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Site Photographs 

Dec. 12, 2015 – Dredge pond open to ocean  

Feb. 15, 2008 – Dredge pond filled with sand Exhibit 3 
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Site Photographs 

Oct. 25, 2014 - Dredge and dredge pond, looking inland 

Mar. 16, 2017 – Dredge pond filled with sand Exhibit 3 
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Site Photographs 

Oct. 25, 2014 - Dredge anchor, with dredge pond and ocean in 
background 

Nov. 25, 2015 - Channel between dredge  
pond and ocean, looking inland 
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Site Photographs 

Oct. 25, 2014 –  “Dry Plant” 

Oct. 25, 2014 – “Wet Plant” Exhibit 3 
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Erosion in Vicinity of Site 

February 20, 2016 – Erosion undercutting regional sewage outfall 
(cement block) and Cal-Am test well discharge (blue pipe) 

Apr. 26, 2016 - Erosion undermining parking lot at 
Marina State Beach 
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Erosion in Vicinity of Site 

Mar. 6, 2016 – Dunes Drive Beach access – path to beach 
eroded. Looking upcoast, beach access path to right 

April 7, 2016 – Dunes Drive view platform (red arrow) 
undermined. Looking downcoast, beach access to left  

Exhibit 4 
CCC-17-CD-02 

Page 2 of  2 



STATE  OF  CALIFORNIA – NATURAL RESOURCES  AGENCY 

CALIFORNIA COASTAL COMMISSION 
 

 

 

 

TO:  Lisa Haage, Chief, State-wide Enforcement 
           cc:  Alex Helperin, Senior Staff Counsel 
 Justin Buhr, State-wide Enforcement Analyst 
 John Del Arroz, State-wide Enforcement Analyst 

FROM: Lesley Ewing, Ph.D. PE, D.CE.  Sr. Coastal Engineer  
 
RE:     Coastal Processes affecting the Southern Monterey Bay (SMB) Littoral Cell 
     With focus on the CEMEX Mine at Marina, CA 
  
DATE: June 26, 2017  
 
 
The purpose of this memo is to provide detailed and current information about the Southern 
Monterey Bay (SMB) Littoral Cell, the location of the CEMEX beach pond sand mine (the 
CEMEX Pond) and the effects of the CEMEX sand mining operation on this cell.  Littoral cells 
and sand budgets are the main ways that coastal scientists study beaches and dunes changes.  
This memo broadly explains both littoral cells in general and the SMB Littoral Cell in particular, 
sources of the sand mined from the CEMEX Pond and the consequences of the mining.  To help 
the reader, this memo has been organized in the following manner. 

1. Summary of Littoral Cells and Effects from the CEMEX Pond 
2. Consequences of Removing Sand from the SMB Littoral Cell 
3. Littoral Cells and Sediment Budgets and Sediment Transport  
4. The Littoral Cell and Sediment Budget for the SMB Littoral Cell 
5. Sources of Sand Mined from The CEMEX Pond 
6. References 
7. Figures 
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1. Summary: 

• Littoral cells, such as the SMB Littoral Cell, are dynamic and complex systems. 
• Major sand sources to the SMB Littoral Cell are dune erosion, sand from the Salinas River, 

and offshore sand supplies.  
• Major sand sinks (losses) from the SMB Littoral Cell are the Monterey Bay Submarine 

Canyon, and the CEMEX Pond.  Dunes and offshore sand can be both sources and sinks. 
• Natural/coastal processes and human activities together influence littoral cells, and affect 

whether beaches within the cell will expand or retreat. 
• Storms, river flows, and sea level rise are three significant coastal processes that alter sand 

supplies within the SMB Littoral Cell 
• Sand mining and reductions to the Salinas River sand supply are the two major human 

activities that reduce sand supplies within the SMB Littoral Cell. 
• Each time sand is removed from the CEMEX Pond, the Pond becomes a sand sink. 
• Unlike inland mines, the CEMEX Pond does not expand to continue to operate; the mining 

operation stays in one location and high-energy waves bring sand from the nearshore and 
beach into the CEMEX Pond. 

• Mining impacts are both incremental (from each mining cycle) and cumulative (from decades 
of extraction). 

• The on-going extraction of sand from the CEMEX Pond prevents the mined sand from being 
used to build up beaches and dunes in the SMB Littoral Cell. 

• If sand mining were to stop, the CEMEX Pond would fill with sand, and the area would 
naturally restore back to a beach. 

• If sand mining from the CEMEX Pond were to stop, the rate of shoreline retreat and dune 
erosion within the SMB Littoral Cell would likely reduce significantly. 

• Sand mining removes sand from the littoral cell, causing direct and adverse impacts on local 
sand supplies. 

• Incremental and cumulative reductions in littoral sand supplies contribute to erosion within 
the beach and dune system and contribute to increased land form and habitat alteration. 

• As noted in a separate memo on biological impacts, erosion and increased land form and 
habitat alteration degrade habitat values due to disturbance to ESHA, modifications to marine 
resources and changes to biological productivity. 

• Mining sand from the beach at Marina contributes to an adverse impact on local sand supply 
in conflict with Section 30235 of the Coastal Act; contributes to both habitat degradation and 
land form alteration, in conflict with Sections 30231, 30240 and 30251 of the Coastal Act. 

• The CEMEX mining operation is a visual intrusion to the beach environment, in conflict with 
Section 30251 of the Coastal Act, and the degradation of the dunes creates a barrier to beach 
access, in conflict with Section 30211 of the Coastal Act. 
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2. Consequences of Removing Sand from the SMB Littoral Cell: Sand in the CEMEX Pond 
has come from the littoral sand supply of the SMB Littoral Cell, and when sand is mined from 
the CEMEX Pond, the sand is removed from the SMB Littoral Cell. Mining sand from the Pond 
has to an adverse impact on local sand supply and is causing or worsening shoreline retreat and 
dune erosion in SMB. As noted in a separate memo on biological impacts1, the dunes in the 
Marina area are important habitat, and increased dune erosion is degrading this habitat, 
disturbing ESHA and causing changes to the biological productivity of the dunes. 

Mining volumes compare with reductions from Salinas River modifications: Sand mining is one 
of the two major activities that, over the past century, have changed sand supplies in the SMB 
Littoral Cell.  Movement of the mouth of the Salinas River and three dams on the Salinas River 
and tributaries2 have reduced the volumes of sand brought into the SMB Littoral Cell. Based on 
information provided by CEMEX, an average of 243,000 cy/yr (298,817 tons/yr3) was dredged 
from the Pond over a 28-year period between 1986 and 2013 (Figure 1). The three dams diminish 
the annual average Salinas River output of beach sand on the order of 200,000-300,000 cy/yr 
(Willis and Griggs, 2003; Thornton 2016).  Therefore, the loss of sand from the SMB Littoral 
Cell due to the CEMEX mining operation is comparable in scale to the reduction in sand supply 
in the SMB littoral cell resulting from all three upstream dams. 

Mined Sand Volumes Exceed Central Sub-cell Riverine Sand Supplies: At present, the Salinas 
River is discharging far less coarse grained sand into the Central sub-cell than is being removed 
by the mining operation, where the annual river discharge volumes range between 3% and 30% 
of the annual mining volume4.  Thus the volume of sand removed each year by mining vastly 
exceeds the volume of sand being added to the Central SMB sub-cell from the Salinas River.   

Cumulative Volume of Mined Sand that will Never Return to the Beach: The cumulative amount 
of sand mined from the CEMEX Pond, from 1986 to 2013 was more than 6.8 million cubic yards 
(8.4 million tons)5.  This volume of sand is more than six times the beach-dune loss during the 
1997-98 El Niño, estimated to be about 1 million cubic yards (Thornton, 2006).  But, while some 

                                                      
1 Garske-Garcia 2017 
2 The mouth of the Salinas River moved in about 1910 and the dams were built in 1941, 1956 and 1965. 
3 This memo uses Englich units, providing sand volumes in cubic yards. When the original source used other units, 
those values are provided in parentheses.  In changing from tons of sand to cubic yards, the conversion was 1.23 tons 
= 1 cubic yard (from Slagel and Griggs, 2008). 
4 Estimates of total river discharge volumes of sand sized sediment vary from 50,000 cy/yr to 273,000 cy/yr, as 
explained in the section entitled Salinas River’s Sand Contributions to the Littoral Cell, in the main section, The 
Littoral Cell and Sediment Budget for the SMB Littoral Cell.  Not all sand from the Salinas River is carried to the 
south, and estimates of southerly transport range from 15 to 27% of the total sand discharge volumes, also described 
further in section on the Salinas River’s Sand Contributions to the Littoral Cell.  
5 Much more sand has been extracted from the littoral cell over the full life of the mining operation, but the mining 
results have only been provided for the 1986 – 2013 time period.   
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of the sand moved offshore during stormy El Niño winters returns to the beach and beaches 
recover following a storm (Dingler and Reiss, 2001); none of the mined sand returns to the 
beach.  

Sand Losses due to the CEMEX Pond cause Impacts to the SMB Littoral Cell: The consequences 
of sand loss are not isolated to the location of removal; they spread throughout the cell as shown 
by the regions of erosion in Figure 2.  Some coastal scientists assume that sand mined from the 
CEMEX Pond causes no impacts to the area since it will ultimately go down the Monterey 
Submarine Canyon (Leatherman 2017).  This assumption overlooks the sand depositional area 
offshore of Sand City that supports the southerly transport of some of the sand, and more 
importantly, it overlooks the miles of beaches and dunes between the CEMEX Pond and the sand 
sinks that need sand for accretion, or reduced erosion. 

Mining Sand from the CEMEX Pond Contributes to Dune Erosion: The average shoreline retreat 
and dune erosion rates, at present, range from 3 – 6 ft/yr, with a loss of about 200,000 cy/yr 
(Thornton 2016).  Due to the linkages between the beach-dune system and the unarmored nature 
of most of the Southern Monterey Bay backshore area, the landward retreat of the shoreline is not 
resulting in a significant narrowing of the beach, but rather in greater erosion of the dunes.  Once 
dune sand is mobilized, it moves throughout the littoral cell, replenishing beaches and the 
nearshore, and some will refill the CEMEX Pond. 

Dune Erosion causes Impacts to Access and Habitat: Shoreline retreat and dune erosion has had 
adverse impacts on coastal resources in the SMB Central sub-cell, reducing dune areas available 
for public access, recreational use, and habitat.  In locations where there is access across the dune 
face, the access paths have steepened as waves erode the toe of the dune, and access can be 
compromised until the dune face re-adjusts to the new dune toe location.  The impacts of mining, 
similar to seawalls and revetments are not just from the physical displacement of access created 
at the physical location of the mine or seawall; but, this type of unpermitted development could 
and does have the consequence of affecting access, including through erosion and resulting beach 
loss, regardless of whether or not the development itself blocks access. Also, parking at Marina 
State Beach, at Reservation Road is being undercut by ongoing dune erosion.  In addition to 
concerns with erosion and dune retreat, the mine also results in significant and on-going 
landform alteration by repeatedly removing sand from the beach area.    

Adverse Impacts to Sand Supplies are Cumulative and Significant: The CEMEX Pond is not the 
only source of dune erosion and beach change. Large storms, waves, reductions in riverine sand 
supplies, sea level rise, and other coastal forces can also cause sand losses, and all losses of sand 
in combination contribute to beach retreat and erosion of the dunes.  Also, while Sections 30235 
and 30253 of the Coastal Act do not identify some threshold or to address only those losses that 
are the most significant; rather these sections of the Coastal Act address impacts, the volumes of 
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sand losses due to mining the CEMEX Pond are significant and compare in volume to those from 
other causes of sand loss.   

Benefits from Ending of Drag-Line Mining at Sand City: Drag-line mining activities in the SMB 
Littoral Cell stopped in 1990 and observed changes in beach and dune erosion provide an 
example of changes that could happen if mining at the CEMEX Pond stops. Between 1940 and 
1989, drag-line mines removed between 130,000 to 200,000 cy/yr from the surfzone at Sand City 
and Marina, a volume slightly less that the average volumes that are mined each year from the 
CEMEX Pond.  After the drag-line mining stopped, the erosion rates south of Sand City dropped 
significantly (Thornton 2006). Figure 3 shows the average long-term erosion (shoreline 
recession) of the downcoast beaches at two different locations, near the La Playa development 
about 0.6 miles north of Wharf 2 and at the Ocean Harbor House development about 1.9 miles 
north of Wharf 2, and the shallower slope of the line shows the decrease in erosion that occurred 
once sand mining stopped in Sand City in 1990.  In addition, the region with maximum erosion 
rates shifted from the area near Sand City where drag-line mining was previously most intensive, 
to Marina where the CEMEX Pond remains in operation (Figure 2 from Thornton 2016).  
Additional reductions in erosion are expected if mining at the CEMEX Pond were to stop (PWA, 
2008).   

The Sand Sink at the CEMEX Pond will End after Sand Mining Stops: If mining at the CEMEX 
Pond were to stop, the Pond would fill one more time with sand, after which it would no longer 
be a sand sink.  The Pond would return to being a beach area.  But, with the current dredging 
activities, the Pond is a persistent sink, and sand trapped in and removed from the Pond will not 
be able to build or accrete beaches, dunes or offshore areas.  

3. Littoral Cells and Sediment Budgets and Sediment Transport: A littoral cell is a section or 
reach of coast in which various barriers divide the coast into smaller, definable areas.  Normal 
barriers that establish the boundaries of a littoral cell are headlands, canyons or sometimes inlets 
and river mouths.  These zones do not have sharply delineated boundaries, but the general limits 
of the littoral zone are shown in Figure 4, and the littoral zone for the SMB Littoral Cell is shown 
in Figure 5. A sediment budget is a way to track sand within a littoral cell – examining sand that 
comes into the littoral cell, how it travels through the cell and where it leaves the cell.   

Sand comes into a cell from sources such as rivers, cliff and dune erosion, and offshore sand 
deposits.  Beach nourishment is an additional human source of sand into the littoral cells. Sand 
losses occur when sand leaves or is carries out of the littoral cell.  Natural loss areas, called sand 
sinks include offshore areas, coastal dunes and submarine canyons.  As discussed in Section 4, 
sand mining from the CEMEX Pond is an additional human-created sand sink.  

The natural mechanisms for sand transport in a littoral cell are: river flows that carry sand from 
inland areas to the nearshore (including the surfzone); waves and currents that erode sand from 
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the dunes and that carry sand through coastal water – from the offshore, along the nearshore, the 
surf zone, and wet beach; and aeolian forces (wind) that can carry sand along the dry beach and 
from the dry sand to inland areas such as sand dunes. Humans also alter these natural 
mechanisms with tools, mechanized equipment, excavators and dredges.  

Beaches are temporary storage areas for sand. Beaches expand and contract due to seasonal and 
inter-annual wave action.  Typical seasonal changes to the beach profile are for the dry beach to 
widen during the summer months due to the gentle seasonal wave conditions that carry sand onto 
the beach, and to narrow and steepen due to the more energetic winter wave conditions that carry 
sand off of the beach (Figure 6). Seasonal changes are not limited to the visible beach; much of 
the sand carried off the dry beach in the transition from summer to winter and during the winter 
is deposited in nearshore sand bars and this sand is returned to the dry beach during the summer 
and the winter to summer transition. During El Niño winters, successive energetic storms 
increase erosion of the upper beach (Barnard et al. 2017) and recovery may take multiple years.  

The littoral cell and sediment budget help characterize the large-scale, average changes of 
beaches and movement of sand.  However these large-scale changes to the beach do not fully 
characterize the extensive movement of individual sand particles.  Waves constantly move sand 
particles and reshape the beach.  Wave-driven movement of sand particles occurs throughout the 
full extent of wave coverage in the nearshore, surf zone, swash and wave run-up areas. Wind-
driven sand movement, while not as constant as wave-driven movement, occurs throughout the 
dry beach area, moving sand from dry beach areas and the dunes along the beach, onto the dunes 
or onto areas of wet sand and into the reach of waves.  Also, while winter waves result in a net 
transport of sand off of the beach, the actual transport paths for individual sediment particles is 
not a direct path from the beach face to the offshore bar.  Sand follows the pathways of the water, 
moving on and offshore and along the shore through very circuitous routes.  

4. The Littoral Cell and Sediment Budget for the SMB Littoral Cell: The SMB Littoral Cell 
is bounded at the north by the Monterey Bay Submarine Canyon and at the south by Point Piños 
on the Monterey Peninsula.  This cell is occasionally subdivided into smaller segments; the North 
sub-cell that extends from the Monterey Submarine Canyon and Elkhorn Slough south to the 
Salinas River; the Central sub-cell extends from the Salinas River south to Sand City; the South 
sub-cell extending from Sand City to Monterey Harbor or Wharf 2; and the West sub-cell 
extends from Monterey Harbor to Point Piños (Patsch and Griggs, 2007; Thornton, 2016).  The 
CEMEX Pond is in the Central sub-cell (Figure 5), where the main sources of sediment to this 
littoral sub-cell, as well as to the SMB Littoral Cell, are erosion of coastal dunes, discharge of 
sand from the Salinas River, and offshore sand deposits.  Each is summarized below and 
discussed in more detail in the rest of the section.  
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• The Beach-Dune System and Dune Erosion: Beach-dune systems have an active 
exchange of sand onto and off of the dunes.  The dunes provide a reservoir of sand that is 
pulled onto the beach during times of erosion and then rebuilt during times of beach 
accretion.  The dunes in the SMB Littoral Cell are actively eroding and little build-up has 
been observed.  As discussed in more detail below, the annual average dune erosion rates 
at present range from about 3 to 6 feet, with a loss of dune sand of about 200,000 cy/yr 
(Thornton2016). This rate is in excess of the rates of retreat that can be attributed to a 
change in the profile from sea level rise. Large volumes of dune sand are eroding each 
year to provide sand that is removed by the dredge pond.  
 

• Salinas River’s Sand Contributions to the Littoral Cell.  Rivers are often an important 
source of sand to a littoral cell and the Salinas River is the main river source to the SMB 
Littoral Cell.  As discussed in more detail below, over the years, the volume of beach-
compatible sand delivered by the Salinas River has been reduced due to upstream dams 
and the diversion of the river mouth to its current location.  Best estimates of the current 
volume of sand being supplied to the SMB Littoral Cell are from 50,000 to 273,000 cy/yr.  
Not all river sand will go south into the Central Sub-cell.  Estimates are that, at most, 
27% of the Salinas River sand will be transported south, resulting in the Central sub-cell 
river sand volume of about 74,000 cy/yr (Thornton 2016). 

    
• Offshore Sand: Sand can be transported offshore by waves or by cross-shore currents and 

rip currents.  When sand is moved offshore it can be carried into the Monterey Submarine 
Canyon where it is lost to the littoral cell, or onto offshore deposits such as bars or shoals 
where there can be an exchange between the offshore and the active littoral cell.  
However, little is known about the volumes of sand that move between these offshore and 
nearshore areas. 

   
The Beach-Dune System and Dune Erosion: Beach-dune systems have an active exchange of 
sand onto and off of the dunes.  The dunes provide a reservoir of sand that is pulled onto the 
beach during times of erosion and then rebuilt during times of beach accretion.  The dunes in the 
SMB Littoral Cell are actively eroding and little build-up has been observed.  The annual average 
dune erosion rates at present range from about 3 to 6 feet, with a loss of dune sand up to about 
200,000 cy/yr. This rate is in excess of the rates of retreat that can be attributed to a change in the 
profile from sea level rise. Large volumes of dune sand are eroding each year to provide sand that 
is removed by the dredge pond.  Dune retreat is likely to lessen significantly if mining from the 
CEMEX Pond stops. 
 
Most of the SMB Littoral Cell shoreline is a beach - dune system.  Waves move sand onto the 
beach and wind and waves then moves some of the sand from the beach onto the dunes.  When 
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the beach is not wide enough to dissipate all the wave energy, waves attack the dunes, pulling 
sand from the dunes onto the beach.  This is a cyclic process of beach and dune build-up, 
followed by wave attack that adds more sand into the beach zone, then further build up.  The 
dunes along the Monterey Bay shoreline are part of this on-going beach-dune sand exchange and 
they also reflect the beach-dune processes from hundreds and thousands of years earlier. 

The dunes immediately next to the beach normally have a fairly active exchange with the beach.  
But, the dunes farther inland were formed many thousands of years ago, and they were the active 
beach-dune system during earlier sea level stands (Chin et al., 1988).  During subsequent Ice 
Ages and Interglacial periods, these dunes were buried by newer, more seaward dunes.  There 
can be fairly regular exchange of sand between the active dune face and the beach and the active 
dunes tend to grow and shrink with these exchanges.  The more ancient dunes are less flexible to 
change, and if erosion goes into the older dune complex, that erosion is removing sand that was 
deposited during an earlier sea level stand and is moving beyond the active dunes into the 
remnant, prehistoric dunes, and such erosion is more difficult to reverse. The shoreward-most 
portions of the Monterey Bay dunes have been eroding throughout the Holocene and this erosion 
has been a source of sand to the littoral cell. The coastline retreated landward about 8 miles over 
the last 18,000 years (2.3 ft/yr) (Thornton et al., 2006).   

Over a shorter time period, Hapke et al. (2006) combined historical topographic sheets, 
constructed using surveying plane tables, with recent laser (LIDAR6) measurements, collected 
with a precisely located (GPS7 and IMU8 equipped) airplane, to assess shoreline change along 
the California coast over the last century.  In southern Monterey Bay, coastline change is 
predominantly erosive (Figure 7). Over the long-term (1853-1998) the beach expanded within a 
few miles south of the Salinas River mouth by about 3 ft/yr., transitioning through the next 1 to 2 
miles to erosion ranging from about 1.6 to 3.2 ft/yr south through Seaside and Sand City. The 
short-term rates (1945-1998) show a general exacerbation of erosion (3 to 6 ft/yr) relative to the 
long-term rate (1853 – 1998).  

As the shoreline position has retreated, so to have the dune fields that back the beach unless the 
back of the beach is fixed by shoreline armoring.  This dune retreat helps to maintain, over the 
long term, the width of the beaches. Thornton et al. 2006 and Thornton 2016 measured the dune 
toe and dune-top edge from Monterey to the Salinas River using a combination of stereo-
photogrammetry, LIDAR, and GPS ATV/walking surveys.  These surveys found eroding trends 
of about 3 - 5 ft/yr, for the years 1940 - 1989 (Figure 2), which are comparable  to the short-term 
shoreline retreat rates calculated by Hapke et al. 2006. These current erosion rates exceed the 
dune retreat of 2.3 ft/yr estimated to have occurred over the past 18,000 years; they also greatly 

                                                      
6 Light Detection and Ranging 
7 Global Positioning System 
8 Inertial Measurement Unit 
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exceed the current retreat of approximately 0.1 ft/yr that could be proportionally attributed to 
recent sea level rise9.   

Thornton (2016) multiplied the observed dune retreat rate by the observed dune height and 
integrated alongshore, to estimate a dune volume loss of 249,000 cy/yr (190,000 m3/yr) from 
1940-1989, and 202,000 cy/yr (155,000 m3/yr) from 1989-2011, for the central sub-cell10.  Using 
observed grain size distributions, Thornton (2016) used a sand size of approximately 0.65mm as 
the mean diameter for beach sand and estimated that only ¼ of the eroded dune sand was 
compatible with the local beach in the central sub-cell.  This would mean that for every cubic 
yard of sand eroded from the dune, only 0.25 cubic yards would remain on the beach, or, 
alternatively, that 4 cubic yards of dune sand would be eroded to replace 1 cubic yard of beach 
sand.  An earlier Regional Sediment Management Study (PWA 2008), used a smaller sand 
diameter for matching beach and dune sand and estimated that about 50% of the dune sand, by 
volume, could remain on the beach. Using either assumption about the percentage of dune sand 
that remains on the beach, it is clear that large volumes of dune sand are eroding each year to 
maintain a fairly stable beach width as the shoreline moves inland.    

Salinas River’s Sand Contributions to the Littoral Cell. Rivers are often an important source of 
sand to a littoral cell and the Salinas River is the main river source to the SMB Littoral Cell.  As 
discussed in more detail below, over the years, the volume of beach-compatible sand delivered 
by the Salinas River has been reduced due to upstream dams and the diversion of the river mouth 
to its current location.  Best estimates of the current volume of sand being supplied to the SMB 
Littoral Cell are from 50,000 to 273,000 cy/yr.  Not all river sand will go south into the Central 
Sub-cell.  Estimates are that, at most, 27% of the Salinas River sand will be transported south, 
resulting in the Central sub-cell river sand volume of about 74,000 cy/yr (Thornton 2016). 
 
