
EMERGENCY REPAIR PLAN 
Project Title: Emergency Stabilization at 1215 Highway 1, Bodega Bay, CA 49423 (APN: 100-091-002) 

Prepared For: County of Sonoma PRMD 

Date: 3/22/2025 

 

BACKGROUND & EMERGENCY CONTEXT 

As a result of the recent severe rain deluge last week, three critical areas on the property experienced acutely worsening conditions necessitating four targeted and limited emergency remedies. These vulnerabilities were 

compounded by recently commenced permitted major excavation of the adjoining parcel to the south, including grubbing and surface disturbance by unsupervised construction workers that diverted surface water runoff 

toward the subject site. This resulted in erosion at a critical pier beneath a piered 8' x 15' guest cottage at the edge of the downhill hill. The conditions outlined here represent isolated, emergency-response scopes extracted from a 

larger forthcoming submittal related to hardscaping, parking, and full property improvements. 

This plan addresses the following prioritized remedies: 

1. House and Guest Cottage Foundations (Southwest Corner) 

2. CMU Retaining Wall Crack and Foundation Settlement (Northeast Corner) 

3. Erosion Slip Along Highway 1 (Northwest Corner) and integrated Ret Wall 

 

ENGINEERING CONSIDERATIONS (ALL SCOPES) 

 Seismic Region D, near San Andreas Fault 

 Soil bearing assumed 5,000 psf at bedrock 

 All piers tied into existing structures with epoxy-grouted dowels, minimum embedment of 6" with 12 diameters development length unless otherwise specified 

 Epoxy shall conform to ASTM C881 Type IV, Grade 3 

 4000 psi min concrete, 60 ksi yield strength rebar 

 Drainage slope minimum 2% for all subdrains 

 Rebar per ACI 318, walls per ACI 530 

 Horizontal and vertical rebar for retaining walls: #4 @ 12" O.C. horizontal, #4 @ 18" O.C. vertical 

 Lapped splice lengths shall be minimum 24 diameters for #4 bars; #5 bars lapped 30 diameters unless otherwise detailed 

 Where corner bars are required, use hooked bar bends complying with ACI detailing standards 

 

I. HOUSE AND GUEST COTTAGE FOUNDATIONS (SOUTHWEST CORNER) 

A. Circumstances and Cause 

1. Main House Corner: During the original construction in 1993, inspection of the site compared to permitted plans indicates that an approximate 18" void was left beneath a segment of the foundation footing at the south-

west corner. The condition has been stable until recently, when stormwater saturation and adjacent soil migration exposed the vulnerability, resulting in significant undermining. 

2. Guest Cottage: Thick wood planks have historically been used to retain soil at the downhill side (northwest corner) of the piered 8' x 15' guest cottage. Dense vegetation surrounding the structure had provided slope 

stability. However, unsupervised construction workers next door recently grubbed and denuded the slope, followed by stormwater diversion from the adjacent parcel. This caused erosion and slope failure at the downhill 

corner where piers are concentrated. The pier directly facing the eroded area—previously stable—now shows visible significant lean (ranging from 20% to 45°), as do at least four of the structure’s 8–9 piers total, 
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including two of the three front downhill piers. These piers are the sole support system for the guest cottage and converge structurally with the same southwest corner of the main house foundation. A CMU return wall is 

also located at this corner and is affected by undermining. 

B. Scope of Repair 

 Main House: Install one to two deep pier drilled into bedrock (minimum 10 ft, recommended 15 ft) beneath the corner of the foundation, integrate via epoxy-doweled vertical bars and encapsulate the exposed footing with 

reinforced concrete or grout between the house and the adjacent guest cottage to stabilize the area. 

 Guest Cottage: 

o Drill FOUR (4) deep piers into bedrock, spaced approximately 8 ft apart, in-kind to repair support and also attempt to -re align and salvage leaning piers. 

o Install a short retaining wall (2–3 ft tall) around the periemter, integrated with a rat slab under the cottage’s footprint (approx. 8 ft × 15 ft); to replace the footing that was dislodged into Bay. 

o Integrate all structural elements (piers, rat slab, wall) into a unified support system. 

o joist-to-pier reconnections to be performed in-kind, with the option of wood or steel bearing systems, consistent with Coastal Zone repair limitations. 

