Jim Jaffee

738 Seabright Lane 

Solana Beach, CA 92075

Paul D. Thayer, Executive Officer
Jane Smith, San Diego Representative

California State Lands Commission
100 Howe Avenue, Suite 100-South

Sacramento, California 95825-8202

May 12, 2004

Mr. Thayer and Ms. Smith,

Please accept these comments on behalf of CalBeach Advocates and the San Diego County Chapter of the Surfrider Foundation regarding State Lands Commission surveying of the mean high tide line in Solana Beach. It is our understanding the purpose of this survey is to determine if shoreline protection applications in Solana Beach will be on State Lands and if so found, that determination of permitting of such structures will be made and if such permission is granted then appropriate lease fees will be computed. 
It is important that the Commission properly applies the Public Trust Doctrine and the California Environmental Quality Act (CEQA) in its practice of allowing leases for the purposes of Protective Structures. The study,  “Shoreline Protective Structures, Staff Report to the California State Lands Commission” undertaken by the Commission was a move in the right direction as is the present survey. In the past, the Commission has approved leases for these structures without assessing all of the potential impacts on shoreline access. Recent studies have found there are substantial impacts from the construction of shoreline protective structures. I have found that cumulative impacts of permitting shoreline structures will result in the loss of public access to the beach in the future.
It is also of critical importance that the Commission, when considering the determination of public trust tidelands boundaries, acknowledge and address the potential long term elimination of the State’s public trust tidelands caused by adjacent permanent sea walls.  The physical problem is that permanent sea walls prevent any further landward retreat of the back beach line.  (Indeed, that’s their purpose - - to protect adjacent property.)  Yet, as explained by coastal scientists, and exemplified in this letter, the shoreline in front of the sea wall continues to move landward due to rising sea levels and passive erosion.  This gradually narrows the beach in front of the sea wall.  Eventually, the mean low public trust tideland boundary will have migrated to the vertical face of the permanent sea wall itself, resulting in the loss of the entire width of the tidelands in front of the wall unless the State retains legal jurisdiction in some manner.      

In that respect, if the Commission initially determines that a proposed sea wall will be on public trust tidelands because it is seaward of the mean high tide line, it would seem that the Commission would retain jurisdiction through its leasing process and could require eventual removal to ensure that the adjacent public trust tidelands will not be permanently lost.  Or, if the Commission makes no boundary determination but expressly reserves the right to determine the boundary as it may exist in the future, it would seem that the Commission would retain jurisdiction.

On the other hand, if the Commission initially determines that a proposed sea wall will not be on public trust tidelands because it is landward of the mean high tide line, does the State retain jurisdiction to determine at a later date the boundary line, require a lease, and (more importantly) require eventual removal when the mean high tide line has migrated to the face of the sea wall.  If not, the adjacent public trust tidelands will eventually disappear under the rising ocean as the mean low tide line migrates towards the wall.  This would clearly conflict with the requirement of Public Resources Code section 6321 that “. . . such structures do not unreasonably interfere with the uses and purposes reserved to the people of the state. . . .”

1. Impacts of Shoreline Protective Structures

The main impact of protective structures, as noted in the report, will be the disappearance of the recreational beach through the process of passive erosion.  Passive erosion, from THE PROTECTION OF CALIFORNIA'S COAST: PAST, PRESENT AND FUTURE by Gary B. Griggs Shore and Beach V. 67, Jan.1999 P. 18-28,

"Wherever a hard structure is built along a shoreline undergoing long-term net erosion, the shoreline will eventually migrate landward beyond the structure. The effect of this migration will be the gradual loss of beach in front of the seawall or revetment as the water deepens and the shoreface moves landward.... While private structures may be temporarily saved, the public beach is lost. This process of passive erosion appears to be a generally agreed upon result of fixing the position of the shoreline on an otherwise eroding stretch of coast, and is independent of the type of seawall constructed."