Comparison of Sediment Delivery from Large and Small Rivers: Globally, rivers annually 
discharge approximately 18 billion tons (14.6 billion cubic yards) of sediment to the oceans 
(Farnsworth and Milliman, 2003), and in many littoral cells, rivers are the main source of 
sediment to the cell.  Generally sediment volumes from large rivers such as the Mississippi are 
rather consistent year-to-year; however, smaller rivers tend to be more influenced by local 
conditions and variability in storms and precipitation and this results in significant variability of 
                                                      
9 Shoreline retreat over the past 18,000 years occurred during the rapid sea level rise that occurred at the end of the 
last Ice Age as well as the slower rise that occurred during the past few thousand years. The rates of sea level rise 
and bluff retreat have a correlation so that as sea level rise slowed, so too did bluff retreat, explaining the rather low 
rate of bluff retreat that is related to the rise in sea level observed over the past century. 
The modern day beach loss/dune retreat can be estimated from a geometric relationship between the beach and the 
water level, often called the Bruun Rule.  Based on the upper estimate of sea level rise over the past century of 0.6 
ft/century (https://tidesandcurrents.noaa.gov/sltrends/sltrends.html, 1.94mm/yr at SF from 1897 to 2016. 1.39mm/yr 
at Monterey from 1973 to 2016), and a beach face of approximately 1:10 (Dingler and Reiss 2001), sea level over 
the past century would result in a retreat of ~0.1 ft/yr. 
10 By comparison, the southern sub-cell lost 14,000 cy/yr from 1940-1989 and 8,000 cy/yr from 1989-2011.   
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annual sediment delivery.  The Salinas River, a small river system is the main source of river 
sediments coming into the SMB Littoral Cell and sediment supplies from this river vary greatly 
from year to year, with infrequent peak events carrying orders of magnitude more sediment than 
the average (Inman and Jenkins 1999; Farnsworth and Milliman 2003).   
 
20th Century Changes to the Salinas River Sand Supplies: In addition to the variability in the 
natural sediment discharges, the Salinas River has been greatly modified over the past one 
hundred or so years.  Early in the 20th century the river mouth migrated from Elkhorn Slough and 
Moss Landing (east of the head of the Monterey Submarine Canyon) to its current location where 
it was diked in place, about 4 miles south of the Canyon.  In the mid-20th century, dams were 
constructed on the Salinas River (the Salinas River Dam, built in 1941) and two tributaries to the 
Salinas River (one on the Nacimiento River in 1956 and another on the San Antonio River in 
1965).  Finally, agricultural activities in the Salinas River valley often divert river water for 
irrigation, which reduces river flows and sediment transport capacity.  Thus the current location 
of sediment delivery and the volume of sediment differ from earlier historic conditions. 
 
Research on Sediment Delivery by the Salinas River: Several researchers have attempted to 
quantify various aspects of the Salinas River sediment delivery and each tends to focus on 
different aspects.  For example, Inman and Jenkins (1999) examined the variability of sediment 
loads for average climatic conditions compared with wet or El Niño periods.  Their research 
found average annual sediment loads for the Salinas River to be 1.4 million cy/yr (1.7 million 
tons/yr) for the total study period (1944 – 1995), but also found that the sediment yields 
increased by about 50% to 2.29 million cy/yr (2.82 million tons/yr) during the ‘wet’ period from 
1969 – 1995 which included 3 heavy precipitation El Niño years. Farnsworth and Milliman 
(2003) estimated annual sediment discharge11 for a larger time period than Inman and Jenkins 
(1930 – 2000), finding annual sediment delivery ranging from less than 0.08 million to over 24 
million cy (0.1 to 30 million tons) and averaging 2.7 million cy/yr (3.3 million tons/yr).  In 31 of 
the 70 years of study, sediment delivery was less than 0.08 cubic yards (0.1 tons), and only 6 
years had loads equal to or greater than 12 million cubic yards (15 million tons) and 4 of these 6 
peak discharge years were after construction of the dams. More recently, Gray et al. (2015) 
analyzed the time-dependence of sediment loads and the significance of prior hydrologic 
conditions for estimates of sediment yield.  Using data from 1967 – 2011, Gray et al. (2015) 
estimated average sediment loads of 1.6 – 2.6 million cy/yr (2.0 – 2.9 million tons/yr), 
comparable to Inman and Jenkins (1999) and Farnsworth and Milliman (2003).  The analysis 
concluded that information about the basin prior to the flood flows is useful for evaluating 
sediment estimates and, as found by Inman and Jenkins (1999) and Farnsworth and Milliman 
(2003), sediment loads during wet El Niño years are vastly higher than during non-El Niño years.       

                                                      
11 Based on stream flow monitoring from the USGS gauging station at Spreckels from 1929-1999 and a rating curve 
developed from 10 years of suspended sediment measurements to correlate sediment loads with stream flow.   
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Influences of Dams and Relocation of the Salinas River Mouth on Sediment and Sand Delivery: 
As part of studies on the state-wide influences of dams on river-borne sand, Willis and Griggs 
(2003) and later Slagel and Griggs (2008) estimated the impacts from the three major dams on 
delivery of sand-sized sediment to the coast.12 Willis and Griggs estimated that the Salinas River 
carried approximately 719,000 cy/yr (550,000 m3/yr) of sand to the coast prior to the dams, and 
that this was reduced, by 33% to only 489,000 cy/yr (373,664 m3/yr) after the dams were built. 
Slagel and Griggs (2008), in general agreement with Willis and Griggs, estimated post-dam 
construction sand delivery to be 498,000 cy/yr (381,000 m3/yr).  Both these studies use a cut-off 
diameter of 0.062mm for sand and this grain size is much finer than the 0.25mm or greater sands 
typically found on the Southern Monterey shoreline.  These studies do not quantify the coarse 
sand (> 0.25 mm diameter), but they do provide insight into the effects of dams on the delivery of 
sand by coastal rivers, as well as an upper estimate of beach-compatible sand volumes that reach 
the coast from the Salinas River.  
 
Prior to the state-wide work by Willis and Griggs (2003) and Slagel and Griggs (2008), McGrath 
(1987) used stream gauge data and rating curves to estimate the suspended sediment volume of 
coarse-grained, beach compatible sand (> 0.25 mm diameter) delivered to the coast by the 
Salinas River.  McGrath hypothesized that the lower section of the Salinas River was 
‘depositional’, with much of the sand that was carried through the river system below the dams 
was being deposited in the riverbed and was not being carried to the ocean13.  This analysis was 
based on river conditions and a calculated bedload volume, rather than an assumption that 
bedload would be proportional to suspended sediment.  His work, as summarized in the Coastal 
Regional Sediment Management Plan for Southern Monterey Bay (PWA 2008), found that only 
about 50,000  cy/yr (38,230 m3/yr) was carried to the coast.  PWA (2008) expanded this estimate 
by McGrath to include all sand with a diameter greater than or equal to 0.125 mm and estimated 
that the Salinas River was providing approximately 65,000 cy/yr of this beach quality sand.  
PWA (2008) also noted that McGrath’s estimate for sand supplies from the Salinas River might 
underestimate longer-term or current sand delivery since this work did not cover the post-1986 
conditions of higher precipitation during a positive Pacific Decadal Oscillation. 
  
A recent paper by Thornton (2016) probes further into the delivery of beach-quality sand (> 0.25 
mm diameter).  Thornton (2016) used grain size distributions to modify the sand discharge 
estimates from Willis and Griggs (2003) and Gray et al. (2014) to cover only the sand that was 

                                                      
12 Willis and Griggs, 2003 used stream flow at the Spreckels gauging station from 1929-1999 whereas Slagel and 
Griggs, 2008 used data from 1929-2004.  To convert stream flow to suspended sediment, empirical rating curves 
were developed. Slagel and Griggs 2008 allowed for different rating curves in different flow regimes. Willis and 
Griggs, 2003 assumed that bedload was 10% of the measured suspended load for the Salinas River, whereas Slagel 
and Griggs, 2008 estimated 20% based on Griggs 1987 

Exhibit 5 
CCC-17-CD-02 

Page 11 of 26



 

 12 

equal to or greater than the beach-quality sand size, producing sand delivery estimates of 488,000  
cy/yr (373,000 m3/yr) for the period of 1910 – 1945; 273,000  cy/yr (209,000 m3/yr) for the 
period of 1940 - 1989; and 165,000  cy/yr (126,000 m3/yr) for the period of 1989 – 2011.  All 
these studies are summarized in Table 1. 
 
 
Table 1: Salinas River Annual Average Sediment Discharge 
Time Period Average Sediment 

Discharge (cy/yr) 
Sediment Type Source 

1944 - 1995 1.4 million  Suspended sediment Inman and Jenkins (1999) 

1969 – 1995 2.29 million  Suspended sediment Inman and Jenkins (1999) 

1930-2000 0.08 million - 24 million  Suspended sediment 
Farnsworth and Milliman 

(2003) 

1967 – 2011 1.6 – 2.6 million  Suspended sediment Gray et al. 2015 
1929 – 1999 

No Dams 719,000  Sand > 0.062 mm Willis and Griggs (2003) 
1962 – 1999 
With Dams 489,000  Sand > 0.062 mm Willis and Griggs (2003) 

1929 - 2004 498,000  Sand > 0.062 mm Slagel and Griggs (2008) 

?- 1986 50,000  Sand > 0.25 mm McGrath (1987) 

? - 2007 65,000  Sand > 0.125 mm PWA 2008 

1910 – 1945 488,000 Sand > 0.25 mm Thornton (2016) 

1940 – 1989 273,000 Sand > 0.25 mm Thornton (2016) 

1989 - 2011 165,000 Sand > 0.25 mm Thornton (2016) 
 
Summary of Salinas River Inputs to the SMB Littoral Cell: This discussion and Table 1 
demonstrate that sediment loads are difficult to quantify, and, there is a broad range of estimates 
for the Salinas River.  The Salinas River can have very different stream flows from one year to 
the next.  As indicated by the range of sediment discharge amounts estimated by Farnsworth and 
Milliman (2003), average discharge is not often observed; discharges tend to be very low or very 
high, resulting in an “average” that is a summary of the long-term condition, but that does not 

                                                                                                                                                                           
13 For example, during a February 1969 flood, peak stream flow at the Soledad gauging station was 117,000 cfs and 
dropped to only 83,0000 cfs at the downstream gauge at Spreckels. 
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represent normal condition.  Thus, the time periods for developing averages can heavily 
influence the results and none of the results are necessarily more correct than the others.   
 
It is important to understand how the current sediment budget has been modified by historic 
actions such as the dams on the Salinas River.  However, it is the current sediment supplies that 
represent current contributions to shoreline change.  The estimates of sand from the Salinas River 
that are most relevant to the current sediment budget are the estimates for the time periods since 
the dams were installed.  Based on the available information, the post-dam beach-sized sand 
yield ranges from 50,000 – 273,000 cy/yr. This range of sand delivery from the Salinas River is 
an indication of the dynamics and complexity of the SMB Littoral Cell and inter-annual 
variability of sand supplies coming into the littoral cell. 
 
Northern and Southern Transport of Sand from the Salinas River: The Salinas River is located in 
the northern section of the SMB Littoral Cell; however it is not at the northern-most part of the 
cell.  Sediment transport varies throughout the cell, with some of the sediment from the Salinas 
River moving north and some moving south.  To examine how the beaches at Marina and south 
of the Salinas River are altered by sediment supplies from Salinas River, researchers have 
attempted to make estimates of the volumes of river sand that are transported south.   

Alongshore currents.  Once sand reaches the coast, waves move sand along the coast in the 
direction of the waves.  Waves coming from the north, relative to the beach face, tend to move 
sand to the south, and waves from the south move sand to the north (Figure 8).  In most 
locations, sand will move both north and south and sediment budgets characterize ‘net’ transport, 
or the difference between all the movement to the south and all the movement to the north.  The 
red arrows in Figure 5 show a representation of the net transport of sand within the SMB Littoral 
Cell, with net transport north of the Salinas River carrying sand to the north, ending at the 
Monterey Bay Submarine Canyon, and net transport south of the Salinas River carrying sand 
going south as far Sand City, ending in an offshore deposition area.  Figure 9 shows an opposing 
representation of the net transport of sand, with a single direction of transport from south to 
north, and no Salinas River sand being carried to the south.  However, the focus of this image 
was on the Monterey Submarine Canyon, rather than on net littoral transport.  As noted by Kim 
Fulton-Bennett, the MBARI staffer who prepared this image, “I drew the lines and arrows in this 
illustration based on my personal, qualitative understanding of the generalized pattern of sand 
movement along the beaches of Monterey Bay. These lines and arrows were NOT based on any 
scientific data. I'm sure that sand movement, particularly in the southern half of Monterey Bay, is 
much more complicated than what is shown in this illustration. Because I did not consult any 
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recent scientific studies before creating this illustration, this illustration should not be used to 
represent the state of current scientific knowledge about sand movement in Monterey Bay.”14 

Figure 5 shows a more complex sediment transport situation, with net northern transport shown 
in the North, South and West sub-cell and net southern transport in the Central sub-cell. Yet, a 
detailed, localized study of currents indicates that sediment can be carried either north or south 
depending upon the variability in the wave climate and currents. Drifter releases in the spring of 
2017 at Sand City (Reiners et al. 2009; McMahan et al. 2010) show complex current patterns for 
the nearshore zone, adjacent to about a 1.200-foot long section of coast (Figure 10).  Larger-scale 
observations of surface currents have been obtained throughout Monterey Bay for several 
decades, using high frequency radar, and, “(a) key finding is the seasonal variability in circulation 
patterns that are associated with wind direction and persistence.” George (2017).  Figure 11 
shows the day to day variability in surface currents that were observed this year, during a large 
flood event on the Salinas River (February 19 – 28, 2017).  These surface currents are 
representative of the upper water column, whereas sediment concentrations are typically highest 
at deeper depths, but their erratic paths suggest similarly complex sand transport patterns. 
 
The Salinas River contributes sand to the beaches along Marina and farther south both in 
instantaneous longshore transport (Figure 10) and net longshore transport (Figure 5). PWA 
(2008) assumed that about 15% of the Salinas River sand would be transported south of the river. 
Thornton (2016) used an estimate of 27% of the Salinas River sand traveling south by relating 
historical (before dam construction and sand mining) shoreline accretion near the river mouth 
(Hapke 2006) to river flow.  Using the broad range of possible sand supplies from the Salinas 
River (from Table 1), Table 2 shows the ranges of sand from the Salinas River that could 
contribute to the sand supplies south of the Salinas River. 
 
Table 2: Volumes of Sand from the Salinas River estimated to move south15 
Percentage of Sand moving 
South from the Salinas River 

Volumes of Sand moving South 
from the Salinas River (cy/yr) 

Reference 

0 0 Leatherman, 2017 
15 7,500 – 41,000 PWA 2008 
27 13,500 – 74,000 Thornton 2016 
 
Offshore Sand: Sand can be transported offshore by waves or by cross-shore currents and rip 
currents.  When sand is moved offshore it can be carried into the Monterey Submarine Canyon 
where it is lost to the littoral cell, or onto offshore deposits such as bars or shoals where there can 
be an exchange between the offshore and the active littoral cell.  However, little is known about 
the volumes of sand that move between these offshore and nearshore areas. 
                                                      
14 Fulton-Bennett (2017) E-mail communication  
15 Based on the Table 1 sand delivery, with diameter > 0.25 mm, range of 50,000 to 273,000 cy/yr. 
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Within this sub-cell, the offshore areas and the coastal dunes are both sand sources and sand 
sinks. As a sink, sand can travel offshore beyond the littoral cell boundary by avalanching down 
Monterey Bay canyon (Paull et al. 2003; Smith et al. 2007), or may be pushed offshore by large 
waves and currents that converge in the alongshore and send sand offshore. Combellick and 
Osborne (1977) and Hunter et al. (1988) found a lobe of beach sized sand offshore of the 
convergence zone at Sand City (Figure 5). Rip currents can carry sand from the beach to the 
offshore and McMahan et al. 2010 and many others have studied some of the rip currents 
observed throughout the Southern Monterey Bay.  Nevertheless, offshore sand source 
contributions to the littoral cell for the SMB Littoral Cell and for most littoral cells in California 
are poorly characterized and they have not been well quantified.            

5. Sources of Sand Mined from the CEMEX Pond:  

The vast majority of sand in the CEMEX Pond would have come from either dune erosion or 
discharges from the Salinas River. It is not possible to determine the transport pathways of all the 
sand on the beach or all the sand in the Pond.  However, information on the sediment budget, 
transport mechanisms and sand dynamics provide strong evidence that the vast majority of sand 
brought to the pond comes from the littoral zone, seaward of the Mean High Tide Line (MHTL), 
and the vast majority of sand in the Pond is carried by waves.  

Beach Sand Mining is Different from Inland Mines: Sand mining from the Pond is quite different 
from inland mining operations.  For inland sand mining, the majority of sand that is extracted 
from a quarry or pit would be in-place sand coming from the existing sand sources on site.  
Inland sand mining can continue only by excavating deeper into the site or by expanding the 
mining area to remove sand from new locations as the available sand from one section is 
depleted.  The sand mining operation at the beach Pond stays in one location and waves and wind 
carry sand to the CEMEX Pond as automatic replenishment.   

The CEMEX Pond is a Sand Sink: Sand mined from the Pond consists of two types of sand – in-
place sand excavated to develop or expand the Pond; and, new sand carried from the SMB 
Littoral Cell into the Pond.  Once sand was excavated or dredged to establish the initial Pond 
location, the in-place sand was gone.  Since the CEMEX Pond location has been relatively stable 
for a number of years, little, if any of the sand that is being mined now can be considered in-place 
sand.  The sand that is mined now from the Pond is sand that is being carried into the Pond by 
waves, and a much lesser extent, by wind (Figure 12).  Every year, winter waves carry sand into 
the CEMEX Pond and fill the Pond with sand.  It is this action of filling the Pond that makes the 
Pond a sand sink.  When sand is excavated from the Pond, it again creates a sand sink into which 
more sand will be trapped. 
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Ways that Sand is Carried into the CEMEX Pond: Waves wash over the beach and berm and 
carry sand into the Pond or wind blows sand into the Pond from the beach and dunes. Figure 13 
shows the general routes that sand from these locations will use to reach the Pond; however, 
most of this sand would have previously traveled on circuitous routes through the littoral cell.  
Also, the Pond functions as a sediment sink that removes sand from the littoral cell.  If not for the 
Pond, this sand would continue to move throughout the littoral cell.   

Sources of the Sand Carried into the CEMEX Pond: Sediment coming from the Salinas River can 
range in size from silts and clays to sand, gravel and cobbles.  The types of sediment carried by 
the river will depend upon the types of sediment in the riverbed and bank and the velocities of 
the river flows; higher velocities will expand the sizes of the sediment that can be carried by the 
river to larger diameter sediments.  Waves carry the bulk of the suspended, small diameter, silts 
and clays into deep water and move the sand-sized sediments off the bar and into along-shore 
currents.  All berm, beach and dune sand that originated in the Salinas River followed a pathway 
seaward of the MHTL.  Also, sand originating from offshore clearly would have traveled from a 
location seaward of the Mean High Tide Line before reaching the berms, beach or dunes.  Only 
sand eroded from the dunes inland of the pond could possibly have followed a pathway to the 
Pond that never took it seaward of the MHTL. 

Dunes are characteristic of most of the Central Monterey littoral cell back beach and dunes 
throughout the region supply sand to the beach.  Dune erosion occurs under three major 
conditions: when waves hit the base of the dunes and scour or erode material from the dune face; 
when wind pulls sand off the dune face; or, when there are slumps or slides.  These activities will 
transport sand from the dunes to the beach.  Once sand is carried from the dunes to the beach, it 
can be carried offshore and along shore by waves, or carried across the beach by wind. From a 
1968 study by Dorman, the wind carried approximately 6,000 cy/yr inland along the 1.8 miles 
section of coast that includes the Pond.  The Pond spans about 1,000 ft of shoreline, or about 
10% of the 1.8 mile section of coast for which the windblown sand was calculated.  Thus, for a 
general estimate, the Pond would receive approximately less than 1,000 cy/yr of wind-blown 
sand -- a small volume compared with the volumes carried by waves.   

CEMEX Pond Sand comes from Locations Seaward of the Mean High Tide Line: In summary, 
the vast majority of sand in the Pond is carried by waves (Figure 13, middle panel), traveling into 
the Pond from a location seaward of the Mean High Tide Line. Wind-borne sand might reach the 
Pond using a pathway that would avoid going seaward of the Mean High Tide Line; however the 
wind would probably carry less than 1,000 cy/yr of sand from the beach to the Pond.  In addition, 
a small volume of sand immediately inland of the Pond could reach the Pond through slumping 
and slides.  The bulk of sand in the Pond that originated from the dunes will have followed a 
pathway with segments seaward of the Mean High Tide Line. All the sand from Salinas River 
and the offshore would have followed a pathway that included segments seaward of the MHTL. 
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7. Figures 

 
 

 
Figure 1: Volume of sand mined based on extraction figures made public by CEMEX as tons/yr.  
Conversion of 1.23 tons per cubic yard from Slagel and Griggs 2008.   
 

 
Figure 2: Dune recession rate from Wharf II, Monterey (0) to the Salinas River (20) from 
Thornton 2016. The location of the five drag-line sand mines plus the dredge pond sand mine 
(most north) are indicated by the short vertical lines on the horizontal axis. The alongshore 
variation of dune recession rates are compared between time of intensive dragline mining in the 
south (1940–1989) and after dragline mining ceased with only the dredge-pond sand mine 
operating at alongshore distance ~16km (1989–2011). 
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Figure 3: Erosion rates during sand mining operations in Sand City and after cessation.  Blue and 
red lines 0.6 miles and 1.9 miles, respectively, north of Wharf 2, City of Monterey.  Figure from 
PWA (2008), adapted from Thornton et al., 2006. 

 

 
 
 

 
Figure 4: Schematic representation of a littoral cell. Figure from Patsch and Griggs, 2006 
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Figure 5: Littoral cell schematic of the southern Monterey Bay from PWA (2008). 
 
 
 

 
Figure 6: Schematic comparison of summer and winter beach profiles.  
Figure from Patsch and Griggs, 2006.  
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Figure 7: Shoreline change rates in Monterey Bay from Hapke et al. 2006.  Purple long-term 
curve is the retreat rate from 1853-1998, while green short-term curve represents change between 
1945 - 1998. 
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Figure 8: When waves approach the beach at an angle they create a longshore current.  The 
waves rush up and down the beach in the direction of the longshore current.    
Figure from Patsch and Griggs, 2006.  

 
 

Figure 9: Monterey Bay and Monterey Submarine Canyon.  Figure prepared by MBARI and 
provided as evidence of net northerly longshore transport (From Leatherman, 2017)  As noted by 
Mr. Fulton-Bennett from MBARI, “I drew the lines and arrows in this illustration based on my 
personal, qualitative understanding of the generalized pattern of sand movement along the 
beaches of Monterey Bay. These lines and arrows were NOT based on any scientific data. I'm 
sure that sand movement, particularly in the southern half of Monterey Bay, is much more 
complicated than what is shown in this illustration. Because I did not consult any recent scientific 
studies before creating this illustration, this illustration should not be used to represent the state 
of current scientific knowledge about sand movement in Monterey Bay.”  
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Figure 10: Drifter paths and their speed (color) at Sand City  
Figures from McMahan et al. 2010 
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Figure 11: Consecutive average daily surface currents in Southern Monterey Bay during the 
largest discharge event from the Salinas River in 10 years. The arrows point in the direction of 
the average surface current.  The location of the Salinas River mouth is at the red circle and the 
location of the CEMEX sand mine is at the black square.  Dates of the observations are at the top 
of each image, as Year – Month – Day.  
Figures from George et al. 2017.    
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Figure 12: Lapis dredge-pond sand mine in Marina, CA, southern Monterey Bay.  
Left - Pond and dredge during operation.16  
Middle - Waves washing over the berm into the pond.17  
Right - Mine filled with sand.18 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 13: General routes taken by sand to enter The Pond.  Weigh of arrows indicate the 
dominance of each transport mechanism.  
Image from the California Coastal Records Project. 

