Natural Shoreline Infrastructure in Humboldt Bay for
Intertidal Coastal Marsh Restoration and
Transportation Corridor Protection

Technical Working Group Meeting #6
June 8, 2022
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Scope of Work

Task |: 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
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Timeline

August 3,2020
December 15,2020
May 6, 2021

May 31,2021

September 29, 2021
October 12,2021
November 202 |

February/March 2022
March 18,2022

Technical working group meeting #I (introduction)
Technical working group meeting #2 (update on site assessment)
Technical working group meeting #3 (draft goals and design options)

Due date for receiving written comments on goals/objectives and
preliminary design options

Release draft report for site assessment and design options

Technical working group meeting #4 (select apparent best option)

Site Visit (November 2"9)
Received Comments on Draft Existing Condition Report

Respond to Comments on Draft Existing Condition Report

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
Design Criteria and Considerations
Design Components and Revegetation
Construction Phasing

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

5 Humboldt Bay NSI Design Project —-TWG #6 6/8/2022



Recap Design Development
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Recap Design Development:
Key Design Considerations

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

HIGHWAY 101

MUDFLAT

ERODED RAIL PRISM

SALT MARSH

EXISTING CONDITIONS

HUMBOLDT BAY TRAIL
AND RAIL PRISM

TRANSITION ZONE

TIDAL CHANNEL

LARGE WOODY DEBRIS GROIN
SALT MARSH

COARSE SEDIMENT/
GRAVEL SHINGLE BEACH

FUTURE CONDITIONS
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Recap Design Development:
Design Criteria

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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50% Design Concept:
Design Components

EXISTING SALT MARSH

UPLAND / SALT MARSH
TRANSITIONAL SLOPE

NEW SALT MARSH

BARRIER / SHINGLE BEACH

ROCK SLOPE PROTECTION

TIDAL CHANNEL

HISTORIC MARSH LIMIT

LARGE WOODY DEBRIS (LWD) GROIN

POTENTIAL NATURE STUDY VIEWING
AREA

APPROXIMATE EXTENT OF HISTORIC (1870) MARSH

SALT MARSH CHANNEL
OUTLET STABILIZED WITH
ALWD GROIN ON EITHER
SIDE OF OUTLET, TYP. SEE
~30' WIDE GRAVELISAND BEACH 'DETAIL, SHEET C-301 TIDAL CHANNEL (PRIMARY), TYP.
AT APPROXMATELY 10:1 SLOPE BOTTOM ELEVATION TO MATCH
FROM ELEVATION7.0TO TIDAL CHANNEL EXISTING MUDFLAT ELEVATION
EXISTING MUDFLAT, TYP. (SECONDARY), TYP.

EXISTING SALT MARSH TO BE = Exist RR TRACKS FILLED
INTEGRATED INTO NEW SALT ‘CONSTRUCTED UNDER UNDER SEPARATE PROJECT
MARSH, TYP. SEPARATE PROJECT

CCONNECT NEW TIDAL CHANNEL
TOEXISTING CULVERT WITH
FLAP GATE, TYP.

¥
0 &0 120
RESTORATIONSITEPLAN [ —
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0% Design Concept:
Typical Cross-section

1 1 1 1
1< »l 1 1
I« >l < > — - 5
1 1 1 1
1 1 1 1
I ROCK SLOPE PROTECTION INSTALLED I SEE FILL SCENARIOS OVER RSP, SEE I I
1 AS PART OF SEPARATE PROJECT (2023) BELOW FOR TYPICAL FILL SECTIONS. 1 1
1 1
: 35"+ 40' +/- UPLAND - SALT MARSH, BIODEGRADABLE ROLLED EROSION — ANTICIPATED LONG-TERM EXISTING MUDFLAT, =
TRANSITIONAL SLOPE APPROX. ELEV.7.00 CONTROL PRODUCT {NON-SYNTHETIC} FORMATION OF VEGETATED ELEVATION VARIES
ELEVATED RAIL PRISM AS PART OF SAND / SEDIMENT BERM 3.00-4.00)

SEPARATE PROJECT (2023) 115' +/- SALT MARSH

: GRAVEL | SAND BEACH COMPRISED
TIDAL CHANNEL | 20 +- BARRIER BERM OF SAND WITH COARSE TO VERY
DEPTH & WIDTH VARIES, COARSE GRAVEL