Passive erosion is a long-term effect of the placement of seawalls and seacave plugs.  Passive erosion is especially relevant on erosional coastlines as in North San Diego County. In this area, the coastline is undergoing a long-term recession associated with high wave energy, net loss of sand and rising sea level. Poorly placed development has required shoreline protective structures as a means of preservation of the development.
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Figure 1 Passive Erosion of 57" measured by retreat of adjacent bluff in October 2001 near 500 block of Pacific Ave since 1988.
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Figure 2 Passive Erosion measured by retreat of adjacent bluff at Steinberg Wall, South Cardiff State Beach in October 2001, 60" since 1988.
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Figure 3 Passive Erosion measured by retreat of adjacent bluff at 371 Pacific Ave Oct 2001, 54" since 1998

Several example of passive erosion in Solana Beach are shown in Figure 1to Figure 3.  Passive erosion effects can be estimated by measuring the retreat of bluff adjacent to the seawall. Note that the shoreline adjacent continues to migrate landward. In all cases the seawall continues to fix the back beach at its location. Thus the beach is narrowed in front of the seawall.

Local agencies and the California Coastal Commission have approved many protective structures. The cumulative impacts of these projects are substantial. It is not anticipated that the push for more of these structures will abate in the near future.  In fact the City of Solana Beach has undertaken a “Shoreline and Coastal Bluff Management Strategies Final Master Environmental Impact Report” (MEIR) to ascertain the impacts of different policies of shoreline management.   One of the findings of the MEIR from Section 3.1.2.2 Impact Assessment, Alternative 1 – No Project - Continuation of Existing Policy, is that,  “Continuation of the Shoreline and Coastal Bluff Protection Ordinance in the long term will likely result in armoring the entire natural coastal bluff with shoreline protection structures in Solana Beach,...” and similar impacts would occur from allowing the Coastal Commission to take over control of shoreline protective structure applications as in Alternative 2 of the MEIR.  Below is a citation from the MEIR that shows 45% of the coast had Shoreline Protective Devices of which 20% are seawalls

"2.1.2 Intensity

Under the City’s existing Ordinance special use permits for shoreline protection devices along the Solana Beach coastline would continue. These devices include: various types of seawalls, revetments, shotcrete walls/cave or notch infills, and cobble berms. 

Approximately 20 percent of the Solana Beach coastline is armored with seawalls. The percentage of the Solana Beach coastline with some type of protection increases to about 45 percent, when including concrete installed on the coast to infill notches and seacaves, rip rap revetment (not in areas of other types of protective devices) as well as rock bolts installed to stabilize the lower bluff."
Since MEIR publication, we have had the Surfsong project, 450ft in total, Scism Project, 50ft, the Gregg/Santina project, 100 ft. and possibly others.  This new construction adds 6.7%, bringing the total to 51.7%.  With the addition of the proposed 1200ft mentioned by Mr. Bob Trettin at the April 27, 2004 shoreline workshop, an additional 13.4% would be armored. The total could reach as high as 65.1% in the very near future.

It is clear that the coastline is rapidly reaching 100% armored with shoreline protective structures.

Additionally and most importantly, the MEIR finds that without significant sand replenishment on an ongoing basis, the impacts of these structures will not be mitigated. 

The City's certified “Shoreline and Coastal Bluff Management Strategies Master Environmental Impact Report” (MEIR) stated that Alternatives 1 and 2 would have significant unavoidable adverse impacts on recreation and public access without the implementation of a continuous sand replenishment project:  

6.0 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS

Section 15126.2(b) of the CEQA Guidelines requires a description of any significant adverse impacts resulting from a project, including impacts that cannot be mitigated to below a level of significance. Each alternative and subsequent projects were evaluated with respect to specific resource areas to determine whether implementation would result in significant adverse impacts. 

Specific significance thresholds were defined for each potential impact associated with the resource areas of geology and soils, land use, biological resources, recreation and public access, population and housing, aesthetics, and utilities and service systems. Mitigation measures were developed for alternatives to reduce impacts to below a level of significance.