                                                      
16 April 2005. Copyright 2005 Kenneth and Gabrielle Adelman, California Coastal Records Project, 
www.Californiacoastline.org 
17 morning of February 8, 2012 by Gary Griggs, Coastal Care, Org. (www.coastalcare.org/2014/09/Monterey-bay-
california-beach-sand-mining-from-a-national-marine-sanctuary-by-gary-griggs/) 
18 15 January 2008 by Rob Wyland 

Waves carry sand onto beach and into Pond 

Scalloped edges suggest wave 
overwash areas 

Wind carries sand 
from beach and 
dunes into Pond   
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MEMORANDUM 
FROM:   Lauren Garske-Garcia, PhD, Ecologist  
TO:  Lisa Haage, Chief, State-wide Enforcement  

Alex Helperin, Senior Staff Counsel 
Justin Buhr, State-wide Enforcement Analyst 

             John Del Arroz, State-wide Enforcement Analyst 

SUBJECT:  CEMEX: Ecological Resources  

DATE:   June 22, 2017 
 

Materials Reviewed:  

• CalFlora records 

• California Invasive Plant Council (Cal-IPC) records 

• California Natural Diversity Database (CNDDB) records 

• CalAm Monterey Peninsula Water Supply Project maps, prepared by AECOM (2016) 

• CalAm Monterey Peninsula Water Supply Project Draft Environmental Impact Report/Environmental 
Impact Statement (CalAm MPWSP, January 2017) 

• Site photos from CCC Staff visits to the CEMEX property 

• Technical literature (see Cited Literature section) 

 

The Enforcement Division requested that I prepare a memorandum on the ecological resources occurring, or likely 
to occur at the CEMEX property, and to determine the presence of environmentally sensitive habitat areas (ESHA). 
The primary focus of my assessment has been on the active mine area (roughly 100 acres) near the central part of 
the property. This includes the dredge and settling ponds, stockpiles, facilities, and surrounding habitat areas. 
Since I have not had the opportunity to visit the site, the following is based on publicly-available records for the 
region including those from the site, a general understanding of sensitive resources within the southern Monterey 
Bay region, and photos from previous CCC Staff site visits. With limited knowledge of the operational details on-
site, my comments concerning potential threats and impacts should be seriously considered but taken as neither 
definitive nor exhaustive.  

The entire CEMEX property (~400 ac) is situated between the Martin Dunes owned by the Big Sur Land Trust to 
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the immediate north (~128 ac with restricted access) and the Marina Dunes Preserve owned by the Monterey 
Regional Parks District immediately to the south (~47 ac of former sand mines undergoing restoration since 1990). 
Just north of the Martin Dunes lies the Salinas River National Wildlife Refuge (~367 ac, established in 1973). To the 
south, the Marina Dunes Preserve is closely followed by Marina State Beach and the Fort Ord Dunes State Park 
established in 1995 (~990 ac of former military land now undergoing restoration). Extending down to the northern 
part of the City of Monterey, this roughly 11-mile stretch of coastline is often recognized as the Monterey dune 
complex, which extends from 4-6 miles inland and constitutes a total area of approximately 40 square miles 
(Cooper 1967). Though development has largely limited the extent and condition of the complex south of Fort Ord 
and east of Highway 1 into the future, the remaining ~8.5 miles represents a largely continuous stretch of viable 
habitat for native flora and fauna. Though significant stretches of this area have been degraded by human 
activities in the past, ongoing efforts throughout the southern Monterey Bay region are restoring the dune 
communities and helping to reestablish native habitat corridors. Much of this land is publicly-owned or included in 
conservation easements, thus making the potential for recovery and maintenance as a natural system into the 
future very promising. Positioned within the Monterey dune complex, the privately-owned CEMEX property is no 
exception in importance. Indeed, rare coastal dunes, animals such as western snowy plovers and black legless 
lizards, and plants such as Menzies’ wallflower and the Monterey spineflower have all been documented here. 

SENSITIVE HABITATS & COMMUNITIES 
The CEMEX property consists of beach and dune habitats that are physically and biologically linked, and that are 
components of the Monterey dune complex. Beaches are generally recognized as the relatively narrow strip of 
sand where the sea meets land. Dune-backed beaches account for roughly a quarter of California’s shoreline but 
together, beach-dune complexes constitute only 2-3% of the State’s landmass (Pickart & Barbour 2007), making 
them one of the rarest landscapes. Where they do occur, coastal dunes are characterized by a number of 
topographical features and rapidly-transitioning vegetation zones as they reach inland. Across each of these areas, 
a variety of habitats and uniquely-adapted biological communities occur, each associated with microclimate 
conditions that are driven by an array of dynamic physical processes including winds, waves, tides, sand supply 
and moisture retention. Biological adaptations by plants include specialized root systems to tap into deep-residing 
water stores, micronutrient absorption from aerosol inputs such as fog and sea spray, succulent leaves to dilute 
naturally-high salt accumulation, hairs to trap sand, low growth habits to accommodate wind, and unique 
dispersal mechanisms such as floating seeds (Pickart & Sawyer 1998). Similarly, beach and dune-associated 
animals have adapted to tolerate extreme conditions through mechanisms such as camouflage and counter-
shading, timing reproductive seasons to parallel host plants, and living beneath the sand surface. 

BEACHES & COASTAL STRAND 
Beaches are one of the definitive habitats of the California coast. At the interface of sea and land, they are 
the setting for a multitude of physical forces shaping our landform and effectively act as sediment 
reservoirs, episodically storing and releasing sediment to the nearshore littoral system. Coastal strand 
begins at the upper edge of the dry beach and is characterized by low hummocks, embryonic dunes, and a 
presence of simple vegetation that can tolerate extremely windy and salty conditions as well as periodic 
burial; it is a transitional zone to inland habitats. Together, beaches and coastal strand provide valuable 
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ecological resources to marine, terrestrial, and avian species. For example, wrack (organic material from 
marine plants and algae) provides nutrient subsidies to infaunal organisms dwelling within the sand or 
living adjacent to the sea where such nutrients may not be otherwise available. Many species of birds also 
use these areas to forage on associated marine invertebrates such as crabs, infauna, and surf-dwelling 
fish, or to nest in open spaces. In addition, beaches and coastal strand provide critical ecosystem services 
to humankind including not only scenic and recreational opportunities but also protective benefits where 
buffering the shoreline during erosional and flooding events. Whether natural or anthropogenically-
driven, processes that reduce sand supply such as sediment diversions and erosion as well as sea level rise 
threaten to degrade or even eliminate beaches, coastal strand, and the array of important contributions 
they provide.  

CENTRAL FOREDUNES  
Moving inland from the coastal strand, the foredune complex can be composed of several 
subcomponents: foredunes, dune crests, dune ridges, and dune swales. Foredunes are typically described 
as the larger semi-stabilized features that run parallel to the shoreline and with attenuation of the most 
extreme physical forces, and generally host a progressively more diverse plant community than does the 
strand. Dune mat vegetation begins here and is characteristically composed of annuals and herbaceous to 
somewhat woody-based perennials. Along the seaward face of foredunes, vegetation may exceed 50% 
cover with dune mat species (Barbour et al 1975), which gradually transitions to dense dune scrub as it 
progresses across dune crests (definitively the highest region in the complex), and to ridges (high points 
supporting the greatest percent cover of vegetation in the complex). Dune swales, where they occur, are 
characterized as low points between ridges that possess distinctively more hydrophytic vegetation 
assemblages; swales do not typically occur in the Monterey dune complex though they do elsewhere in 
central foredune systems. Collectively, the foredune complex provides a range of topographic features 
that support a variety of microclimates suitable for vegetation communities and fauna that have 
specifically-adapted to such conditions. 

Central foredunes of California generally occur from mid-Santa Cruz County to Point Conception, Santa 
Barbara County, and are characterized by a dominance of endemic and circumarctic forb species. In the 
2010 update to the status of the State’s natural communities, the California Department of Fish and 
Wildlife classified central foredune habitats and communities as G1 S1.2 (CDFW 2010). Of the three 
regional foredune communities in California, central foredunes are the rarest. In the southern Monterey 
Bay region, common dune mat species associated with foredunes include hummock-forming yellow sand 
verbena (Abronia latifolia) as well as beach bur (Ambrosia chamissonis) and beach sagewort (Artemisia 
pycnocephala).  

CENTRAL DUNE SCRUB 
Backdunes in central California are typically characterized by diverse coastal scrub communities along 
more or less stabilized slopes, ridges, and flats. These areas intergrade with foredune dune mat 
vegetation and inland chaparral, and are often recognized as dense scatterings of shrubs, subshrubs, and 
forbs, generally reaching less than 1m in height (Holland 1986). Central dune scrub is identified as G2 S2.2 
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(CDFW 2010). In the Monterey Bay region, common species in central dune scrub vegetation communities 
include California goldenbush (Ericameria ericoides), dune bush lupine (Lupinus chamissonis), beach 
sagewort (Artemisia pycnocephala), bluff lettuce (Dudleya farinosa), lizard tail (Eriophyllum 
staechadifolium), common sandaster (Lessingia filaginifolia), branching phacelia (Phacelia ramosissima), 
and common phacelia (P. distans) (Bluestone 1981). Several sensitive species also occur here, many of 
which are largely limited to the southern Monterey Bay dune complexes. For example, federally-
endangered Monterey spineflower (Chorizanthe pungens var. pungens) and Monterey gilia (Gilia 
tenuiflora ssp. arenaria) are both concentrated in, if not completely limited to, the Monterey area and 
both tend to largely occur within scrub habitat.  

SENSITIVE SPECIES 
Several sensitive plant and animal species occur or are likely to occur on the CEMEX property, including a number 
that are locally endemic or have significant portions of their populations concentrated in the area. 

FLORA 
Within the Monterey dune complex many sensitive plant species exist. Six have been documented at the 
CEMEX property while at least another four are likely to occur there to some extent. 

SPECIES KNOWN TO OCCUR ON THE CEMEX PROPERTY 

SANDMAT MANZANITA (ARCTOSTAPHYLOS PUMILA) 
An endemic shrub in California, sandmat manzanita has a California Rare Plant Rank of 1B.2. The 
Bureau of Land Management also classifies it as a sensitive species. It occurs in sandy to coarse-
grained soils found in coastal and dune habitats in Monterey County, with populations largely 
concentrated in the southern Monterey Bay. Sandmat manzanita is typically associated with 
coastal strand, chaparral, and northern coastal scrub communities, and occasionally occurs within 
closed-cone pine forests as well. Historically, it has been documented in the sand flats and dunes 
just south of the CEMEX property, at Marina State Beach, the Fort Ord Dunes, and in Seaside as 
well as areas inland of the coastal zone (CalFlora; CNDDB). It has also been recently observed 
during botanical surveys along Lapis Road at the CEMEX property, within dune scrub habitat 
(CalAm MPWSP 2017).  

MONTEREY SPINEFLOWER (CHORIZANTHE PUNGENS VAR. PUNGENS) 
Monterey spineflower is a tiny annual herb that is endemic to California, and is protected under 
the Endangered Species Act as a federally-threatened species. It is also has a California Rare Plant 
Rank of 1B.2. As its name suggests, the species is concentrated within the Monterey Bay area. 
Monterey spineflower is found primarily in dune and coastal habitats, and is associated with 
coastal scrub, chaparral, and occasionally with foothill woodland vegetation communities. It is 
often found within disturbed areas or those without dense vegetative cover, conditions that favor 
its recruitment. Records of occurrence in the local area are numerous, reaching from just south of 
the Salinas River mouth down to the Monterey Peninsula (CalFlora; CNDDB). At the CEMEX 
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property, the species has been documented during botanical surveys and mapped along the 
periphery of the stockpile yard (AECOM 2016; CalAm MPWSP 2017). The USFWS has designated 
critical habitat for Monterey spineflower across the dunes both north and south of, but excluding, 
the CEMEX property (USFWS 2008).  

During site visits to other dune areas in southern Monterey Bay region in May 2017, I observed 
areas where Monterey spineflower had been previously mapped as individual plants or small 
populations but has since grown to occupy considerably larger areas. This is likely the result of 
having emerged from seed banks following an unusually wet winter season, and I would expect 
that the species’ distribution is presently at a peak following several years of drought. I would also 
expect that while this means seed banks will be replenished this year and enable persistence 
should drier conditions return in immediately subsequent years, it does not eliminate threats to 
the species but rather provides a basis to anticipate that its presence on the CEMEX property 
could be even more significant than documented thus far. 

COAST BUCKWHEAT (ERIOGONUM LATIFOLIUM) 
Although coast buckwheat is a perennial herb native to California, it is not in and of itself 
recognized as a sensitive species; however, it is one of only two host plants for the federally-
endangered Smith’s Blue Butterfly (see following Fauna section). Coast buckwheat is commonly 
documented throughout northern California and down to the Monterey Bay region, where it is 
associated with coastal strand and coastal scrub vegetation communities (CalFlora; CNDDB). Note 
that the second host species for Smith’s Blue Butterfly is the closely-related seacliff buckwheat (E. 
parvifolium – see below), which also occurs in the area. While only coast buckwheat has been 
directly observed on the CEMEX property so far (AECOM 2016; CalAm MPWSP 2017), it appears 
that it is likely prolific here, including over large areas seaward of the stockpile yard and within 
the foredune complex. 

SAND-LOVING WALLFLOWER (ERYSIMUM AMMOPHILUM) 
Two sensitive wallflower species are known to occur on the CEMEX property. The sand-loving 
wallflower has been mapped on-site recently (AECOM 2016; CalAm MPWSP 2017) near areas 
heavily disturbed by mining operations. Sand-loving wallflower is a perennial herb endemic to 
California and has a California Rare Plant Rank of 1B.2; the Bureau of Land Management also 
classifies it as a sensitive species. It occurs in three disparate regions – the southern Monterey 
Bay, the outer northern Channel Islands of Santa Rosa and San Miguel, and coastal San Diego 
County – but it is consistently associated with dunes and coastal strand communities. In the 
southern Monterey Bay region and around the Marina Dunes, it has been reported as occurring 
from inland of dune crests and occasionally in backdune areas, in association with other native 
species such as sea thrift (Armeria maritima), beach sagewort (Artemisia pycnocephala), seaside 
paintbrush (Castilleja latifolia – see above), Monterey spineflower (Chorizanthe pungens var. 
pungens – see above), coast dudleya (Dudleya caespitosa), and coast buckwheat (Eriogonum 
latifolium – see above) (CalFlora; CNDDB).  
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MENZIES’ WALLFLOWER (ERYSIMUM MENZIESII) 
The other sensitive wallflower known to occur at the CEMEX property, the distinctive Menzies’ 
wallflower, is also sometimes referred to as Yadon’s wallflower (E. menziesii spp. yadonii). 
Similarly, it is a perennial herb native to California but is considered to be even more seriously 
threatened than the sand-loving wallflower (E. ammophilum – see above) – it is federally-listed as 
endangered and has a California Rare Plant Rank of 1B.1. Most records of the species are from 
four particular areas – Humboldt Bay, just north of Fort Bragg in Mendocino County, the Marina 
Dunes, and the Monterey Peninsula. In the Marina Dunes area, Menzies’ wallflower has been 
recorded from locations between the Salinas River mouth and Marina State Beach, typically 
occurring along the foredunes where it has been associated with other native species such as the 
beach evening primrose (Camissonia cherianthifolia) and beach burr (Ambrosia chamissonis) 
(CalFlora; CNDDB). Note that this orientation is shoreward relative to the backdune areas where 
its conspecific, the sand-loving wallflower typically occurs. Menzies’ wallflower has been observed 
during botanical surveys at the CEMEX property (CalAm MPWSP 2017).  

MONTEREY GILIA (GILIA TENUIFLORA SSP. ARENARIA) 
The federally-endangered Monterey gilia is perhaps the most frequently recorded sensitive plant 
species in the area, including and immediately surrounding the CEMEX property. It is an annual 
herb endemic to California and has a California Rare Plant Rank of 1B.2. The geographic 
distribution of Monterey gilia is limited to the southern Monterey Bay where it is associated with 
coastal strand, coastal scrub, and chaparral vegetation communities in coastal dune habitats; 
however, its occurrence within this narrow region appears to be prolific (CalFlora; CNDDB). It is 
also known to occur on the CEMEX property (CalAm MPWSP 2017). 

SPECIES LIKELY TO OCCUR ON THE CEMEX PROPERTY 

SEASIDE BIRD’S BEAK (CORDYLANTHUS RIGIDUS SSP. LITTORALIS) 
Seaside bird’s beak is listed by the State as endangered and as a sensitive species by the Bureau of 
Land Management. It is an annual hemiparasitic herb endemic to California and has a California 
Rare Plant Rank of 1B.1. There are only two areas where the species has been documented, the 
southern Monterey Bay and Lompoc regions. In the Monterey region, populations have been 
historically concentrated in the Monterey dune complex near Seaside and Sand City though 
occurrences have also been documented at Marina State Beach and to some extent, further 
inland (CalFlora; CNDDB). Between the two regions of its occurrence, Seaside bird’s beak has been 
found to associate with coastal strand, coastal scrub, chaparral, southern oak and foothill 
woodlands, and closed-cone pine forest communities. The proximity of records to the CEMEX 
property suggests good potential for this rare plant to occur there.  

SEACLIFF BUCKWHEAT (ERIOGONUM PARVIFOLIUM) 
Closely-related to coast buckwheat, seacliff buckwheat is also a perennial herb native to 
California. Similar to its conspecific, it is not in and of itself recognized as a sensitive species but is 
especially valuable because it is the second (of only two) host plant species for the federally-
endangered Smith’s Blue Butterfly (see Fauna section below). The two species occupy similar 
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vegetation communities but seacliff buckwheat occurs from the southern Monterey Bay south to 
the Mexican border, in dunes as well as further inland in scrub, chaparral, and grassland 
communities (CalFlora; CNDDB). Thus, the two buckwheat species overlap in the southern 
Monterey Bay. Though seacliff buckwheat is reportedly less common around the Marina Dunes, it 
is known from areas downcoast of the CEMEX property, at Marina State Beach and Fort Ord 
Dunes State Park (CDPR 2013) and therefore, has good potential to occur.  

KELLOG’S HORKELIA (HORKELIA CUNEATA VAR. SERICEA) 
Kellog’s horkelia is a perennial herb endemic to California with a California Rare Plant Rank of 
1B.1. The US Forest Service also considers it to be a sensitive species. It occurs throughout the 
central coast, between the Bay Area and Point Conception in Santa Barbara County and associates 
with northern coastal scrub, coastal sage scrub, and closed-cone pine forest vegetation 
communities. Though in the Monterey area it most often appears to occur at localities at few 
miles inland of the coast, it has also been reported from dune areas near Marina and Seaside 
(CalAm MPWSP 2017) as well as around Del Monte and Asilomar (CalFlora; CNDDB). Thus, there is 
potential for it to occur at the CEMEX property.  

POINT REYES HORKELIA (HORKELIA MARINENSIS) 
The Point Reyes horkelia is another perennial herb endemic to California, occurring between the 
Monterey Bay and Fort Bragg region of Mendocino County. It has a California Rare Plant Rank of 
1B.2. It typically associates with coastal strand, northern coastal scrub, and coastal prairie 
vegetation communities in coastal dune habitats. There is a single historical occurrence reported 
from sandy areas west of Highway 1 in Marina, which suggests some potential to occur at the 
CEMEX property as well (CalFlora; CNDDB).  

FAUNA 
Three sensitive wildlife species have been reported to occur at the CEMEX property and a fourth appears 
to be present, at least some extent, based upon review of CCC Staff photos from site visits.  

BLACK LEGLESS LIZARD (ANNIELLA PULCHRA NIGRA) 
A subspecies of the California legless lizard (A. pulchra), the black legless lizard is a California 
Department of Fish and Wildlife Species of Special Concern (SSC), State-ranked as S2, and 
considered  sensitive by the US Forest Service. Its very few populations are restricted to the 
southern Monterey Bay and Monterey Peninsula where much of its habitat has been lost due to 
human development, including agriculture, housing, sand mining, and the introduction of invasive 
exotic plant species that have altered its native ecosystem (Papenfuss & Parham 2013). The 
lizards typically occur on beach dunes and chaparral, in sparsely vegetated areas with occurrences 
of native bush lupines (such as Lupinus arboreus and L. chamissonis) and mock heather 
(Ericameria ericoides). They are tolerant of low temperatures and live mostly underground, 
burrowing in loose sandy soil and foraging on insects, beetles, and spiders within the leaf litter of 
surrounding vegetation. 
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Black legless lizards have been observed in the vicinity of and on the CEMEX property, including 
from areas directly north of the dredge pit, along the southern portion of the property, and near 
the stockpile areas (CNDDB). In addition, photos near the stockpile area taken by CCC Staff during 
an August 2015 site visit appear to include legless lizard trails as well as appropriate vegetative 
cover in the proximate area (see Figure 1). Additionally, there are records of another subspecies 
in the area, the silvery legless lizard (A. pulchra pulchra), which is also a California Department of 
Fish and Wildlife SSC, State-ranked as S3, and considered sensitive by the US Forest Service 
(CNDDB)1.  

WESTERN SNOWY PLOVER (CHARADRIUS ALEXANDRINES NIVOSUS) 
Featured in a multitude of conservation status ratings, western snowy plovers are perhaps one of 
the most iconic and vulnerable beach and dune animal species on the West Coast. In addition to 
being federally-listed as threatened since 1993 and listed by the State as a SSC (State-ranked as 
S2), they are also considered by the US Fish and Wildlife Service to be a Bird of Conservation 
Concern, and are on the Red Watch List for the North American Bird Conservation Initiative. The 
Pacific Coast breeding population of western snowy plovers, recognized as a Distinct Population 
Segment separate from inland populations, extends from Damon Point, Washington to Bahia 

1 In addition to the CNDDB record, silvery legless lizards have been reported to occur north of the CEMEX property at the 
Salinas River National Wildlife Refuge - https://www.fws.gov/refuge/Salinas_River/black_legless_lizard.html.  

FIGURE 1 ADJACENT TO A SAND STOCKPILE (RIGHT), SPARSE DUNE MAT VEGETATION AND WHAT APPEARS TO BE A SERIES OF MEANDERING BLACK LEGLESS 
LIZARD TRAILS IN CENTER-VIEW. PHOTO CREDIT: CCC STAFF (27 AUGUST 2015). INSET: A BLACK LEGLESS LIZARD (ANNIELLA PULCHRA NIGRA) FROM 
MONTEREY COUNTY. PHOTO CREDIT: GARY NAFIS. 
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Magdalena, Baja California (Mexico) but has suffered from habitat fragmentation and is now 
much reduced from historic populations (USFWS 2007). There are many records of their residence 
and nesting in the areas surrounding and inclusive of the CEMEX property (for example, see 
Figure 2) and in 2012, the US Fish and Wildlife Service designated critical habitat from Moss 
Landing to Monterey (Unit CA22; USFWS 2012). At the CEMEX property, this includes the area 
adjacent to the active dredge pond.  

Western snowy plovers depend upon access to undisturbed sand spits, dune-backed beaches, 
coastal strand, open areas near estuaries, and beaches near river mouths for nesting and roosting 
(Stenzel et al 1981). They often nestle in small depressions in the sand or in the lee of beach 
wrack, relying on their pale color to camouflage them with the sand. Plovers feed on beach 
infauna and sometimes dune-associated insects. Human activities are a source of significant 
disturbance (Stenzel et al 1981; USFWS 2012), and such have been the mechanisms of bird deaths 
as well as interrupted and discontinued nesting across the western United States (Page & Stenzel 
1981). Habitat loss and degradation due to coastal development (including sand mining) and 
invasive species are considered to be the overall leading threats to the western snowy plover 
(USFWS 2007).  

SMITH’S BLUE BUTTERFLY (EUPHILOTES ENOPTES SMITHI) 
Smith’s blue butterfly is listed as federally-endangered and is ranked by the State of California as 
S1. Its known range extends from the Salinas River mouth to northern San Luis Obispo County, 
and while the US Fish and not designated critical habitat for the species, it does recognize two 
distinct regions within the its range (USFWS 2006). The northern region foredune and dune scrub 
habitats, between the Salinas River and the City of Monterey, are considered to be the butterfly’s 
most threatened habitat overall. A notable gap in habitat between the City of Monterey and the 

FIGURE 2 WESTERN SNOWY PLOVERS NESTLED INTO SMALL DEPRESSIONS ALONG THE BEACH AT THE CEMEX PROPERTY. PHOTO CREDIT: CCC STAFF (18 
MARCH 2016). 
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Carmel River area acts as a dispersal barrier that effectively isolates this area from the more 
stable southern region, which extends from the Carmel River area south to northern San Luis 
Obispo County. 

Importantly, the butterfly is obligate to its host plants throughout its life cycle, these being two 
species of buckwheat that occur in the coastal zone (Eriogonum latifolium and E. parvifolium; see 
Flora section above). Adults feed exclusively on buckwheat nectar and deposit their eggs on the 
flowers (see Figure 3). Larvae consume buckwheat flowers and seeds, and pupate on or directly 
beneath the plants where they overwinter until the following flight season (Arnold 1991; USFWS 
2003). The butterflies have evolved to emerge from their pupal cases in synchrony with the peak 
buckwheat flowering period to take advantage of the available resource (Arnold 1991). The 
average home range of individual butterflies is relatively small, roughly between 2 and 8 acres 
(Arnold 1986), and thus their ability to disperse is quite limited. 