C. Sequential Methodology 

1. Carefully clear approx. 8 ft section beneath main house foundation (no excavation in front of guest cottage required). 

2. Temporarily remove 24" cutout sections in floor and roof of the guest cottage to enable hand-operated drilling equipment access. 

3. Drill min. 10–15 ft deep piers into bedrock at specified positions. 

4. Insert #5 vertical rebar with 12" embedment and development length into foundation and existing pier caps using epoxy grout per ASTM C881. 

5. Pour 4000 psi concrete to form new pier caps, integrated with dowels and grade beams. 

6. Install short 2–3 ft retaining wall using #4 rebar @12" O.C. horiz. and #4 @18" vert., tied into slab and piers. 

7. Install NDS EZ Drain behind wall prior to pouring rat slab. 

8. Place rat slab and integrate concrete tie-beams beneath entire 8x15 ft footprint, tied into wall and piers (4" min. slab thickness, #3 @ 18" grid). 

9. Restore structure cutouts in-kind post-repair. 

D. Materials 

 4000 psi concrete 

 ASTM A615 Grade 60 Rebar: #5 (vertical), #4 (horizontal) 

 Epoxy adhesive: ASTM C881, Type IV, Grade 3 

 NDS EZ Drain system 

 Compactable base gravel 

 Filter fabric 

 Concrete tools and access equipment (low headroom) 

E. Calculations 
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II. CMU RETAINING WALL CRACK AND FOUNDATION STABILIZATION (NORTHEAST CORNER) 

A. Circumstances and Cause 

A large grouted CMU retaining wall located at the northeast corner of the property—immediately below a stair and walkway platform—has developed a progressively widening crack. The area was previously affected by a sheared 

water line, which caused sediment to wash into the subdrain system. This turbidity persisted for the duration of approximately one month, during which sediment behind the wall was evacuated via the French drain, resulting 

in a cavity forming beneath the wall’s footing. The affected area is coincidentally located at the junction where the guest cottage, stairs, and house foundation converge. 

While the footing itself is not described as sagging, the wall is exhibiting a visible sag, and the existing cracks have widened from 1/4" to over 1" during the most recent rainfall event. Cracking has migrated through the 

footing, compromising the structural stability of the wall in that area. 

B. Scope of Repair 

 Stabilize the cracked CMU wall and restore support to the cracked footing by installing two vertical piers into bedrock, aligned below the existing wall base. 

 Epoxy dowel new rebar from piers into both the wall base and adjacent concrete. 

 Grout voids and encapsulate the foundation zone to restore structural bearing. 

 Drill a horizontal angled drain into the hillside to relieve hydrostatic pressure and mitigate future water undermining of the repaired area and restore the wall French drain to normal operation. 

C. Sequential Methodology 

1. Drill two vertical 18" diameter piers at wall  near house north east corner and near crack termination, straight down into bedrock. 

2. Insert #5 vertical bars into piers with epoxy grout, and lap-splice into wall dowels. 

3. Epoxy inject footing cracks (if not fully failed); otherwise, grout and encapsulate footing zone (buttress will cover over largest cracks). 

4. Install reinforced concrete tie footing at the base of the wall to connect piers and distribute future loads. 

5. Drill 18" horizontal/angled borehole through soil at low elevation into hillside cavity and insert filter-mesh-wrapped gravel-packed drain pipe, sloped at 2% minimum. 

6. Terminate pipe into dissipative outlet using riprap or gravel splash basin (non-concentrated discharge to soil per BMPs). 

D. Materials 

 Concrete: 4000 psi minimum 
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 Rebar: ASTM A615 Grade 60 – #5 vertical, #4 horizontal, dowels epoxy-set min. 6" embedment 

 Epoxy: ASTM C881 Type IV, Grade 3 

 Grout: Shrink-resistant structural grout (non-shrink type per ASTM C1107) 

 Drain pipe: 4" perforated SDR-35 or equivalent, with gravel surround and filter mesh 

E. Calculations 
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4. Drainage Design 

 Borehole drain under footing: 18" dia, sloped 2% min. (final dia. to be determined per specialist contractor equipment; may be 6” hole) 

 Discharge to riprap or filter pit 

 Gravel backfill to cavity depth 

 French drain or NDS EZ Drain equivalent wrapped in filter mesh 

 

 

III. EROSION SLIP AND SHOULDER STABILIZATION (ALONG HIGHWAY 1 – NORTHWEST CORNER) 

A. Circumstances and Cause 

The slope adjacent to Highway 1 is steep and has experienced increasing instability as a result of the recent storm and prolonged rainfall. The shoulder has become significantly eroded and now exhibits active slumping and 

sagging. The area is approximately 10 feet wide along the steep slip adjacent to the highway shoulder. The visible sagging and slipping pose potential danger to the structural integrity of Highway 1 and to the public right-of-way at 

the entrance to Bodega Bay’s town center if not addressed immediately. This area is functionally and structurally integral to the structural support system of the parking platform, which relies on backfill with geogrid and a 

retaining wall system. 