The No Project Alternative and subsequent projects would have significant long-term impacts to recreation and lateral public access from the construction of seawalls and seacave notch fills and aesthetics from the construction of seawalls. Mitigation measures were developed for aesthetics under this alternative, which, if implemented, would reduce impacts to less than significant levels. Continuous sand replenishment – similar or identical to what is proposed in connection with Alternative 3 -- would be the only feasible mitigation to reduce impacts to recreation and lateral public access to less than significant levels. These same impacts would apply to Alternative 2. However, long-term recreation, lateral public access, and aesthetic impacts would be more severe with Alternative 2 because there is a greater tendency to build seawalls under the California Coastal Commission’s permit process. For Alternative 3, the SANDAG Draft EIR found that all of the potential impacts associated with sand replenishment can be mitigated to below levels of significance and are not considered significant or unavoidable. The Regional Beach Sand Retention Strategy report prepared by SANDAG (SANDAG 2001b) proposes mitigation measures which could be used to reduce potential significant impacts associated with sand retention devices. Unavoidable adverse impacts associated with sand retention structures include the potential permanent loss of low and high relief reef habitat and displacement of fish species, as discussed in Section 3.3. Specific technical studies would be required to fully assess the unavoidable adverse impacts associated with a specific sand retention project. Alternative 4 would have unavoidable significant impacts associated with land use and housing and population, which cannot be mitigated to below a level of significance.

This chapter of the MEIR is clear that without sand replenishment on a comprehensive basis, impacts from the construction of seawalls and notch fills will not be mitigated. Since there is no proposed policy, project or funding that exists for continuous sand replenishment, the State Lands Commission cannot find that impacts to recreation and public beach access associated with passive erosion have been mitigated and loss of public beach access will occur.

The MEIR demonstrates to the public that seawalls and notch fills will have significant impacts on recreation and the public use of the beach.  Armed with this data, it is now time to enforce viable policy to offset these impacts.  Approving shoreline protective structures without the recognition of the adverse impacts of seawalls is a disservice to the public.
2. Lack of Viable Mitigation to Shoreline Access Impacts of Shoreline Protective Structures

While sand replenishment is supported by CalBeach and is important, there is no scientific basis for a feasible sand replenishment program, which would adequately mitigate seawall impacts. This is particularly the case for impacts of passive erosion.  Until there is a scientific and economic basis for a successful replenishment project, it is inappropriate to assume sand replenishment will offset passive erosion impacts from construction of shoreline protective devices.

I have reviewed the available literature on design of sand replenishment projects
.  In addition, I presented some of these findings at the City Council Workshop held on October 11, 2003. A powerpoint presentation was submitted at this hearing with much of this information. Subsequently, I presented this material at the “Headwaters To Oceans (H2O) Conference (Integrating Rivers, Wetlands, and Coastlines in an Urban Environment)”, October 23-25, 2003 in Long Beach in the paper, “Passive Erosion Effects and Management Policy.”

My findings in investigating the literature show there is no definitive study on the volume of sand required to nourish Solana Beach on a continual basis. The Master Environmental Impact Report suggests in two places, Page 2-27 and Appendix D, that a nourishment project of a 12 foot high berm building a 200 ft wide beach would necessarily mitigate the impacts of seawalls. There was no scientific support other than to suggest the SANDAG nourishment project of 2001 met these criteria. I have summarized calculations of nourishment estimates in the Appendix Figure 4. 

I have also reviewed the Army Corps of Engineers Coastal Engineering Manual
 procedures for designing beach nourishment projects.  I have prepared the worksheet utilizing the procedures specified in the Coastal Engineering Manual in the Appendix Figure 5 to calculate the required Sand Volume for nourishment. These volume calculations only address cross-shore transport, specifically the transport invoked by gravity and wave energy forces perpendicular to shore. I have calculated for two cases, specifically a 10m depth of closure as suggested by the Navy Sand Project EAS and a 12.8m depth of closure, which equates to the 100-year storm event. Neglected are the forces of littoral drift caused by shore parallel wave forces and sea level rise. I have summarized the MEIR sand volume estimates and costs of nourishment in Table 1 and its caption.

Table 1 Calculations of Sand nourishment Initial Costs. Costs only consider cross-shore transport. They neglect littoral drift forces which would substantially raise costs. Also neglected is loss to diffusion offshore. Note that the initial cost of sand replenishment in the MEIR is only $7.2million, a vast understatement compared to the ACOE recommended calculations.