While not all areas with host plant species are occupied by the butterflies, population trends are 
believed to parallel that of the available habitat – thus, where the buckwheat species are in 
decline, it is generally interpreted that so are Smith’s blue populations. It has been estimated that 
more than 50% of the dune habitat in the butterfly’s northern region has been either lost to or 
significantly altered by human activities such as development, sand mining, recreational use 
including for off-road vehicles, fire suppression, and introduction/invasion by non-native, habitat-
altering plant species such as iceplant and European beach grass (for the latter, see Invasive 
Species section below). Ongoing habitat fragmentation diminishes the quality of remaining 
suitable habitat both directly and indirectly.  

 

FIGURE 3 ADULT MALE SMITH’S BLUE BUTTERFLIES (EUPHILOTES ENOPTES SMITHI) FEEDING ON HOST PLANTS (ERIOGONUM SP.). PHOTO CREDIT: LEFT, 
DIANE KODAMA; RIGHT, DON ROBERSON. 

Exhibit 6 
CCC-17-CD-02 

Page 10 of 19



 

Smith’s blue butterfly has been officially recorded from throughout its northern region, including 
on the CEMEX property, as have the buckwheat species it depends upon. Occurrences of animal 
and habitat tend to be patchy, and are prone to further exacerbation by regional habitat 
fragmentation. However, conservation and restoration efforts may alleviate pressure on the 
species’ by promoting habitat continuity for buckwheat and thereby, dispersal for Smith’s blue 
populations. Over portions of the CEMEX property, expanses of coast buckwheat habitat have 
been mapped recently (AECOM 2016; CalAm MPWSP 2017), indicating potential for butterfly 
occurrences as well as opportunity to facilitate recovery in the northern regional habitat corridor. 

BANK SWALLOW (RIPARIA RIPARIA) 
Bank swallows are listed as Threatened by the State of California, ranked as S2 by the California 
Department of Fish & Wildlife, and considered sensitive by the Bureau of Land Management.  

FIGURE 4 BANK SWALLOW BURROWS NEAR THE BASE OF THE 
BLUFF FACE OBSERVED DURING A SITE VISIT TO THE CEMEX 
PROPERTY. PHOTO CREDIT: CCC STAFF (18 MARCH 2016). INSET: 
A BANK SWALLOW (RIPARIA RIPARIA) PERCHED OUTSIDE ITS 
BURROW AT FALL RIVER MILLS, CALIFORNIA. PHOTO CREDIT: 
LARRY JORDAN. 
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Populations of this small bird occur worldwide and historically, throughout California along inland 
river banks and coastal bluffs; however, populations and their ranges have been decimated in 
California over the past century. The species is believed to have been extirpated from southern 
coastal California and only a few known breeding populations remain elsewhere along the coast 
(Laymon et al 1987). An extant non-breeding population is reported from near the Salinas River 
mouth, a few miles north of the CEMEX site (CNDDB). Bank swallows have also been reported 
from south of the CEMEX property at Fort Ord Dunes State Park in recent years (CDPR 2013). 
Notably, March 2016 photos from a CCC Staff visit documented burrows consistent with bank 
swallow occupation on the property, suggesting that they have at least previously occupied 
shoreline bluffs at the site (see Figure 4).  

As a migratory species, North American bank swallows are generally present in California from 
late March until mid-September as they move from sub-Arctic regions to the lowlands of South 
America. Habitat use is dictated by the availability of bluffs and vertical banks made up of friable 
soils, which allow the birds to create their distinctive burrows. Bank swallows feed predominantly 
on insects caught while in-flight and thus, they tend to favor areas that support large volumes of 
insect biomass across wide, open habitat areas such as coastal grassland and coastal scrub 
adjacent to suitable burrowing areas. The primary threat to bank swallows in California has been 
identified as the loss of suitable bank features required for the birds to burrow within (Garrison 
1998).  

INVASIVE SPECIES 
Within dune ecosystems, invasive plant species are a major threat to native flora and fauna because they 
establish dense ground coverage that limits substrate movement and availability to native organisms. Native 
dunes typically exhibit open vegetation interspersed with sandy areas nearly devoid of plant cover, where wind 
creates a dynamic physical landscape. As non-native plant species invade dune ecosystems, the substrate 
available for less native species to recruit becomes increasingly limited. Invasive species can also alter dune 
morphology to various extents, which in turn alter wind and exposure dynamics for native organisms as well as 
key shoreline processes. Available images from CCC Staff site visits document a variety of non-native species, 
several of which are particularly invasive and threatening to dune ecosystems - the most consequential of these 
are discussed. 

EUROPEAN BEACH GRASS (AMMOPHILA ARENARIA) 
Introduced in the late 1800’s to stabilize dunes, European beach grass is an aggressive competitor 
imposing severe impacts on native ecosystems. It is rated by the California Invasive Plant Council as highly 
invasive and is problematic throughout central and northern California, where it is has affected more than 
50% of California’s remaining coastal dunes. Relative to native beach grasses, it grows much more densely 
and has deep roots that rapidly consume what little water may be available. It also hosts nitrogen-fixing 
bacteria in its rhizosphere, which allow it to grow rapidly in nitrogen-poor sands and form large 
monocultures. By contrast, native beach grasses tend to grow as small clumps interspersed with other 
plant species, promoting a mosaic of biodiversity. Because European beach grass grows so densely, it acts 

Exhibit 6 
CCC-17-CD-02 

Page 12 of 19



as a highly-efficient trap for wind-blown sand, leading to the development of unnaturally steep dune 
formations along the shoreline. At such steepened foredunes, sand is blocked from reaching and 
renourishing interior dunes, thereby degrading their forms as well as altering microclimates (Danin et al 
1998). Resilience to major storm events can also be compromised where European beach grass takes hold 
– when the steep and unstable foredunes it creates collapse, the remaining now-degraded dunes and 
inland areas behind them are left vulnerable. 

 The overarching consequence of European beach grass invasion in dunes has been that native flora and 
the fauna that depend upon it are compromised or forced out. For example, alteration of the landscape 
physically displaces the habitat required by nesting and breeding western snowy plovers (Pickart & 
Sawyer 1998) and reduces dune arthropod diversity (Aptekar 2000). CCC Staff photos from site visits to 
the CEMEX property indicate the presence of at least two stands of European beach grass (see Figure 5). 
The image pictured in the upper portion of Figure 5 notably illustrates of the plant’s deep roots, which 
can be seen within the sheared bluff face – the difference between this and the area without it on the left 
side of the image is readily apparent. 

 

FIGURE 5 TOP IMAGE, INVASIVE PLANTS AT THE CEMEX SITE. ON THE LEFT SIDE, ICEPLANT (CARPOBROTUS SPP.) MIXED WITH OTHER SPECIES IN THE DUNES, 
NOTICEABLY INCREASING THE VEGETATIVE COVER RELATIVE TO MORE NATURAL CONDITIONS AS PICTURED IN THE LOWER IMAGE; ON THE RIGHT, 
EUROPEAN BEACH GRASS (AMMOPHILA ARENARIA) ESTABLISHED WITH EVIDENCE OF ROOTS EXTENDING DOWNWARD INTO THE BLUFF FACE SEEN AS 
VERTICAL TRAILS DIRECTLY BENEATH. BOTTOM IMAGE, INVASIVE EUROPEAN BEACH GRASS ESTABLISHING ON THE RIGHT SIDE, INSHORE OF THE DREDGE 
SAND ANCHOR. PHOTO CREDIT: TOP, CCC STAFF (18 MARCH 2016); BOTTOM, CCC STAFF (27 AUGUST 2015). 
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ICEPLANT & SEA FIG (CARPOBROTUS EDULIS AND C. CHILENSIS) 
Both iceplant (Carpobrotus edulis) and sea fig (C. chilensis) are notoriously problematic perennial 
succulent shrubs throughout California and particularly in dune ecosystems where they were introduced 

to stabilize erosion. Iceplant is rated by the California Invasive Plant Council as highly invasive and affected 
20-50% of coastal dune ecosystems, sea fig is rated as moderately invasive and has affected more than 
50%; both have severe impacts on native ecosystems. These aggressive species form extensive mats that 
can occupy nearly 100% cover in dune mat and scrub habitats, choking out less competitive native species 
and limiting the necessary open space for native recruitment. They also interfere by consuming limited 
water resources, altering soil biochemistry from that the native species are adapted to, and thus facilitate 
the encroachment of additional non-native species into dune ecosystems.  

 At the CEMEX property, the assortment of CCC Staff photos through time indicate that extensive mats of 
iceplant and/or sea fig occur here (for example, see Figure 6). These appear to be largely localized around 
the settling ponds, access road, and mining facilities, presumably planted to help maintain development 
features. Mats are also evident along foredune and bluff areas. In these latter cases, this has the potential 
to affect natural dune morphologies and dynamics. Based upon review of Google Earth imagery through 
time and relative to other nearby areas such as Fort Ord, iceplant mats appear to be still relatively limited 
here though the threat remains significant. Proactive efforts to eliminate iceplant and sea fig will be 
incredibly important for protecting sensitive species and habitats. 

FIGURE 6 FOREGROUND HIGHLIGHTS DENSE AND EXTENSIVE ESTABLISHMENT OF INVASIVE ICEPLANT RELATIVE TO MORE NATIVE CONDITIONS VISIBLE IN 
THE BACKGROUND. PHOTO CREDIT: CCC STAFF (15 SEPTEMBER 2009). 
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POTENTIAL IMPACTS TO THE DUNE COMPLEX AND SENSITIVE SPECIES 
At the CEMEX property, mining operations appear to extend across the full suite of sensitive habitats including the 
beach, central foredunes, and central dune scrub. Potential impacts to the Monterey dune complex are both 
direct and indirect. The extraction of sediment at the dredge pond limits the capacity of local and down-coast 
systems to naturally maintain their areal coverage and persist through the seasonal pattern of accretion in the 
spring and summer, and erosion in the fall and winter. Deprived of renourishing substrate material, sensitive 
beaches and dunes likely erode progressively, experience dynamic shifts, and as a result, alteration of structural 
morphologies from their natural state. Infrastructure such as unpaved roads, buildings, ponds, parking lots, and 
stockpile yards also directly limit the space available for habitat, interrupts physical dynamics, and also alters dune 
morphologies. Activities such as dredge anchoring (e.g., disturbance to surface use and infaunal beach 
communities), driving (e.g., compaction of substrate), movement of and stockpiling material (e.g., introduction of 
non-native material, limits to successional processes), and sand sorting (e.g., alteration of beach grain sizes) can 
impose temporary, persistent, and permanent impacts. And disturbances via lighting (e.g., disruption of nocturnal 
species activities and increased vulnerability to predators), noise (e.g., flushing of birds), ground vibrations (e.g., 
stress on ground-dwelling animals), and the introduction of invasive species (e.g., to stabilize developed areas) 
may impose indirect effects on sensitive flora and fauna. Individually, each of these physical disturbances may 
impact the sensitive resources at the CEMEX property; cumulatively, such impacts may be further exacerbated.  

Given what is understood of the CEMEX operations, several examples of potential impacts to ecological resources 
can be highlighted. Among these, impacts to the coastal strand over time would result in foraging and nesting for 
bird species such as the federally-protected western snowy plover (Charadrius alexandrines nivosus; see Fauna 
section). Indeed, the USFWS (2007) specifically identifies sand mining in the Monterey Bay as a major threat to 
the species’ recovery within the designated critical habitat because it reduces nesting and foraging habitat for 
plovers, generates excessive noise, and can lead to physical trampling by heavy equipment. Alteration of 
foredunes and bluff morphology by invasive non-native plants like European beach grass, iceplant, and sea fig (see 
Invasive Species section) reduce transport of replenishing sand to the inland dune complex and further limit 
available space for native vegetation, reducing overall ecological diversity (Stenzel et al 1981). Bluff stabilization is 
also widely recognized as the primary threat to bank swallow populations (Riparia riparia; see Fauna section) 
statewide (Garrison et al 1998) though presumably, sea level rise along bluff-backed beaches (exacerbated by 
sand supply loss and dune deterioration) will also pose a threat to available habitat. Within central foredune and 
dune scrub, ongoing habitat loss and degradation will likely affect native plant species such as the federally-
threatened Monterey spineflower (Chorizanthe pungens var. pungens; see Flora section), which has critical 
habitat designated directly north and south of the CEMEX property (USFWS 2008) suggesting that the value of the 
property for this protected species is likely significant as it would facilitate a continuous dispersal corridor. Where 
native fauna are dependent upon native vegetation – such as the case of Smith’s blue butterfly (Euphilotes 
enoptes smithi; see Fauna section) and its host buckwheat plants (Eriogonum spp.; see Flora section) – the 
implications of dune habitat loss and fragmentation are profound, particularly in this highly susceptible and 
isolated northern region of the butterfly’s habitat. As a final example, the black legless lizard (Anniella pulchra 
nigra; see Fauna section) and its habitat are vulnerable to operations such as the regular movement of stockpile 
material, including repeated burial with material and injury or mortality from heavy equipment use. 
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ESHA DISCUSSION 
The Coastal Act defines environmentally sensitive [habitat] areas, or ESHA, in §30107.5, where it reads:  

“Environmentally sensitive area” means any area in which plant or animal life or their habitats are either 
rare or especially valuable because of their special nature or role in an ecosystem and which could be 
easily disturbed or degraded by human activities and developments. 

Section 30240 of the coastal requires protection of ESHA as follows: 

 (a) Environmentally sensitive habitat areas shall be protected against any significant disruption of habitat 
values, and only uses dependent on those resources shall be allowed within those areas.  

(b) Development in areas adjacent to environmentally sensitive habitat areas and parks and recreation 
areas shall be sited and designed to prevent impacts which would significantly degrade those areas, and 
shall be compatible with the continuance of those habitat and recreation areas. 

The determination of rare habitats and species are made by the California Department of Fish and Wildlife, the US 
Department of Fish and Wildlife, and other expert groups (e.g., California Native Plant Society).  The Coastal 
Commission is tasked with protecting ESHA. The California Natural Diversity Database is a state depository of lists 
of rare plant and animal species, and rare natural communities (e.g., habitats, vegetation communities), 
generated by an array of regional, state, national and international sources, that are vetted, maintained and 
continually updated by the Biogeographic Branch of the California Department of Fish and Wildlife. The 
Commission has a subscription to the CNDDB and Commission staff routinely use this resource to determine the 
rarity status of habitats and species that have been identified on potential project sites.   

As described above, many acres of central foredunes and central dune scrub habitat occur on the CEMEX 
property. Central foredunes and central dune scrub are rare habitats assigned global and state rankings of G1 S1.2 
and G2 S2.2, respectively. Because they are rare and can be easily disturbed or degraded by human activities and 
developments, I conclude that central foredune and central dune scrub habitats at this location rise to the level of 
ESHA. It should be noted that given the rarity of dune habitats across the state and the ease with which they are 
degraded by human activities, the Commission has considered coastal dunes, even those that are significantly 
degraded, to meet the definition of ESHA2,3. 

Eight plant species that are known to occur or likely to occur on the CEMEX property have been described 
previously as possessing a California Rare Plant Rank of either 1B.1 or 1B.2, indicating that they are rare. Notably, 
three of these are federally-protected species. Because they are rare and can be easily disturbed or degraded by 
human activities and developments, I conclude that the areas occupied or likely to be occupied by the following 
plant species rise to the level of ESHA: sandmat manzanita (Arctostaphylos pumila – 1B.2); Monterey spineflower 
(Chorizanthe pungens var. pungens – federally-threatened/1B.2); sand-loving wallflower (Erysimum ammophilum 

2 City of Oxnard LCP Amendment 1-05 (Oxnard Shores) 
 
3 City of Malibu LCP Amendment 1-07 (Malibu Bay Company)  
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– 1B.2); Menzies’ wallflower (E. menziesii – federally-endangered/1B.1); Monterey gilia (Gilia tenuiflora ssp. 
arenaria – federally-endangered/1B.2); Seaside bird’s beak (Cordylanthus rigidus ssp. littoralis – 1B.1); Kellog’s 
horkelia (Horkelia cuneata var. sericea – 1B.1); and, Point Reyes horkelia (Horkelia marinensis – 1B.2). 

Two additional plant species, coast buckwheat (Eriogonum latifolium) and seaside buckwheat (E. parvifolium), 
have been previously described as uniquely supporting the federally-endangered Smith’s blue butterfly through 
their role as host plants necessary for the butterfly’s life cycle. Because they provide especially valuable habitat 
and can be easily disturbed or degraded by human activities and developments, and the northern region of the 
Smith’s blue butterfly’s distribution is considered to be its most threatened, I conclude that the areas occupied or 
likely to be occupied by both species of buckwheat, E. latifolium and E. parvifolium, rise to the level of ESHA here. 

Four animal species that are known to occur or likely to occur on the CEMEX property have been described 
previously. Each of these is ranked by the California Department of Fish and Wildlife as S1 or S2, indicating that 
they are rare. Because they are rare and can be easily disturbed or degraded by human activities and 
developments, I conclude that the areas of habitat occupied or likely to be occupied by the following animal 
species rise to the level of ESHA: black legless lizard (Anniella pulchra nigra – S2); western snowy plover 
(Charadrius alexandrines nivosus - federally-threatened/S2); Smith’s blue butterfly (Euphilotes enoptes smithi – 
federally-endangered/S1); and, bank swallow (Riparia riparia – S2). 

In conclusion, I find that two habitats and the areas occupied or likely to be occupied by the fourteen species 
either occurring or likely occurring on the CEMEX property constitute ESHA, demonstrating the ecological 
significance of this site.  
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STATE OF CALIFORNIA 

CALIFORNIA STATE 
LANDS COMMISSION 

May 16, 2017 

Sent Via Electronic Mail and Regular U.S. Mail 

Eric Wittmann 
Regional President, West Region 
CEMEX 
929 Gessner Road , Suite 1900 
Houston, Texas 77024 

Mike Egan 
Executive Vice President and General Counsel 
CEMEX 
10100 Katy Freeway, Suite 300 
Houston, Texas 77043 

EDMUND G. BROWN JR., Governor 

EXECUTIVE OFFICE 
100 Howe Avenue, Suite 100-South 

Sacramento, CA 95825-8202 

JENNIFER LUCCHESI , Execut ive Off icer 
(916) 574-1800 Fax (916) 574-1810 

California Relay Service TDD Phone 1-800-735-2929 
Voice Phone 1-800-735-2922 

Subject: Activities of concern at CEMEX Lapis Plant, Marina, California 

Dear Mr. Wittmann and Mr. Egan: 

The California State Lands Commission (Commission) is continuing to evaluate 
the relationship between CEMEX's Lapis Plant and the state's Public Trust interests 
along the coast. As you are likely aware, CEMEX's predecessors at the Lapis plant, 
Pacific Cement and Aggregates, Inc. , paid royalties to the Commission under a 5-year 
lease issued August 18, 1964 (Lease No. PRC 3183.1). Subsequently, the plant 
changed its method of sand removal from a dragline to the current dredge pond. 
Historical photos and Commission surveys indicate that the pond's dimensions, its 
location on the beach, and its relationship to the mean high tide line continue to vary 
over time. 

Conversion of State Minerals 

Scientific research in the past decade has clarified that sand mined at the Lapis 
plant comes from offshore and that the dredge pond takes advantage of area wave 
patterns and beach topography to function as a vacuum, siphoning sand from below the 
mean high tideline, and trapping it in the dredge pond. 1 In other words, the dredge 

1 E.g., Thornton et. al. , Temporal and Spatial Variations in Sand Budgets with Application to Southern 
Monterey Bay, California (2016) 382 Marine Geology 56, 64; Phi lip Williams & Associates, Ltd., et al., 
Coastal Regional Sediment Management Plan for Southern Monterey Bay (November 2008), p. 43, 86-
87. Exhibit 12 
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Eric Wittmann 
Mike Egan 
May 16, 2017 
Page 2 

pond performs the same function as the prior dragline operation, removing a mineral 
resource from sovereign land subject to the Public Trust. Currently CEMEX, like prior 
operators, then processes and sells these mineral resources for private commercial 
gain. However, unlike the dragline operation, a lease was not obtained by prior 
operators or CEMEX for these sovereign lands nor was a royalty paid for the use of this 
Public Trust resource since the expiration of the lease in 1969. 

The commercial exploitation of a Public Trust resource without compensation to 
the State constitutes an expropriation of public property that is prohibited by the 
California Constitution (Cal. Const., art. XVI,§ 6). Conversion of state minerals, 
including sand, is subject to civil liability and treble damages (Cal. Pub. Resources 
Code, § 6224.2). 

Nuisance 

In addition to the financial and resource loss to the State, the intensity of sand 
extraction at the Lapis operation causes environmental damage, public and private 
property damage, and loss of economic benefit through beach erosion, as indicated in 
recent studies (e.g., Thornton, supra, at p. 64). Longstanding California Supreme Court 
mining case law holds that, when the customary and previously legitimate activities of a 
business develop into a condition that threatens public and private rights, such a 
customary activity is no longer reasonable and may be found to be a nuisance. (People 
v. Gold Run Ditch and Mining Company (1884) 66 Cal. 138, 150-151. See also Pacific 
Gas & Electric Co. v. Scott (1938) 10 Cal. 2d 581, 585.) The California Supreme Court 
has also concluded that the State's ongoing Public Trust oversight power "precludes 
anyone from acquiring a vested right to harm the public trust." (National Audubon 
Society v. Superior Court (1983) 33 Cal.3d 419, 436, 452.) Moreover, as with any 
resource located on or extracted from sovereign lands, the State Lands Commission 
has an affirmative obligation to consider and protect the Public Trust on behalf of the 
State and its citizens. The Lapis operation has been identified in several studies as the 
primary contributor to beach erosion in the littoral cell in which it is located. 2 This 
impacts Public Trust resources downcoast that the Commission is charged with 
protecting. 

The statements in this letter are made without prejudice to any future assertion of 
State ownership or public rights, should circumstances change, or should additional 
information come to our attention. This letter is not intended, nor should it be construed 
as, a waiver of any right, title, or interest by the State of California in any lands or 
resources under its jurisdiction. 

2 E.g., Thornton, supra, at pp. 64-66; Philip Williams & Associates, Ltd., et al., supra, at p. 87; Hapke, 
Cheryl J., David Reid, et al., National Assessment of Shoreline Change Part 3: Historical Shoreline 
Change and Associated Coastal Land Loss Along Sandy Shorelines of the California Coast, U.S. 
Geological Survey, Open File Report 2006-1219, pp. 45, 47, 49-50, and 67. 
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In consideration of the state resources being converted by CEMEX's operation , 
CEMEX must immediately submit a lease application to the Commission for its 
consideration or CEMEX must cease dredge pond operations at the Lapis plant. The 
Commission may require environmental review pursuant to the California Environmental 
Quality Act as part of the lease application review and analysis and, as with all 
applications for the use of state Public Trust lands and resources, will consider whether 
any proposed lease is consistent with the common law Public Trust Doctrine and in the 
best interest of the State of California. Please contact me at (916) 57 4-1800 if you have 
any questions. 

Sincerely, 

d::tL=~· 
Executive Officer 

cc: John Ainsworth , Executive Director, California Coastal Commission 
Andrew Vogel, Deputy Attorney General 
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23. PROPOSED MINERAL ag"CTION LEASE, MONTEREY BAY.  MONTEREY COUNTY; 
PACIFIC CEMENT & AGGREGATES, INC. - W.O. 14.761, P.R.C. 3183.1. 

After consideration of Calendar Item 24 attached, and upon motion duly 
made and unaaimously carried, the following resolution was adopted: 

IN ACCORDANCE WITH THE PROVISIONS OF DIVISION 6 OF THE PUBLIC RESOURCES 
CODE, THE COMMISSION AUTHORIZES THE EXECUTIVE OFFICER TO ISSUE TO PACIFIC 
CEMENT & AGGREGATES, INC., THE ONLY BIDDER, A MIEERAL EXTRACTION LEASE 
FOR 10 ACRES MORE OR LESS OF TIDE AND SUBMERGED LARDS LYING IN MONTEREY 
BAY, MONTEREY COUNTY, AS DETAILED IN EXHIBIT "A" ATTACHED, SUBJECT TO 
PAYMENT OF A ROYALTY IN ACCORDANCE:WITH THE FOLLOWING SCHEDULE: 

FOR ALL MATERIAL EXTRACTED: 

R = 0.06 4- 0.06 (0) 

WHERE 1 = ROYALTY IN DOLLARS AND CENTS PER CUBIC YAKS OF 
MATERIAL •CTED 

THE ROYALTY RATE UNDER THE ABOVE SCHEDULE SHALL BE 
AUTOMATICALLY AFTER THE FIRST YEAR OF THE LEASE AT 
OF FIVE PERCENT (5%) PER YEAR FOE EACH OF THE NEXT 
TO THE END OF THE LEASE TERM. FOR EACH SUCCESSIVE 
REIMS', THE ROYALTY RATE AND THE RATE OF INCREASE 
(IF ANY), SHALL BE SUBJECT TO REDETERMINATION BY THE 
THE TIME OF THE RRIEWAL. 

