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 1. The Numerous Geotechnical Reports Submitted Prior to Construction of the 
Residential Structures Warned of the Episodic Nature of Erosion, but Demonstrate a 40 
Foot Setback is Sufficient for the Safety of the Structures   
 
 Surfrider is concerned with the use of “purchased” geoscience.  Throughout the years, we 
have found repeated examples where geologists claim that a bluff will be stable for 75-100 years 
without the need of a seawall in order to the justify a minimum setback.  Then, shortly after 
construction, the landowner applies for a seawall claiming the structure is in imminent danger 
from erosion.  For example, in Pismo Beach (aka Shell Beach) a coastal home was permitted to be 
located only  25 feet away from the bluff edge, and then the very next year the owner applied for 
a seawall.  (Coastal Commission Appeal No. A-3-PSB-02-016.)  Certain geologists appear to be 
ready and willing to justify any erosion rate based on whether the applicant wishes to build a 
structure or protect a structure.  The numerous geotechnical reports contained in the history of the 
parcels at issue here demonstrates the influence of purchased science.   
 
 In February of 1984, in response to concerns about erosion, the landowner submitted a 
geotechnical report recommending a seawall to protect the empty lots.  (Exhibit A (Converse Rep. 
).)2  The geotechnical report noted that between August 7 - 9, 1983, 23 - 27 feet of bluff 
collapsed.  (Converse Rep. at p. 5.)   Such report was filed with the City of Carlsbad undoubtedly 
in the hopes of obtaining a seawall despite the lack of existing structures.3

 
   

 In September 1984, the same geologist submitted an updated geotechnical report stating 
that the “fill” in the cove area had eroded another 6-7 feet.  (Exhibit B, Converse Rep. 2 at p.4-5.)    
The report also noted the lack of “cementation” in the cove area (Converse Rep. 2 at p. 5.)4

 

  This 
second report again recommended a seawall to protect the empty lots. 

 In 1991, another bluff retreat study was prepared and submitted to the City of Carlsbad.  
(Exhibit C, ICG report dated March 28, 1991.)   Five soil borings were analyzed.  (ICG report at 
p. 3.)  The report noted “a variety of old fills” scattered across the property.  (ICG Report at p.6.)   
Despite noting the episodic erosion, including the 1983 storm event, and the variety of “old fills”, 
gunite facing and other past alterations, the report estimated an annual retreat rate of just  0.4 feet 
a year.   (ICG Rep. at pp. 10-11, 15.)  The report, which used GSTABL5 for modeling, came to 
the conclusion that a 45 foot setback was sufficient for 75 years of erosion.  (ICG Rep. at 15.)  
The report states: 
 

                                              
2   For the soil report, two borings and five trenches were analyzed.  (Converse Rep. at Introduction.) 
3   It also appears that “fill material” was imported to the site to fill in the slope and reduce erosion in the 
“cove area”.  (Converse Rep. at 7.)  A gunite seawall was also installed.  (Id.)  There does not appear to be 
permits for these past actions. 
4   Three additional soil samples were obtained and analyzed in connection with the Converse 2 report, 
dated September 1984. (Converse Rep.2 at Introduction.)  
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The loss of 45 feet of bluff, back from the existing rim, would still fall short of the 
structural setback established through slope stability calculations and the 1.5 factor 
of safety.    
 

(ICG Rep. at p. 15.)   
 
 The ICG report was prepared to justify development of the lots with two residential 
structures, which explains the optimistic erosion evaluations.  (ICG Rep. at 2.) 
 
 In March of 1997, yet another geotechnical report was prepared.  (Exhibit D, SGC Report 
dated March 10, 1997.)  This report supported an application for development of a single family 
residence set back “a minimum of 25 feet from the edge of the bluff.”  (SGC Rep. at p. 3.)    The 
report does discuss the episodic erosion and an Army Corps of Engineers report that estimated 28 
to 35 feet of erosion at the site.  (SGC Rep. at 9.)  Nevertheless, based on an analysis of historic 
photographs, the geologist estimated the upper bluff edge eroded only 6 feet over 25 years, and 
therefore predicted a “worst-case” or maximum bluff edge retreat of 18 feet in 75 years.  (SCG 
Rep. at 9.)   The report later estimates a worst case scenario of 18 to 24.8 feet in 75 years.  (SCG 
Rep. at 10.)   Admittedly, this report was probably analyzing the northern portion of the lot.  
Nevertheless, the lot was not split until the year 2000.5

 
 

 In 1998, a civil engineer submitted an “updated geotechnical study”.  (Exhibit E, Randle 
Report dated March 16, 1998.)  This report estimated a bluff erosion rate of 1-2 inches a year over 
a 75 year period. (Randle Rep. at p. 4.)  The report estimated a likely amount of bluff retreat of 6 
to 12 feet or less. (Randle Rep. at p. 3.)  The report recommended a bluff setback of 25 feet for all 
foundations and 30 feet for all primary structures.  (Randle Rep. at p. 4.)  The report also claimed 
that the bluff in the cove area would match the surrounding bluff, because of the additional 
setback and beach.  (Randle Rep. at p. 3.)   
 