	Case
	Coastal Engineering Manual 10 m Depth of Closure
	Coastal Engineering Manual 12.8 m Depth of Closure
	MEIR ESTIMATES

	Depth of closure

ACOE Estimate is 10m
	10m
	12.8m
	Not specified

	Sand Volume Required (million m3)
	15.83
	35.1
	0.732

	Shore Platform Depth at profile terminus (m)
	21.45
	29.4
	Not specified

	Initial cost in millions at $10/m3
	$158.3
	$351
	$7.2


In comparing the MEIR sand nourishment initial costs to those of the Coastal Engineering Manual, the MEIR understates nourishment by a factor 20-40.  Additionally, littoral drift is neglected in these calculations. This would only exacerbate the underestimation. 

Some have argued that the Sand Mitigation Fees imposed by the California Coastal Commission (CCC) will offset impacts of shoreline protective structures. While, they may offset impacts associated with sand loss from bluff erosion itself, they do nothing to offset impacts of passive erosion.  I am including an example from a recent permit granted by the CCC. From the Staff Report for CDP 6-03-33:

Page 14 “…effects from a shoreline protective which can be quantified are: …2)the long-term loss of beach which will result when the back beach location is fixed on an eroding shoreline;”

Page 16 “Thus the impact of the seawall on beach area can be quantified as 875.52 cubic yards of sand. This estimate is only a “rough approximation of the seawall on beach area because a one-time placement if this volume of sand cannot result in creation of beach area over the long term.”

Page 22 “Given that that the seawall necessarily fixes the inland extent of the beach on an eroding beach, the adverse effects of the seawall on public access and recreation cannot be completely eliminated.  By requiring sand mitigation fees, that will fund sand replenishment, the Commission is minimizing the adverse effects of the seawall and seacave/notch fills on public access and recreation to the greatest extent feasible.”

Page 13 “… the applicant’s engineer identifies that this alternative would be more expensive and may not be necessary if the notch infills are filled with erodible concrete and a year round sand replenishment program occurs in the next 10 years.” 

Note the permit conditions do not require year round replenishment and there is no replenishment project in place. All that is required is the one-time payment of a fee for which no program is in place to put sand on the beaches. To my knowledge, none of the fees collected has ever led to the placement of sand on the beaches and even if it did, it would not offset the impacts of passive erosion to enable the continued formation of beaches. 

The embedded Powerpoint Document provides a visual tool to show the impacts of passive erosion to your staff and the Commission. This document is an excerpt from my talk at the “Headwaters To Oceans (H2O) Conference (Integrating Rivers, Wetlands, and Coastlines in an Urban Environment)”, October 23-25, 2003 in Long Beach in the paper, “Passive Erosion Effects and Management Policy.”  Please click the icon below to start the visual. 
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3. State Lands Authority to Regulate

The specific regulation granting the commission authority to regulate protective structures is Section 6321 of the Public Resources Code.

6321.  The commission may, upon written application of the littoral owner, grant authority to any such owner to construct, alter or maintain, groins, jetties, sea walls, breakwaters, and bulkheads, or any one or more such structures, upon, across or over any of the swamp, overflowed, marsh, tide or submerged lands of this state bordering upon such littoral lands if, at the time of construction or alteration, such structures do not unreasonably interfere with the uses and purposes reserved to the people of the state.  Except as provided in Section 18930 of the Health and Safety Code, the commission shall make reasonable rules with reference to such applications and the location, type, character, design, size, and manner under which such structures may be constructed, altered or maintained, and shall take suitable measures to enforce such rules and building standards published in the State Building Standards Code.  It shall fix and collect reasonable fees, not exceeding the actual cost, for the filing and examination of each such application, and for the performance of such other duties as may be required under the provisions of this chapter. Notwithstanding anything in this article, no such fees for the filing and examination of applications shall be required of, nor collected from the United States or any agency thereof, or from the state, its agencies or political subdivisions.