A PERFORMANCE  BOND IN THE PENAL SUM. OF $10,000 IS TO BE DEPOSITED BY THE 
LESSEE TO GUARANTEE THE FAITHFUL PERFORMANCE AND OBSERVANCE OF ALL OF THE 
TERMS AND CONDITIONS OF THE LEASE. 

Attachment 
Calendar Item 24 (2 pages) 

INCREASED 
THE RATE . 
FOUR YEARS 
LEASE 
PER YEAR 

STATE AT 
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C'LLENDAR ITEM 

24. 

PROPOSED MINERAL EXTRACTION LEASE, MONTEREY BAY, MONTEREY COUNTY; PACIFIC 
,CEMENT & AGGREGATES, INC. - W.O. 4761. 

On July 21, 1964, one bid was received in response to a published Notice 
of Intention of the State Lands Commission to enter into a lease for the 
extraction of sand from 1C acres more or less of tide and submerged land 
in Monterey Bay, Monterey County. 

The bid, submitted by Pacifi:: Cement &Aggregates, Inc., offered $0.06 per 
cubic yard for all material extracted. 

The office of the Attorney General has advised that, with respect to its 
substantive content, the bid submitted by Pacific Cement & Aggregates, Inc. 
conforms with: 

1. Rid requirements as specified in the proposal of the State Lands 
Commission to enter into the aforesaid sand extraction lease; 

2. Applicable provisions of law; 

3. Rules and regulations of the State Lands Commission. 

IT IS RECOMMENDED TEAT, IN ACCORDANCE WITH THE PROVISIONS OF DIVISION 6 
OF THE WELICRESOURCES CODE, THE COMMISSION AUTHORIZE THE EXECUTTVE, 
OFFICER TO ISSUE TO PACIFIC UENENT &AGGREGATES, INC., THE ONLY ,...)DER, 
A. MINERAL EXTRACTION LEASE FOR 10 ACRES MORE OR LESS OF TIDE AND SUB-
KERGED LANDS LYING IN MONTEREY BAY, MONTEREY COUNTY, AS DETAILED IN 
EXHIBIT "A" ATTACHED, SUBJECT TO PAYMENT OF A ROYALTY IN ACCORDANCE WITH 
THE FOLLOWING SCHEDULE: 

FOR ALL MATERIAL EXTRACTED: 

R = o.o6 o.o6 (0) 

WHERE R = ROYALTY IN DOLLARS AND CENTS PER aBIC YARD OF 
MATERIAL EXTRACTED 

THE ROYALTY RATE UNDER THE ABOVE SCHEDULE SHALL BE INCREASED 
AUTOMATICALLY AFTER THE FIRST YEAR OF THE LEASE AT THE RATE OF 
FIVE PERCENT (5%) PER YEAR FOR EACH OF THE NEXT FOUR YEARS TO THE 
END OF THE LEASE TERM. FOR EACH SUCCESSIVE LEASE RENEWAL, THE 
ROYALTY RATE AND THE RATE OF INCREASE PER YEAR (IF ANY), SHALL BE 
JUBJECT TO REDETERMINATION BY THE STATE AT THE TIME OF THE RENEWAL. 

A PERFORMANCE BOND IN THE PENAL SUM OF $10,000 IS TO BE DEPOSITED BY THE 
LESSEE TO GUARANTEE THE FAITHFUL PERFORMANCE AND OBSERVANCE OF ALL OF THE 
TERMS AND CONDITIONS OF THE LEASE. 

Attachment 
Exhibit "A" 

-1- 
A34 
S 25 
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W.O. 4761 

EXHIBIT  "A"  

THAT PORTION OF STATE LANDS LYING WEST OF THE WESTERLY LINE OF PACIFIC 
CEMENT AND AGGREGATES, INC., PROPERTY AT LAPIS, MONTEREY COUNTY, 
CALIFORNIA, MORE PARTICULARLY DESCRIBED AS FOLLOWS: 

BEGINNING AT THE COMMCN CORNER OF THE RANCHO RINCON DE LAS SALINAS AND 
THE MONTEREY CITY LANDS TRACT NO. 1 ON THE SHORE OF MONTEREY BAY, FROM 
WHICH AN OLD FOUR INCH BY FOUR INCH POST MARKED "R S 3 WIT" STANDING ON 
RANCHO BOUNDARY BEARS S. 63°  20' E., 844.14 FEET DISTANT; THENCE 
FOLLOWING THE SHORELINE OF BAY S. 1°  05' W., 3960.00 FEsV TO THE TRUE 
POINT OF BEGINNING; THENCE S. 5°  40' W., 2178.00 FEET, THENCE LEIVING 
THE SHORE OF MONTEREa BAY N. 84° 20' W., 200.00 FEET; THENCE N. 5°  40' E., 
2178.00 MST; THENCE S. 84° 20' E., 200 FEET TO THE TRUE POINT OF BEGIN-
NING, CONTAINING 10.00 ACRES MORE OR LESS. 
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MINUTE ITEM 8/28/69 

26. EXTENSION OF MINERAL EXTRACTION LEASE P.R.C. 3183.1 AND ASSIGNMENT OF 
MAERAL EXMACTION LEASES P.R.C. 3183.1 AND P.R.C. 2615.1 FROM PACIFIC CEMENT 
& AGGREGATES TO PACIFIC CEMENT & AGGREGATES, A DIVISION OF LONE STAR CEMENT 
CORPORATION, MONTEREY BAY, MONTEREY COUP ..1 - W-9003. 

After consideration of Calendar Item 46 attached, and upon notion duly made 
and carried, the following resolution was adopted: 

THE COMMISSION AUTHORIZES A FIVE-YEAR EXTENSION OF P.R.C. 3183.1 THROUGH 
AUGUST 18, 1974, AND THE ASSIGNMENT OF P.R.C.'S 3183.1 AND 2615.1 FROM PACIFIC 
CEMENT AND AGGREGATES, ASSIGNOR, TO PACIFIC CEMENT AND AGGREGATES, A DIVISION 
OF LONE STAB CEMENT CORPORATION, ASSIGNEE, WITH THE ASSIGNEE TO BE BOUND BY 
THE TERMS AND CONDITIONS OF THE LEASES TO THE SAME EXTENT AS THE ORIGINAL 
LESSEE, WITH MINERAL EXTRACTION UNDER THE TERMS OF P.R.C. 3183.1 TO BE CONDI-
TIONAL UPON A VALID DEPARTMENT OF THE ARMY PERMIT BEING IN EFFECT, WITH MINI-
MUM ANNUAL EXTRACTION REQUIRLMENTS FOR EACH LEASE TO BE INCREASED FROM 25,000 
CUBIC YARDS TO 50,000 CUBIC YARDS, WITH ROYALTY SCHEDULE UNDER EACH LEASE 
(MINIMUM OF $o.o6 PER CUBIC YARD) TO REMAIN UNCHANGED. 

Attach-- -t 
Cale! 	Item 46 (1 page) 

A 34 
17 	 947 

1 

"‹. 
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CALENDAR ITEM 
	

8/69 
W-9003 

46. 

'EXTENSION P.R.C. 3183.1 
AND ASSIGNMENT P.R.C. 3183.1 AND P.R.C. 2615.1 

ASSIGNOR: 	Pacific Cement & Aggregates. 

ASSIGNEE: 	Pacific Cement & Aggregates, a Division of Lone Star Cement 
Corporation. 

LOCATION: 	Monterey Bay - P.R.C. 3183.1 at Lapis. 
P.R.C. 2615.1 at Prattco. 

ACREAGE: 	P.R.C. 3183.1 - 10 acres. 
P.R.C. 2615.1 - 7 acres. 

TYPE OF LAND: Tide and submerged. 

PREREQUISITE ITEMS: 
1. Assignment forms, properly executed, have been received. 

2. Bond requirements have been met. 

3. Monies and production statements due the State have been 
received. 

OTHER PERTINENT INFORMATION: 
1. Assignee is fully qualified to hold State leases. 

2. Minimum annual extraction under terms of the leases to be 
increased on each lease from 25,000 to 50,000 cubic yards, 
with royalty schedule under each lease (minimum of $0.06 
per cubic yard) to remain unchanged. 

3. Under P.R.C. 3183.1, the U. S. Army Corps 	Engineers permit 
under which lessee operates expired 12-31-67, and no renewal 
has been issued to date. Operations under the lease are to 
be subject to a Corps of Engineers permit being in effect. 

IT IS RECOMMENDED THAT THE COMMISSION AUTHORIZE A FIVE-YEAR EXTENSION OF P.R.C. 
3183.1 THROUGH AUGUST 18, 1974, AND THE ASSIGNMENT OF P.R.C.'S 3183.1 AND 2615.1 
FROM PACIFIC CEMENT AND AGGREGATES, ASSIGNOR, TO PACIFIC CEMENT AND AGGREGATES, 
A DIVISION OF LONE STAR CEMENT CORPORATION, ASSIGNEE, WITH THE ASSIGNEE TO BE 
BOUND BY THE TERMS AND CONDITIONS OF THE LEASES TO THE SAME EXTENT AS THE ORIGINAL 
LESSEE, WITH MINERAL EXTRACTION UNDER THE TERMS OF P.R.C. 3183.1 TO BE CONDITIONAL 
UPON A VALID DEPARTMENT OF THE ARMY PERMIT BEING IN EFFECT, WITH MINIMUM ANNUAL 
EXTRACTION REQUIREMENTS FOR EACH LEASE TO BE INCREASED FROM 25,000 CUBIC YARDS 
TO 50,000 CUBIC YARDS, WITH ROYALTY SCHEDULE UNDER EACH LEASE (MINIMUM OF $0.c6 
PER CUBIC YARD) TO REMAIN UNCHANGED. 

A34 
S 17 
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May 26, 2017         Item No. ___ 
 
Honorable Mayor and Members      City Council Meeting 
of the Marina City Council               of June 6, 2016 
 

 
CONSIDER ADOPTING RESOLUTION NO. 2017-__, FINDING THE 
CURRENT OPERATION OF THE CEMEX MINE MEETS THE 
ELEMENTS REQUIRED FOR A PUBLIC NUISANCE DUE TO ITS 
EROSIVE EFFECTS ON THE SOUTHERN MONTEREY BAY COAST 
AND FINDING THE CEMEX MINE TO BE IN VIOLATION OF 
SECTIONS 17.41.260 AND 17.25.030 OF THE MUNICIPAL CODE 

 
 
RECOMMENDATION: 
It is recommended that the City Council: 
 

1. Consider adopting Resolution No. 2017-___; 
 

2. Authorize the City Attorney to pursue the possibility of a civil action against CEMEX to 
declare and abate the Lapis Mine as a public nuisance under sections 3479 and 3480 of 
the California Civil Code, pursuant to section 731 of the California Code of Civil 
Procedure;  

 
3. Authorize the City Attorney to pursue the possibility of commencing action or 

proceedings for abatement under section 17.60.040 of the Municipal Code due to 
CEMEX’s continued violations of the reporting requirements under section 17.41.260 of 
the Municipal Code; and 

 
4. Authorize the City Attorney to pursue the possibility of commencing action or 

proceedings for abatement under section 17.25.030 of the Municipal Code. 
 

5. Direct the City Attorney, at such time as he deems appropriate, to report back to the City 
Council, in closed session, with regard to which of the above-listed litigation actions he 
recommends and has decided to pursue on behalf of the City. 

 
EXECUTIVE SUMMARY: 
For the past several decades, the CEMEX sand mining operation at Lapis Road in Marina 
(“Lapis Sand Mine”) has been extracting significant volumes of coarse beach sand from the 
public tidelands through the use of a dredge pond adjacent to the shoreline.  Studies show that 
the Lapis Mine is removing approximately 47 to 63 percent of the available local sand supply 
“budget” in southern Monterey Bay.  Removing this volume from the sand supply budget has 
contributed significantly to erosion in the southern Monterey Bay, where shoreline erosion rates 
are the highest in California.  Exacerbated erosion from sand mining has come at a high public 
price: jeopardizing public health and safety by putting coastal infrastructure at risk, impeding 
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  2

public access and use of beaches, and causing habitat loss and significant property damage 
throughout the region. 
Based on evidence available in the public record and on an independent evaluation of that 
evidence by Dr. Robert Young, City staff has determined that the CEMEX sand mining 
operation at Lapis Road is causing significant erosion in the southern Monterey Bay littoral cell, 
the impacts of which constitute a public nuisance under sections 3479 and 3480 of the California 
Civil Code.  In addition, City staff has determined that CEMEX is currently in violation of two 
municipal code provisions:  (1) the requirement under Municipal Code § 17.25.030 (and the 
LCP) to obtain a CDP; and (2) the requirement under Municipal Code § 17.41.260 to report 
annual sand extraction numbers and other data about the site. 
 
For these reasons, City staff recommends that City Council adopt the Resolution and authorize 
the City Attorney to abate these Code violations and to pursue the possibility of a civil action 
against CEMEX to declare and abate the Lapis Sand Mine as a public nuisance. 
  
BACKGROUND: 
Sand mining history in Southern Monterey Bay 
Sand mining commenced in southern Monterey Bay in the early 1900s to provide construction 
materials for the rebuilding of San Francisco after the 1906 earthquake.  Alyssum Pohl & Lisa 
Johnson, Lapis Sand Mining: An Economic Analysis of Non-Market Impacts of Lapis Sand Mine 
in Southern Monterey Bay 3 (2012) (hereinafter “Pohl”)(Attachment A).  Early mining 
operations used shoreline draglines to collect sand directly from the ocean and tidelands.  ESA 
PWA, Evaluation of Erosion Mitigation Alternatives for Southern Monterey Bay 107 (2012) 
(hereinafter “ESA PWA”) (Attachment B).  By the 1950s, five commercial shoreline sand mines 
were operating along the Bay: three in Sand City and two in Marina.  Id. at 107.  In 1965, a sixth 
operation was established: the artificial dredge pond at the Lapis Mine in Marina that is now 
operated by CEMEX.  Philip Williams & Associates, Coastal Regional Sediment Management 
Plan for Southern Monterey Bay 15 (2008) (hereinafter “PWA”) (Attachment C).  The original 
operator of the dredge pond was Marina Pacific Concrete and Aggregates, which later sold the 
operation to Lone Star Industries; CEMEX purchased the facility in 2005.  Id. at 42. 
 
CEMEX’s Lapis Sand Mine 
The CEMEX Sand Mine is a 104-acre sand-dredging and -processing operation located between 
Lapis Road and the Monterey Bay in Marina, California.  State Mining & Geology Board, 2012 
SMARA Mine Inspection: CEMEX Lapis Sand Plant 1, 5 (2013) (hereinafter “State Mining & 
Geology Board”) (Attachment D).  The CEMEX operation dredges sand from an artificial pond 
located between the shoreline and dunes.  Pohl at 3.  The pond acts as a “sand sink,” drawing in 
sand from the nearshore and public tidelands during particular high tides and annual storms.  Id.  
A suction dredge in the pond extracts sand from the pond floor and feeds it to a processing plant 
via a pipe.  State Mining & Geology Board at 2.  Sand mining at this site began in 1965, and by 
the time of that CEMEX purchased the facility in 2005, several scientific studies had identified 
the Lapis Sand Mine extraction operations as a significant contributor to coastal erosion in the 
southern Monterey Bay.  The processed coarse sand product sold by CEMEX—known as “Lapis 
Lustre”—has a low dust content and unique grain size and is used for water filtration systems, 
golf courses, sand blasters, construction, and other commercial purposes.  CEMEX, About Lapis 
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Lustre Sands, available at http://www.cemexusa.com/ProductsServices/LapisSands.aspx (last 
accessed May 25, 2017). 
 
City of Marina’s Interest and Involvement  
In response to increasing public concern and the emerging scientific consensus concerning 
adverse impacts from sand mining, the City Council held a discussion and received public 
comments on this matter at its December 1, 2015 regular meeting.  At the conclusion of that 
discussion, the City Council voted unanimously to send a letter of support for the California 
Coastal Commission’s completion of an investigation into the environmental impacts of the 
CEMEX Sand Mine on the City of Marina and the Monterey Peninsula.  The City sent this letter 
to the Coastal Commission on December 8, 2015.  See Attachment E. 
 
On March 15, 2016, the City Council adopted a resolution authorizing the City Manager to 
request that the California Coastal Commission assist and coordinate with the City in any 
enforcement proceedings pursued relative to possible violations of the California Coastal Act and 
the Marina Local Coastal Program by the CEMEX Sand Mining operations. 
 
On March 17, 2016, the California Coastal Commission issued a Notice of Intent to Commence 
Cease and Desist Order and Restoration Proceedings and Administrative Civil Penalties 
Proceedings against CEMEX for unpermitted development, including sand dredging and 
extraction and related activities and development.  See Attachment F.  That investigation remains 
ongoing.  
 
On February 3, 2017, Mayor Bruce Delgado sent a letter to the State Lands Commission urging 
that agency to assert its jurisdiction over the lands below the Mean High Tide Line and to require 
that CEMEX obtain any necessary permitting from the State Lands Commission for any 
continued sand mining activity.  See Attachment G. 
 
On May 16, 2017, the State Lands Commission issued a letter to CEMEX indicating that 
CEMEX must either immediately submit a lease application to the Commission or cease dredge 
pond operations because of the financial and resource impacts its operations have on the state. 
Specifically, the State Lands Commission noted that “the intensity of sand extraction at the Lapis 
operation causes environmental damage, public and private property damage, and loss of 
economic benefit through beach erosion.”  See Attachment H.   
 
Community members and coastal geomorphologists have continued to express concern about the 
high levels of extraction at the CEMEX Mine.  Accordingly, the City commissioned an expert 
report by Robert S. Young, Ph.D., to review the scientific literature and independently evaluate 
the impacts of the Lapis Sand Mine on coastal erosion.  Dr. Young is the Director for the 
Program for the Study of Developed Shorelines, a joint venture between Western Carolina 
University and Duke University, as well as a Professor of Coastal Geology at Western Carolina 
University.  Dr. Young’s independent report is included herein as Attachment I (hereinafter 
“Young Report”).  
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CEMEX’s Extraction Activity Causing a Public Nuisance 
Section 3479 of the California Civil Code provides:  “Anything which is injurious to health, 
including, but not limited to, the illegal sale of controlled substances, or is indecent or offensive 
to the senses, or an obstruction to the free use of property, so as to interfere with the comfortable 
enjoyment of life or property, or unlawfully obstructs the free passage or use, in the customary 
manner, of any navigable lake, or river, bay, stream, canal, or basin, or any public park, square, 
street, or highway, is a nuisance.”  Section 3480 of the California Civil Code provides: “A public 
nuisance is one which affects at the same time an entire community or neighborhood, or any 
considerable number of persons, although the extent of the annoyance or damage inflicted upon 
individuals may be unequal.”  California courts interpret section 3479 broadly and have long 
protected property owners from unwanted encroachments by neighbors.  See Stoiber v. 
Honeychuck, 101 Cal. App. 3d 903, 919 (1980) (“The statutory definition of nuisance appears to 
be broad enough to encompass almost every conceivable type of interference with the enjoyment 
or use of land or property.”); Aspen Grove Condo. Ass’n v. CNL Income Northstar LLC, 231 Cal. 
App. 4th 53, 64 (2014) (“Defendant may not ‘force an invasion of the property rights of one 
private party to serve the convenience or necessity of another party . . . . [or else] the sacred 
right of private property . . . would become but a shadowy unsubstantiality’”) (quoting 
Felsenthal v. Warring, 40 Cal. App. 119, 131 (1919)). 
 
Based on the available data, studies, and other information, there is scientific consensus that the 
CEMEX sand mining operation at Lapis Road is causing significant injury to public and private 
property along the southern Monterey Bay.  That injury rises to the level of, and constitutes, a 
public nuisance under sections 3479 and 3480 of the California Civil Code.  First, the scientific 
evidence shows that CEMEX’s operation of the Lapis Sand Mine is “a substantial factor to the 
harm suffered” by the public and private coastal property owners.  Ileto v. Glock, Inc., 349 F.3d 
1191, 1212 (9th Cir. 2003).  Second, the CEMEX sand mining operations are causing a 
significant invasion of and interference with the use and enjoyment of public and private 
property, and the evidence demonstrates that the gravity of the harm caused by the mining 
operations outweighs the utility of the conduct.  See People ex rel. Gallo v. Acuna, 14 Cal. 4th 
1090, 1105 (1997).  As the State Lands Commission’s May 16 letter explained:  “Longstanding 
California Supreme Court mining case law holds that, when the customary and previously 
legitimate activities of a business develop into a condition that threatens public and private 
rights, such a customary activity is no longer reasonable and may be found to be a nuisance.”  
People v. Gold Run Ditch and Mining Company, 66 Cal. 138, 150-151 (1884); Pacific 
Gas & Electric Co. v. Scott, 10 Cal. 2d 581, 585 (1938).1 
                                                       
1 The City is aware that CEMEX has submitted to the Coastal Commission a vested rights claim under the 
Coastal Act seeking to continue operating without a coastal development permit, but that claim does not 
affect the City’s analysis here.  From the publicly-available evidence, there is considerable doubt that the 
Lapis Sand Mine can satisfy the requirements to establish a vested right to operate the facility without 
permits.  In any event, the existence of a vested right does not affect or defeat the City’s analysis and 
determination as to whether the facility operations constitute a public nuisance. See, e.g., Davidson v. 
Cnty. of San Diego, 49 Cal. App. 4th 639, 649, 56 Cal. Rptr. 2d 617, 622 (1996) (“vested rights . . .  may 
be impaired or revoked if the use authorized or conducted thereunder constitutes a menace to the public 
health and safety or a public nuisance.”) 
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Given these facts, City staff recommends that the City Council authorize the City Attorney to 
pursue the possibility of commencing action or proceedings for abatement of a public nuisance 
pursuant to section 731 of the California Code of Civil Procedure. 
 
CEMEX’s Failure to Comply with Reporting Requirements 
Section 17.41.260 of the Municipal Code requires “all operators of existing mining operations” 
to submit to the planning department (1) a brief statement specifying the approximate annual 
volume of sand being removed and (2) an accurate cronaflex ortho-topographic map by January 
1st of every year, “[i]n order to establish reference base data for the purpose of determining 
whether or not any particular mining activity constitutes new mining activity and to monitor 
shoreline erosion.”  City records indicate, however, that the Lapis Mine has not complied with 
local requirements to report extraction amounts and other information on operations since last 
reporting on 1991 extraction amounts in 1992.  City staff recommends that the City Council 
authorize the City Attorney to pursue the possibility of commencing action or proceedings for 
abatement due to CEMEX’s continued violations of the reporting requirements under section 
17.41.260. 
 
CEMEX’s Failure to Obtain a Coastal Development Permit  
The Coastal Act and the City’s Local Coastal Program (LCP) Implementation Plan provide that 
any development in the coastal zone may proceed only after obtaining a coastal development 
permit. Cal. Pub. Res. Code § 30600(a); City of Marina LCP Implementation Plan at 9, n.2.  
Development is defined broadly in both the Coastal Act and in Marina’s LC P to include such 
activities as grading, removing, dredging, mining or extracting any materials, disposing of any 
dredged material, changing the intensity of use of land, or reconstructing or altering the size of 
any structure.  Cal. Pub. Res. Code § 30106; LCP Implementation Plan at 15.  The Coastal 
Commission has confirmed that “development has occurred and continues to occur” at the 
CEMEX Lapis Sand Mine site in Marina without a coastal development permit.  Cal. Coastal 
Commission Notice of Intent at 4.  The Lapis Sand Mind is located in the Coastal Conservation 
and Development District, and CEMEX has not obtained a coastal development permit from the 
City of Marina.  Finally, no coastal development permit exemption in the Coastal Act or LCP 
applies to the property or operations.  In fact, the Municipal Code and the LCP both expressly 
provide that dredge ponds located in the Coastal Conservation and Development District—the 
district in which CEMEX sand mine is located—are considered a conditional use and require a 
coastal development permit.  See Marina Municipal Code § 17.25.030; see also LCP 
Implementation Plan at 19.  Accordingly, City staff recommends that the City Council authorize 
the City Attorney to pursue the possibility of commencing action or proceedings for abatement 
under section 17.25.030 of the Municipal Code to require a coastal development permit for any 
future mining activities. 
 
