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Scope of Work
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Tasks

Task 1: Grant Administration / Project Management

Task 2: Stakeholder Engagement and Consultation

Task 3: Site Assessment

3.1 –Topographic and bathymetric survey

3.2 – Sediment characterization

3.3 – Habitat evaluation and vegetation mapping

3.4 – Geomorphic evaluation

3.5 – Hydraulic analysis

Task 4: Preliminary Design

4.1 – Goals and objectives

4.2 – Options evaluation

4.3 – Engineering design

4.4 – Re-vegetation plan

4.5 –Access and staging plan

4.6 – Monitoring plan

4.7 – Habitat effects analysis

Task 5: Reporting



Timeline 
Date Key Milestones

August 3, 2020 • Technical working group meeting #1 (introduction)

December 15, 2020 • Technical working group meeting #2 (update on site assessment)

May 6, 2021 • Technical working group meeting #3 (draft goals and design options)

May 31, 2021 • Due date for receiving written comments on goals/objectives and 

preliminary design options

September 29, 2021 • Release draft report for site assessment and design options

October 12, 2021 • Technical working group meeting #4 (select apparent best option)

November 2021 • Site Visit (November 2nd)

• Received Comments on Draft Existing Condition Report 

February/March 2022 • Respond to Comments on Draft Existing Condition Report 

March 18, 2022 • Technical working group meeting #5 (35% Design Progress Update)

May 20, 2022 • Release final draft and 50% design plans

June 8, 2022 • Technical working group meeting #6 (50% Design and Next Steps)

June 10, 2022 • Due date for receiving written comments on report and plans

June 30, 2022 • Finalize Report and Project Completion
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Presentation Overview

1. Recap Design and Phasing

a) Design Criteria and Considerations

b) Design Components and Revegetation

c) Construction Phasing

d) Construction Cost

2. Post-Construction Monitoring & Management Framework

3. Ecosystem Services and Project Benefits

4. Permitting and Regulatory Considerations

5. Implementation Strategy and Next Steps
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Recap Design Development
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Recap Design Development:

Key Design Considerations
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1. Restore/enhance intertidal salt marsh habitat to be resilient to sea level rise and in 

equilibrium with hydraulic and geomorphic processes 

2. Protect infrastructure (Humboldt Bay Trail and Highway 101) from wind-wave runup, 

overtopping flooding and erosion 

3. Input from Technical Working Group (TWG) about minimizing the use of shoreline 

hardening, particularly from rock slope protection and compatibility with Bay Trail South 

4. Desire for beneficial re-use of dredge spoils and timing of available fine sediment

5. Permitting, Constructability, Phasing/Scalability, ROW and Cost

6. Adaptability to SLR and compatible with a range of long-term backshore uses  (i.e. 

elevated HWY 101, causeway, etc.)
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Recap Design Development:

Selected Apparent Best Alternative
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Recap Design Development:

Design Criteria
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Salt Marsh Geometry

1. Sufficient width and elevation to dissipate wave energy and promote colonization of native 

marsh species.

2. Sufficient width and transitional zone that enhance sediment trapping and promotes 

deposition.

Stability

3. Provide initial stabilization of marsh edge until marsh vegetation is established. 

4. Reduce susceptibility of long-term marsh edge erosion to wave energy. 

5. Minimize lateral marsh edge erosion from tidal and wind generated currents at the 

interface with existing Bracut (north) and Brainard (south) levee rock slope protection. 

Tidal Channel Network

6. Restore tidal exchange, sediment delivery and improve marsh drainage.  
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~6,600’

50% Design Concept:

Design Components
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~150’

~600-800’
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1870 Marsh Edge



50% Design Concept:

Typical Cross-section
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Transition Zone 

Marsh Plain with Barrier Berm

Barrier/Shingle Beach

1

2

3

1 32



50% Design Concept:

Transition Slope (High Marsh Ecotone)
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1. Elevation: 7-11ft (>MHHW)

2. Slope: ~10H:1V

3. Compatible with Humboldt Bay Trail South

4. Revegetation: Actively seeded, wetland plugs 

and biodegradable coir fabric

6/8/2022Humboldt Bay NSI Design Project –TWG #6

Plug Planting

Seed Application



50% Design Concept:

Salt Marsh and Barrier Berm
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1. Elevation: ~7ft (~MHHW)

2. Revegetation: Natural (Passive) 

recruitment

3. Barrier berm comprised of 

sediment, sand, gravel/cobble

2



50% Design Concept:

Coarse Sand & Gravel Barrier/Shingle Beach
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3

1. Elevation: ~7ft to Mudflat 

2. Slope: ~10H:1V

3. Comprised of sand/gravel



50% Design Concept:

LWD Groins or Drift Sills
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1. Comprised of LWD and Barrier Berm 

materials (Sediment/Sand/Gravel/Cobble)

2. Stabilized tidal channel mouth and retain 

gravel/sand beach materials from long-

shore transport
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50% Design Concept:

Construction Ingress/Egress and Phasing
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Barrier Berm
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Construction Cost (Entire Project)
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Construction Cost (Phase 1)
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Cost Comparison: 

Phase 1 vs Entire Project

Phase 1 Entire Project
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Post-Construction

Monitoring & Management

Framework
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Post-Construction Monitoring & Management 

Framework:
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Key Questions:

1. How has the salt marsh and supporting components (coarse beach, LWD 

groins and transition slope) adjusted to waves and water levels over the 

monitoring period?

2. Does the restored salt marsh and supporting components provide habitat of 

similar value as nearby reference sites?  

3. Does the natural shoreline infrastructure provide the ecosystem services and 

anticipated benefits? 

4. Will the natural shoreline infrastructure be resilient and able to respond to sea 

level rise and future storms without the need for significant intervention? 

5. What are some lessons learned that can be applied to future phases or other 

projects?



Post-Construction Monitoring & Management 

Framework:
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1. Physical/Geomorphic

a) Monitoring: Marsh elevation, tidal channel/shoreline geometry, LWD groin erosion/deposition, 

and wave heights (optional)

b) Methods: Topographic Surveys/UAVs, Surface Elevation Tables (SETs), Photo-points

c) Frequency: Annual and Following Extreme Events 

d) Management Triggers and Actions: TBD

2. Biological

a) Monitoring: Vegetation and Avian Species Use

b) Methods: Vegetation Transects/Quadrats and Photo-points

c) Frequency: Annual and Seasonal

d) Success Criteria, Management Triggers and Actions: TBD

3. Annual Reporting (minimum 5 years anticipated)
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Ecosystem Services and 

Project Benefits
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Ecosystem Services and Project Benefits:
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1. Reduced Flooding and Erosion

2. Resilient to SLR and Adaptable to Future Long-Term Backshore Uses

3. Increased Habitat Diversification

4. Carbon Sequestration

5. Improved Water Quality

6. Nature Study Opportunities and Public Access Enhancements



Ecosystem Services and Project Benefits:

Reduced Flooding and Erosion
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Wave Crest 

Without Marsh

Wave Crest

With Marsh



Ecosystem Services and Project Benefits:

Reduced Flooding and Erosion
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Ecosystem Services and Project Benefits:

SLR Resiliency & Adaptability
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Ecosystem Services and Project Benefits:

Increased Habitat Diversity
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Ecosystem Services and Project Benefits:

Increased Habitat Diversity
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Humboldt Bay Context (Barnhart 1992, Laird 2007, Schlosser & Eicher 2012)

Total Bay 1870                 

(25,800 acres)

Current                

(16,000 acres)

Mudflat/Channels 60-70% 65-70%

Salt Marsh 30-40% 4-6%

➢ Compared to 1870, current salt marsh area is disproportionally lower relative to mudflat

➢ 22.7 acre reduction in mudflat (0.2-0.4% of total bay mudflat)
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Permitting and 

Regulatory Considerations
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Permitting and Regulatory Considerations:

(Subject to Implementation Approach)
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1. Engage Regulatory Agencies (Future Project Phase)

2. No-Net Loss of Coastal Wetlands (Self Mitigating)

3. CEQA: IS/MND anticipated however other options may exist based on lead agency

a) CDFW Cutting the Green Tape Initiative: Statutory Exemption for Restoration Projects (SERP) 

b) State Water Board General Order: PEIR for Restoration Project Exemption (August 2022) 

c) Harbor District PEIR for Humboldt Bay Sediment Management (SCH#2018012052) 