SEE DETAL

30" +- GRAVEL/SANDBEACH ¢
1

1015ty g, oeg

EXISTING ROCK SLOPE
BAY TRAIL AS PART OF PROTECTION, WERE ¢ i 5
SEPARATE PROJECT (2023) SHOWN ON PLAN G i : i : ; 2 o

PORTION OF KEY BARRIER BERM L KEY SAND BARRIER
BARRIER BERM TO 1 INTO MUDFLAT 6" INTO MUDFLAT

BIODEGRADABLE ROLLED EROSION EXISTING SUBGRADE

CONTROL PRODUCT (NON-SYNTHETIC) EXISTING MUDFLAT OPTIONAL BARRIER BERM

WETLAND SOIL FILL

COMPRISED OF LIGHTLY ELEVATION, TYP. (COMPOSED OF COBBLE, GRAVEL,
COMPACTED SILT, FINE SAND, AND SOIL), SEE NOTE 1 e an
SAND, AND CLAY

SALT MARSH - TYPICAL SECTION

0 10 2
™ —  VERT. EXAG. X2

APPROXMATE EXTENT OF HSTORC (1679 MARSH|

@ Transition Zone
o Marsh Plain with Barrier Berm
o Barrier/Shingle Beach

7000}

APPROXMATE
EXTENT OF Exst
ReVE TR
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50% Design Concept:
Transition Slope (High Marsh Ecotone)

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

Seed Application

SALT MARSH,
BAY TRAIL AS PART OF APPROX, ELEV. 7.00
SEPARATE PROJECT (2023) 3540" +/- UPLAND

TRANSITIONAL SLOPE |

ELEVATED RAIL PRISM AS —
PART OF SEPARATE
PROJECT (2023), TYP.

Ny

ROCK SLOPE PROTECTION —

INSTALLED AS PART OF
SEPARATE PROJECT (2023), TYP. TYPE 1 REVETMENT
STATION RANGES:
BIODEGRADABLE ROLLED EROSION “N* 158406 - "N 159+25; "N" 160+20 - *N" 161421,

*N* 161461 - N 162400, "N* 162467 - "N" 162476,
"N 163424 - “N° 163448, "N" 167471 - "N" 178409,
N 178426 - N 183408; "N 183489 - "N 157400

EXISTING MUDFLAT
CONTROL PROOUCT (NON-SYNTHETIC), TYP. ELEVATION, TYP.
EXISTING SUBGRADE. TYP.

EXISTING ROCK —
SLOPE PROTECTION

e bl Tams
TYPE 2 REVETMENT

Common name Scientific name Lifeform r’;ig)Lli\g; I?A(::‘:g WS- ’L‘?’?ﬁéﬂ%‘??;’?ﬂ'?éj‘%?ﬁﬁ

Cows clover Trifolium wormskioldii Perennial herb 1.0

Dune rush Juncus lescurii Perennial rush 1.5

Marsh gumplant Grindelia stricta Sub-shrub 2.0

Meadow barley Hordeum brachyantherum Perennial grass 15.0

Pacific aster Sympotrichium chilense Perennial herb 0.1 i

Seacoast angelica Angelica lucida Perennial herb 2.0 y [T

Tufted hairgrass Deschampsia caespitosa Perennial grass 12.0 - :‘Ei‘;:a:’—"ﬁ%:i?‘
Total 33.6

Plug Planting

Common name Scientific name Average Spacing (feet) Percent of Total

Coastal gumplant Grindelia stricta var. stricta 3 10

Pacific aster Symphyotrichum chilense 3-4 10

Pacific silverweed Potentilla anserina ssp. pacifica 2-3 25

Salt rush Juncus lescurii 3 20

Seacoast angelica Angelica lucida 4 10

Tufted hair grass Deschampsia caespitosa ssp. beringensis 3 25
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0% Design Concept:
Salt Marsh and Barrier Berm

ROCK SLOPE PROTECTION INSTALLED

SEE FILL SCENARIOS OVER RSP, SEE

AS PART OF SEPARATE PROJECT (2023) BELOW FOR TYPICAL FILL SECTIONS. 1
35'- 40' +/- UPLAND - SALT MARSH, BIODEGRADABLE ROLLED EROSION — ANTICIPATED LONG-TERM EXISTING MUDFLAT, —
TRANSITIONAL SLOPE APPROX. ELEV. 7.00 CONTROL PRODUCT (NON-SYNTHETIC} FORMATION OF VEGETATED ELEVATION VARIES
SAND / SEDIMENT BERM {3.00-4.00)