ANALYSIS OF IMPACTS FROM SAND MINING: 
For the past several decades, the CEMEX Lapis Sand mine has been removing approximately 47 
to 63 percent of the local beach sand in southern Monterey Bay annually.  Young Report at 8.  
This volume of extraction—on average between 150,000 m³ and 205,000 m³ of sand annually—
is the equivalent of removing approximately 20,000 to 30,000 dump trucks loads of sand from 
the beach each year.  Removing this volume of sand from the local sand supply “budget” has 
contributed significantly to shoreline erosion rates in the southern Monterey Bay, which are 
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higher than anywhere else in along the California coast.  Sand mining has damaged public and 
private property, jeopardized public health and safety, impeded public access, and shrunk 
beaches, causing habitat loss, impairing already threatened species, and reducing the amount of 
beach available for recreational use. 
 
The Southern Monterey Bay Littoral Cell 
The CEMEX mine is located within the southern Monterey Bay littoral cell, a relatively self-
contained section of coast from Moss Landing in the north to Monterey in the south within which 
sand circulates.  A littoral cell, or a Sand Sharing System, “is based on the uncontroversial 
science-based concept that sand is constantly being exchanged from one coastal feature to 
another: from dunes to the beach, from one stretch of shoreline to the next, from the beach to the 
nearshore sand bars.”  Young Report at 3.  Littoral cells are separated from each other by 
topographical features like rocky headlands or submarine canyons that block the exchange of 
sand.  “Removal of sand from the system will impact all portions of the system eventually.” 
Young Report at 3.  
 
The southern Monterey Bay littoral cell has been divided into a few sections, or sub-cells. Young 
Report at 3; K. Patsch and Gary Griggs, Development of Sand Budgets for California's Major 
Littoral Cells. California Coastal Sediment Management Workgroup (2007) (Attachment J). The 
Lapis Sand Mine sits approximately in the middle of the Central sub-cell of the southern 
Monterey Bay, stretching from the Salinas River to Sand City in the south. 
 
Sediment budget: Sand Inputs and Outputs in the Southern Monterey Bay 
A sand budget is useful for understanding beach processes and the impact of sand mining.  In a 
sand budget, the sand inputs and outputs are measured as closely as possible: “If there is a 
balance between sand entering and leaving the beach, then the beach maintains its shape.  If there 
is an imbalance in sand moving in and out of the beach, then it either grows or shrinks, 
depending upon which process prevails.” D. Smith, et al., Are “stable shorelines” and “broad 
beaches” mutually exclusive management goals along southern Monterey Bay? The Watershed 
Institute, California State University Monterey Bay, Report WI-2005-09, 23 (2005) (Attachment 
K).  “The analytical process is the same as managing a checkbook and bank account, where the 
volume of beach sand at any point in time represents the amount of money in the bank.  Creating 
a sand budget can also allow predictions to be made about the likely result of various coastal 
management options.”  Id. 
 
The most recent sand budget for the southern Monterey Bay littoral cell that looks at the inputs 
and outputs of beach sand2 shows that in the Marina area, sand mining is the only significant sink 
(or loss) of beach sand in the sand budget.  E.B. Thornton, Temporal and spatial variations in 
sand budgets with application to southern Monterey Bay, California. Marine Geology 382, 56–
67 (2016) (Attachment L); Young Report at 6. The predominant source of sand to the southern 
Monterey Bay littoral cell is from coastal dune erosion: “sand within this cell moves from dunes 
to the beach as the shoreline recedes.” PWA at E-7; Young Report at 5.  Dunes contribute most 
                                                       
2 For purposes of this discussion, “beach sand’ means sand that feeds the beaches because it is coarse enough to stay 
on the beach rather than being blown into the dunes or transported offshore.  This coarse beach-sized sand is the 
kind of sand that CEMEX mines.  Young Report at 5. 
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of the sand to the Central sub-cell—an estimated 155,000 cubic meters/year. Young Report at 5.  
The Salinas River only contributes a small amount of sand—8,000 to 34,000 cubic meters/year.  
PWA at E-7, 31; Thornton, 2016 at 61; Young Report at 6.  “Sand mining that removes sand 
from this active system becomes a permanent sink— taking away sand that will never return.”  
Young Report at 6.  
 
CEMEX Sand Extractions 
Although there appear to be year-to-year fluctuations in mining levels at the Lapis facility, 
studies and estimates based on CEMEX’s self-reported extraction data suggest that CEMEX 
extracts between 153,000 and 205,000 cubic meters of beach sand each year.  Young Report at 8.  
The total sand volume exchanged annually in southern Monterey Bay is estimated at 
approximately 326,000 cubic meters per year.  Young Report at 7 (citing Thornton, 2016).  
“Therefore, sand mining at the Lapis site is removing approximately 47% to 63% of the local 
sand budget.”  Young Report at 8. 
 
According to one recent analysis, if the Lapis Mine were closed, beach erosion between Moss 
Landing and Point Pines in Monterey would “decrease by at least 60 percent.”  ESA PWA at 
109.  Based on these and other figures, various studies conclude that the Lapis Sand Mine is a 
leading or primary contributor to shoreline erosion in southern Monterey Bay.  See, e.g., Pohl at 
5 (“[T]he main factor exacerbating shoreline erosion in southern Monterey Bay is hydraulic sand 
mining from the beach at the Lapis mine in Marina.”); ESA PWA at 108 (explaining that one 
study “concluded that sand mining had greatly increased coastal erosion in southern Monterey 
Bay,” and another concluded that the CEMEX Mine is “a primary cause of high erosion rates in” 
the Bay). 
 
Connection Between Sand Mining and Coastal Erosion 
Multiple studies looking at long-term average erosion rates show that erosion rates have 
increased dramatically over the last century in the southern Monterey Bay and are now higher 
than anywhere else in California.  Young Report at 10; C. Hapke et al., National assessment of 
shoreline change part 3; historical shoreline change and associated coastal land loss along 
sandy shorelines of the California coast. U.S. Geological Survey Open-File Report. 2006-1219 
(2006) (Attachment M).  In the first half of the twentieth century, erosion rates were 
approximately 1.0 foot per year; by the end of the twentieth century, erosion rates had risen to an 
estimated 4.15 to 4.7 feet per year.  Young Report at 10; Hapke, 2006; E.B. Thornton et al., Sand 
mining impacts on long-term dune erosion in southern Monterey Bay. Marine Geology 229 (1–
2), 45–58 (2006) (Attachment N). 
 
Table 1 below, taken from a 2008 study prepared for the Association of Monterey Bay Area   
Governments, helps illustrate the connection between sand mining activity and harmful coastal 
erosion.  On a decade-by-decade basis, it compares beach sand extraction with average erosion 
rates at Marina State Beach. 
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Table 1:  Beach sand extraction and erosion rates at Marina State Beach 

 
Source: PWA, Table 14 at 87(with data from Thornton 2006)  

 
As this table illustrates, removing sand “at these volumes over the long term from a relatively 
closed littoral cell necessarily causes a negative impact on the coastal systems within that cell.” 
Young Report at 9.  Sand mining induces erosion by reducing the available sand supply to 
downcoast beaches in the littoral cell. “Less sand moving along the coast can decrease beach 
widths, which allows waves to more readily attack back-beach dunes and erode the coast.” R. 
Stamski. Coastal Erosion And Armoring In Southern Monterey Bay. A Technical Report in 
support of the Monterey Bay National Marine Sanctuary Coastal Armoring Action Plan, Vers. 
1.1., 13 (2005) (Attachment O).  Conversely, cessation of extraction mining positively impacts 
sand supply and reduces erosion: in Sand City, erosion rates decreased after three mining sites, 
which extracted a total average of approximately 84,000 cubic meters per year, were closed 
between 1970 and 1990.  PWA at E-7. 
 
Given the lack of data supporting any other major sand sinks or large impediments to sand 
sources, there is no explanation for the anomalously high erosion rates in southern Monterey Bay 
other than sand extraction from the littoral zone at the Lapis Mine.  Young Report at 11.  And, 
“unless there is some major change in the sand budget,” the shoreline of southern Monterey Bay 
will continue to erode.  G. Jones, G and G. Griggs, Erosion along an “Equilibrium Coastline,” 
Southern Monterey Bay, California in in California’s Battered Coast: proceedings from a 
Conference on Coastal Erosion, San Diego, 106 (February 6-8, 1985) (Attachment N). 
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Impacts of Erosion on Public and Private Property3 
Erosion results in “high economic” and “high environmental” consequences, negatively 
impacting public safety and placing facilities in danger.  PWA at 51–53.  “Erosion compromises 
the ability of the beaches and dunes to buffer oceanfront development and infrastructure from 
storms and flooding, to provide vital natural habitat, and to successfully accommodate recreation 
and tourism.”  PWA at 1.  The CEMEX Lapis Sand Mine is responsible for about two feet of 
erosion per year in the southern Monterey Bay.  ESA PWA at 88.  Thus, an additional 4.36 acres 
of beach space disappears each year that the CEMEX Mine continues to operate.  Pohl at 8.  The 
annual recreational value of Monterey Bay beaches affected by erosion due to the CEMEX Mine 
is nearly $1.1 million.  Pohl at 8. 
 
The detrimental impacts from erosion to public and private property in the southern Monterey 
Bay have been well documented.  In 2004, Stillwell Hall (part of Fort Ord), just sound of the 
CEMEX operation, was demolished due to years of high erosion rates that threatened the 
structure and cut off public lateral access along the beach.  From 1982 through1998 alone, the 
shoreline in front of Fort Ord eroded 70 feet.  PWA at 37, 92. 
 

Figure 1: Fort Ord 

Source: PWA at 93 
 
Other critical areas of erosion—those areas at the highest risk for potential loss of facility, 
potential loss of habitat, and human health and safety issues—in southern Monterey Bay include: 
the Sanctuary Beach resort, the Marina Coast Water District facilities, Sand City, the Seaside 
Pump station, Monterey Beach resort, Ocean Harbor House Condominiums, and La Playa Street. 
See PWA at 51–66. 
 

                                                       
3 While this staff report summarizes some of the available literature and the conclusions of the 
independent Young Report, there are other publicly-available photographic documentation and technical 
analyses that support the same conclusion.  Some of these other sources are collected in Attachment P. 
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Table 2: Critical Areas of Erosion in Southern Monterey Bay 

 
Source: PWA Table 11 at 53. 
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The eight oceanfront facilities in southern Monterey Bay listed in the Table 2 above will require 
substantial mitigation efforts in the coming decades to prevent (or at least delay) destruction 
from beach erosion.  PWA at 51–66 (detailing each of the properties).  A 2012 study estimates 
that the total costs of revetments necessary to combat the CEMEX Mine’s adverse effects will 
top $700 million.  ESA PWA at 112–13.   
 
And, as suggested in the photographs below, seawalls and revetments may not be sufficient to 
protect these and at-risk facilities, in part because such hardening or armoring efforts tend to 
exacerbate coastal erosion.  Young Report at 11.  When the Ocean Harbor House condos 
pictured below were built in 1968, the condos were on top of the dunes and did not need the 
protection of a seawall.  PWA at 62.  In 1984, after significant beach erosion had taken place, the 
owners constructed a 55-foot deep concrete retaining structure and installed reinforced grade 
beams to buttress the condos. Id. at 63.  In 2002, the condo association arranged for emergency 
riprap to be placed on the beach to protect the front row of houses and approved construction of a 
seawall.  Id.  These “improvements” cost $4 million, and the condo association was assessed an 
additional $5.3 million mitigation fee by the Coastal Commission to compensate the public for 
the wall’s future contributions to beach erosion.  See Ocean Harbor House Homeowners Ass’n v. 
Cal. Coastal Comm’n, 163 Cal. App. 4th 215, 224 (2008) (upholding the record-setting 
mitigation fee). 
 
Figure 2: Erosion in front of Ocean Harbor House Condominiums 

Source: Gary Griggs.  Left: Ocean Harbor House in 1975; Right: Ocean Harbor House in 2003 
 
Similarly, when the Monterey Beach Resort, pictured below, was built in 1968, a large beach 
existed in front of the hotel.  PWA at 60.  Since then, it has eroded to such a degree that the hotel 
has become a headland.  Id.  Beach level has dropped by three feet and there is no longer beach 
access in front of the hotel during high tides.  Id. at 61.  In 2008, the hotel’s 600-foot seawall 
underwent major renovations at an estimated cost of $4.5 million, with an annual maintenance 
cost of $37,000. See California Department of Boating and Waterways, Economic Costs of Sea-
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Level Rise to California Beach Communities 45 (undated, but published in 2011 or thereafter) 
(estimating costs of seawalls in Northern California to be $7200 per foot in 2010 dollars), 
available at http://www.dbw.ca.gov/PDF/Reports/CalifSeaLevelRise.pdf; see also Pohl at 9. 
 
Figure 3: Erosion in front of Monterey Beach Resort 

Source: Gary Griggs 
 
As these two examples graphically illustrate, beach erosion along the southern Monterey Bay has 
accelerated in recent decades, causing significant ongoing injury to both private and public 
property.  As the existing scientific literature concludes, permanent loss of approximately one-
half of the coarse beach sand from the littoral cell as a result extraction operations at the Lapis 
Sand Mine in Marina is a major contributor to this harm.  
 
Habitat and Wildlife Impacts from Sand Mining and Erosion  
Sand mining also significantly and negatively affects habitat and wildlife.  The CEMEX Lapis 
Mine property contains critical habitat for native plants, including the federally threatened 
Monterey spineflower, the state and federally endangered Yadon’s wallflower, and the coast 
wallflower.  Cal. Coastal Commission Notice of Intent at 6.  The federally endangered Smith's 
blue butterfly and the federally threatened Western snowy plover are also present and critical 
habitat for these species exists on the property.  Id.  Unpermitted sand extraction and the use of 
mechanized equipment, including the dredge, create noise and physical disturbances that impact 
these species and degrade their critical habitat.  Id.  
 
Downcoast erosion from mining also contributes to the loss of critical habitat for these and other 
species.  There are many unique and sensitive areas of southern Monterey Bay that provide 
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habitat for imperiled species and native plants.  California grunion spawn on the beaches in 
southern Monterey Bay and Western snowy plovers nest and rear their young on the beaches. 
PWA at 67-75.  As erosion from sand mining causes the beaches to narrow, these species 
become further threatened.  Reduced beach area as a result of sand mining also compromises 
haul-out areas for harbor seals and sea lions, roosting areas for shorebirds, pelicans, and gulls, 
and habitat for a variety of invertebrate species such as crustaceans. 

 
Public Access Impacts from Sand Mining and Erosion 
Increased erosion and narrower beaches caused by sand mining adversely affect access to and 
use of public tidelands and beaches.  Erosion can cause steep scarps, making vertical beach 
access difficult.  Beaches narrowed by erosion reduce lateral access, especially as sea levels rise 
and where the beach is backed by a hard structure, effectively eliminating the sandy beach area 
and impeding recreational uses of the public tidelands for recreation and other purposes.  Cal. 
Coastal Commission Notice of Intent at 6.  Figures 1 and 3 above of Stillwell Hall and Monterey 
Beach Resort provide examples of how lateral beach access is eliminated at certain tides and 
times of year.  Reduction in beach width also impairs and injures uses by the public of the dry 
sand area on nearby publicly-owned beaches. 
 
Figure 4: Rapidly Eroding Shoreline within City of Marina 

Source:  Young Report at 9 
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Public Health and Safety Impacts from Sand Mining and Erosion 
CEMEX operations at the Lapis Sand Mine have reduced the amount of sand on the Monterey 
Bay shoreline, causing the beaches within Monterey Bay to become narrower.  Narrow beaches, 
in turn, mean that existing development is closer to wave action, leading to greater susceptibility 
to erosion and inundation from wave action and storms.  This negative impact implicates public 
health and safety in connection with existing public infrastructure such the storm drain system, 
the regional wastewater treatment plant, Marina Coast Water District facilities, and Highway 1 
and other roads downcoast of the Lapis Sand Mine.  Cal. Coastal Commission Notice of Intent at 
6.  With increased erosion, revetments and rebar can become exposed, posing a safety hazard for 
beachgoers.  In addition, outfall pipes, CalAm slant wells and other infrastructure that are 
supposed to be buried under the sand have also been exposed as a result of beach sand erosion, 
which is a visual blight in addition to being potentially hazardous to the public.  

 
Figure 5: Erosion exposing storm drain outfalls on Former Fort Ord 

Source: David Norris, Sep. 2002 (from Smith et al 2005) 

 
Sea Level Rise Will Exacerbate These Issues 
The impacts of erosion in the southern Monterey Bay will be exacerbated by climate changes 
and sea level rise.  Studies indicate that “over the next 50 years, sea level rise will increase 
erosion by about 40 feet (0.8 ft/year),” an increase of approximately 20-25 percent over recent 
erosion rates (approximately 3-4 ft/year).  PWA at 40.  Over the next 100 years, erosion will 
increase by an additional 80 feet (1.6 ft/year), an increase of 40-50 percent over recent erosion 
rates.  Id.  These natural background conditions make any loss of beach sand from the littoral cell 
even more problematic.  Sound coastal planning and management require that the City take 
appropriate action to minimize ongoing damage to both the public interest and private property 
caused by extraction of beach sand from the nearshore and public tidelands.   
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CONCLUSION: 
This request is submitted for City Council consideration and possible action with regard to the 
five recommendations set forth on page 1 of this report. 
 
 
Respectfully submitted by: 
 
 
_______________________________________ 
Molly Melius 
Stanford Environmental Law Clinic 
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An Evaluation of the Ongoing Impacts of Sand Mining at the CEMEX Lapis Sand Plant in Marina, 

California on the Southern Monterey Bay Shoreline 

______________________________________________________________________________ 

Robert S. Young, PhD, PG, 
Professor of Geology, Western Carolina University 
Director, Program for the Study of Developed Shorelines  
 

Purpose and Overview: The City of Marina commissioned this report to assist in its management and 

decision‐making for coastal property and resources within the City’s jurisdiction.  Consistent with that 

purpose, this report provides a review and synthesis of available documentary information and scientific 

literature addressing the impact of current sand mining activities within southern Monterey Bay. To 

assist in preparation of this report, in March 2017, the author visited the Lapis Sand Mine, the site of 

current beach sand mining activities in the City of Marina.  It is my understanding that the Lapis Sand 

Mine is the only coastal mining activity in Monterey County at this time, and that other sand mining 

operations that previously operated along the Monterey Bay shoreline ceased operations in the late 

1980s.  Accordingly, all references to ongoing beach sand mining in this report are to the Lapis Sand 

Mining operation in the City of Marina. 

 

This report is intended for an informed lay audience and, in particular, for City of Marina officials seeking 

to base coastal management decisions on the best available science.  It provides a distillation of the 

most relevant facts and science related to the basic question: “Are sand mining activities at the Lapis 

Sand Mine (Figure 1) impacting the sediment budget and shoreline change rates in the vicinity of the 

mine?”  Based on my review of the available information, data, and scientific literature, I conclude that 

beach sand extraction by the Lapis Sand Mine constitutes a significant source of sand loss from the 

southern Monterey Bay central littoral cell and, as a result, is causing or contributing to significant 

adverse effects on coastal property, resources, and uses.   

 

The portions of southern Monterey Bay shoreline have the highest erosion rates in the state. None of 

the documents reviewed for this report can offer any explanation for these anomalously high erosion 

rates beyond the sand extraction from the littoral zone at the Lapis Mine. The overwhelming evidence 

leads me to conclude that continued sand mining activities have led to a substantial sand deficit in 

southern Monterey Bay. This sand deficit is driving these anomalously high rates of coastal erosion. In 

order to grapple with the serious erosion problems in southern Monterey Bay, I recommend that the 
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City of Marina pursue options to stop beach sand mining activities at the Lapis facility. 

 

 

Figure 1. Aerial view of the Lapis Sand Plant, Marina, CA. 

 

Introduction: Sand is to beaches and shorelines, as water is to western urbanization and agriculture. 

Sand moves between sources and temporary sinks. Preserving this sand and its movement is the key to 

maintaining the broad coastal economy, providing storm protection to infrastructure and shoreline  

development, ensuring recreational use of a state’s beaches, and protecting coastal ecosystems. This 

free movement of sand between sources and sinks is commonly referred to as the Sand Sharing System. 

Many legislative and rule‐making bodies have codified the importance of the Sand Sharing System. 1  

                                                       

1 For example, the State of Georgia Code § 12‐5‐231 (2015) reads:  
The General Assembly finds and declares that coastal sand dunes, beaches, sandbars, and 
shoals comprise a vital natural resource system, known as the sand‐sharing system, which 
acts as a buffer to protect real and personal property and natural resources from the 
damaging effects of floods, winds, tides, and erosion. . . . The General Assembly further finds 
that this sand‐sharing system is a vital area of the state and is essential to maintain the 
health, safety, and welfare of all the citizens of the state. . . .  It is declared to be a policy of 
this state and the intent of this part to protect this vital natural resource system by allowing 
only activities and alterations of the sand dunes and beaches which are considered to be in 
the best interest of the state and which do not substantially impair the values and functions 
of the sand‐sharing system and by authorizing the local units of government of the State of 
Georgia to regulate activities and alterations of the ocean sand dunes and beaches . . . . 
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This Sand Sharing System is based on the uncontroversial, science‐based concept that sand is constantly 

being exchanged from one coastal feature to another: from dunes to the beach, from one stretch of 

shoreline to the next, from the beach to the nearshore sand bars. Removal of sand from the system will 

impact all portions of the system eventually.  

 

The Sand Sharing System can be described by the development of a sediment budget. Sediment (sand) 

budgets are important tools in understanding regional sand supply, loss, and movement. Best and 

Griggs, 1991; Rosati, 2005. A sand budget itemizes and quantifies the sources (inputs), sinks (outputs), 

and movement of the sand within a littoral cell. A littoral cell is a relatively self‐contained section of 

coast where the sand circulates, i.e “a defined length of shoreline along which the cycle of sediment 

erosion, transportation, and deposition is essentially self‐contained.” Philip Williams & Associates, 2008 

at 21.  Littoral cells are separated from each other by features that block the exchange of sand, like a 

rocky headland. The south Monterey Bay shoreline has been divided into sub‐cells, which are essentially 

delineated by differing sand transport directions (shown in Figure 2). Patsch and Griggs, 2007. The Lapis 

Mine sits approximately in the middle of the Central sub‐cell, stretching from the Salinas River to Sand 

City in the south. The basic sources and sinks within this sub‐cell are listed in Table 1.  

 

Numerous researchers have quantified the sediment movement within the southern Monterey Bay 

littoral cell. The sediment budgets in these studies vary depending on the area within Monterey Bay 

they are considering and the type of sediment being quantified (e.g. beach sand vs. all sediment). Patsch 

and Griggs, 2007; Jones and Griggs, 1985; Smith, 2005; Philip Williams & Associates et al., 2008; 

Thornton, 2016. However, all of the studies conclude that sand mining removes a significant amount of 

sand from the sand budget and is contributing to shoreline erosion. 
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Figure 2. Southern Monterey Bay Littoral Sub‐Cells and Net Sediment Transport. Source: Figure 12 from 

Philip Williams & Associates et al. (2008).  

 

The most recent sediment budget for the Central sub‐cell was presented by Thornton (2016) and is 

summarized in Table 1. It is significant that these data are presented in the peer‐reviewed scientific 

journal, Marine Geology. This offers a high level of confidence in the data quality. This sand budget is 

useful because it is focused on the Central sub‐cell and considers only beach compatible sand. 

Thornton’s recent sediment budget indicates that the biggest source of sand in the southern Monterey 

Bay is from dune erosion. However, only about 25% of the dune sand is coarse enough to stay on the 

beach; the remaining 75% of the finer grained sand ends up being transported offshore (or blown back 

into the dunes). Thornton, 2016. Because CEMEX mines the coarse beach sand tracked in his budget, 
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Thornton’s 2016 budget is the most appropriate sediment budget to use for the purposes of 

determining the sources and sinks of the sand that feed the beaches in the City of Marina.2 

 

Table 1. Sand budget for SMB central sub‐cell.3 Values in m3/year × 103. Uncertainties are presented 

with the values. Source: Table 2 from Thornton (2016).  

 

 

Dunes contribute an estimated sand volume of 155,000 cubic meters/year to the littoral system. 

Thornton 2016. There is also a small sediment input to the Central sub‐cell system from the Salinas River 

that has decreased through time.4  The sand input to the Central sub‐cell from riverine sources is 

relatively modest – about 34,000 cubic meters/year – because most sand from the Salinas River is 

transported north.5 Thornton, 2016; Patsch and Griggs, 2007.  

 

                                                       

2 Only sand with a grain size greater than .25 mm typically stays on the beach. Thornton, 2016.  This coarse beach 
size sand is the type of sand that CEMEX mines. Thornton, 2016. Therefore, other broader sediment budgets 
showing large amounts of sand being lost offshore are not relevant to the analysis of impacts from sand mining. 
See, e.g., Philip Williams & Associates et al., 2008 at 46. 