4. NEPA: Subject to Project Lead and Funding



Permitting and Regulatory Considerations:

(Subject to Implementation Approach)
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5. Regulatory Permits

a) County: CUP/Grading/Encroachment Permit

b) City of Eureka: Grading/Encroachment Permit

c) Harbor District/State Lands Lease: Shoreline Development Permit

d) Caltrans: Encroachment Permit

e) Coastal Commission: Coastal Development Permit

f) CDFW: 1600 and CESA for Long-fin Smelt and Coho (ITP, Consistency Determination, Safe Harbor 

Agreement, MOU TBD)

g) NCRWQCB: 401 Water Quality Certification

h) USACE: 404 NWP 27 (Habitat Restoration) or NWP 54 (Living Shoreline) which is limited to 500 LF

i) NOAA: BA/BO (Salmonid coverage under program BO may be feasible) 

j) USFWS: BA/BO (Tidewater Goby)
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Implementation Strategy and 

Next Steps
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Implementation Strategy and Next Steps:

Options to Advance Project

Project Scale:

1. Entire project area

2. Demonstration / Pilot Project (Phase 1 only)

3. Hybrid (phased)

Project Scope:

1. Technical studies and civil design

2. Studies, design, CEQA, permitting

3. Pre-construction & construction
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Implementation Strategy and Next Steps:

Options to Advance Project

Tasks and Considerations

Option 1:

Entire Project

Option 2:

Demonstration /Pilot  

Project (Phase 1 only)

Option 3:

Hybrid (phased)

Project Lead TBD TBD TBD

Funding Source(s) for Below TBD TBD TBD

Remaining Technical Studies 

(Subsequent Slide)
Entire Project Phase 1 only Entire Project

Regulatory Compliance Entire Project Phase 1 only Entire Project

Fine Sediment Volume & 

Sourcing
~130,000 CY ~20,000 CY ~130,000 CY

Final Design Entire Project Phase 1 only

Phased as Sediment 

Sources Become 

Available

Right-of-Way (ROW)
Multiple Private Parcels

Bracut Lumber, CDFW 

& County

Bid & Construction Entire Project Phase 1 only

Monitoring Entire Project Phase 1 only

Construction Cost $12.8 - 17.2M $3.8 - 4.5M Comparable to Option 1



1. Increase understanding of construction means/methods of material handling and placement

2. Better define long-term monitoring and management activities to inform future implementation 

3. Further define suitability/sources of imported fine sediment related to vegetation establishment and Incremental Sampling 
Method (ISM) requirements 

4. Increase understanding and ease for future regulatory approvals 

5. Better define costs and potential future funding sources 
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Implementation Strategy and Next Steps:

Demonstration / Pilot Project (Phase 1) Benefits

Phase 1
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Implementation Strategy and Next Steps:

Phase 1 Property Ownership
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Remaining Technical Studies and 

Recommended Next Steps:

1. Expand Outreach to Wider Range of Stakeholders 

2. Initiate Regulatory Agency Outreach and Pre-Permitting Consultation

3. Sediment Sampling and Geotechnical Analyses

a) Conduct settlement/consolidation analyses to determine long-term placement settlement rates

b) Collect Bulk Samples of Existing Gravel Shoreline

c) Identify Potential Fine Sediment Sources

d) Conduct ISM for site sediment and potential future source sediments

4. Wetland/Upland Conversion Assessment

5. Hydraulic Analysis for Phased Implementation

6. Scenario-based Analysis to Assess Design Robustness and Risks

7. Advance Monitoring and Management Plan

8. Advance Design Plans and Technical Specifications



Implementation Strategy and Next Steps: 

Example Ecotone Marsh Creation Project
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South Bay Salt Pond Project - City of Mountain View 

Photos: GHD (Raymond Wong, PhD, PE) 



Discussion
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 Input From TWG

1. Implementation options

2. Other considerations?

3. Level of interest, concerns, recommendations?

 Next Steps

1. Submit Draft Report Comments by Friday June 10, 2022

2. Finalize Report and Project Completion: June 30, 2022
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