mark sensitive areas to ensure that
equipment operators do not traverse them.
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= Limit construction equipment to the minimum size necessary to complete the work. Use
shallow-draft equipment to minimize effects and to eliminate the necessity for temporary
access channels. Use the push-ditch method, in which the trench is immediately
backfilled, to minimize the impact duration when possible.

= Conduct construction during the time of year when it will have the least impact on
sensitive habitats and species.

= Suspend transmission lines beneath existing bridges or conduct directional boring under
streams to reduce the environmental impact. If transmission lines span streams, site
towers at least 200 feet from streams.

= For activities on the Continental Shelf, to avoid and minimize adverse impacts to
managed species, implement the following to the extent practicable:

o0 Shunt drill cuttings through a conduit and either discharge the cuttings near the sea
floor, or transport them ashore.

0 Locate drilling and production structures, including pipelines, at least 1 mile (1.6
kilometers) from the base of a hard-bottom habitat.

0 Bury pipelines at least 3 feet (0.9 meter) beneath the sea floor whenever possible.
Particular considerations (i.e., currents, ice scour) may require deeper burial or
weighting to maintain adequate cover. Buried pipeline and cables should be
examined periodically for maintenance of adequate cover.

o0 Locate alignments along routes that will minimize damage to marine and estuarine
habitat. Avoid laying cable over high-relief bottom habitat and across live bottom
habitats such as coral and sponge.

4.10 Mariculture

Productive embayments are often used for commercial culturing and harvesting operations.
These locations provide protected waters for geoduck, oyster, and mussel culturing. In 1988,
Alaska passed the Alaska Aquatic Farming Act (AAF Act) which is designed to encourage
establishment and growth of an aquatic farming industry in the state. The AAF Act establishes
four criteria for issuance of an aquatic farm permit, including the requirement that the farm may
not significantly affect fisheries, wildlife, or other habitats in an adverse manner. Aquatic farm
permits are issued by the Alaska Department of Natural Resources (ADNR).

4.10.1 Potential Adverse Impacts

Shellfish aquaculture tends to have less impact on EFH than finfish aquaculture because the
shellfish generally are not fed or treated with chemicals (OSPAR Commission 2009). Adverse
impacts to EFH by mariculture operations include (1) risk of introducing undesirable species and
disease, (2) physical disturbance of intertidal and subtidal areas, and (3) impacts on estuarine
food webs, including disruption of eelgrass habitat (e.g., dumping of shell on eelgrass beds,
repeated mechanical raking or trampling, and impacts from predator exclusion netting, though
few studies have documented impacts). Hydraulic dredges used to harvest oysters in coastal
bays can cause long-term adverse impacts to eelgrass beds by reducing or eliminating the beds
(Phillips 1984).
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The rearing of non-native species may pose a risk of escape or accidental release into areas
where they would adversely affect the ecological balance. Escape or other release into the
environment can result in competition with native, wild species and genetic dilution (NMFS
2005). Movement of mariculture facility components (e.g. docks, cages) between locations also
may be a vector for introducing non-native species. In 2010, the invasive tunicate Didemnum
vexillium was found associated with an oyster aquaculture facility in Sitka, Alaska.

Concern has also been expressed about extensive shellfish culture in estuaries and its impact on
estuarine food webs. Oysters are efficient filter feeders and reduce microalgae and zooplankton
that are also food for salmon prey species. The extent to which this may adversely affect
managed prey species is unknown. However, because bivalves remove suspended sediments and
phytoplankton from the water column, mariculture may actually improve water quality in
eutrophic areas and can assist in recycling nutrients from water column to the sediment (Emmett
2002).

Mariculture facilities can be attractive to bird and mammal species both as a food source and
shelter/resting facilities. Seals in particular have been known to prey on shellfish in cages and
use mariculture facilities as haul outs (OSPAR Commission 2009). This can result in economic
loss to the facility, danger to employees and possibly injury or death for the offending animal(s).
Diving birds may also be attracted to the cages and have been known to become entangled.
Increased boat traffic, human presence, and the use of scaring devices also may adversely affect
resident bird and mammal species not directly utilizing the mariculture facilities.

4.10.2 Recommended Conservation Measures

The following recommended conservation measures for mariculture facilities should be viewed
as options to avoid and minimize adverse impacts and promote the conservation, enhancement,
and proper functioning of EFH.

= Site mariculture operations away from kelp or eelgrass beds. If mariculture operations
are to be located adjacent to existing kelp or eelgrass beds, monitor these beds on an
annual basis and resite the mariculture facility if monitoring reveals adverse effects.

= Do not enclose or impound tidally influenced wetlands for mariculture. Take into
account the size of the facility, migratory patterns, competing uses, hydrographic
conditions, and upstream uses when siting facilities.

= Undertake a thorough scientific review and risk assessment before any non-native species
are introduced.

= Encourage development of harvesting methods to minimize impacts on plant
communities and the loss of food and/or habitat to fish populations during harvesting
operations.

= Provide appropriate mitigation for the unavoidable, extensive, or permanent loss of plant
communities.

= Ensure that mariculture facilities, spat, and related items transported from other areas are
free of nonindigenous species. For control of Didemnum tunicates, remove nets, floats,
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and other structures from salt water periodically and allow them to dry thoroughly, and/or
soak them in fresh water.
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Chapter 5
Coastal/Marine Activities

5.1 Point-Source Discharges

Contaminants enter waterways through point and nonpoint sources. Pollutants of nonpoint
source origins tend to enter aquatic systems as relatively diffuse contaminant streams primarily
from atmospheric and terrestrial sources (see Section 2.1 for the discussion on nonpoint source
pollution). This differs from point source pollutants, which are generally introduced via some
type of pipe, culvert, or similar outfall structure. These discharge facilities typically are
associated with domestic or industrial activities, or in conjunction with collected runoff from
roadways and other developed portions of the coastal landscape. Waste streams from sewage
treatment facilities and watershed runoff may be combined in a single discharge. Both point
source and nonpoint source discharges introduce inorganic and organic contaminants into aquatic
habitats, where they may become bioavailable to living marine resources.