3 Beach sand budgets were calculated for two time periods to examine the impact of sand mining: “The first 
budget is calculated from 1940 to 1989 during the time of intensive drag‐line sand mining of the surf zone focused 
on the south end of the littoral cell. The second budget is calculated from 1989 to 2011 after all the drag‐line 
mines were closed leaving only a dredge pond mining operation at the north end of the littoral cell.” Thornton, 
2016. 

4 Two dams, built in 1941 and 1961, are estimated to have reduced the total annual sediment input from the 
Salinas river by 33%. Willis and Griggs, 2003. However, this does not have a major impact on the Central sub‐cell 
sand budget since most of the sand from the Salinas is “is driven northward by the dominant littoral drift” and is 
eventually carried into the Monterey Submarine Canyon. Patsch and Grigggs, 2007. 

5 Other studies estimate an even lower volume of sediment  – less than 8,000 cubic meters – traveling south from 
the Salinas river. Philip Williams & Associates et al., 2008. 
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Sand within this cell moves from dunes to the beach as the shoreline recedes. It also moves back and 

forth along the shore by waves (this is known as longshore sediment transport or littoral drift). But, for 

the most part, the sand remains in the cell as a part of the Sand Sharing System, maintaining a balance 

that stabilizes the shoreline and the beaches. If there is a balance between sand entering and leaving 

the beach, then the shoreline position will remain stable. If there is a deficit of sand entering the beach, 

the shoreline will move landward, or erode. Sand mining that removes sand from this active system 

becomes a permanent sink— taking away sand that will never return. Thornton (2016) finds that sand 

mining is the only significant sink (or loss) of beach size sand in the sand budget for this sub‐cell.  

 

Impacts of sand mining: There is no scientific dispute that removing sand from the active Sand Sharing 

System will decrease the amount of sand available for building and maintaining beaches. The question 

for setting policy direction is whether such removal is significant enough to have a long‐term effect on 

shoreline position, beach volume, and beach/dune erosion. The first step in understanding the potential 

impact of the sand removal at the Lapis Mine is to determine if the sand is actually being removed from 

the active Sand Sharing System (from the littoral zone).  

 

All of the available evidence shows that sand is being removed from the littoral zone. The dredging 

activity relies on a suction dredge operating in an artificial lagoon immediately adjacent to the beach. 

The lagoon is filled during coincident high tides and large waves, and the sand is removed by the dredge 

for processing. The sand filling the lagoon comes directly from the beach and nearshore immediately in 

front of the mine (Figure 3). The lagoon also traps sand that is moving in either direction along the 

beach. During a site visit by the author in 2017, recent storm waves had clearly reached well past the 

seaward portion of the lagoon (Figure 4). The visible wrack line was across the footprint of the lagoon. It 

is clear that the sand repeatedly filling the lagoon could not be coming from anywhere else other than 

the adjacent beaches and nearshore. Numerous peer‐reviewed papers examining the sediment budget 

of southern Monterey Bay support the conclusion that the sand being removed at the Lapis Mine is 

coming from the local Sand Sharing System; and thus, it is a permanent, annual sink (deficit) in the 

littoral cell sand budget. Patsch and Griggs, 2007; Jones and Griggs, 1985; Smith, 2005; Philip Williams & 

Associates et al., 2008; Thornton, 2016. 
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Figure 3. Image of the sand mining operations at the CEMEX Lapis Mine. Note the fact that waves are 

pouring over the berm and into the lagoon. Effectively, the mining here is occurring in the active surf 

zone. Photo credit: Gary Griggs 

 

 

Figure 4. In a March 2017 visit to the site, the author noted that the lagoon had been filled by storm 

waves and heavy equipment. The high tide wrack lines crossed the tracks of the equipment and the 

outer edge of the lagoon footprint.  
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The Lapis Sand Mine has not provided current extraction volumes to the City of Marina, nor publicly 

shared annual extraction information. Thornton (2016) estimated the sand removal to be approximately 

205,000 cubic meters per year based on a CEMEX Annual Report from 2000. The Coastal Regional 

Sediment Management Plan for Southern Monterey Bay (Philip Williams & Associates et al., 2008) used 

an estimate of around 153,000 cubic meters per year. Both numbers represent a significant removal of 

sand from the littoral cell. It is important to keep in mind that these numbers represent average, annual 

removal. It is likely that the sand volume mined each year has fluctuated from slightly below to above 

this average rate range. As Table 1 indicates, the total sand volume exchanged annually in the sub‐cell is 

estimated at approximately 326,000 cubic meters per year. Therefore, sand mining at the Lapis site is 

removing approximately 47% to 63% of the local sand budget. 

 

To put these numbers in perspective, the Lapis mining operation is removing somewhere around 

750,000 to just over 1 million cubic meters of sand every five years. This is the equivalent of a large 

beach nourishment project for many beaches in the United States. For example, a proposed U.S. Army 

Corps of Engineers beach nourishment project along an eroding stretch of the Southern California coast 

would (1) initially place 260,000 cubic meters of replacement sand on the Encinitas beach, with 168,000 

cubic meters of replacement sand added every five years and (2) initially place 535,000 cubic meters of 

sand along Solana Beach, with planned renourishment of 221,000 cubic meters every ten years.6 The 

projected cost for this project is $165 million, with annual costs of over $3.5 million.7 Given the costs of 

such projects, it is difficult, from a public policy perspective, to justify a similar beach nourishment effort 

along the similarly erosive southern Monterey Bay coast when the Lapis Sand Mine will quickly offset 

any replenishment benefits by sand removal for commercial profit.  

 

Evidence of impact:  Removal of sand at these volumes, over the long term, from a relatively closed 

littoral cell necessarily causes a negative impact on the coastal systems within that cell. Because the 

longshore sediment transport rates in southern Monterey Bay are small (on the order of 10,000 to 

20,000 cubic meters per year) relative to the amount of material being removed annually at the Lapis 

                                                       

6 See U.S Army Corps of Engineers Project Description (numbers converted from cu yards to cu meters): 
http://www.spl.usace.army.mil/Missions/Civil‐Works/Projects‐Studies/Solana‐Encinitas‐Shoreline‐Study/. 

7 Cost estimates are the most recent numbers in the media from December 2016:  
http://www.thecoastnews.com/2016/12/15/federal‐funding‐for‐50‐year‐sand‐project‐approved/.  

Exhibit 23 
CCC-17-CD-02 

Page 23 of 33



9 

 

Sand Mine, the greatest sand deficit will be closest to the mine, within the municipality of Marina 

(Figure 5). Thornton, 2017; Philip Williams & Associates et al., 2008. 

 

 

Figure 5. Typical section of rapidly eroding shoreline with the City of Marina. 

 

A comprehensive evaluation of coastal erosion rates for the State of California conducted by the United 

States Geological Survey (Hapke et al., 2006) shows that the Central sub‐cell has the highest erosion 

rates in the state (Figure 6).8  Hapke et al. (2006) and other studies looking at long‐term average erosion 

rates show that erosion rates have increased dramatically over the last century in the southern 

Monterey Bay. This is illustrated by how much higher recent erosion rates are than long‐term erosion 

rates. For Marina State Beach, Hapke et al. (2006) calculated an average erosion rate from 1910‐2002 of 

1.4 to 2.0 ft/yr and from 1970 to 2002 of 3.1 to 5.2 ft/year.9 Other studies support the increasing trend 

                                                       

8 Hapke et al. (2006) calculated an average erosion rate from 1970 to 2002 of 4.0 ft/year for southern Monterey 
Bay between the Salinas River and Monterey. Thornton et al., 2006 estimated approximately 3.0ft/year of erosion 
from 1985 to 2005. Smith (2005) calculated erosion rates in southern Monterey Bay at 1m/yr (3.28 ft/yr). 

9 These results are broadly consistent with the erosion rate results in Thornton et al. (2006). Thornton et al., (2006) 
estimated approximately 1.0 ft/year of erosion in Marina from 1940‐1985 and 4.7 ft/year of erosion in Marina 
from 1985 to 2005. 
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in erosion rates in southern Monterey Bay over the past century. Thornton, 2006; Jones and Griggs, 

1985. The difference between the long‐term erosion rates (which include a period of time before sand 

mining and older mining methods before the suction dredge) and the short‐term erosion rates 

(including only the period of modern mining with current sand extraction amounts) in Hapke et al. 2006 

is significant: it demonstrates that the impact of current sand mining practices on local shorelines has 

been an increase in the rate of erosion. 

 

 

Figure 6. Dune Erosion Rates in Southern Monterey Bay. Source: Figure 18 from Philip Williams & 

Associates et al. (2008). 
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None of the documents reviewed for this report can offer any explanation for these anomalously high 

erosion rates beyond the sand extraction from the littoral zone at the Lapis Mine. The overwhelming 

evidence leads me to conclude that continued sand mining activities have led to a substantial sand 

deficit in southern Monterey Bay. This sand deficit is driving high rates of coastal erosion. 

 

Coastal management implications and recommendations:  In the vast majority of coastal communities in 

the continental United States, rising sea level is the primary driver of long‐term coastal erosion. In those 

localities, managers have little choice but to accept the fact that halting global sea‐level rise is not a 

problem they can tackle alone. Coastal management, therefore, becomes an exercise in planned 

adaptation and perhaps some degree of shoreline stabilization— typically with beach nourishment as a 

key component. 

 

In southern Monterey Bay, municipalities and coastal managers are confronted with a unique 

complicating factor for the development of any sediment management plan (e.g. Philip Williams & 

Associates et al., 2008) or erosion mitigation plan (e.g. ESA PWA, 2012). Coastal erosion is being 

exacerbated by (at best) or driven by (at worst) the direct and intentional removal of sand from the Sand 

Sharing System. 

 

Given the costs and other significant disadvantages of long‐term beach nourishment programs, coastal 

managers can best serve the public interest by first attempting to eliminate sand sinks that are 

contributing to coastal erosion.  In southern Monterey County, the Lapis Sand Mine is a substantial sand 

sink that is removing roughly 50 percent or more from the littoral system sand budget and, therefore, is 

a significant source of the coastal erosion that is negatively affecting coastal property, resources, and 

uses.  Mitigating this ongoing erosion with hard structures (seawalls, revetments, and other coastal 

armoring) is not a sound policy response to the problem, as seawalls and groins will also directly 

interfere with the Sand Sharing System and create additional sand deficits. Before municipalities and 

regional managers can meaningfully implement any serious, comprehensive, long‐term coastal planning, 

they will have to deal with the harmful sand deficit caused by the Lapis Sand Mine.  Based on my review 

of the available information and literature and my professional expertise, I recommend that the City of 

Marina pursue options for halting the beach sand mining activities at the Lapis facility. 
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RESOLUTION NO. 2017-____ 
 

A RESOLUTION OF THE CITY COUNCIL OF MARINA FINDING THE 
CURRENT OPERATION OF THE CEMEX MINE MEETS THE ELEMENTS 
REQUIRED FOR A PUBLIC NUISANCE DUE TO ITS EROSIVE EFFECTS 
ON THE SOUTHERN MONTEREY BAY COAST AND FINDING THE 
CEMEX MINE TO BE IN VIOLATION OF SECTIONS 17.41.260 AND 
17.25.030 OF THE MUNICIPAL CODE 

 
WHEREAS, the CEMEX Sand Mine facility, located between Lapis Road and the Monterey Bay 
in the City of Marina (hereinafter “Lapis Sand Mine”), extracts large volumes of sand from an 
artificial dredge pond located on the beach adjacent to the shoreline; and 
 
WHEREAS, the CEMEX dredge operations are maintained by mechanical manipulation of the 
beach dredge pond, which changes shape and location over time to draw in coarse beach sand 
from the nearshore and public tidelands during high tide events; and  
 
WHEREAS, the coastal dunes and beach on the CEMEX property contain federally threatened 
and endangered species and habitat that has been designated as Environmentally Sensitive 
Habitat Area under the Coastal Act; and 
  
WHEREAS, the Lapis Sand Mine operates and maintains sand-moving equipment, moves 
wet/dry sand, and extracts sand within an environmentally sensitive beach habitat; and 
 
WHEREAS, the Lapis Sand Mine stockpiles its extracted sand in the sensitive coastal dune 
habitat; and  
 
WHEREAS, the Lapis Sand Mine operations degrade the environment by interfering with 
sensitive coastal resources and habitat; and 
 
WHEREAS, the southern Monterey Bay coast suffers from extremely high rates of erosion; and 
 
WHEREAS, the Lapis Sand Mine annually extracts an estimated 153,000 to 205,000 cubic 
meters of sand; and  
 
WHEREAS, the City resolved on March 15, 2016 to authorize the City Manager “to request the 
California Coastal Commission to assist the City with and/or assume responsibility for, in 
coordination with the City, any enforcement proceedings that may be pursued relative to possible 
violations of the California Coastal Act and the Marina Local Coastal Program by the Cemex 
Sand Mining operations”; and 
 
WHEREAS, on March 17, 2016, the California Coastal Commission issued a Notice of Intent to 
Commence Cease and Desist Order and Restoration Proceedings and Administrative Civil 
Penalties Proceedings against CEMEX for unpermitted development, including sand dredging 
and extraction and related activities and development; and 
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WHEREAS, on May 16, 2017, the State Lands Commission issued a letter to CEMEX 
concluding that the Lapis Sand Mine is engaged in unlawful conversion of state public trust 
resources and indicating that CEMEX must either immediately submit a lease application to the 
Commission or cease dredge pond operations because of the financial and resource impacts its 
operations have on the state; and  
 
WHEREAS, the City commissioned Dr. Robert S. Young, Ph.D., Director of the Program for the 
Study of Developed Shorelines and a Professor of Coastal Geology at Western Carolina 
University, to independently review the available information and academic literature on coastal 
erosion in the southern Monterey Bay and prepare an expert report to evaluate the effects, if any, 
of the Lapis Sand Mine on coastal erosion; and 
 
WHEREAS, Dr. Young concluded that the Lapis Sand Mine constitutes a significant source of 
sand loss from the southern Monterey Bay littoral cell and, as a result, is causing erosion and 
significant adverse effects on coastal property, resources, and uses; and 
 
WHEREAS, there is a scientific consensus that the Lapis Sand Mine extracts sand at a level that 
significantly contributes to high rates of erosion along the southern Monterey coast; and  
 
WHEREAS, erosion due to the Lapis Sand Mine extraction activities causes significant physical 
and economic injury to public and private property along the southern Monterey coast; and  
 
WHEREAS, the Lapis Sand Mine interferes with the public’s access to and use and enjoyment of 
the beaches along Marina’s coastline in a customary manner; and 
 
WHEREAS, section 3479 of the California Civil Code states: “Anything which is injurious to 
health, including, but not limited to, the illegal sale of controlled substances, or is indecent or 
offensive to the senses, or an obstruction to the free use of property, so as to interfere with the 
comfortable enjoyment of life or property, or unlawfully obstructs the free passage or use, in the 
customary manner, of any navigable lake, or river, bay, stream, canal, or basin, or any public 
park, square, street, or highway, is a nuisance.”; and 
 
WHEREAS, section 3480 of the California Civil Code states: “A public nuisance is one which 
affects at the same time an entire community or neighborhood, or any considerable number of 
persons, although the extent of the annoyance or damage inflicted upon individuals may be 
unequal.”; and 
 
WHEREAS, the current operations of the Lapis Sand Mine appear to this Council to meet the 
required elements for a public nuisance under sections 3479 and 3480 of the California Civil 
Code; and 
 
WHEREAS, section 731 of the California Code of Civil Procedure authorizes the City Attorney, 
at the direction of the City Council, to bring a civil action in the name of the people of the State 
of California to abate a public nuisance; and 
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WHEREAS, section 17.41.260 of the Municipal Code requires “all operators of existing mining 
operations” to submit to the planning department (1) a brief statement specifying the 
approximate annual volume of sand being removed and (2) an accurate cronaflex ortho-
topographic map by January 1st of every year “[i]n order to establish reference base data for the 
purpose of determining whether or not any particular mining activity constitutes new mining 
activity and to monitor shoreline erosion”; and 
 
WHEREAS, City records indicate that the Lapis Sand Mine has not complied with these 
requirements since 1992, when the prior facility owner submitted extraction levels for year 1991; 
and 
 
WHEREAS, section 17.25.030 of the Municipal Code requires a coastal development permit for 
conditional uses, such as dredge ponds, in the Coastal Conservation and Development District; 
and 
 
WHEREAS, the CEMEX Sand Mine is located in the Coastal Conservation and Development 
District and CEMEX has not obtained a coastal development permit; and 
 
WHEREAS, this resolution does not enjoin CEMEX from continuing sand mining activities 
unless and until the City Attorney seeks judicial enforcement of this nuisance declaration and a 
judicial order enjoining further sand mining; and 
 
WHEREAS, section 17.60.040 of the Municipal Code empowers the City Council to direct the 
City Attorney to either commence civil action or abatement proceedings for violations of the 
City’s zoning title, including sections 17.41.260 and 17.25.030; and 
 
WHEREAS, the action below is taken by this Council following careful consideration of a) all 
written materials submitted by staff, consultants, and members of the public, and b) comments 
made at the public hearing by staff, consultants, the public, and members of this Council. 
 
NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of Marina does 
hereby: 
 

1. Approve this Resolution; and 
 

2. Authorize the City Attorney to pursue the possibility of a civil action against CEMEX to 
declare and abate the Lapis Sand Mine as a public nuisance under sections 3479 and 3480 
of the California Civil Code pursuant to California Code of Civil Procedure section 731; 
and 

 
3. Authorize the City Attorney to pursue the possibility of commencing action or 

proceedings for abatement under section 17.60.040 of the Municipal Code due to 
CEMEX’s continued violations of the reporting requirements under section 17.41.260 of 
the Municipal Code; and 
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4. Authorize the City Attorney to pursue the possibility of commencing action or 
proceedings for abatement under section 17.25.030 of the Municipal Code; and 

  
5. Direct the City Attorney, at such time as he deems appropriate, to report back to the City 

Council, in closed session, with regard to which of the above-listed litigation actions he 
recommends and has decided to pursue on behalf of the City. 

 
PASSED AND ADOPTED by the City Council of the City of Marina at a regular meeting duly 
held on the 6th of June, 2017, by the following vote: 
 
AYES, COUNCIL MEMBERS: 
NOES, COUNCIL MEMBERS: 
ABSENT, COUNCIL MEMBERS: 
ABSTAIN, COUNCIL MEMBERS: 
 

___________________________ 
Bruce Delgado, Mayor 

 
ATTEST: 
 
 
 
____________________________ 
Anita Sharp, Deputy City Clerk 
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From: E. B. Thornton and R.T. Guza     20 June 2017 

To: California Coastal Commission 

Subject: Impacts by the Cemex mine on the southern Monterey Bay shoreline 

Summary: Based on results in the peer reviewed literature, Cemex sand mining has and is 
eroding the southern Monterey Bay (SMB) shoreline. Relevant observations between Sand City 
and the Salinas River include dune [7, 8] and beach [3] recession rates between 1910 to 2011, 
sand discharge from the Salinas River [2, 9], alongshore sediment transport direction and 
amounts [4], and sediment mean grain sizes, distributions and petrology [1, 8]. Mined sand 
volumes were obtained through the public records act, Cemex statements, reclamation plans, and 
surveys of the CEMEX dredge pond.  Observations show that the alongshore relocation of the 
most intense mining causes a corresponding relocation of the most rapid shoreline recession. 
Recession rates increased dramatically at the new mine location, and decreased dramatically at 
the old location. Cessation of mining will dramatically reduce erosion rates in SMB, and 
shorelines could even slightly accrete with no climate change. The effects of future climate 
change are unknown, but sea level rise will (with all else constant) increase shoreline erosion. 
With no climate change, and with all plausible climate scenarios, continued sand mining 
substantially increases future shoreline erosion relative to no mining.  

Background: Sand budgets estimate the sand mass balance within prescribed littoral cell 
boundaries. Beach sand is mobilized by energetic waves. Cross-shore sand transport is between 
the shoreline and offshore, with the beach face most eroded by winter storms. On stable beaches, 
the summer recovery equals and winter erosion. Sand is redistributed, but not created, by 
seasonal cross-shore sand exchange. Sand also moves alongshore, transported by alongshore 
currents driven by obliquely incident breaking waves. In southern Monterey Bay (SMB), wave 
height and direction both vary seasonally, and SMB beach sand at various times of the year 
moves onshore, offshore, upcoast and downcoast. On an idealized long straight beach, sand can 
be transported alternately (seasonally) up and down coast, and onshore and offshore, but with no 
net change in total nearshore sand volume. In this idealization, the beach sand volume is stable 
over time. Real beaches are often unstable because of changes in the amount of sand received 
from rivers and, in the case of SMB, beach sand is mined. When loss exceeds gain, the shoreline 
erodes, with dune or cliff retreat. Real shorelines are stable only when gains equal losses.  

Southern Monterey Bay: Between 1910 and 1945 [3], the Salinas River delivered 101k m3/yr, 
mining at Sand city was relatively small (26K m3/yr after 1927), and on average SMB shoreline 
accreted 0.9 m/yr (Figure 1a).  Between 1989-2016 after all dragline mines closed, Cemex sand 
mining increased (205K m3/yr), river flood control reduced sediment input to 34Km3/yr, and 
beach and dune eroded (166m3/yr) (Figure 1b). Fine sand excluded above, increase beach and 
dune loss to ~280 m3/yr. If mining is stopped, and all else is held constant, dune and beach 
erosion in SMB will slow dramatically and even reverse although the accretion rate will be 
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slower than pre-1945, prior to river damming (Figure 1c). Integrating the present recession rates 
over the shoreline length yields a loss >6 acres/yr.  The total losses from the SMB littoral cell 
attributed to the Cemex mine since 1965 exceed 140 acres and 14 million m3 of sand, 
comparable to the famous 17 million m3 "mega-nourishment" on the Dutch coast, intended to 
widen beaches for decades over 10s of kms [6]. The CEMEX mine is a slow (in time) mega-
unnourishment of SMB. 

 

Details: Between 1940 and 1989 the largest amount of sand mining was in Sand City. By 1990, 
dragline mines closed with no mining in Sand City and mining increased at Marina (locations in 
Figure 2a).  Recession rates and mining locations changed contemporaneously (Figure 2b). High 
dune recession rates followed the mining, and the Marina recession rate (Figure 2b) is one of the 
highest in California. These observations show, with a clarity rare in nearshore processes, the 
detailed effect of a large alteration in local sediment budgets. 

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
Figure	1.	Shoreline	recession	rate	versus	
alongshore	location	between	Sand	City	and	
Salinas	River	[3]	(a)	1910-1945,	small	mining	
rate	(~26K	m3/yr)	at	Sand	City	and	large	
river	input	(101K	m3/yr).	The	net	gain	was	
78K	m3/yr.	The	average	shoreline	accreted	
0.9	m/yr.	(b)	1989-2016,	large	Cemex	
mining	rate	(205	m3/yr)	and	smaller	river	
load	(34K	m3/yr).	The	net	loss	of	dune	and	
beach	of	~166K	m3/yr.	The	average	
shoreline	recessed	-1.3	m/yr.	(c)	Projection	
assuming	no	mining.	Dune	and	beach	
erosion	is	reduced,	and	even	reversed.	
Future	climate	change	is	not	included	in	(c)	
and	could	increase	erosion.	
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The mined sand replacement comes from the adjacent beaches and dunes. When the beach is 
narrowed owing to mining, the dune is vulnerable to large waves at high tide that act to undercut 
the dune toe with the dune face slumping onto the beach. By this process, the beach is nourished 
by the dune sand and the width of the beach restored to an equilibrium width at the expense of 
dune recession.   

The Cemex pond is filled by interrupting alongshore transport, at the expense of downdrift 
beaches. The pond captures beach sand moving alongshore when large waves occur anytime of 
year. The pond fills during a few days of intense winter storms where the fronting beach is 
shoved landward as overwash. The recovery of the fronting beach occurs over weeks with the 
indentation of the shoreline drawing beach sand from both up- and down-coast. Annual net 
alongshore fluxes are not relevant to the efficiency of hole filling. With seasonally reversing 
alongshore transport, the hole fills from both sides.   