 In 2001, a sixth geotechnical review was prepared on behalf of Mr. Geotz, who had 
apparently purchased one of the lots.   (Exhibit F, Owen Engineering Group report dated October 
10, 2001.)  The OEG report is described as an “update” to the 1998 report by Civil Engineer C. J. 
Randle. The report recommended a setback 40 feet from the top of the bluff (OEG rep. at p. 1.)  
The report does not explain its recommendation of a 40 foot setback for the properties.   The OEG 
report was submitted in a packet to the City of Carlsbad with the C. J. Randle Report and excerpts 
from a Coastal Commission report which clearly noted that “there are long periods when there are 
no failures followed by one or two events where tens of feet of bluff may retreat.”  (Ex. F, 
“Excerpt 2”.)  
 
 In 2002, the Geotz and the Sylver residences were approved by the Planning Commission 
of Carlsbad.  (Exhibit G & H.)  The Planning Commission found, “A geotechnical analysis of the 
project site was prepared.  The analysis concluded that the proposed development will have a 
useful life of at least 75 years and that the development will have no adverse effects on the 

                                              
5   APN 210-120-30 was split into three lots as APN 210-120-32, 210-120-33, 210-120-34. 
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stability of the coastal slope.”  (Exs. G & H at p. 2 ¶ 4.)  The residences were completed in 2004.  
 
 On December 19, 2008, after three days of heavy rains, the bluff retreated 3-5 feet.  
According to Geosoils, the bluff collapse deposited an estimated 150 cu yards of bluff material.  
(Exhibit I.)  Mr. Goetz requested an emergency permit which was granted on or about April 16, 
2009.  Unfortunately, Mr. Goetz did not immediately commence construction and the initial 
emergency permit expired.  (Exhibit J.)  A second emergency seawall permit was issued on June 
10, 2009, and construction commenced during the summer beach season.6

 

   Surfrider appealed the 
follow-up regular CDP to the Coastal Commission. 

 In a letter report dated March 30th, 2010 Geosoils Inc (GSI), estimated a long-term 
erosion rate for the property of .16 feet per year.  (Ex. K, GSI Rep. 1 at 5.)  GSI explained the 
following method for arriving at such a low erosion rate: 
 

Retreat rates reported in site-specific geotechnical investigations (circa 1991) on 
nearby properties to the north range from 0.22 ft/yr to 0.4 ft/yr.  These retreat rates 
were used to establish the bluff top setback requirement of new development at 
those properties.  By contrast, however, the USGS report is a recent 
comprehensive report that covers the coast of California and specifically this 
location using survey data from as early as the 1890s through the present time.  
The USGS report shows that this particular section of bluff has not retreated 
over the last 115 years.  This stability relative to other seacliffs in North San 
Diego County is likely due to the fact that this section is at the back of the cove 
and significantly landward of both the mean high tide line and the high water 
mark…That being said, the bluff did fail in December 2008 prompting the 
emergency repairs.  Using the USGS bluff retreat rate of 0 feet over the period 
from 1890 to 2006, along with the approximate 6 feet of retreat from the well 
documented failure in 2008, the actual retreat rate is calculated to be 6 ft over 
120 years.  This translates to an average annual retreat rate of 0.05 feet.  That 
being said, the Coastal Commission has used 0.27 feet per year for other recent 
projects.  Although dissimilar to these projects, to be conservative, we have chosen 
the midway point between the actual rate (0.05) and the Commission’s number 
(0.27) to come up with 0.16 as the annual retreat rate for this site. 

 
(Exhibit K, at pp. 4-5 (emphasis added).) 
 
 Thus, according to GSI (the applicants’ current geologist), the actual annual retreat rate at 
this site is .05 feet per year (1/2 inch).  Therefore, according to GSI, the in-lieu sand mitigation 
fee should only be $2,469.  (Exhibit K, at p. 6.)   
 

                                              
6   Ironically, the professional engineer who prepared the building plans for the seawall was C. J. Randle, 
P.E. who opined in 1998 that the structures could have a 25 foot setback and maintain an appropriate factor 
of safety for 75 years “conservatively”. (Exhibit E, Randle Rep. at p. 3  & 4.)  