The practice of disposing of waste materials into rivers, estuaries, and marine waters is not a
modern phenomenon; it has been used as a preferred method since the beginning of human
civilization (Ludwig and Gould 1988; Islam and Tanaka 2004). Nevertheless, when the full
spectrum of emissions from land-based activities is taken into account, the use of coastal waters
as a repository for anthropogenic waste has not previously been practiced on as large or intense a
global scale as in recent decades (Williams 1996). Identifying the sources and effects of
anthropogenic contaminants in near-coastal areas of the US is an ongoing scientific effort
(USEPA 1999).

5.1.1 Potential Adverse Impacts (Adopted from NMES 2008)

The Clean Water Act (CWA) includes important provisions to address acute or chronic water
pollution emanating from point source discharges. Under the NPDES program, most point-
source discharges are regulated by the state or EPA. While the NPDES program has led to
ecological improvements in waters of the United States, point sources continue to introduce
pollutants into the aquatic environment, albeit at reduced levels.

Determining the fate and effect of natural and synthetic contaminants in the environment
requires an interdisciplinary approach to identify and evaluate all processes sensitive to
pollutants. This is critical as adverse effects may be manifested at the biochemical level in
organisms (Luoma 1996) in a manner particular to the species or life stage exposed. Exposure to
pollutants can inhibit (1) basic detoxification mechanisms, e.g., production of metallothioneins
or antioxidant enzymes; (2) disease resistance; (3) the ability of individuals or populations to
counteract pollutant-induced metabolic stress; (4) reproductive processes including gamete
development and embryonic viability; (5) growth and successful development through early life
stages; (6) normal processes including feeding rate, respiration, osmoregulation; and (7) overall
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Darwinian fitness (Capuzzo and Sassner 1977; Widdows et al. 1990; Nelson et al. 1991; Stiles et
al. 1991; Luoma 1996; Thurberg and Gould 2005).

The nature and extent of a pollutant's dispersal depends on a variety of factors including site-
specific ecological conditions, the physical state of the contaminant introduced into the aquatic
environment, and the inherent chemical properties of the substance. Soluble or miscible
substances usually enter waterways in an aqueous phase, ultimately becoming adsorbed onto
organic and inorganic particles (Wu et al. 2005). However, contaminants also enter aquatic
systems as either particle-borne suspensions or as solutes (Bishop 1984; Turner and Millward
2002). Physical factors, such as the presence of significant currents or a strong thermocline or
pycnocline, influence the spatial extent of contaminant dispersal. In particular, turbulent mixing,
or diffusion, disperses contaminant patches in coastal waters resulting in larger, comparatively
diluted contaminant distributions further away from the initial point source—the mixing zone
(Bishop 1984). Subsequent biological activity and geochemical processes intercede and
typically result in contaminant partitioning between the aqueous and particulate phases (Turner
and Millward 2002).

Physical dispersion, biological activity, and other ecological factors play significant roles in the
distribution of contaminants in aquatic habitats; however, the partitioning of contaminants is
largely governed by certain ambient environmental conditions, notably salinity, pH, and the
physical nature of local sediments (Turekian 1978; McElroy et al. 1989; Turner and Millward
2002; Leppard and Droppo 2003; Wu et al. 2005). Typically, highly reactive suspended particles
serve as important carriers of aquatic contaminants and are largely responsible for their
bioavailability, transport, and ecological fate as they disperse into receiving waters (Turner and
Millward 2002). Additionally, hyporheic exchange between overlying water and groundwater
can alter salinity, dissolved oxygen concentration, and other water chemistry aspects in ways that
can influence the affinity of local sediment types for particular contaminants or otherwise affect
contaminant behavior (Ren and Packman 2002).

Discharge sites may also modify habitat by creating adverse impacts to sensitive areas such as
freshwater shorelines and wetlands, emergent marshes, sea grasses, and kelp beds if located
improperly. Extreme discharge velocities of effluent may cause scouring at the discharge site,
and may also entrain particulates and thereby create turbidity plumes. These turbidity plumes of
suspended particulates can reduce light penetration and lower the rate of photosynthesis and the
primary productivity of an aquatic area while elevated turbidity persists. The contents of the
suspended material can react with the dissolved oxygen in the water and result in oxygen
depletion, or smother submerged aquatic vegetation sites, including eelgrass beds and kelp beds.
Accumulation of outfall sediments may also alter the composition and abundance of infaunal or
epibenthic invertebrate communities (Ferraro et al. 1991). Many benthic organisms are quite
sensitive to grain size, and accumulation of sediments can also submerge food organisms
(Section 4.2.2).

5.1.2 Recommended Conservation Measures

The following recommended conservation measures for point source discharges should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.
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= Locate discharge points in coastal waters well away from shellfish beds, sea grass beds,
corals, and other similar fragile and productive habitats.

= Reduce potentially high velocities by diffusing effluent to acceptable velocities.

= Determine baseline benthic productivity by sampling before any construction activity
related to installation of new outfalls to facilitate monitoring of environmental changes.

= Provide for mitigation when degradation or loss of habitat occurs from placement and
operation of the outfall structure and pipeline.

= [Institute source-control programs that effectively reduce noxious materials to avoid
introducing these materials into the waste stream.