The Commission should not grant leases that will lead to the loss of public access to the beach for the following reasons:

1) These structures will interfere with the uses and purposes of the land reserved for the people of the state due to the effects of passive erosion and the absence of a policy to mitigate these impacts. The mitigation of these impacts will not be roughly equivalent or minimize the impacts.

2) Section 6321 provides for proper analysis under the State Building Code.  There appears to be no Building Code regulation to the knowledge of CalBeach Advocates or Surfrider Foundation governing the use of protective structures. In fact, many of the projects have been approved with no structural analysis performed by applicants or their agents.

In the event that the Commission uses its discretion to approve leases for shoreline protective devices, it must justify to the public the loss of public beach access over the 1.7 miles of shoreline in Solana Beach. The Commission must explain how the lease is consistent with Public Resources Code Section 6321 which requires that these structures do not and will not interfere with the public’s right of access to the shore. 

In consideration of the overall policy of Protective Structure Leases in Solana Beach, it is incumbent that the Public Trust be held as the overriding concern of the Commission. 

In addition, CalBeach Advocates is researching permit histories and deeds for property along the Solana Beach shoreline.  If the Commission feels that such information is useful, we can provide this upon your request.

Please take these comments into consideration for the granting of leases in Solana Beach.

Sincerely 

Jim Jaffee

Board of Directors

CalBeach Advocates

Advisor to the San Diego County Chapter of the Surfrider Foundation

I. Appendix

Figure 4 contains a summary of estimates of sand required for initial nourishment as interpreted in the MEIR. 
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5,801,664.00
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Back Calculating Costs per Appendix D of MEIR

Per MEIR Initial Nourishment cost 

7,200,000.00

$ 

 

Per MEIR Initial Nourishment minus 23% overhead

5,853,658.54

$ 

 

Nourished Volume of sand (yd^3)  =Initial_Cost/$8 per yd^3

7.32E+05

Sand volume per yard of nourisned beach (yd^3/yd) = Nourished Volume/Length

2.77E+02

Initial Berm height if all sand placed in 200 ft wide berm

4.16E+00


Figure 4 MEIR Sand Calculation Summary

Figure 5 shows a worksheet that utilizes the Army Corps of Engineers Coastal Engineering Manual’s prescribed methodology to assess required nourishment volume.
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Beach Fill Calculations

Beach Fill Calculation after Dean and per Coastal Engineering Manual. They use the Equilibrium
Beach Profile (EBP) approach to calculate required beach fill.

See http://bigfoot.wes.army.mil/Part_IlI-Chap_3.pdf
page 35 of the PDF. They point out the divergence or as they call it non-intersecting profiles. This is

the same case as we have in Solana Beach as will be shown below.

Length of Solana Beach is 1.7 miles convert to meters

39.34

Ly, = 1.7-5280-

Ly = 2.738% 10°

Get Beach Profile Parameter for EBP. Use value for median grain size of 0.2mm. This was what was
used in SANDAG dredging project in Solana Beach.

Ap = 0.09

Function for EBP. The function assumes a beach width of 65m followed by a EBP. The 65m width
is what has been estimated is required to protect the back of the beach from storm waves.

2
} otherwise

Solana Beach is characterized by a wave cut platform with a slope of 60:1. The nourished EBP will
be placed over this profile.

hegp(y) = |0 if y<65

{—AD-(} —65)

hpL(y) = =
1} V) i=—
PLY) ==

The filled volume is found by integrating the difference of the EBP to the wave cut platform profile.
The integration limits are from the 0 mark of the EBP to the EBP y value of thedepth of
closure(ydoc). The calculated depth of closure for a 100 year storm wave event of 5.9m at 22 sec is
12.8m. The EAS for the Navy dredging uses 10m, so we will calculate with both limits. We must
also multiply by the length of the fill

hpgp(1761) = -12.8 hppp(1240) = -10.022
-ydoc
Fill(ydoe) := Ly hegp(y) — hpr(y) dy
0

Volume g = Fill(1761)  Volumeq = Fill(1240)