Todd T. Cardiff
Typewritten Text
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 On or about July 2012, Geosoils submitted a new geotechnical report to the Coastal 
Commission.  Despite the previous six geology opinions, and its own low estimate of annual 
erosion rate, Geosoils now contended that both structures would have a factor of safety below 1.2 
and a seismic factor of safety of .7 without the seawall, despite having a setback of more than 40 
feet.   (Exhibit L, GSI Rep.2 at p. 23.)   GSI found that removal of the seawall would place the 
structures in imminent danger of collapse.  (GSI Rep. at 28.) 
 

The unique geologic and geomorphic factors (i.e. regional and onsite faulting, 
groundwater, bluff instability, bluff geometry, susceptibility to wave attack and 
marine erosion, etc.) have significantly contributed to increase erosion on this 
section of the coastline, and this erosion would only continue, and most likely 
accelerate, upon remove of the seawall. 

 
(GSI Rep.2 at 28.) 
 
 In a letter dated January 8, 2013, Coastal Commission Staff took issue with the 
methodology of the models used to find that the structures were in imminent danger of collapse.  
(Exhibit M, CCC corr. at pp. 2-3.)  In addition, Coastal Staff found that the soil core borings were 
questionable:  
 

[The soil borings] do not appear to be from relatively undisturbed samples taken 
from the subject site. The cohesion values, in particular, are very low in 
comparison with similar materials with which the Commission's staff geologist is 
familiar. 

 
(CCC corr. at p. 2.) 
 
 The Coastal Commission letter also pointed out that the report 2012 analysis, did not 
utilize the unconstrained Factor of Safety to determine the most likely failure planes.  
  
 The Applicant spent over a year preparing a response and presented its most recent report 
on January 24, 2014.  (Exhibit N, GSI Rep.3.)  Such report still does not appear to analyze the 
most likely failure plane as requested by the Coastal Commission, but instead determines the 
modeled FOS 1.0 plane and models progressive failures from such point to derive the FOS of the 
westward portion of the structures.  (GSI Rep.3 at p.2.)  Unsurprisingly, the most recent GSI 
Report claimed that the principal structures are in danger from erosion. (GSI Rep. at p. 3.) 
 
 
 2. The Developer/Owner Goetz Knowingly Took the Risk of Episodic Bluff 
Erosion 
 
 In this case, the seawall applicant, Dean Goetz, was the initial owner of the property when 
his single family residence was permitted and developed.  (See Exhibit F & G.)   As such, he had 
complete control on whether to increase his setback from the bluff edge to provide an extra 
measure of safety.  He cannot claim ignorance of the episodic nature of erosion, especially after 
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Owen Engineering Group reviewed all the previous engineering studies and submitted excerpts 
from a Coastal Commission report that clearly explained the episodic nature of erosion of the 
bluff.  (Exihibit F.)  He cannot claim ignorance of the fact that the bluff would erode, from time to 
time, in large chunks 
 
 Mr. Sylver also cannot claim ignorance of the geological conditions.  A sale of real 
property in California requires transfer disclosure statements that specifically identify geologic 
hazards and conditions.  (Civ. Code §§ 1102 et. seq., 1102.6.)  Ordinarily, all geology reports are 
submitted to the potential buyer during escrow.  The episodic nature of erosion of coastal bluffs in 
San Diego, especially at this site, was well known and documented.   If Mr. Sylver is claiming 
ignorance, he should be able to demonstrate the lack of disclosure of the geologic conditions by 
submitting all the documents from escrow for Coastal Commission review.  Nevertheless, if Mr. 
Sylver could demonstrate utter lack of notice of the geologic risks and conditions, he still would 
not be entitled to a seawall.  However, he may be entitled to seek damages against the seller of the 
property.   
 
 3. The Coastal Commission May Rely on Earlier Geology Reports and Erosion 
Estimates Contained in the Record to Deny the Seawall. 
 
 At Mr. Goetz’s disposal, were the geology reports from 1984, which identified severe 
erosion problems and the variety of loosely consolidated artificial fill materials at the site in 
support of a shoreline armoring project.  (Exhibit A, Converse Rep. at p. 8.; Exhibit B, at pp. 4-
5.)7

 

  Later geology reports, also noted the undocumented fill deposits included asphalt and large 
slabs of concrete to infill gullies.  (Exhibit C, ICG Rep. at p. 6.)  Nevertheless, Mr. Goetz relied 
on later reports that emphasized the episodic nature of erosion with “long periods during which 
little or no erosion occurs, are sporadically interrupted by catastrophic events where tens of feet of 
beach and bluff may be lost.”   (Ex. C, ICG Rep. at 7.)  Such later reports estimated the average 
annual rate of erosion between 1-2 inches to .4 feet per year. (ICG Rep. at p.15.)   