= Ensure compliance with pollutant discharge permits, which set effluent limitations and/or
specify operation procedures, performance standards, or BMPs. These efforts rely on the
implementation of BMPs to control polluted runoff (USEPA 1993).

= Treat discharges to the maximum extent practicable, including up-to-date methodologies
for reducing discharges of biocides (e.g., chlorine) and other toxic substances.

= Use land-treatment and upland disposal/storage techniques where possible. Limit the use
of vegetated wetlands as natural filters and pollutant assimilators for large-scale
discharges to those instances where other less damaging alternatives are not available.

= Avoid siting pipelines and treatment facilities in wetlands and streams.

5.2 Seafood Processing Waste—Shoreside and Vessel Operation

Seafood processing is conducted throughout much of coastal Alaska. Processing facilities may
be vessel-based or located onshore (ADEC 2010a). Seafood processing is any activity that
modifies the physical condition of a fishery resource (ADEC 2010b). With the exception of
fresh market fish, some form of processing involving butchering, evisceration, precooking, or
cooking is necessary to bring the catch to market. Precooking or blanching facilitates the
removal of skin, bone, shell, gills, and other materials. Seafood processing facilities generally
consist of mechanisms to offload the harvest from fishing boats; tanks to hold the seafood until
the processing lines are ready to accept them; processing lines, process water, and waste
collection systems; treatment and discharge facilities; processed seafood storage areas; and
necessary support facilities such as electrical generators, boilers, retorts, water desalinators,
offices, and living quarters. In addition, recreational fish cleaning at marinas and small harbors
can produce a large quantity of fish waste.

Pollutants of concern from seafood processing wastewater are primarily components of the
biological wastes generated by processing raw seafood into a marketable form, chemicals used to
maintain sanitary conditions for processing equipment and fish containment structures, and
refrigerants (ammonia and freon) that may leak from refrigeration systems used to preserve
seafood (ADEC 2010b). Biological wastes include fish parts; heads, fins, bones, and entrails; as
well as chemicals, which are primarily disinfectants that must be used in accordance with EPA
specifications.
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5.2.1 Potential Adverse Impacts

Seafood processing operations have the potential to adversely affect EFH through the discharge
of nutrients, chemicals, fish byproducts, and “stickwater” (water and entrained organics
originating from the draining or pressing of steam-cooked fish products). EPA investigations
illustrate that receiving water quality is directly influenced by the effluent discharge. In areas
with strong currents and high tidal ranges, waste materials disperse rapidly. In areas of quieter
waters, waste materials can accumulate and result in shell banks, sludge piles, dissolved oxygen
depressions, and associated aesthetic problems (Stewart and Tangarone 1977). If adequate
disposal technology is not available or employed in processing facilities that generate large
quantities of nutrient rich fish waste, there is a potential to saturate designated mixing zones
(LaLiberte and Ewing 2006; USEPA 1993).

Eventually, the chronic increase in accumulating nutrient load can cause eutrophication and
create anoxic and hypoxic conditions. The impacts and effects of hypoxic conditions are well
documented in coastal benthos and estuarine habitat (Rose 2009; Breitburg et al. 2009; Levin et
al. 2009; Brandt et al. 2005). Seafood processing discharges influence nutrient loading,
eutrophication, and anoxic and hypoxic conditions significantly influencing marine species
diversity and water quality (Theriault et al. 2006; Roy Consultants 2003; Lotze et al. 2003).
Ammonia, sulfides and micro toxin levels are also shown to be amplified in these areas (Lalonde
et al. 2008). Impacts to marine water carrying capacity as a result of the rate of decomposition
are further influenced by seasonal changes in water temperature as well as water depth (Verity et
al. 2006; Ahumada et al. 2004).

Processors discharging fish waste are required to obtain permits. Various water quality
standards, including those for biological oxygen demand; total suspended solids, fecal coliform
bacteria, oil and grease, pHs, and temperature are all considerations in the issuance of such
permits. Although fish waste is biodegradable, fish parts that are ground to fine particles may
remain suspended for some time, thereby overburdening habitats from particle suspension
(NMFS 2005). Localized effects depend upon wide differences in habitats and seafood
processing methods.

In Alaska, seafood processors are allowed to deposit fish parts in a zone of deposit (ZOD)
(USEPA 2001). This can alter benthic habitat, reduce locally associated invertebrate
populations, and lower dissolved oxygen levels in overlying waters. Impacts from accumulated
processing wastes are not limited to the area covered by the ZOD. Severe anoxic and reducing
conditions occur adjacent to effluent piles (USEPA 1979). Examples of localized damage to
benthic environment include several acres of bottom driven anoxic by piles of decomposing
waste up to 26 feet (7.9 meters) deep. Juvenile and adult stages of flatfish are drawn to these
areas for food sources. One effect of this attraction may lead to increased predation on juvenile
fish species by other flatfishes, diving seabirds, and marine mammals drawn to the food source
(NMFS 2005). However, due to the difficulty in monitoring these areas, impacts to species can
go undetected.

Scum and foam from seafood waste deposits can also occur on the water surface and/or increase
turbidity. Turbidity decreases light penetration into the water column, reducing primary
production. Reduced primary production decreases the amount of food available for
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consumption by higher trophic level organisms. In addition, stickwater takes the form of a fine
gel or slime that can concentrate on surface waters and move onshore to cover intertidal areas.

5.2.2 Recommended Conservation Measures

The following recommended conservation measures for fish processing waste should be viewed
as options to avoid and minimize adverse impacts and promote the conservation, enhancement,
and proper functioning of EFH.

= To the maximum extent practicable, base effluent limitations on site-specific water
quality concerns.