Volumepg =3.51% 10" Volumejg = 1.574x 10 Required Fill in cubic meters




Figure 5 Beach Fill Worksheet

� July 2003 Agenda California Coastal Commission


 


b. Application No. 6-03-33 (Surfsong, Solana Beach) Application of Surfsong Condominiums Homeowners Association to construct 120-ft-long 35-ft-high colored & textured tied back concrete seawall and 342 linear feet of notch and sea cave fills with colored & textured erodible concrete, on public beach below 72 condominiums, at 205-245 South Helix Avenue, Solana Beach, San Diego, San Diego County. (GC-SD) [APPROVED WITH CONDITIONS]


 


June 2003 Agenda California Coastal Commission


 


a. Application No. 6-02-2 (Gregg & Santina, Solana Beach) Application of Martha Gregg & Paul Santina to apply liquid polymer spray over part of bluff face and construct 35-ft-high 100-ft-long tiedback concrete seawall at base of bluff, reinforced geogrid soil backfill with 60 ft-long modular retaining wall and six 24-in-diameter 60-ft-deep drilled piers along top of bluff, at 333 & 337 Pacific Avenue, Solana Beach, San Diego County. (GC-SD) [APPROVED WITH CONDITIONS]


 


March 2003 Agenda California Coastal Commission


 


b. Application No. 6-02-84 (Scism, Solana Beach) Application of Mrs Ninni Scism to construct colored & textured concrete tiedback seawall 35-ft-high 50-ft-long and 2-ft-wide and upper bluff retention system, consisting of nine 35-ft-deep caissons, tiebacks, and grade-beam, at 357 Pacific Avenue, Solana Beach, San Diego County. (GDC-SD) [APPROVED WITH CONDITIONS]


� Jim Jaffee is a member of the Oceanic Engineering Society of the Institute of Electrical and Electronics Engineers.  He received his BSEE and MSEE from the University of Florida. He has presented invited papers at conferences of the California Shore and Beach Preservation Association.  He is a member of the Environmental Issues Team of the Surfrider Foundation. He has been recognized as an expert on Coastal Erosion Issues by the California Courts. 


� Quoting from the Coastal Engineering Manual http://www.wes.army.mil/export/home/http/htdocs/chlc/Part-I-Chap-1.pdf  “The Coastal Engineering Manual (CEM) assembles in a single source the current state-of-the-art in coastal engineering to provide appropriate guidance for application of techniques and methods to the solution of most coastal engineering problems. The CEM provides a standard for the formulation, design, and expected performance of a broad variety of coastal projects.” The section of the manual I use in this study can be found at: http://bigfoot.wes.army.mil/Part_III-Chap_3.pdf
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Sand Nourishment and Passive Erosion

Jim Jaffee

VP CalBeach Advocates

Advisor, San Diego County Chapter Surfrider Foundation 
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State of Solana Beach

		 The shoreline is characterized by a wave cut terrace (shore platform).

		 The wave cut terrace is of similar material as the base of the coastal bluffs at the back of the beach. 

		 Sea level has risen ~400ft in the last 20,000 years.

		 This causes the bluffs and cliffs to retreat and a beach forms in their lee. 

		 In the last 6000 years the rate of sea level rise has slowed to about 0.3 ft/century. 
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Measured Shore Platform With Sand

		At 2400 ft from shore, depth is 40 ft. or a slope of 2400/40=60.

		Assume shore platform slope trend can be extrapolated through the shingle and sandy beach to the bluffs. This is the dominant feature of the shoreline.

		Source: Group Delta, Public Records , SHORELINE EROSION STUDY, NORTH SOLANA BEACH, CALIFORNIA, 8/98



		1 ft in depth for every 60 ft from shore.
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Measured Shore Platform With Sand

		Source:State of the Coast Report Spring 2002, Beach and Lagoon Mouth Monitoring Program 9/2002

		 http://www.sandag.org/uploads/publicationid/publicationid_745_1419.pdf







60:1 Slope Fit

Sandy Beach Area
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Sea Level Rise Measured and Trended1

		 Trend is 0.64 ft/century sea level rise.

		 SANDAG design criteria2 of 1.25ft/century in sea level rise

		 Worse case design criteria and planning for sea level rise rate increase.

