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Storm Damage – Nov. 1982 - Mar. 1983
8th Ave.



Storm Damage – Nov. 1983 - Mar. 1983
Between 8th & 9th Ave.s



Storm Damage – Nov. 1982 - Mar. 1983
Stormwater Outfall – between 9th & 10th
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Storm Damage – Nov. 1982 - Mar. 1983
Bluff erosion between 9th & 10th Ave.s 



Storm Damage – Nov. 1982 - Mar. 1983
Exposed Cypress roots between 9th & 10th Ave.s 



Storm Damage – Nov. 1982 - Mar. 1983
Northside of 10th Ave. wall



Storm Damage – Nov. 1983 - Mar. 1983
10th Ave. (South) stairs



Carmel Beach Nov, 1982 - Mar, 1983



Storm Damage – Nov. 1982 - Mar. 1983
Stormwater Outfall – south of 10th Ave. wall



Storm Damage – Nov. 1982 - Mar. 1983
Remnants of ramps between 10th & 11th Ave. 



Storm Damage – Nov. 1982 - Mar. 1983
12th Ave. stairs



Storm Damage – Nov. 1983 - Mar. 1983
Santa Lucia Ave. stairs



Carmel Beach Nov, 1982 - Mar, 1983
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• The winter of 1982-83 was the perfect storm for 
the entire season.

• The highest cumulative rainfall in 93 years -
Carmel's rain gauge tallied 41.35 inches

• Unrelenting storms from early November through 
April struck the coast on average every 2 weeks

• Extreme surf frontal assault - waves as high as 35 
ft. overtopped bluffs and damaged Scenic Rd.

• Extreme rain events of long and short duration -
compromised the storm drain system and 
destroyed stairways.

• All these impacts typically occurred at or near 
high tides, especially King tides.

The 1982-83 winter storm season had all the 
ingredients reflecting what it will likely look and feel 
like as our future’s "new normal.”



The Winter of 1982-83

Greg D’Ambrosio

by





“… a vast and powerful ocean whose sea 
level appears to be on the rise, and intense 
winter storms generated by weather 
patterns that seem to be less predictable 
than in the past.”

Carmel Shoreline Management Plan (2003)
p. 1-1



The first step:

To better understand the 
basic elements of the shoreline 



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes: 
• hourly
• monthly
• annually



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes:

• It changes: 
• hourly
• monthly
• annually



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes: 
• hourly

• It changes: 
• hourly
• monthly
• annually



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes: 
• hourly
• daily

• It changes: 
• hourly
• monthly
• annually



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes: 
• hourly
• daily
• monthly



Carmel’s Shoreline
Basic Elements

The Shoreline is not just a place, it’s a process
• It changes: 
• hourly
• daily
• monthly
• yearly



Carmel’s Shoreline
Basic Elements

The Shoreline is affected by: 
• tides
• waves
• storms

• storms
• Human actions



Carmel Cove – Dec 28, 2009: High Tide  +5.73 ft 
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Carmel Beach – Sand Level – Spring
12th Ave. Cove
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Carmel Beach – Sand Level – Winter
12th Ave. Cove



Carmel Beach – Sand Level – Winter
12th Ave. Cove

Bedrock.



Bedrockk

Carmel Beach – Sand Level – Winter
North of 12th Ave. Point



Carmel Beach – Sand Level – Winter
Santa Lucia Ave. Point

Bedrocks



Carmel Beach – Sand Level – Winter
9th Ave. stairs

Bedrockk





Carmel Beach – Sand Level - May
13th Ave. Cove



Carmel Beach – Sand Level - Dec
13th Ave. Cove



Carmel Beach – Sand Level - Feb
13th Ave. Cove



Carmel Beach – Sand Level - May
13th Ave. Cove
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Santa Lucia Ave.
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Carmel’s Shoreline
Basic Elements

The Shoreline: 

Dunes and Bluffs
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Sandstone .









12th Ave. Point & Retaining Wall







Undercut .



Differential Erosion .



Sandstone level – 1986.

Nov 2015.
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Stormwater Outfall - 4th Ave.
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Stormwater Outfall - 12th Ave. cove



Stormwater Outfall - 12th Ave. cove

Edge of bluff
in 1983/84 .



Stormwater Outfall - 12th Ave. cove

Nov, 2015



Stormwater Outfall - 12th Ave. cove

Nov, 2015
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Martin Way



Martin Way

Lateral Flow .



12th Ave. cove
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Broken steps & Handrail t
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Martin Way
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Bottom of Ocean Ave.





Carmel’s Shoreline
Repairs & Improvements

Nov. 1982 – Mar. 1983

Engineered Revetments





















Carmel’s Shoreline
Repairs & Improvements

1983 – 1988

Sand Ramps





Sand Ramp #1 .



Sand Ramp #1 . Sand Ramp #2 .



Sand Ramp #1 . Sand Ramp #2 .





Carmel Beach – Beach Width

Bedrocks



Bedrockk

Carmel Beach – Beach Width



Carmel’s Shoreline
Repairs & Improvements

1983 – 1988

Shoreline Pathway





“Landscape may be icing on the cake, but it’s 
not just for show”

- Greg D’Ambrosio









Carmel’s Shoreline
Repairs & Improvements

1983 – 1988

Stairway Design





Beach Stairway - 12th Ave. cove 
standard design
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Beach Stairway - 10th Ave. (North)
break-away design



Beach Stairway - 10th Ave. (North)
Break-away Design
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specialists (i.e. Coastal Engineering-Geologists)
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stairways, outfalls, shoreline trees, & 
Pathway after storms to note damage & 
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• Pay special attention to conditions that are 
only visible when tides and/or sand levels are 
low 
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shoreline
• Repair damaged footings and/or boundaries 

between walls and surrounding rock
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Shoreline Stairways
• Provided by the City for public access to and 

from the beach 24 hours a day
• Exposed to changing conditions:

• Direct wave action
• Ponded water/lateral flow
• Changing sand level
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shoreline
Shoreline Stairways
• Must be monitored to assure public safety
• Must be closed if users will be exposed to 

unsafe conditions
• Should be re-opened when safe conditions 

return
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Considerations

shoreline
• Private structures: Potential Liabilities

• Shoreline armoring
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