= Encourage the use of secondary or wastewater treatment systems where possible.

= Do not allow designation of new ZODs for fish processing waste and instead seek
disposal options that avoid an accumulation of waste. Explore options to eliminate or
reduce ZODs at existing facilities.

= Promote sound recreational fish waste management through a combination of fish-
cleaning restrictions, public education, and proper disposal of fish waste.

= Encourage alternative uses of fish processing wastes (e.qg., fertilizer for agriculture and
animal feed).

= Explore options for additional research. Some improvements in waste processing have
occurred, but the technology-based effluent guidelines have not changed in 20 years.

= Monitor biological and chemical changes to the site of seafood processing waste
discharges.

5.3 Water Intake Structures/Discharge Plumes

Withdrawals of riverine, estuarine, and marine waters are common for a variety of uses such as
to cool power-generating stations and create temporary ice roads and ice ponds. In the case of
power plants, the subsequent discharge of heated and/or chemically treated discharge water can
also occur.

5.3.1 Potential Adverse Impacts

Water intake structures and effluent discharges can interfere with or disrupt EFH functions in the
source or receiving waters by (1) entrainment, (2) impingement, (3) degrading water quality, (4)
operation and maintenance, and (5) construction-related impacts.

Entrainment is the withdrawal of aquatic organisms along with the cooling water into the cooling
system. These organisms are usually the egg and larval stages of aquatic species, including
managed species and their prey. Entrainment can subject these life stages to adverse conditions
resulting from the effects of increased heat, antifouling chemicals, physical abrasion, rapid
pressure changes, and other detrimental effects. Long-term water withdrawal may adversely
affect fish and shellfish populations by adding another source of mortality to the early life stage,
which often determines recruitment and year-class strength (Travnichek et al. 1993).
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Impingement occurs when organisms that are too large to pass through in-plant screening
devices become stuck against the screening device or remain in the forebay sections of the
system until they are removed by other means (Grimes 1975; Hanson et al. 1977; Helvey and
Dorn 1987; Helvey 1985; Langford et al. 1978; Moazzam and Rizvi 1980). The organisms
cannot escape due to the water flow that either pushes them against the screen or prevents them
from exiting the intake tunnel. Similar to entrainment, the withdrawal of water can trap
particular species, especially when visual acuity is reduced (Helvey 1985).

Thermal effluents in riverine and inshore habitats can cause severe problems by directly altering
benthic communities or killing organisms, especially larval fish. Temperature influences
biochemical processes of the environment, and the behavior (e.g., migration) and physiology
(e.g., metabolism) of these organisms (Blaxter 1969). Power plants may use once-through
cooling biocides, such as sodium hypochlorite and sodium bisulfate which are extremely toxic to
aquatic life, to periodically clean the intake and discharge structures.

5.3.2 Recommended Conservation Measures

The following recommended conservation measures for water intakes and discharges should be
viewed as options to avoid and minimize adverse impacts and promote the conservation,
enhancement, and proper functioning of EFH.

= Locate facilities that rely on surface waters for cooling in areas other than estuaries,
inlets, heads of submarine canyons, rock reefs, or small coastal embayments where
managed species or their prey concentrate. Locate discharge points in areas with low
concentrations of living marine resources. Incorporate cooling towers at discharge points
to control temperature, and use safeguards to ensure against release of pollutants into the
aquatic environment in concentrations that reduce the quality of EFH.

= Design intake structures to minimize entrainment or impingement. Use velocity caps that
produce horizontal intake/discharge currents and ensure that intake velocities across the
intake screen do not exceed 0.5 foot (0.15 meter) per second.

= Design power plant cooling structures to meet the best technology available requirements
as developed pursuant to section 316(b) of the CWA. Use alternative cooling strategies,
such as closed cooling systems, to completely avoid entrainment or impingement impacts
in all industries that require cooling water. When alternative cooling strategies are not
feasible, other options may include fish diversion or avoidance systems; fish return
systems that convey organisms away from the intake; mechanical screen systems that
prevent organisms from entering the intake system; and, if impacts are unavoidable,
habitat restoration measures to mitigate for expected losses of juvenile fish, larvae, and

eggs.

= Regulate discharge temperatures (both heated and cooled effluent) so they do not
appreciably alter the ambient temperature to an extent that could cause a change in
species assemblages and ecosystem function in the receiving waters. Implement
technologies to diffuse heated effluent.

= Avoid the use of biocides (e.g., chlorine) to prevent fouling where possible. Implement
the least damaging antifouling alternatives.
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= Treat all discharge water from outfall structures to meet state water quality standards at
the terminus of the pipe. Ensure that pipes extend a substantial distance offshore and are
buried deep enough not to affect shoreline processes. Set buildings and associated
structures far enough back from the shoreline to preclude the need for bank armoring.

5.4 Oil and Gas Exploration, Development, and Production

Two agencies, the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and
Environmental Enforcement (BSEE) are responsible for regulating oil and gas operations on the
Outer Continental Shelf (OCS). These activities were formerly regulated by the Bureau of
Ocean Energy Management, Regulation, and Enforcement and prior to that the Minerals
Management Service (MMS). BOEM is responsible for leasing, plan administration,
environmental studies, NEPA analysis, resource evaluation, economic analysis and renewable
energy. BSEE is responsible for all field operations including permitting and research,
inspections, offshore regulatory programs, oil spill response, and training and environmental
compliance functions. The ADNR Division of Oil and Gas exercises similar authority over State
waters (ADNR1999). Offshore petroleum exploration, development, and production activities
have been conducted in Alaska waters or on the Alaska OCS in since the 1960s (Kenai Peninsula
Borough 2004). Offshore exploration, development, and production of natural gas and oil
reserves have been, and continue to be, important aspects of the U.S. economy. As demand for
energy resources grows, the debate over trying to balance the development of oil and gas
resources and the protection of the environment will also continue.

