DEL MAR BLUFFS STABILIZATION PROJECT 5- BLUFF RETREAT
TECHNICAL MEMORANDUM

OVERVIEW

The bluff retreat is typically episodic with no retreat for some time and then several feet
or more occurring in one event. Based on historic average bluff retreat rates, previous
Del Mar Bluffs stabilization projects and other projects in the vicinity, an average rate of
0.5 feet of bluff retreat per year for the next 50 years is assumed for the design and
analysis of the bluff stabilization measures for Del Mar Bluffs Stabilization Project 5.

AVERAGE BLUFF RETREAT RATES

As discussed in the Geotechnical Study (Leighton, 2001a), average bluff retreat rates in
the study area were estimated at a maximum of 0.4 to 0.6 feet per year based on a
study by Benumof and Griggs in 1999 of data collected for over 62 years. In addition, a
recent bluff study performed by Geocon in 2019 for the Marisol Resort project, a 16.5-
acre coastal bluff parcel above North Beach (also known as Dog Beach) in Del Mar,
estimated a bluff retreat rate of 0.44 feet per year for a project design life of 75 years.

Average bluff retreat rates estimated at a maximum of 0.4 to 0.6 feet per year have
historically been accepted by the California Coastal Commission. This corresponds to a
retreat of approximately 25 feet in the project’s 50-year design life (i.e., trackbed
stabilization measures), assuming that the bluff will retreat at an average rate of 0.5 feet
per year for the next 50 years. South of 4th Street, a lesser bluff retreat has been
observed; therefore, an average bluff retreat rate of 0.4 feet per year, consistent with
the lower end of the accepted range, is assumed for the design and analysis of the bluff
stabilization measures in that area.

COMPARISON OF AERIAL TOPOGRAPHY AND FIELD SURVEY DATA

Aerial and ground topographic surveys have been complete for the bluffs for all of the
major projects.

e The 1995 Surface was developed based on interpolating from as-built plans and
AutoCAD files for the Del Mar Bluffs Stabilization Project 1, provided by
SANDAG.

e Aerial topographic survey and field survey for the entire site were completed in
2009 for the Del Mar Bluffs Stabilization Project 3.

e Aerial topographic survey and field surveys were completed for the stabilization
area in 2018 for the Del Mar Bluffs Stabilization Project 4.

e Additional field surveys were completed for the stabilization area in 2020 for the
Del Mar Bluffs Stabilization Project 5.

A comparison of the survey data over time was reviewed for assessment of the actual
bluff retreat along the bluffs.



As shown in Attachment 1, bluff top retreat was compared at 68 locations and plotted.
The bluff top retreat between the 1995 surface and the 2020 ground survey was plotted
in a line graph.

Attachment 2 shows the comparison of the 1995, 2009 and 2018 top of bluff lines
developed from the topographic surveys over an aerial photograph of the entire project
limits with previously constructed stabilization measures, proposed areas of new
improvements, and projected future bluff retreat estimates.

Attachment 3 shows cross-sections at 19 locations. These include the surfaces
developed from the 1995, 2009 and 2018 topographic surveys, as well as the top of
bluff from the 2009, 2018 and 2020 ground surveys.

As shown in Attachments 1, 2 and 3, the retreat is not uniform along the length of the
bluff consistent with the anticipated block failures. Several hundred feet of bluff may
show little or no retreat with shorter segments experiencing significant retreat. In
general, more significant retreat has occurred in the trench area compared to the
northerly and southerly segments of the bluff. The areas of retreat generally fall within
the predicted rates of 0.4 feet to 0.6 feet per year.

CONCLUSION

Based on historical and recent research and evaluation of site specific survey data
collected over the last 20 years, the original estimated range of bluff retreat, 0.4 to 0.6
feet per year, with an average of 0.5 feet per year is still valid for designing new soldier
pile stabilizations and/or the design of retrofitting of existing soldier pile stabilizations. In
summary, this corresponds to a retreat of approximately 15 feet and 25 feet for the
project’s 30-year and 50-year design life, respectively (i.e., assuming an average rate of
0.5 feet per year).

ATTACHMENTS
Attachment 1 — Bluff Top Retreat Comparison
Attachment 2 — Bluff Retreat Roll plot (with 1995, 2009 and 2018 top of bluff comparison)

Attachment 3 — Bluff Retreat cross-sections