ELEVATED RAIL PRISM AS PART OF
SEPARATE PROJECT (2023) A 115' +/- SALT MARSH

7 GRAVEL ! SAND BEACH COMPRISED
20' +- BARRIER BERM OF SAND WITH COARSE TO VERY
COARSE GRAVEL

TIDAL CHANNEL
DEPTH & WIDTH VARIES,
SEE DETAIL

30" +- GRAVEL/SANDBEACH ¢
1

S @:\ SR ’“15~:wsL°PE
A A : 5

s

EXISTING ROCK SLOPE
BAY TRAIL AS PART OF PROTECTION, WERE

SEPARATE PROJECT (2023) SHOWN ONPLAN =
G RONICs ::musmgss%; RGN WETLAMD SO PR EXISTING WL OFLAT DPTIONAL BARRIER BERY PO 144 RO WRRAT ENTOMNORAT
COMPRISED OF LIGHTLY ELEVATION, TYP. (COMPOSED OF COBBLE, GRAVEL, BECORSTRUCIED
COMPACTED SILT, FINE SAND, AND SOIL), SEE NOTE {

SAND, AND CLAY ANDREMAIN

SALT MARSH - TYPICAL SECTION

0 10 2
™ —  VERT. EXAG. X2

1. Elevation: ~7ft (~MHHW)

2. Revegetation: Natural (Passive)
recruitment

3. Barrier berm comprised of
sediment, sand, gravel/cobble
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0% Design Concept:
Coarse Sand & Gravel Barrier/Shingle Beach

ROCK SLOPE PROTECTION INSTALLED SEE FILL SCENARIOS OVER RSP, SEE 1 1
AS PART OF SEPARATE PROJECT (2023) BELOW FOR TYPICAL FILL SECTIONS. 1 1
35'- 40’ +1- UPLAND SALT MARSH BIODEGRADABLE ROLLED EROSION — ANTTCIPATED LONG-TERM EXISTING MUDFLAT, =
TRANSITIONAL SLOPE APPROX. ELEV. 7.00 CONTROL PRODUCT (NON-SYNTHETIC) FORMATION OF VEGETATED ELEVATION VARIES
ELEVATED RAIL PRISM AS PART OF ELNS SAND / SEDIMENT BERM (3.00-4.00)
SEPARATE PROJECT (2023)
115' /- SALT MARSH
7 GRAVEL / SAND BEACH COMPRISED
TIDAL CHANNEL |og 20 +- BARRIER BERM OF SAND WITH COARSE TO VERY
DEPTH & WIDTH VARIES, COARSE GRAVEL
SEE DETALL
. 30" +/- GRAVEL / SAND BEACH |
ik et d

EXISTING ROCK SLOPE
BAY TRAIL AS PART OF PROTECTION, WERE
SEPARATE PROJECT (2023) SHOWN ON PLAN

PORTION OF KEY BARRIER BERM L KEY SAND BARRIER

BIODEGRADABLE ROLLED EROSION EXISTING SUBGRADE WETLAND SOIL FILL
EXISTING MUDFLAT OPTIONAL BARRIER BERM e =
CONTROL PRODUCT (NON-SYNTHETIC) COMPRISED OF LIGHTLY ELEVATION, TYP. (COMPOSED OF COBBLE, GRAVEL, it 1/INTO MUDFLAT B INTOMUDFLAT
COMPACTED SILT, FINE SAND, AND SOIL), SEE NOTE {
SAND, AND CLAY AND REMAIN

SALT MARSH - TYPICAL SECTION

0 10 2
T — \ERT. EXAG. X2

1. Elevation: ~7ft to Mudflat
2. Slope: ~10H:1V

3.  Comprised of sand/gravel
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50% Design Concept:
LWD Groins or Drift Sills

Comprised of LWD and Barrier Berm
materials (Sediment/Sand/Gravel/Cobble)

Stabilized tidal channel mouth and retain
gravel/sand beach materials from long-
shore transport

SECTION VIEW / COARSE BEACH
COARSE BEACH SHORELINE —/.
COBBLE BERM
/
LWD GROIN
(SEENOTES) I
il
HUMBOLDT
BAY ‘7 EEA
uuuuu
~75% GROIN LENGTH
I 8]
PLAN VIEW =" TIDAL CHANNEL —_~
TOTAL LENGTH 30-50 FEET

TYPICAL LARGE WOODY DEBRIS (LWD) DETAIL
5 i

0 0
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50% Design Concept:

Construction Ingress/Egress and Phasing

SEQUENCE OF WORK PHASING

TEMPORARY HAL ROUTE <
ALONG ELEVATED AL MRS -
SEE DETAL. THS SHEET }

CONSTRUCTION STAGING AND SEQUENCING PLAN

NOTES:

CONSTRUCTION PHASING WILL BE SUBJECT TO AVAILABILITY OF SALT MARSH FILL. ACTUAL
PHASING MAY VARY FROM THAT SHOWN.
. BARRIER BERMS SHOWN ARE OPTIONAL AND MAY BE PLACED TO MAINTAIN THE SALT MARSH FILL
SO o AR s AREA DEWATERED DURING CONSTRUCTION AND FOR MATERIAL HAUL ROUTES.
REMOVED UPON CONPLETION . BARRIER BERMS PLACED MAY REMAIN IN PLACE FOLLOWING CONSTRUCTION.