5.4.1 Potential Adverse Impacts

Offshore oil and gas operations can be classified into exploration, development, and production
activities (which includes transportation). These activities occur at different depths in a variety
of habitats, and can cause an assortment of physical, chemical, and biological disturbances
(NMFS 2005; Helvey 2002). (Some of these disturbances are listed below; however, not all of
the potential disturbances in this list apply to every type of activity.)

= Noise from seismic surveys, vessel traffic, and construction of drilling platforms or
islands

= Physical alterations to habitat from the construction, presence, and eventual
decommissioning and removal of facilities such as islands or platforms, storage and
production facilities, and pipelines to onshore common carrier pipelines, storage
facilities, or refineries

= Waste discharges, including well drilling fluids, produced waters, surface runoff and deck
drainage, domestic waste waters generated from the offshore facility, solid waste from
wells (drilling muds and cuttings), and other trash and debris from human activities
associated with the facility

= Qil spills
= Platform storage and pipeline decommissioning

As discussed in Section 4.5 (Pile Driving), noise generates sound pressure that may disrupt or
damage marine life. Oil and gas activities may generate noise from drilling activities,
construction, production facility operations, seismic exploration, and supply vessel and barge
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movements. Research suggests that the noise from seismic surveys associated with oil
exploration may cause fish to move away from the acoustic pulse and display an alarm response
(McCauley et al. 2000), affecting both fish distribution and catch rates (Engas et al. 1996).
However, while there is agreement that noise from seismic surveys affects the behavior of fish,
there are differences of opinion regarding the magnitude of those effects (McCauley et al. 2003;
Gausland 2003; Wardle 2001).

Activities such as vessel anchoring, platform or artificial island construction, pipeline laying
(Section 4.9), dredging, and pipeline burial can change bottom habitat by altering substrates used
for feeding or shelter. Disturbances to the associated epifaunal communities, which may provide
feeding or predator escape habitat, may also result. Benthic organisms, especially prey species,
may avoid recolonizing disturbed areas if the substrate composition is changed or if facilities are
left in place after production ends. Dredging, trenching, and pipe laying generate spoils that may
be disposed of on land or in the marine environment where sedimentation may smother benthic
habitat and organisms. Most activities associated with oil and gas operations are, however,
conducted under permits and regulations that require companies to minimize impacts or to avoid
construction or other disturbances in sensitive marine habitats (Section 4.2.2).

EPA and the State of Alaska issue permits for discharge of drilling muds and cuttings to ensure
the activities meet Alaska water quality standards. The discharge of muds and cuttings from
exploratory and construction activities may change the sea floor and suspend fine-grained
mineral particles in the water column. This may affect feeding, nursery, and shelter habitat for
various life stages of managed species. Drilling muds and cuttings may adversely affect bottom-
dwelling organisms at the site by covering immobile forms or forcing mobile forms to migrate.
Suspended particulates may reduce light penetration and lower the rate of photosynthesis and the
primary productivity of the aquatic area, especially if suspended for long intervals. High levels
of suspended particulates may reduce feeding ability for groundfish and other fish species,
leading to limited growth. The contents of the suspended material may react with the dissolved
oxygen in the water and result in oxygen depletion. In addition, the discharge of oil drilling
muds can change the chemical and physical characteristics of benthic sediments at the disposal
site by introducing toxic chemical constituents. Changes in water clarity and the addition of
contaminants may reduce or eliminate the suitability of water bodies as habitat for fish species
and their prey (NMFS 1998a, 1998b).

Federal and state laws and regulations require numerous oil spill prevention and cleanup
response measures. The industry takes the initiative to prevent oil spills and uses the most
current BMPs and state-of-the-art technology in oil spill prevention and response. However,
spills from oil and gas development remain a potential source of contamination to the marine
environment. Offshore oil and gas development, in any given geographic area, may result in
some amount of oil entering the environment. Most spills are small; although large spills do
occur (e.g., the Exxon Valdez in March 1989 and the Deepwater Horizon in April 2010). Many
factors determine the degree of damage from a spill, including the type of oil, size and duration
of the spill, its geographic location, and the season. Oil is toxic to all marine organisms at high
concentrations, but certain species are more sensitive than others. In general, the early life stages
(eggs and larvae) are most sensitive; juveniles are less sensitive; and adults are least sensitive
(Rice et al. 2000).

5-8



Impacts to EFH from
Nonfishing Activities in Alaska

Both large and small quantities of oil can affect habitats and living marine resources. Oil,
characterized as petroleum and any derivatives, can be a major stressor to inshore fish habitats.
Oil can kill marine organisms, reduce their fitness through sublethal effects, and disrupt the
structure and function of the marine ecosystem (NRC 2003). Short-term impacts include
interference with the reproduction, development, growth and behavior (e.g., spawning and
feeding) of fishes, especially at early life-history stages (Gould et al. 1994). Petroleum
compounds are known to have carcinogenic and mutagenic properties (Larsen 1992). Oil spills
may cover and degrade coastal habitats and associated benthic communities or may produce a
slick on the surface waters, which disrupts the pelagic community. These impacts may
eventually lead to disruption of community organization and dynamics in affected regions. Oil
can persist in sediments for years after the initial contamination (NRC 2003), interfering with
physiological and metabolic processes of demersal fishes (Vandermeulen and Mossman 1996).