 

 

Figure 2. (a) Sediment budget for beach size sand (>0.25mm) for littoral cell from Sand City to 
Salinas River (dashed brown lines) between 1989-2011 showing input of beach size sand from 
beach and dune (blue arrows), plus Salinas River from north and littoral transport from south 
(brown arrows) balances loss owing to Cemex sand mine. (b) Alongshore averaged dune top 
recession rate versus time at Sand City and Marina [7, 8]. By1989 (vertical dashed line), mining 
ceased at Sand City, and increased at Marina. The recession rates changed accordingly. If future 
Cemex mining at Marina stops, and all else stays the same, shoreline recession at Marina will 
decrease dramatically. The effects of future sea level rise are not included. There are no plausible 
climate scenarios where continued sand mining does not substantially increase shoreline erosion 
relative to no mining. 
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Decision: Recent decisions regarding the Cemex sand mine are pertinent to the consideration 
before the California Coastal Commission and support a decision to close the mine. The 
California State Lands Commission requires Cemex to either obtain a permit or close because the 
mine captures and steals beach sand moved alongshore below mean high tide that belongs to the 
public trust. The loss of sand from both up- and downdrift results in significant regional 
shoreline recession and loss of land. The City of Marina decreed the Cemex mine, located within 
their city, causes significant recession of their shoreline and that the loss of land is a public 
nuisance in violation of their LCP, and therefore must stop.  
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TESTIMONY TO CALIFORNIA COASTAL COMMISSION ON  
SAND MINING IN CITY OF MARINA 

 
GARY GRIGGS 

DIRECTOR INSTITUTE OF MARINE SCIENCES 
DISTINGUISHED PROFESSOR OF EARTH AND PLANETARY SCIENCES 

UNIVERSITY OF CALIFORNIA SANTA CRUZ 
 

SOUTHERN MONTEREY BAY SHORELINE PROCESSES AND SAND REMOVAL 
 

1. Sand movement along California shoreline has been well understood for over 50 
years within the concept of littoral cells or beach compartments consisting of 
sources, littoral transport, and sinks or losses. 

 
2. Monterey Bay contains two distinct self-contained littoral cells: 1] The Santa 

Cruz Littoral Cell, which extends from Point San Pedro on the north to 
Monterey Submarine Canyon at Moss Landing on the south where littoral sand 
moves offshore; and 2] The Southern Monterey Bay Littoral Cell, which extends 
from the breakwater in Monterey north to the head of Monterey Submarine 
Canyon. 

 
3. The primary sand sources historically for the Southern Monterey Bay Littoral 

Cell were the Salinas River and erosion of the dunes. Bulge in shoreline off of the 
river mouth provides evidence of the historic past importance of the Salinas 
River sand discharge. Very little sand is delivered to the shoreline today as a 
result of both two dams that trap about about 33% of the sand load and heavy 
water pumping and diversions from the river basin for agricultural uses.  

 
4. Littoral drift or longshore transport of sand moves north from Salinas River into 

head of Monterey Canyon. Sand along southern bay shoreline moves both up 
and downcoast with changing direction of wave approach.  

 
5. Southern Monterey Bay beach sands have been mined or extracted since about 

1906 because of their composition, hardness, roundness, color and purity making 
them valuable for a wide variety of commercial uses. Accurate numbers on 
annual volumes of sand removed are difficult to obtain but best conservative 
estimates are in the range that about 200,000 – 250,000 cubic yards (260,000 to 
325,000 tons), or about 20,000 – 25,000 dump truck loads.  

 
6. As many as 6 sand mines were active at various time over the past century in 

both Marina and Sand City. Five of these took sand directly off the beach 
whereas at the site of the present CEMEX mine, sand was removed by dredge 
from a pond on the back beach. 

 
7. In the late 1980s all sand mining permits were terminated with the exception of 

the CEMEX dredging operation, although at this time the extraction volumes 
were increased to more-or-less equal the total volumes previously removed by 
all of the mines combined. 
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8. Best estimates today are that CEMEX removes 200,000 – 250,000 cubic yards 

annually from the pond. This volume is equivalent to a line of dump trucks 
extending from the pond in Marina to Half Moon Bay or Pacifica (20,000 to 
25,000 trucks) every year (or a truck every 20-30 minutes). 

 
9. Average annual erosion rates of the unconsolidated sandy bluffs backing the 

southern Monterey Bay shoreline have been measured at: 1] about 4-6 feet/year 
at Marina State Beach; 2] about 6 feet/year at former site of Stilwell Hall at Ft. 
Ord; 3] about 3-4 feet/year at the Monterey Beach Hotel, and 4] about 1-2 
feet/year at Ocean Harbor House condominiums on Del Monte Beach.  These 
rates are highest in the north, closer to the sand mine and decrease southward. 

 
10.  The volume of sand eroded annually on average from the bluff was determined 

by using the 8 miles of bluffs from the CEMEX mine to Del Monte Beach, an 
average bluff height of 40 feet and an average retreat rate of 4 feet/year and 
totals 250,000 cubic yards/year, This is essentially the same volume of sand as is 
now being removed by CEMEX. 

 
11.  If all 200-250,000 cubic yards/year of sand had come from the pond, they would 

have created a hole 2,500 to 3,100 feet deep.  The pond continues to be filled 
from sand washed in from the surf zone at high tide or during large wave events. 

 
12.  Detailed study of sands collected along the Monterey Bay shoreline which 

involved analysis of grain size, mineralogic composition and grain surface and 
shape attributes suggests that Salinas River does yield significant sand to 
nourish the southern Monterey Bay beaches and indicate that the sand 
withdrawn by mining operations is primarily eroded dune sand.  

 
13.  The Southern Monterey Bay littoral cell must be considered a relatively closed 

system with limited sand sources. 
 

14. Nourishment of southern bay beaches from the Salinas River is not significant 
and cannot be invoked to provide a mechanism to support the concept that the 
mined sand is a renewable resource. 
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June	23,	2017	
Memo	
	
To:		California	Coastal	Commission	
	
From:		Philip	G.	King,	Ph.D.	
	
Re:	Economic	Analysis	of	Proposed	Cessation	of	Sand	Mining	in	Marina,	CA	
	
	
I	have	been	asked	by	staff	members	of	the	California	Coastal	Commission	(CCC)	to	
provide	an	analysis	of	the	economic	costs	associated	with	sand	mining	in	Marina,	
California.	

I	have	been	studying	the	economics	of	beaches	and	coastal	ecosystems	in	California	
for	over	twenty	years	and	have	prepared	reports	analyzing	the	economics	of	coastal	
tourism	and	recreation	(primarily	at	beaches)	for	various	State	agencies	such	as	the	
California	Coastal	Commission	and	California	State	Parks,	as	well	as	Federal	
agencies	such	as	NOAA	and	the	U.S.	Army	Corps	of	Engineers.		I’ve	also	worked	on	
beach	economics	for	over	a	dozen	coastal	cities	as	well	as	regional	agencies	such	as	
the	San	Diego	Area	Governments	(SANDAG)	and	the	Coastal	Sediment	Management	
Workgroup,	where	I	have	prepared	coastal	regional	sediment	master	plans	for	
several	planning	areas.		(More	details	are	in	my	attached	CV.)		I	have	published	
many	of	these	studies	in	peer-reviewed	journals	and	I	have	served	as	a	referee	for	a	
number	of	journals	as	well	as	the	California	Seagrant.		I	also	am	on	the	editorial	
board	of	the	Journal	of	Ocean	and	Coastal	Economics	(JOCE).	
	

Summary	of	Results	

The	estimates	contained	in	this	memo	are	based	on	several	recent	studies	I	
participated	in,	discussed	and	cited	below.		Table	1	below	summarizes	my	findings.	

	

Table	1:	Economic	Losses	($Millions)	Associated	with	Sand	Mining	in	Marina	

	
Table	one	presents	the	present	value	of	losses	due	to	sand	mining	in	Marina,	CA.		If	
one	looks	at	a	time	horizon	between	2015	and	2030	(dates	of	the	study)	the	
total	losses	from	sand	mining	are	$218.6	million.		If	one	extends	the	loss	
estimates	to	2100	(2015-2100),	these	losses	are	significantly	greater,	$757.2	
million.	
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Methodology	

The	primary	source	of	data	used	in	this	analysis	is	a	forthcoming	report	prepared	
for	The	Nature	Conservancy	and	funded	by	the	California	State	Coastal	Conservancy	
(The	Nature	Conservancy	2017).		This	report	updated	and	extended	and	earlier	
report	(ESA-PWA	2012)	funded	by	NOAA	and	the	Monterey	Bay	Sanctuary	
Foundation.		This	2012	report	estimated	losses	associated	with	sand	mining	and	
found	they	were	of	a	similar	order	of	magnitude	–in	the	hundreds	of	millions	of	
dollars.		Readers	more	interested	in	a	fuller	discussion	of	the	method	employed	are	
encouraged	to	read	the	report.		This	memo	will	provide	a	brief	overview	of	the	
methods	and	data	used	in	the	report	and	how	they	were	applied	to	this	analysis.	
It	should	be	noted	that	after	reflecting	on	the	matter,	I	decided	that	the	best	way	to	
estimate	these	losses	(and	one	consistent	with	the	best	data	available)	was	to	
assume	that	some	agency	would	have	to	nourish	the	beach	to	maintain	current	
beach	width.		This	“avoided	cost”	method	is	a	standard	way	of	estimating	the	costs	
of	shoreline	erosion.		
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Study	Area	

	
Figure	1:	TNC	Study	Area	(TNC,	2017)	

	
Figure	1	above	presents	a	map	of	the	study	area	used.		The	TNC	study	divided	the	
southern	Monterey	Bay	Coast	into	four	reaches:	

• Del	Monte,	including	Del	Monte	Beach	in	Monterey	
• Sand	City	
• Marina	
• Moss	Landing	

The	impacts	on	Moss	Landing	will	be	significantly	small	(if	there	are	any)	and	I	
determined	that	it	was	best	to	only	look	at	the	first	three	reaches.	
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Recreation	
The	recreational	value	of	beaches	in	these	three	reaches	was	measured	using	the	
CSBAT	model,	which	Dr.	King	developed	for	the	State	of	California	and	the	US	Army	
Corps	of	Engineers	(e.g.,	see	King,	2015).		The	purpose	of	the	CSBAT	model	is	to	
provide	meaningful	estimates	of	losses	in	beach	width	to	recreational	value.		This	
model	has	been	applied	in	dozens	of	projects	in	California	for	the	local,	State	and	
Federal	agencies.		Estimates	of	recreational	losses	are	relatively	small	compared	to	
other		losses	since	my	method	assumes	nourishment.	

	
Public/Private	Property	Losses	

Public/Private	Property	Losses	were	evaluated	using	a	geospatial	model	
incorporating	private	and	pubic	property.		Estimates	of	damages	include	losses	due	
to	erosion	(structure	and	land	loss)	and	flooding	(using	FEMA	depth	damage	
curves).		Land	was	valued	at	current	market	rates	given	current	zoning;	
structures/infrastructure	was	valued	at	replacement	cost.		All	values	are	2015	
dollars.		The	TNC	2017	analysis	did	not	include	infrastructure	losses	for	
nourishment,	so	we	were	not	able	to	estimate	these	losses,	which	are	likely	
significant.	

	
Ecological	Losses	

Measuring	the	ecological	loss	from	shoreline	erosion	is	challenging.		The	2017	TNC	
study	relied	on	estimates	developed	in	an	earlier	study	for	the	California	Coastal	
Commission	(2015).		Although	nourishment	retains	beach	width,	it	degrades	
ecological	value	since	many	flora	and	fauna	are	buried	(e.g.,	see	Dugan	et.	al.,	2010,	
Defeo	et.	Al.,	2009).		Typically	nourishment	degrades	ecological	value	immediately	
after,	but	beach	ecosystems	recover	(at	least	partly)	over	time.		

	
Nourishment	Costs	

Nourishment	Costs	were	obtain	from	ESA	and	were	incorporated	into	the	TNC	
(2017)	analysis.		Although	the	analysis	did	assume	some	modest	increases	in	
nourishment	costs	over	time,	if	sand	becomes	unavailable	in	the	future,	or	very	
expensive,	our	estimates	may	be	too	low.	
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Detailed	Results	

	
Table	2:	Economic	Losses	($Millions)	Associated	with	Sand	Mining	2015-2030	

	
	
Table	2	above	presents	estimates	for	the	time	period	2015-2030.		Overall,	the	losses	
due	to	sand	mining	are	substantial,	estimated	at	$218.6	million.		Note	that	
nourishment	costs	are	a	significant	art	of	the	estimate.		However,	without	
nourishment	the	other	losses	would	be	significantly	greater.	
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Table	3:	Economic	Losses	($Millions)	Associated	with	Sand	Mining	2015-2100	

	
	

Table	3	above	presents	estimates	for	the	time	period	2015-2100.		Overall,	the	losses	
due	to	sand	mining	are	substantial,	estimated	at	$757.2	million.		Note	that	
nourishment	costs	are	a	significant	part	of	the	estimate.		However,	without	
nourishment	the	other	losses	would	be	significantly	greater.	
	

These	Estimates	may	be	too	Low	

I	believe	the	estimates	provided	in	this	memo	are	conservative	for	several	reasons:	
1. The	TNC	report	assumes	a	lower	erosion	rate	than	recent	work	by	Thornton	

(2017)	indicates.		If	Dr.	Thornton’s	recent	work	is	correct,	the	losses	would	
be	substantially	higher.	

2. The	reports	are	in	2015	dollars.		Correcting	for	2017	would	increase	
costs/losses	by	a	few	per	cent.	

3. Nourishment	costs	assume	some	diminishment	of	sand	availability,	but	is	
sand	becomes	unavailable	or	significantly	more	costly,	then	the	estimates	
would	be	higher	than	indicated	here.	

4. We	were	unable	to	determine	public/private	property	losses	in	the	Marina,	
the	reach	most	impacted	by	sand	mining.		Incorporating	these	losses	would	
have	significantly	increased	our	estimate.	

Reach/Item No	Sand	Mining Sand	Mining Economic	Loss
Del	Monte	Recreation 188.40$																			 167.30$														 (21.10)$																	
Del	Monte	Public/Private	Property	Loss (28.90)$																			 (64.10)$															 (35.20)$																	
Del	Monte	Ecology 12.70$																					 10.16$																 (2.54)$																			
Nourishment	Costs (7.40)$																	 (7.40)$																			
Sand	City	Recreation 197.60$																			 167.40$														 (30.20)$																	
Sand	City	Public/Private	Property	Loss (57.90)$																			 (70.50)$															 (12.60)$																	
Sand	City	Ecology	 12.00$																					 9.60$																		 (2.40)$																			
Nourishment	Costs (136.70)$													 (136.70)$															
Marina	Recreation 93.50$																					 74.80$																 (18.70)$																	
Marina		Public/Private	Property	Loss -$																						
Marina		Ecology	 34.70$																					 27.76$																 (6.94)$																			
Nourishment	Costs (483.45)$													 (483.45)$															
Total	Recreation 479.50$																			 409.50$														 (70.00)$																	
Total	Public/Private	Property	Loss (86.80)$																			 (134.60)$													 (47.80)$																	
Total	Ecology	 59.40$																					 47.52$																 (11.88)$																	
Nourishment	Costs -$																								 (627.55)$													 (627.55)$															
Total	 452.10$																		 (305.13)$												 (757.23)$															
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Economic	Impact	

The	sand	mining	operations	in	Marina	do	provide	a	small	number	of	jobs.		I	haven’t	
seen	any	official	estimates,	but	my	conversations	with	people	familiar	with	the	
operation	indicates	that	the	current	operation	provides	on	the	order	of	20	jobs	per	
year.		This	is	a	quite	a	small	number	of	jobs,	equal	to	one	hundredth	of	one	per	cent	
of	the	total	number	of	Jobs	in	Monterey	County	(200,900	in	May	2017	according	to	
the	California	Dept.	of	Labor).		In	contrast,	beach	recreation	in	the	area	generates	
$4.2	million	per	year	in	spending,	$436,000	in	Transient	Occupancy	taxes,	and	
$79,000	in	local	sales	taxes.	
	

Table	4:		Economic	Impact	of	Beach	Spending	in	the	three	Reaches	

	
	
	
If	the	City	of	Marina	or	County	or	Monterey	is	concerned	with	job	creation,	other	
activities	at	this	site	could	be	considered.		For	example,	a	typical	Taco	Bell	
employees	30	people.		If	the	City	had	a	small	restaurant	similar	to	the	Taco	Bell	in	
Pacifica,	it	would	generate	more	jobs	(though	at	lower	wages).	 	

Reach AttendanceSpending	CA TOT	Tax Local	Spending Sales	Tax
Sand	City 1,171,000.00$												 123,000.00$												 1,054,000.00$									 22,000.00$														
Del	Monte 2,334,000.00$												 245,000.00$												 2,100,000.00$									 45,000.00$														
Marina 651,000.00$															 68,000.00$														 586,000.00$												 12,000.00$														
Total 4,156,000.00$												 436,000.00$												 3,740,000.00$									 79,000.00$														
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Access for All: A New Generation’s Challenge on the California Coast, w. Jon Christenson 
(UCLA) January 2017. https://www.ioes.ucla.edu/coastal-access/  

Economic Analysis of Seal Level Rise Hazards for the City of Imperial Beach, prepared for the 
City of Goleta w Revell Coastal; Fall 2016. 

Economic Analysis of Seal Level Rise Hazards for the City of Goleta, prepared for the City of 
Goleta w Revell Coastal; Spring 2016.  

Economic Impacts of Climate Change Adaptation Strategies for Southern Monterey Bay, prepared 
for the California Coastal Conservancy (Grant #13-107) w The Nature Conservancy, March 2016. 

Improved Valuation of Impacts to Recreation, Public Access, and Beach Ecology from Shoreline 
Armoring. (Unpublished report). Prepared for the California Coastal Commission under NOAA 
contract number CC-13-22. 

Contributed Economics portion of Regional Sediment Master Plan for BEACON (Beach Erosion 
Authority for Clean Oceans and Nourishment—Santa Barbara and Ventura Counties), February 
2009, with Noble Consultants. 

ESTIMATING THE POTENTIAL ECONOMIC IMPACTS OF CLIMATE CHANGE ON 
SOUTHERN CALIFORNIA BEACHES, prepared for the California Energy Commission (Energy 
Commission) and the California Environmental Protection Agency (Cal/EPA), with Linwood 
Pendleton, Craig Mohn, D. G. Webster, Ryan K. Vaughn, and Peter Adams. 

Contributed Economics Portion of: "The ARC GIS Coastal Sediment Analysis Tool: A GIS 
Support Tool  for Regional Sediment Management  Program: White Paper, Draft 
Technical Report for U.S. Army Corps of Engineers, by Ying Poon (Everest Consultants), 
Los Angeles District, April  2006. 

Contributed Economics Portion of: "Coastal Sediment Analysis Tool (CSBAT) Beta 
Version--Sediment Management Decision Support Tool for Santa Barbara and Ventura 
Counties," Draft Technical Report for U.S. Army Corps of Engineers, by Ying Poon 
(Everest Consultants), Los Angeles District, June 2006.  

"The ArcGIS Coastal Sediment Analyst:  A Prototype Decision Support Tool for Regional 
Sediment Management, John Wilson et. al., USC Geography Department, 2004 
(contributed economic analysis for paper). 

"The Economic of Regional Sediment Management in Ventura and Santa Barbara 
Counties," prepared for the California State Resources Agency, Final draft (refereed) , Fall 
2006, prepared for the Coastal Sediment Management Work group (CSMW). 

"The Potential Loss in GNP and GSP from a failure to Maintain California's Beaches," 
with Douglas Symes, prepared for the California State Resources Agency, 2002, 
http://userwww.sfsu.edu/~pgking/pubpol.htm. 

 "The (Economic) Benefits of California's Beaches,” prepared for the California State 
Resources Agency, 2002,  http://dbw.ca.gov/beachreport.htm.  

"The Economic and Fiscal Impact of Beach Recreation in San Clemente," presented as part 
of Hearings on Congressional Appropriations for California Coastal Projects, US House 
of Representatives, April 2002.  Also completed similar projects for Cities of Carlsbad, 
Carpinteria, Encinitas, and Solana Beach. 

 

Exhibit 24 
CCC-17-CD-02 

Page 18 of 18



Exhibit 25 
CCC-17-CD-02 

Page 1 of 26



Exhibit 25 
CCC-17-CD-02 

Page 2 of 26



Exhibit 25 
CCC-17-CD-02 

Page 3 of 26



Exhibit 25 
CCC-17-CD-02 

Page 4 of 26



Exhibit 25 
CCC-17-CD-02 

Page 5 of 26



Exhibit 25 
CCC-17-CD-02 

Page 6 of 26



Exhibit 25 
CCC-17-CD-02 

Page 7 of 26



Exhibit 25 
CCC-17-CD-02 

Page 8 of 26



Exhibit 25 
CCC-17-CD-02 

Page 9 of 26



Exhibit 25 
CCC-17-CD-02 

Page 10 of 26



Exhibit 25 
CCC-17-CD-02 

Page 11 of 26



Exhibit 25 
CCC-17-CD-02 

Page 12 of 26



Exhibit 25 
CCC-17-CD-02 

Page 13 of 26



Exhibit 25 
CCC-17-CD-02 

Page 14 of 26



Exhibit 25 
CCC-17-CD-02 

Page 15 of 26



Exhibit 25 
CCC-17-CD-02 

Page 16 of 26



Exhibit 25 
CCC-17-CD-02 

Page 17 of 26



Exhibit 25 
CCC-17-CD-02 

Page 18 of 26



Exhibit 25 
CCC-17-CD-02 

Page 19 of 26



Exhibit 25 
CCC-17-CD-02 

Page 20 of 26



Exhibit 25 
CCC-17-CD-02 

Page 21 of 26



Exhibit 25 
CCC-17-CD-02 

Page 22 of 26



Exhibit 25 
CCC-17-CD-02 

Page 23 of 26



Exhibit 25 
CCC-17-CD-02 

Page 24 of 26



Exhibit 25 
CCC-17-CD-02 

Page 25 of 26



Exhibit 25 
CCC-17-CD-02 

Page 26 of 26


	Exhibit 1 - Vicinity Map
	Slide Number 1

	Exhibit 2 - Detail Map
	Slide Number 1

	Exhibit 3 - Site Photographs
	Site Photographs
	Site Photographs
	Site Photographs
	Site Photographs

	Exhibit 4 - Erosion Photographs
	Erosion in Vicinity of Site
	Erosion in Vicinity of Site

	Exhibit 5 - CEMEX_Coastal Processes_Final
	Exhibit 6 - Eco MEMO - CEMEX
	MEMORANDUM
	Sensitive Habitats & Communities
	Beaches & Coastal Strand
	Central Foredunes
	Central Dune Scrub

	Sensitive Species
	Flora
	Species Known to Occur on the CEMEX Property
	Sandmat manzanita (Arctostaphylos pumila)
	Monterey spineflower (Chorizanthe pungens var. pungens)
	Coast buckwheat (Eriogonum latifolium)
	Sand-loving wallflower (Erysimum ammophilum)
	Menzies’ wallflower (Erysimum menziesii)
	Monterey gilia (Gilia tenuiflora ssp. arenaria)

	Species Likely to Occur on the CEMEX Property
	Seaside bird’s beak (Cordylanthus rigidus ssp. littoralis)
	Seacliff buckwheat (Eriogonum parvifolium)
	Kellog’s horkelia (Horkelia cuneata var. sericea)
	Point Reyes horkelia (Horkelia marinensis)


	Fauna
	Black legless lizard (Anniella pulchra nigra)
	Western snowy plover (Charadrius alexandrines nivosus)
	Smith’s blue butterfly (Euphilotes enoptes smithi)
	Bank swallow (Riparia riparia)


	Invasive Species
	European beach grass (Ammophila arenaria)
	Iceplant & sea fig (Carpobrotus edulis and C. chilensis)

	Potential Impacts to the Dune Complex and Sensitive Species
	ESHA Discussion
	Cited Literature

	Exhibit 7 - CEMEX NOI
	Exhibit 8 - 2015 City of Marina
	Exhibit 9 - CCC to City 3 16 2016
	Exhibit 10 - Mo Co Novo Letter
	Exhibit 11 - 2017 City of Marina
	Exhibit 12 - 2017 SLC Letter
	Exhibit 13 - 1963 Monterey County Use Permit (2)
	Exhibit 14 - Minutes SLC Leases
	Exhibit 15 - 1988 City of Marina Wet Plant Coastal Development Permit
	Exhibit 16 - Scale House Permit
	Exhibit 17 - CDP A-80-80
	CDP 80-80
	Special Condition 20 - Lone Star

	Exhibit 18 - USACE PERMIT
	Exhibit 19 - army permit returned (2)
	Exhibit 20 - dune mining agreement from CEMEX subttal 3 (2)
	Exhibit 21 - Reclamation Plan
	Exhibit 22 - Leatherman report
	Exhibit 23 - City Resolution
	2017-05-25 Final Staff Report-signed
	2017.05.25 Final Expert Report
	2017-05-25 Final Resolution

	Exhibit 24 - Additional Technical Memos
	Exhibit 25 Letters received