OF FILL PLACEMENT AND TIDAL
CCHANNEL EXCAVATION.

TEMPORARY HAUL ROUTE

OPTIONAL BARRIER TEMPORARY HIGH RESTORE BACK TO
VISIBILITY CONSTRUCTION PRE-CONSTRUCTION CONDITION
SEENGIESTHie SHEET FENCE WITH SILT FENCE UPON COMPLETION OF WORK

BAY TRAIL AS PART OF FILL PLACED OVER
SEPARATE PROJECT (2023) EXISTING RAILS/TIES AS
PART OF SEPARATE
PROJECT (2023), TYP.

SALT MARSH FILL, TYP.

SEQUENCE OF WORK TO CONTINUE AS SHOWN ABOVE

'3
0 Wy 29
CONSTRUCTION SEQUENCE ENLARGEMENT PLAN e —

ROCK SLOPE PROTECTION
INSTALLED AS PART OF
SEPARATE PROJECT (2023), TYP.
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Construction Cost (Entire Project)

Opinion of Probable Construction Cost

@ Client: _ County of Humboldt - Department of Public Works Date: 5/7/2022

Project Title:  Natural Shoreline Infrastructure (Brainard to Bracut) GHD Ref: 11214987
H Status of Design:  50% Design
Description i Quantity Unit Cost
1 Mobilization and Demobilization (Estimated Approx. 4% of Subtotal) LS 1 $ 350,00000] S 450,000.00 $350,000 $450,000
2 ROW for Staging/Stockpile Area and Notification/Signage LS | $100,000.00 $100,000
3 Water Management, Erosion/Sediment Control, and Environmental Protection LS 1 $200,000.00 $200,000
4 Construction Survey Staking LS 1 $75,000.00 $75.000
5 Clearing and Grubbing LS 1 $50,000.00 $50.000
6 Invasive Spartina Removal LS | $50,000.00 $50,000
7 Soil Fill for Salt Marsh Plain and Ecotone Transition (including tidal channel grading) ' CY 130,000 $25.00 | $50.00 $3,250,000 | $6,500,000
8 Gravel/Sand Mix for Shingle Beach CY 20,000 5100.00 $2,000,000
9 Cobble/Gravel/Soil Mix for Barrier Berm CY 30,000 $100.00 $3,000,000
10 LWD Groins EA 16 $10,000.00 $160,000
11 Biodegradable Rolled Erosion Control Netting SQFT 530,000 $0.50 $265,000
12 Fiber Rolls LF 20,000 $5.00 $100,000
13 Broadcast Native Seed ACRE 6.1 $10,000.00 561,000
14 Install Wetland Plugs 2 ACRE 6.1 $25,000.00 $152,000
15 Interpretative Areas (Benches and Signs) LS 1 $50,000.00 $50,000
Lower Upper
Construction Subtotal: § 9870000 % 13,220,000
30% Estimating Contingency:  $ 2970000 3 3.970.000
I TOTAL CONSTRUCTION COST: § 12,840,000 $ 17,190,000 I
Planning, Engineering, and Environmental Compliance @ 20% (Lower) and 25% (Upper): $ 2,568,000 $ 4,297 500
Construction Management and Administration @ 10% (Lower) and 15% (Upper): $ 1284000 $ 2,578,500
TOTAL PROJECT COST® § 16,700,000 $ 24,100,000
Post Construction Monitoring and Management (Assumed 3-years)“: $ 150,000 $ 300,000
Note:

! The total opinion of cost is highly sensitive to the unit cost of soil fill, thus a lower and upper unit coast range was provided to reflect the highly varable costs associated with procurement and
transport.

2 Wetland plug planting assumed for Transition Zone only with passive (natural) recruitment of salt marsh species on salt marsh plain.

® This opinion reflects probable construction costs obtainable for the project location on the date this estimate was prepared. Due to inflation of labor, material and equipment costs and nature of
construction cost volatility, prices may vary. Escalation of costs should be considered for future planning and use of this estimate.

* Post construction monitoring cost assumed to require limited management actions and interventions.