Accidental discharge of oil can occur during almost any stage of exploration, development, or
production on the OCS or in nearshore coastal areas. Sources include equipment malfunction,
ship collisions, pipeline breaks, other human error, or severe storms. Support activities
associated with product recovery and transportation may also contribute to oil spills (NMFS
2005). Both large and small quantities of oil can affect habitats and living marine resources.
Chronic small oil spills are a potential problem because residual oil can build up in sediments
and affect living marine resources. Low levels of petroleum components (e.g., PAHs) from such
chronic pollution may accumulate in fish tissues and cause lethal and sublethal effects,
particularly during embryonic development. Low-level chronic exposure alters embryonic
development in fish, resulting in reductions in growth and subsequent marine survival (Carls et
al. 1999; Heintz et al. 1999, 2000).

A major oil spill (e.g., 50,000 barrels) can produce a surface slick covering several hundred
square kilometers. If the oil spill moves toward land, habitats and species could be affected by
oil reaching the near-shore environment. Immediately after a large spill, aromatic hydrocarbons
would be toxic to some organisms. Waters beneath and surrounding the surface slick would be
oil-contaminated. Physical and biological forces act to reduce oil concentrations with depth and
distance (NMFS 2005); generally the lighter-fraction aromatic hydrocarbons evaporate rapidly,
particularly during high winds and wave activity. Heavier oil fractions may settle through the
water column. Suspended sediment can adsorb and carry oil to the seabed. Hydrocarbons may
be solubilized by wave action, which may enhance adsorption to sediments. The sediments then
sink to the seabed, contaminating benthic sediments.

Carls et al. (2003) demonstrated that tides and the resultant hydraulic gradients move
groundwater containing soluble and slightly soluble contaminants (such as oil) from beaches
surrounding streams into the hyporheic zone where pink salmon eggs incubate. Qil reaching
nearshore areas may affect productive nursery grounds or areas containing high densities of fish
eggs and larvae. An oil spill near an especially important habitat (e.g., a gyre where fish or
invertebrate larvae are concentrated) could cause a disproportionately high loss of a population
of marine organisms. Other aquatic biota at risk would be eggs, larvae, and planktonic
organisms in the upper seawater column. Because they are small, they absorb contaminants
quickly. They are also at risk because they cannot actively avoid exposure. Their proximity to
the surface may make them vulnerable to photo-enhanced toxicity effects, which can multiply
the toxicity of hydrocarbons (Barron et al. 2003). Population reductions due to delayed and
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indirect effects of PAH in tidal sediments postponed recovery among some species for more than
a decade following the Exxon Valdez oil spill (Peterson et al. 2003).

Habitats that are susceptible to damage from oil spills include not just the low-energy coastal
bays and estuaries where oil may accumulate, but also high-energy cobble environments where
wave action drives oil into sediments. Many of the beaches in Prince William Sound with the
highest persistence of oil following the Exxon Valdez oil spill were high-energy environments
containing large cobbles overlain with boulders. These beaches were pounded by storm waves
that drove the oil into and well below the surface (Michel and Hayes 1999). Oil that mixes into
bottom sediments may persist for years. Subsurface oil was still detected in beach sediments of
Prince William Sound 12 years after the Exxon Valdez oil spill, much of it unweathered and
more prevalent in the lower intertidal biotic zone than at higher tidal elevations (Short et al.
2002, 2004). The unknown impact of an oil-related event near and within ice is an added
concern. Should oil become trapped in ice, it could affect habitat for months or years after the
initial event. It could also move into a different region (NMFS 2005).

Oil and gas platforms may consist of a lattice-work of pilings, beams, and pipes that support
diverse fish and invertebrate populations and are considered de facto artificial reefs (Love and
Westphal 1990; Love et al. 1994; Love et al. 1999; Helvey 2002). Because decommissioning
includes plugging and abandoning all wells and removing the platforms and associated structures
from the ocean, impacts to EFH are possible during removal. The demolition phase may
generate underwater sound pressure waves (Section 4.5.2), impacting on marine organisms.
Taking out these midwater structures may remove habitat for invertebrates and fish that associate
with them. In some areas of the United States, offshore oil and gas platforms are left in place
after decommissioning, thereby providing permanent habitat for some organisms.

The potential disturbances and associated adverse impacts on the marine environment have been
reduced through operating procedures required by regulatory agencies and, in many cases, self-
imposed by facilities operators. Most of the activities associated with oil and gas operations are
conducted under permits and regulations that require companies to minimize impacts or avoid
construction in sensitive marine habitats. For example, the discharge of muds and cuttings is
subject to EPA environmental standards, effluent limitations, and related requirements. New
technological advances in operating procedures also reduce the potential for impacts.

5.4.2 Recommended Conservation Measures

The following recommended conservation measures for oil and gas exploration and development
should be viewed as options to avoid and minimize adverse impacts and promote the
conservation, enhancement, and proper functioning of EFH:

= Avoid the discharge of produced waters into marine waters and estuaries. Reinject
produced waters into the oil formation whenever possible.

= Avoid discharge of muds and cuttings into the marine and estuarine environment. Use
methods to grind and reinject such wastes down an approved injection well or use
onshore disposal wherever possible. When not possible, provide for a monitoring plan to
ensure that the discharge meets EPA effluent limitations and related requirements.
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= To the extent practicable, avoid the placement of fill to support construction of
causeways or structures in the nearshore marine environment.

= Asrequired by federal and state regulatory agencies, encourage the use of geographic
response strategies that identify EFH and environmentally sensitive areas. ldentify
appropriate cleanup methods and response equipment.

= Evaluate potential impacts that may result to EFH that may result from activities carried
out during the decommissioning phase of oil and gas facilities. Minimize such impacts to
the extent practicable.