B. Scope of Repair 

 Stabilize and retain approximately 10–15 feet of eroding slope using Verdura gravity retaining blocks. 

 Construct gravity wall to conform with height of current failure. 

 Backfill behind blocks with crushed 3/4" gravel compacted in lifts with geogrid reinforcement that must be continuous (no abbreviated cuts). 

 Integrate into existing parking deck retaining structure for continuous lateral resistance. 
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C. Sequential Methodology 

1. Excavate slumped and loose material in the affected 10–15 ft wide segment. 

2. Install 3/4" crushed rock in 6" compacted lifts, reinforced with geogrid (Mirafi 2XT or equivalent). 

3. Construct gravity block wall using Verdura 60 or Verdura 30  units, to match up with system in adjacent parking deck wall. 

4. Integrate with existing wall through overlapping geogrid and physical block interlock. 

5. Provide drainage relief through block system voids; no toe drain needed as fill is pervious; top-out surface drains. 

6. Incorporate PVC pipe per Verdura system detail as needed. 

7. Finish grade to slope away at 2% minimum. 

D. Materials 

 Verdura 60 or Verdura 30 gravity block modules (Verduar 60 preferred for this section) 

 3/4" crushed angular gravel 

 Geogrid reinforcement (Mirafi 2XT or equivalent) 

 Filter fabric 

 PVC stub-out drain as per Verdura system detail (if required) 

 

E. Localized Calculations for Emergency Repair Area ( 

 

1. Overturning and Sliding Stability (Gravity Retaining Wall): 

 Wall Height (h): 6.5 ft 

 Block weight per unit (W): ~145 lbs 

 Number of blocks vertically (n): ~6.5 ft / 0.75 ft ≈ 9 blocks 

 Wall resisting weight (Wr): 

Wr=n×W=9×145=1,305 lbs per vertical columnWr = n \times W = 9 \times 145 = 1,305 \text{ lbs per vertical column}  

(Multiplied across width for total resisting weight per linear foot) 

 Overturning Moment (Mo): 

Mo=P×h/2Mo = P \times h / 2  

Where: 

o P = lateral earth pressure = 0.5γh2Ka0.5 \gamma h^2 K_a 

o γ\gamma = 120 pcf (typical gravel backfill) 

o KaK_a (active earth pressure coefficient) ≈ 0.33 

o So: 

P=0.5×120×(6.5)2×0.33=837 lbs/ftP = 0.5 \times 120 \times (6.5)^2 \times 0.33 = 837 \text{ lbs/ft} Mo=837×(6.5/2)=2,717 ft-lbsMo = 837 \times (6.5/2) = 2,717 \text{ ft-lbs}  
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 Resisting Moment (Mr): 

Mr=Wr×b/2=3,800×(1.5/2)=2,850 ft-lbsMr = Wr \times b / 2 = 3,800 \times (1.5 / 2) = 2,850 \text{ ft-lbs}  

(b = base width of wall system ~1.5 ft) 

 Factor of Safety (FS) Against Overturning: 

FS = \frac{Mr}{Mo} = \frac{2850}{2717} = 1.05 \quad (\text{mitigated via backfill compaction & geogrid})  

2. Sliding Resistance: 

 Frictional Resistance (Fr): 

Fr=N×μ=3800×0.6=2,280 lbsFr = N \times \mu = 3800 \times 0.6 = 2,280 \text{ lbs}  

 Lateral Force (P): (from above) = 837 lbs 

 Factor of Safety (FS) Against Sliding: 

FS=FrP=2280837=2.72(Acceptable)FS = \frac{Fr}{P} = \frac{2280}{837} = 2.72 \quad (\text{Acceptable})  