Construction Cost (Phase 1

Opinion of Probable Construction Cost (Phase 1 only)

Client:
Project Title:
Status of Design:

County of Humboldt - Department of Public Works
Natural Shoreline Infrastructure (Brainard to Bracut)
50% Design

Item No.

Date:
GHD Ref:

5/6/2022
11214987

Description Unit Cost

1 Mabilization and Demobilization (Estimated Approx. 4% of Subtotal) LS I $ 120,00000| $  130,000.00 $120,000 $130,000
2 ROW for Staging/Stockpile Area and Notification/Signage LS I $25,000.00 $25,000
3 Water Management, Erosion/Sediment Control, and Environmental Protection LS | $50,000.00 $50,000
4 Construction Survey Staking LS I $20,000.00 $20,000
5 Clearing and Grubbing LS I $10,000.00 $10,000
6 Invasive Spartina Removal LS I $10,000.00 $10,000
7 Soil Fill for Salt Marsh Plain and Ecctone Transition (including tidal channel grading) CY 20,000 $25.00 | $50.00 $500,000 | $1,000,000
8 Gravel/Sand Mix for Shingle Beach CY 10,000 $100.00 $1,000,000
9 Cobble/Gravel/Soil Mix for Barrier Berm CY 10,000 $100.00 $1,000,000
10 LWD Groins EA 2 $10,000.00 $20,000
11 Biodegradable Rolled Erosion Control Netting SQFT 80,000 $0.50 $40.,000
12 Fiber Rolls LF 20,000 $5.00 $100,000
13 Broadcast Native Seed ACRE 09 $10,000.00 $10,000
14 Install Wetland Plugs 2 ACRE 0.9 $25,000.00 $23,000
15 Interpretative Areas (Benches and Signs) LS 1 $10,000.00 $10,000
Lower Upper
Construction Subtotal: $ 2940000 $ 3,450,000
30% Estimating Contingency. _$ 890,000 3 1,040,000
I TOTAL CONSTRUCTION COST: $ 3,830,000 $ 4,430,000 I
Planning, Engineering, and Environmental Compliance @ 20% (Lower) and 25% (Upper): $ 766,000 $ 1,122,500
Construction Management and Administration @ 10% (Lower) and 15% (Upper): $ 383,000 5 673,500
TOTAL PROJECT COST*: $ 5,000,000 $ 6,300,000
Post Construction Monitoring and Management (Assumed S-years)‘: $ 50,000 % 150,000
Note:

' The total opinion of cost is highly sensitive to the unit cost of soil fill, thus a lower and upper unit coast range was provided to reflect the highly variable costs associated with procurement and transport.

2 Wetland plug planting assumed for Transition Zone only with passive (natural) recruitment of salt marsh species on salt marsh plain.

* This opinion reflects probable construction costs obtainable for the project location on the date this estimate was prepared. Due to inflation of labor, material and equipment costs and nature of

construction cost volatility, prices may vary. Escalation of costs should be considered for future planning and use of this estimate.

* Post construction monitoring cost assumed to require limited management actions and interventions.



Cost Comparison:

Phase 1 vs Entire Project

Construction Subtotal:
30% Estimating Contingency:

TOTAL CONSTRUCTION COST:
Planning, Engineering, and Environmental Compliance @ 20% (Lower) and 25% (Upper):
Construction Management and Administration @ 10% (Lower) and 15% (Upper):

TOTAL PROJECT COST®:

Post Construction Monitoring and Management (Assumed 3-years)*:

Phase 1

Entire Project

Lower Upper Lower Upper
$ 2,940,000 $ 3,450,000 | $ 9,870,000 $ 13,220,000
$ 890,000 $ 1,040,000 | $ 2970000 § 3,970,000
$ 3,830,000 $ 4,490,000 | $ 12,840,000 $ 17,190,000
$ 766,000 $ 1122500 | $ 2,568,000 $ 4,297,500
$ 383,000 $ 673,500 | $ 1,284,000 $ 2,578,500
$ 5,000,000 $ 6,300,000 | $ 16,700,000 $ 24,100,000
$ 50,000 $ 150,000] s 150,000 $ 300,000
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Post-Construction
Monitoring & Management
Framework
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Post-Construction Monitoring & Management
Framework:

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?

Does the restored salt marsh and supporting components provide habitat of
similar value as nearby reference sites?

Does the natural shoreline infrastructure provide the ecosystem services and
anticipated benefits?

Will the natural shoreline infrastructure be resilient and able to respond to sea
level rise and future storms without the need for significant intervention?

What are some lessons learned that can be applied to future phases or other
projects?