= Vessel operations and shipping activities should be familiar with Alaska Geographic
Response Strategies (GRS) which detail environmentally sensitive areas of Alaska’s
coastline. Currently, GRSs exist for the many different regions and areas including
Southeast Alaska, Southcentral Alaska, Kodiak Island, Prince William Sound, Cook
Inlet, Bristol Bay, Northwest Arctic, North Slope, and the Aleutian Islands (see
http://www.dec.state.ak.us/spar/perp/grs/home.htm).

5.5 Habitat Restoration and Enhancement

Habitat loss and degradation are major, long-term threats to the sustainability of fishery
resources (NMFS 2002). Viable coastal and estuarine habitats are important to maintaining
healthy fish stocks. Good water quality and quantity, appropriate substrate, ample food sources,
and adequate shelter from predators are needed to sustain fisheries. Restoration and/or
enhancement of coastal and riverine habitat that supports managed fisheries and their prey will
assist in sustaining and rebuilding fish stocks by increasing or improving ecological structure and
functions. Habitat restoration and enhancement may include, but is not limited to, improvement
of coastal wetland tidal exchange or reestablishment of natural hydrology; dam or berm removal;
fish passage barrier removal or modification; road-related sediment source reduction; natural or
artificial reef, substrate, or habitat creation; establishment or repair of riparian buffer zones;
improvement of freshwater habitats that support anadromous fishes; planting of native coastal
wetland and submerged aquatic vegetation; and improvements to feeding, shade or refuge,
spawning, and rearing areas that are essential to fisheries.

5.5.1 Potential Adverse Impacts

The implementation of restoration and enhancement activities may have localized and temporary
adverse impacts on EFH. Possible impacts can include (1) localized nonpoint source pollution
such as influx of sediment or nutrients, (2) interference with spawning and migration periods, (3)
temporary removal feeding opportunities, (4) indirect effects from construction phase of the
activity, (5) direct disturbance or removal of native species, and (6) temporary or permanent
habitat disturbance.

Habitat restoration activities that include the removal of invasive species may cause disturbances
of native species. For example, netting and trapping of invasive fish species may result in
unwanted bycatch of native fish and other aquatic species.

The temporary or permanent habitat disturbance associated with restoration or enhancement
activities can cause adverse impacts. Fish passage restoration and other hydrologic restoration
activities, such as the removal of culverts or other in-stream structures, installation of fishways,
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or other in-water activities will require temporary rerouting of flows around the project area.
This could temporarily disturb on-site or adjacent habitats by altering hydrologic conditions and
flows during project implementation.

Artificial reefs are sometimes used for habitat enhancement, however these structures could
create a loss of EFH habitat upon which the reef material is placed or the use of inappropriate
materials for construction. Usually, reef materials are set upon flat sand bottoms or “biological
deserts,” which end up burying or smothering bottom-dwelling organisms at the site or even
preventing mobile forms (e.g., benthic-oriented fish species) from using the area as habitat.
Some materials used as artificial reef may be inappropriate for the marine environment (e.g.,
automobile tires or compressed incinerator ash) and can serve as sources of toxic releases or
physical damage to existing habitat when breaking free of their anchoring systems (Collins et al.
1994).

5.5.2 Recommended Conservation Measures

The following recommended conservation measures for habitat restoration and enhancement
should be viewed as options to avoid and minimize adverse impacts and promote the
conservation, enhancement, and proper functioning of EFH.

= Use BMPs to minimize and avoid potential impacts to EFH during restoration activities.
BMPs should include, but are not limited to, the following:

0 Use turbidity curtains, hay bales, and erosion mats.

o0 Plan staging areas in advance, and keep them to a minimum size.
o0 Establish buffer areas around sensitive resources.
o]

Remove invasive plant and animal species from the proposed action area before
starting work. Plant only native plant species. Identify and implement measures to
ensure native vegetation or revegetation success (Section 4.4).

o Establish temporary access pathways before restoration activities to minimize adverse
impacts from project implementation.

= Avoid restoration work during critical life stages for fish such as spawning, nursery, and
migration. Determine these periods before project implementation to reduce or avoid any
potential impacts.

= Provide adequate training and education for volunteers and project contractors to ensure
minimal impact to the restoration site. Train volunteers in the use of low-impact
techniques for planting, equipment handling, and any other activities associated with the
restoration.

= Conduct monitoring before, during, and after project implementation to ensure
compliance with project design and restoration criteria.

= To the extent practicable, mitigate any unavoidable damage to EFH within a reasonable
time after the impacts occur.

= Remove and, if necessary, restore any temporary access pathways and staging areas used
in the restoration effort.
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= Determine benthic productivity by sampling before any construction activity in the case
of subtidal enhancement (e.g., artificial reefs). Avoid areas of high productivity to the
maximum extent possible. Develop a sampling design with input from state and federal
resource agencies. Before construction, evaluate of the impact resulting from the change
in habitat (e.g., sand bottom to rocky reef). During post-construction monitoring,
examine the effectiveness of the structures for increasing habitat productivity.

5.6 Marine Mining

Mining activities, which are also described in Sections 3.1.1 and 3.1.2 of the EFH EIS (NMFS
2005), can lead to the direct loss or degradation of EFH for certain species. Offshore mining,
such as the extraction of gravel and gold in the Bering Sea, can increase turbidity, and
resuspension of organic materials could impact eggs and recently hatched larvae in the area.
Mining large quantities of beach gravel can also impact turbidity, and may significantly affect
the transport and deposition of sand and gravel along the shore, both at the mining site and
down-current (NMFS 2005).