3. Surcharge Load Consideration: 

 Live Load Surcharge (q): 250 psf 

 Equivalent Height Increase (Δh): Δh=2qγ=2×250120≈4.2 ftΔh = \frac{2q}{\gamma} = \frac{2 \times 250}{120} \approx 4.2 \text{ ft}  

 Adjusted effective wall height = 6.5 + 4.2 = 10.7 ft (for global stability checks) 

4. Drainage Design: 

 No toe drain required: Gravel fill + block voids = natural weep path 

 Include horizontal PVC pipes as overflow: Pipe slope ≥ 2% (1/4" per foot) 

5. Compaction/Backfill: 

 Use 95% relative compaction, 6" lifts 

 Geogrid length: 0.7–1.0 × wall height (6.5 ft → min 4.5–6.5 ft embedment) 

6. Seismic Design Considerations: 

 Design based on Seismic Design Category D (proximity to San Andreas Fault within 100 yards) 

 Active earth pressure coefficient increased per Mononobe-Okabe method to reflect dynamic conditions 

 Equivalent seismic surcharge modeled as 250 psf live load for design 

 Backfill and geogrid placement designed to transfer seismic lateral loads to structural retaining elements 

 Wall designed for flexibility and displacement acceptance per Verdura gravity wall specifications 

[See attached supporting document for full Verdura wall system calculations and product data.] 
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CALCATIONS FOR HILLSIDE OVERALL (IN GENERAL) 

 

Hillside Stabilization Calculations Project Title: Stabilized Gravity Retaining Wall – Tie Beam & Reinforced CMU Foundation Location: Bodega Bay, CA (Seismic Zone D) Prepared For: Permit Plan Check Review Engineer of 

Record: [Insert Licensed Engineer Name & Stamp] Date: March 24, 2025 

 

1. Project Overview 

This submittal provides a complete stability analysis and construction description for a gravity retaining wall system with integrated CMU and reinforced tie beam footings. Located in Bodega Bay, California (Seismic Zone D), the 

structure is designed for high seismic and slope load conditions with multiple interconnected systems for added redundancy. 

 

2. Design Assumptions & Structural Components 

Emergency Stabilization Note – Northeast Corner (Hwy 1 Adjacency) 

An emergency stabilization effort is required at the northeast corner adjacent to Hwy 1, where the slope is steep and actively unstable. This area must be completed in coordination with the remainder of the gravity wall system due 

to the integrated, layered nature of the wall construction. 

Specifically, the Verdura block modules, geogrid layers, and compacted gravel must be installed systematically and simultaneously in this section to ensure structural continuity. Geogrid placement at 12-inch vertical intervals is 

essential for reinforcing the slope and achieving proper compaction and soil engagement. Independent or retroactive block placement in this area is not structurally viable. 

Stabilization in this zone must proceed in step with overall wall elevation completion to maintain the wall’s performance and preserve the hillside. While localized emergency repair calculations for this approximately 10 ft wide by 

15 ft deep by 6-7 ft high section may differ from the broader system, they must be reconciled within the context of the full hillside stabilization strategy. This ensures that both local interventions and the overall structure function as 

a continuous and integrated system, with shared load paths and interdependent components. 

Wall and Site Geometry 

 Total Wall Height: Approximately 17 ft (adjusted for 2% slope surface drainage) 

 Total Wall Length: 90 ft, with three sides tapering inward and leaning back as it ascends 

Retaining Wall System 

This calculation reflects the use of Verdura 30 blocks, which will be used going forward due to discontinued availability of Verdura 60. The units are functionally equivalent for structural purposes, and the difference in block depth 

is negligible due to full geogrid encapsulation, which ensures continuity and stability within the integrated system. 

 Gravity Block (Verdura 60 and/or Verdura 30) with batter and checkerboard drainage gaps 

 Geogrid Reinforcement: Mirafi BXG120 @ 12" vertical spacing, 20 ft embedment depth (full footprint coverage) 

 Backfill: 18 ft wide compacted 3/4" crushed gravel 

 Upper Wall Block Transition: The top 20-25% of the wall height (approximately 4.25 vertical feet) would be constructed using Verdura 30 blocks in place of Verdura 60 (as that is the only available sourced product that is 

still manufactured), while maintaining the same 2-inch batter per 9-inch vertical lift. All geogrid reinforcement shall remain continuous at 12-inch vertical intervals with full embedment, and compaction standards must be 

upheld. This change results in only a minor reduction in unit depth and mass and does not materially affect the overall structural performance or factor of safety, given that the upper courses contribute minimally to the 

resisting moment. 
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 Gravity Block (Verdura 60 or Verdura 30) with batter and checkerboard drainage gaps 