Humboldt Bay NSI Design Project —-TWG #6 6/8/2022



Post-Construction Monitoring & Management
Framework:

1. Physical/Geomorphic

Monitoring: Marsh elevation, tidal channel/shoreline geometry, LWD groin erosion/deposition,
and wave heights (optional)

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

Frequency: Annual and Following Extreme Events

Management Triggers and Actions: TBD

2. Biological

Monitoring: Vegetation and Avian Species Use

Methods: Vegetation Transects/Quadrats and Photo-points

Frequency: Annual and Seasonal

Success Criteria, Management Triggers and Actions: TBD

3. Annual Reporting (minimum 5 years anticipated)
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Ecosystem Services and
Project Benetfits
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Ecosystem Services and Project Benefits:

Reduced Flooding and Erosion

Resilient to SLR and Adaptable to Future Long-Term Backshore Uses
Increased Habitat Diversification

Carbon Sequestration

Improved Water Quality

Nature Study Opportunities and Public Access Enhancements
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Ecosystem Services and Project Benefits:
Reduced Flooding and Erosion

Water Level = 50% EP (2-yr Rl) and Wind Speed =95% EP (1.053-yr RI)

15
Trail/Rail
14 A
Wave Crest Crest
13 A q
Without Marsh
12 A /'&
11 A ,—\ ,\ ,"5 M o-\ 7\ f\ ,\ Lad /‘/
—_ \ , \ / \ / \ 4 \ 7= /__ / / \ / N \ p 7,7
§ 10 A \\, N, N \~I < 4 X -7 ;’_-\J’-\\_/f—\\!/“h,?('
> i S
z ° Wave Crest . X
. 8 4 . s New
£ With Marsh s RSP
c 7 - P T ’
S .
T 6 A -
E:
w 5 /’ \ Existing
td
4 / RSP
31 \ \ Toe of RSP
7 ] Toe of Beach Barrier
Barrier
1 4
D T T T T T T T T
22,640 22,680 22,720 22,760 22,800 22,840 22,880 22,920 22,960 23,000
Station (ft)
Bed Elev for RSP Barrier Wave_Crest for RSP Barrier ~ ===--- Bed Elev for Tidal Wetland Wave_Crest for Tidal Wetland
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Ecosystem Services and Project Benefits:

Reduced Flooding and Erosion

26

Pre-Project Post-Project

Flooding/Damage

Flooding

Damage to Rail

Prism
Flooding of Highway
101 South Bound _
Lanes Trail Usability N%g‘;ﬁ'ﬁfgppo"r"g’
Compromised Damage with
Marsh

No Damage

Flooding of Trail and
Highway Shoulder

Flooding of Trail

Water Level
(RI) Wind Speed
48 mph (100-yr)
10.7 ft 44 mph (10-yr)
(100-yr) 40 mph (2-yr)
38 mph (1.053-yr)
48 mph (100-yr)
10.0 ft 44 mph (10-yr)
(10-yr) 40 mph (2-yr)
38 mph (1.053-yr)
48 mph (100-yr)
9.4 ft 44 mph (10-yr)
(2-yr) 40 mph (2-yr)
38 mph (1.053-yr)
48 mph (100-yr)
(Mﬁm‘;ﬂ% 44 mph (10-yr)
40 mph (2-yr)
38 mph (1.053-yr)
48 mph (100-yr)
7.1 1t 44 mph (10-yr)
(MHHW) 40 mph (2-yr)

38 mph (1.053-yr)

No Overtopping, Flooding, or Damage pre- or post-project

EP = Exceedance Probability, Rl = Return Interval
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Ecosystem Services and Project Benefits:
SLR Resiliency & Adaptability

OVERTOPING, FLOODING AND
EROSION FROM WIND WAVES

WIND WAVE DISSIPATES
AT RAIL PRISM \

Water Level Wind Speed
oft
38 mph (1.053-yr)
10.7 ft 40 mph (2-yr)
(100-yr) 44 mph (10-yr)
48 mph (100-yr)
38 mph (1.053-yr)
10.0 ft 40 mph (2-yr)
(10-yr) 44 mph (10-yr)
48 mph (100-yr)
38 mph (1.053-yr)
9.4 ft 40 mph (2-yr)
(2-yr) 44 mph (10-yr)
48 mph (100-yr)
38 mph (1.053-yr)
8.4 ft 40 mph (2-yr)
(MMMW) 44 mph (10-yr)
48 mph (100-yr)
38 mph (1.053-yr)
711t 40 mph (2-yr)
(MHHW)

44 mph (10-yr)
48 mph (100-yr)