Offshore dredging and the discharge of spoils have the potential to affect aquatic resources via
habitat alteration, including turbidity; entrainment of organisms; exposure to trace metals; noise
and disturbances; and fuel spills (MMS 1991). Previous mining operations off Nome resulted in
considerable localized substrate alteration. Sediment fines destabilized by mining operations
were redistributed by local currents and sea conditions (Jewett 1999). Further, evidence suggests
that recolonization of benthic communities to their original structure may not occur after mining
disturbance; instead, a somewhat different assemblage may result. Actual recovery times for a
community to stabilize (i.e., recolonization of dredged sites to comparable density, biomass, and
number of taxa) are unknown. Studies associated with the Nome Offshore Placer Project
showed that even seven years post-mining, seafloor habitats and species assemblages had not
recovered to pre-disturbance conditions (Gardner and Jewett 1994).

5.6.1 Potential Adverse Impacts

Impacts from mining on EFH include both physical impacts (i.e., intertidal dredging) and
chemical impacts (i.e., additives such as flocculates) (NMFS 2005). Physical impacts may
include the removal of substrates that serve as habitat for fish and invertebrates; habitat creation
or conversion in less productive or uninhabitable sites, such as anoxic holes or silt bottom; burial
of productive habitats, such as in near-shore disposal sites (as in beach nourishment); release of
harmful or toxic materials either in association with actual mining, or in connection with
machinery and materials used for mining; creation of harmful turbidity levels; and adverse
modification of hydrologic conditions so as to cause erosion of desirable habitats. Submarine
disposal of mine tailings can also alter the behavior of marine organisms. Submarine mine
tailings may not provide suitable habitat for some benthic organisms. In laboratory experiments,
benthic dwelling flatfishes (Johnson et al. 1998a) and crabs (Johnson et al. 1998b) strongly
avoided mine tailings.

During beach gravel mining, water turbidity increases and the resuspension of organic materials
can affect less motile organisms (i.e., eggs and recently hatched larvae) in the area. Benthic
habitats can be damaged or destroyed by these actions. Changes in bathymetry and bottom type
may also alter population and migrations patterns (Hurme and Pullen 1988).
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Offshore gold placer mining in the Norton Sound region has occurred for many years. Western
Gold Exploration & Mining Company (WestGold) conducted the largest and most notable
project. WestGold’s operation, the Nome Offshore Placer Project, began in late 1985 and
continued through September 1990. The project mined the seafloor with a 558 feet dredge vessel
incorporating a bucket ladder system of 134 buckets. Each bucket had a 1.1 cubic yard capacity.
The dredge could operate in water depths of up to 148 feet and cut to a depth of 10 feet below
the seafloor. Typically, 10,000 to 20,000 cubic yards of material were processed per day and
mining occurred in water depths of 20 to 60 feet.

Studies done regarding the WestGold project list several impacts offshore placer mining may
have to the benthic community such as habitat loss, alteration, re-suspension of fine sediments,
removal of benthic infauna and epifauna, and injured marine organisms. Injured organisms may
not reach maturity to reproduce and/or be subject to increased predation. The long term result of
such disturbances is an overall decrease in benthic species and their habitat.

WestGold’s studies documented that deeper waters (deeper than 20 feet) support a more diverse
and higher number of species complexes, especially in the cobble habitats. These studies also
suggest significant storm events and longshore currents cause extensive mixing of nearshore
sediments and alteration of the sea floor. These natural events occur within nearshore waters less
than 25 feet in depth (Jewett 1999). Ice gouging is also a common occurrence in the region. The
seaward edge of the ice typically extends to the 60 foot isobaths and may be anchored by ice
keels in the depth from 30 to 60 feet (Jewett 1999).

These studies further conclude the re-colonization of species after the disturbance occurs at a
slow rate and a wide range of impact occurs. Suspended sediments can travel well outside the
disturbed area and settle on other undisturbed marine substrates. Sediment was found in red king
crab stomachs, but whether this was due to increases in suspended sediment or associated with a
food source is not known. Some sediment is probably ingested while feeding on tube worms,
starfish, and sea urchins. Fine sediments may inhibit growth in some species and smother
benthic organisms.

Benthic communities do not recover quickly from rapid change and effects may not be easily
measured. NMFS studies related to effects on benthic substrates and their inhabitants (NMFS
2005), also find that many seafloor organisms are slow growing and reach their age of maturity
(spawning age) later in their life history. Additionally, in Alaskan waters, many species’ life
history traits are unknown. Another important factor is that video analysis documents even the
smallest of epifauna (sponge, tunicate, or sea pen) will be in association with a larger fish or
crab. Direct association is unknown, however it is recognized that the larger species are often
attracted to the structure, likely for cover or feeding.

5.6.2 Recommended Conservation Measures

The following recommended conservation measures for marine mining should be viewed as
options to avoid and minimize adverse impacts and promote the conservation, enhancement, and
proper functioning of EFH.

= To the extent practicable, avoid mining in waters containing sensitive marine benthic
habitat, including EFH (e.g., spawning, migrating, and feeding sites).
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Minimize the areal extent and depth of extraction to reduce recolonization times.

Monitor turbidity during operations, and cease operations if turbidity exceeds
predetermined threshold levels. Use sediment or turbidity curtains to limit the spread of
suspended sediments and minimize the area affected.

Monitor individual mining operations to avoid and minimize cumulative impacts. For
instance, three mining operations in an intertidal area could impact EFH, whereas one
may not. Disturbance of previously contaminated mining areas may cause additional loss
of EFH.

Use seasonal restrictions as appropriate to avoid and minimize impacts to EFH during
critical life history stages of managed species (e.g., migration and spawning).

Deposit tailings within as small an area as possible.
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