		 Source: ACOE Website and Adapted from Coastal Impacts of an El Nino Winter, 9/97 (Flick)

		 Source: “Shoreline Erosion Assessment and Atlas of the San Diego Region, Vol.1 p. 29., “Committee on Engineering Implications of Changes in Relative Mean Sea Level”, Marine Board, National Research Council, 1987.
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Beach Migration Model

`

Shore Slope 60:1



New Beach forms after sea level rises and  bluff retreats



Present Beach Position







Bluff Retreat=1.25*60=75ft per century
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Beach Migration Model

		 Sea level rise extends wave cut shore platform landward.

		 Rate of bluff erosion and shore expansion is related to the rate of sea level rise and shore platform slope.

		 Sea level rise trend is 0.64 ft/century, design to 1.25ft/century.

		 Shore platform slope is 60:1.

		 Shore and bluff retreat design criteria:

		 Design Retreat per century = 60/1 slope * 1.25 ft sea level rise/ century

		  Design Retreat per century = 75 ft.

		 Trend in retreat rate = 0.64*60 ~ 40 ft. 

		 Retreat allows the beach to migrate
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Sand Nourishment

Shore Slope 60:1



Present Beach Position





Seawall Fixes Back of Beach



Nourishment not 60:1





Nourished Beach Temporarily forms
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Assumptions for Sand Nourished Model

		 Shore Platform Model assumes 60:1 slope after Group Delta

		 Model after Dean Equilibrium model using h=A*y2/3 , A =0.09 m1/3

		 Profile per ACOE Coastal Engineering Manual Part III-Ch. 3. 

		Assume 65m (213ft) wide beach. 

		 Assumes uniform density of sand. 

		 Nourished sand of 0.2mm mean diameter as used in SANDAG project.

		 Neglects effects of littoral drift.

		 Would tend to unbalance equilibrium further.

		 More accurate model would require more study and complexity. 

		 Calculated Sand volume for length of Solana Beach
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Shore Platform Model vs. Sand Nourished Model



		 Shore Platform Model assumes 60:1 slope after Group Delta

		 Nourished Model after Dean using h=A*y2/3 , A =0.09 m1/3



60

1

Shore Location 6000 years ago

Nourished sand does not intersect platform
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Sand Nourished Model



		 Calculated depth of closure is 12.8m for 100yr storm wave of 5.9m and 22 sec period.



		Depth of closure
ACOE Estimate is 10m		10m		12.8m

		Sand Volume Required (million m3)		15.83		35.1

		Shore Platform Depth at profile terminus (m)		21.45		29.4

		Initial cost in millions at $10/m3		$158.3		$351
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Shore Platform Model vs. Sand Nourished Model



		 Shore Platform Model assumes 60:1 slope.

		 Divergent or non-intersecting profiles between sand and shore platform  

		 Substantial sand required to make nourishment reach depth of closure. Note that slope may exceed 60:1 past 18m depth.

		 More sand required with seawall.

		 Neglects maintenance required for drift and diffusion. Much higher costs

		 Effects:

		 Reefs covered in sand.

		 Surf Impacts.

		 High maintenance schedule for nourishment. 
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Seawall Effect on Beach

Seawall Fixes Back of Beach

Shore Slope 60:1



No Beach forms after sea level rise due to seawall



Present Beach Position







Bluff Retreat=1.25*60=75ft per century



Lost Beach = Passive Erosion
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Seawall Effect on Beach
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Seawall Effect on Beach
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Seawall Effect on Beach

		Note: Wider beach and Bluff recession on adjacent beach to seawall = PASSIVE EROSION



California Coastal Records Project Copyright (C) 2002-2003 Kenneth Adelman www.californiacoastline.org





Seawall Position







Unarmored Bluff
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Sand Nourishment

Shore Slope 60:1



Present Beach Position





Seawall Fixes Back of Beach



Nourishment not 60:1





Nourished Beach Temporarily forms
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Beach Profile using shore platform model vs. Equilibrium Beach Profile Model
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DelMar Beach Club 59” since ~1978 Higher Erosion
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DelMar Beach Club Seawall Passive Erosion How
Much Wider would the beach be in the absence of
this seawall?