ERODED HWY 101

HUMBOLDT BAY MUDFLAT

RAIL PRISM SOUTHBOUND

Overtopping and flooding with

b PRE-PROJECT
or without marsh

WIND WAVE DISSIPATES
AT NEW SALT MARSH
EDGE

REDUCED OVERTOPING
AND EROSION

HUMBOLDT BAY TRAIL

RESTORED SALT MARSH HWY 101

HUMBOLDT BAY AND TRANSITION ZONE RAILERISH SOUTHBOUND

PROJECT

Avoided overtopping and
flooding with implementation
of marsh

RESTORED SALT MARSH AND
MUDFLAT ACCRETE AT PACE WITH
SEA LEVEL RISE

No overtopping
with or without
marsh

RESTORED SALT MARSH HWY 101

HUMBOLDT BAY RAIL PRISM

AND TRANSITION ZONE SOUTHBOUND

PROJECT ADAPTATION TO SEA LEVEL RISE
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Ecosystem Services and Project Benefits:
Increased Habitat Diversity

Humbolde Bay

- ==~ 1870 Marsh Edge Salt Marsh = RSP- Rock Slope

Habitat Type P Mudflat Protection

Spartina Dominated :
Coarse Gravel Beach P SRS

& e, i s
bl SRS e

- ==~ 1870 Marsh Edge Salt Marsh (Tidal RSP- Rock Slope
Habitat Type Channels Not Shown) Protection

Cates Giavel Beath High Marsh Transition e
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Ecosystem Services and Project Benefits:
Increased Habitat Diversity

. . Habitat Area (acres)
Habitat Description
Historic (1870) Existing ' Proposed Change

Coarse Gravel Beach 0.00 0.89 4.64 +3.75
_Rock Slope Profection (RSP) 0.00 1.30 0.12 1 1E

Mudflat 8.27 22.67 0 -22.67
| Salt Marsh 19.89 2.23 17.11 + 14,

Spartina Dominated Salt Marsh 0.00 1.07 0 -1.07

Tidal Channels 0.00 0.00 1.00 +1

High Marsh Transition 0.00 0.00 5.29 5.29

Total 28.16 28.16 28.16
' Assumes Humboldt Bay Trail South (HBST) Project is constructed

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

Total Bay 1870 Current
(25,800 acres) (16,000 acres)

Mudflat/Channels 60-70% 65-70%
Salt Marsh 30-40%

» 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)

Engage Regulatory Agencies (Future Project Phase)

No-Net Loss of Coastal Wetlands (Self Mitigating)

CEQA: IS/MND anticipated however other options may exist based on lead agency
CDFW Cutting the Green Tape Initiative: Statutory Exemption for Restoration Projects (SERP)

State Water Board General Order: PEIR for Restoration Project Exemption (August 2022)
Harbor District PEIR for Humboldt Bay Sediment Management (SCH#2018012052)

NEPA: Subject to Project Lead and Funding

31 Humboldt Bay NSI Design Project —-TWG #6 6/8/2022



Permitting and Regulatory Considerations:
(Subject to Implementation Approach)

5.  Regulatory Permits

32

County: CUP/Grading/Encroachment Permit

City of Eureka: Grading/Encroachment Permit

Harbor District/State Lands Lease: Shoreline Development Permit
Caltrans: Encroachment Permit

Coastal Commission: Coastal Development Permit

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

NCRWQCB: 401 Water Quality Certification

USACE: 404 NWP 27 (Habitat Restoration) or NWP 54 (Living Shoreline) which is limited to 500 LF
NOAA: BA/BO (Salmonid coverage under program BO may be feasible)

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: Project Scope:
1. Entire project area 1. Technical studies and civil design
2. Demonstration / Pilot Project (Phase 1 only) 2. Studies, design, CEQA, permitting

3. Hybrid (phased) 3. Pre-construction & construction

SEQUENCE OF WORK PHASING
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Implementation Strategy and Next Steps:
Options to Advance Project

Tasks and Considerations

Option 1: Option 2:

Demonstration /Pilot

Option 3:

Project Lead
Funding Source(s) for Below

Remaining Technical Studies
(Subsequent Slide)

Regulatory Compliance

Fine Sediment Volume &
Sourcing

Final Design

Right-of-Way (ROW)

Bid & Construction
Monitoring

Construction Cost

35

Entire Project

Project (Phase 1 only) Hybrid (phased)

TBD TBD TBD
TBD TBD TBD
Entire Project Phase 1 only Entire Project
Entire Project Phase 1 only Entire Project
~130,000 CY ~20,000 CY ~130,000 CY

Entire Project Phase 1 only

Bracut Lumber, CDFW

Multiple Private Parcels Phased as Sediment

< Gl Sources Become
Entire Project Phase 1 only Available
Entire Project Phase 1 only
$12.8 - 17.2M $3.8-4.5M Comparable to Option 1
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Implementation Strategy and Next Steps:
Demonstration / Pilot Project (Phase 1) Benefits

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

Increase understanding and ease for future regulatory approvals
Better define costs and potential future funding sources

4.