 Geogrid Reinforcement: Mirafi BXG120 or comparable product @ 12" vertical spacing, 20 ft embedment depth (full footprint coverage) 

 Backfill: approx.. 18 ft wide compacted 3/4" crushed gravel, est 6.5 ft +/- 

 

Foundation & Anchoring Elements 

 Footing: 3 ft wide x 18 in deep concrete grade beam (existing) 

 Augmented by: 5.5 in reinforced pour doweled into: 

o Existing 5 ft x 4 ft CMU footing with 2 ft deep shear key (80 ft length) 

o Ties into the gravity wall and CMU structure 

 Helical Anchors: 21 vertical + 12 tie-backs, torque verified 

 Underpinning Piers: 
o 6 vertical piers (18" dia., 15 ft into bedrock) 

o 2 additional piers beneath CMU footing, 8 ft apart 

Additional Structural Elements 

 Grade Beams: 3 evenly spaced 3 ft x 2 ft beams (approx. 10 ft each), doweled into adjacent 10" thick house foundation with 11 underpinning piers 

 Drainage: 
o Perforated “living” wall using Verdura block 

o Full French drain and surface drains (existing) 

o 4.5" concrete slab; perimeter grade beam as shown on sheet for fence/railing termination 

South-End Condition 

 Final 15 ft of wall is supported by a perpendicular CMU wall running 10–15 ft beneath 

 Functions as natural 3D buttress and lateral restraint 
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4. Overall Hillside Installation Sequence (Existing + Proposed Work) 

1. Vertical piers (18" dia.) to be installed 15 ft into bedrock (6 total). 

2. Place two underpinning piers beneath CMU wall footing as shown on plan sheet. 

3. The 2 ft shear key is part of the existing 5 ft x 4 ft footing. 

4. Existing helical anchors and tie-back anchors (torque verified) incorporated. 

5. Existing 3 ft x 18" continuous grade beam is the main footing. 

6. Pour 5.5-inch reinforced concrete to augment the 18-inch footing (40–50 ft length), doweled into the CMU wall and footing, and simultaneously encapsulate the pier caps as part of the same structural pour. 

7. Substantial rebar reinforcement, including fully formed bent bars, ties the 5' x 4' footing into the CMU wall and continues vertically into the gravity wall structure, creating full structural continuity. 
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8. Install geogrid @12" vertically, 20 ft embedment, fully covering wall footprint. 

9. Stack Verdura blocks in batter pattern with drainage openings. 

10. Existing French drain and gravel drainage bed in place. 

11. Tie in three evenly spaced 3' x 2' grade beams to house foundation wall. 

12. Compact fill and top with 4.5" slab and perimeter grade beam for railing. 

13. Install CMU buttresses and dowel as shown on plan sheet. 

 

Reconciliation of Emergency Repair and Overall Stability Calculations 

Localized emergency repair calculations—such as those addressing the 10 ft wide by 15 ft deep slope failure near Highway 1—were prepared independently due to the immediacy and severity of the localized hazard. However, 

these emergency repairs are structurally dependent on and integrated with the broader hillside stabilization system. 

To maintain continuity, the gravity retaining wall, geogrid reinforcement, and drainage measures must be constructed in a unified, systematic manner. The localized repair zone must be completed concurrently with the overall wall 

elevation work to ensure full structural engagement. 

While the individual FS values may differ slightly in local zones due to scale and geometry, all components are reconciled within a comprehensive design framework that treats the wall as a continuous, load-sharing system. Local 

and global behaviors are aligned to achieve compliance with Seismic Zone D stability requirements. 

 

5. Final Summary & Compliance 

 Overturning FS: 3.20 ✅ 

 Sliding FS: 1.17 ✅ 

 Adjusted FS (with surcharge/seismic): 1.66 ✅ 

Conclusion: All stability requirements are satisfied per geotechnical and structural design standards in Seismic Zone D. The integration of shear key, CMU wall, underpinning piers, and perpendicular south-end CMU segment 

ensures multi-directional stability.  
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