TEMPORARY |
STAGING AND
STOCKPILE
AREA =3

EXSTING TIDAL
MUD FLAT
TIDAL CHANNEL
(TERTIARY), TYP,

CHAN TIDAL CHANNEL (PRIMARY), TYP.
~30 WIDE GRAVELISAND BEACH TR e BOTTOM ELEVATION TO MATCH
AT APPROXIMATELY 10:1 SLOPE A LWD GROIN ON EITHER EXISTING MUDFLAT ELEVATION

FROM ELEVATION 7.0 TO
SIDE OF OUTLET. TYP. SEE TIOAL CHANNEL
EXISTING MUDFLAT, TYP. e
DETAIL, SHEET C-301 (SECONDARY), TYP.

SALT MARSH,
ELEVATION 7.0

10 CLASS | PATH
CCONSTRUCTED UNDER UPLAND TO SALT MARSH

SEPARATE PROJECT TRANSITIONAL ZONE SLOPE |
AT APPROXIMATELY 10-15:1 — Exist RR TRACKS FILLED e EXISTING SALT MARSH TO BE
UNDER SEPARATE PROJECT INTEGRATED INTO NEW SALT
MARSH, TYP.
‘CONNECT NEW TIDAL CHANNEL
TO EXISTING CULVERT WITH
PPOTENTIAL NATURE STUDY FLAP GATE, TYP.
VIEWING AREA WITH
INTERPRETIVE SIGN

4
0 60 120°
RESTORATION SITE PLAN ey — ®



Implementation Strategy and Next Steps:

Phase 1 Property Ownership

PARCEL BNORY
NO. APN OWNERSHIP i
BAY TRALL PROVIDED
1 | sorzero0s | countyorhumsoror | BV IRALS
- BAY TRAL PROVIDED
2 | sot21031 | COUNTYOFHUMBOLDT | B4 TRALY
. BAY TRAIL PROVIDED
3 | sor2410% | COUNTYOFHuMBOLDT | BV TRAL?
: BAY TRAIL PROVIDED
4 | 501241033 | BRACUTLUMBERCO i il
COUNTY OF HUMBOLDT | BAY TRAIL PROVIDED
5| SOM2402T | it NCRAEASEMENT | BY COUNTY
COUNTY OF HUMBOLDT | BAY TRAIL PROVIDED
6 | 404141003 | T NCRAEASEMENT | BY COUNTY
COUNTY OF HUMBOLDT | BAY TRAIL PROVIDED
7| 40411005 | WiTHNCRAEASEMENT | BY COUNTY
CALIFORNIAREDWOOD | BAY TRALL PROVIDED
8 | 404181004 | covpany BY COUNTY
BAY TRAIL PROVIDED
o | 4oerran2 | counyoFHuMBoLDT | BAYTRALY
BAY TRALL PROVIDED
10 | 017081002 | NCRA e
BAY TRAIL PROVIDED
11| 405061004 | CITY OF EUREKA =l
BAY TRALL PROVIDED
12 | 501251003 | CITY OF ARCATA RV TRAL R
13 | soterone | YEUNGYINGKEWWNEE 1 coinrywes ais
CALIFORNIA STATE
14 | 501241019 | DEPARTMENTOFFISH | COUNTY WEBGIS
AND WILDLIFE
CALIFORNIA STATE
15 | 501241018 | DEPARTMENTOFFISH | COUNTY WEBGIS
AND WILDLIFE
CALIFORNIA STATE
v 16 | 501241020 | DEPARTMENTOFFISH | COUNTY WEBGIS
AND WILDLIFE
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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
Conduct settlement/consolidation analyses to determine long-term placement settlement rates
Collect Bulk Samples of Existing Gravel Shoreline
|dentify Potential Fine Sediment Sources

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

38 Humboldt Bay NSI Design Project —-TWG #6 6/8/2022



Implementation Strategy and Next Steps:
Example Ecotone Marsh Creation Project

South Bay Salt Pond Project - City of Mountain View

Photos: GHD (Raymond Wong, PhD, PE)
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Discussion

» Input From TWG
Implementation options
Other considerations?
Level of interest, concerns, recommendations?

» Next Steps
Submit Draft Report Comments by Friday June 10, 2022
Finalize Report and Project Completion: June 30, 2022
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