 According to the experts advising Mr. Goetz, a bluff can experience 27 feet of erosion in a 
single event, but not experience significant erosion over the next 75 years.  Being duly informed 
about the episodic nature of erosion, the loss of 3-5 feet of bluff in 2008 should not have caused 
any alarm.  It was predicted by the six geology reports prepared prior to construction of his home.  
There is nothing in the record that demonstrates that the previous geology reports are wrong.  The 
bluff has responded as predicted. 
 
 Further, there is no reason that the Coastal Commission should assume that GSI’s latest 
report is more accurate than the previous reports.  In 2010 GSI stated that except for the more 
recent collapse, a 2006 USGS report demonstrates little to no erosion historically at the site.  
(Exhibit K, at pp. 4-5 (emphasis added).)   GSI made such assessment in 2010, after the 3-5 feet 
of bluff collapsed.  GSI estimated an average erosion rate of 0.05 ft. per year (1/2 inch).  In 2012 
and 2014, GSI predicts the structures are now in imminent threat of erosion.  There is no reason 

                                              
7   The Converse Report was submitted in support of Project No. 83-02299-01. 
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from the historical record, as confirmed by GSI, that the next 115 years will be different than the 
previous 115 years.8

  
   

 The Coastal Commission is certainly entitled to rely on earlier geology reports that 
demonstrate a relatively low annual erosion rate in determining that the structures are not in 
imminent danger of erosion, and therefore not entitled to a seawall under Public Resources Code 
section 30235. In addition, the Coastal Commission may rely on the professional experience of 
Dr. Mark Johnsson and other Coastal Staff who can attest to the fact that 40 feet of erosion in a 
single year is a very rare event along this portion of the coast.  The highest average rate of yearly 
erosion, as documented by Dr. Gary Griggs, is 9 feet a year at Año Nuevo State Park in Central 
California.  (Griggs, Patch and Savoy, LIVING WITH THE CHANGING CALIFORNIA COAST (2005) at 
p. 84.)  The Coastal Commission should deny the seawall because the structures, located more 
than 40 feet away from the edge of the bluff, are not in imminent danger from erosion. 
 
 4. Another Extreme Erosion Event is Statistically Unlikely in the Near Term. 
 
 The GSI report specifically notes that 27 feet of bluff eroded between August 7th and 9th 
in August of 1983.  (Exhibit L, GSI Rep.2 at p. 28.)   There are a couple of unique features about 
such storm event that explains the intense erosion event back in 1983.  First, the 1982-83 storm 
season was during El Niño conditions, and between January and March 1983, the California 
Coast experienced 8 major storms with waves heights between 16 and 22 feet.  (LIVING WITH THE 
CHANGING CALIFORNIA COAST at p. 25.)  This stripped the sand from the beach, leaving cobble 
and destroyed or severely weakened the gunite seawall at the property.  (See also Ex. L, GSI 
Rep.2 at p. 28.)   Then a large southern hemisphere south swell combined with an extreme high 
tide to cause extremely rapid erosion at the site.  (Ex. A, Converse Rep. at 5.)  One of the 
geotechnical reports noted that while the offshore reef dissipates the energy from the northwest 
swells, the cove is subject to wave attack from the south.  (Ex. C, ICG rep. at p. 9.)   Thus, the 
extreme erosion events in this area require large southern hemisphere (long period) swells in 
conjunction with an extreme high tide event.  A similar event was not documented prior to 1983, 
nor after 1983.   
  
 According to the geotechnical reports, the upper bluff edge has apparently experienced 
relatively little retreat between 1929 and 1989.  (Ex. D, SGC Rep. at 9.)  Further, the seawall 
engineer in this case, C.J. Randle, opined in 1998 that the natural setback created by the creation 
of the cove serves as a buffer from direct wave attack.  “Thus, once formed, the top of bluff 
retreat rate for the cove area becomes similar to that of the adjacent tops of bluff to both sides of 
the cove.”  (Ex. E, Randle Rep. at p. 3.)   This same sentiment is echoed by GSI in explaining an 
almost imperceptible long-term annual erosion rate at the site:   
 

The USGS report shows that this particular section of bluff has not retreated over 
the last 115 years.  This stability relative to other seacliffs in North San Diego 

                                              
8   Selective soil sampling may also skew modeling.  At least 10 previous soil samples were taken from the 
site.  (Ex. A at B2 and Ex. C at stamp 1067.)  The Coastal Commission should compare past samples to 
determine consistency with GSI’s latest soil samples. 
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County is likely due to the fact that this section is at the back of cove and 
significantly landward of both the mean high tide and the high water mark. 

 
(Ex. K, GSI Rep. 1 at pp. 4-5.) 
 
 Considering that only one extreme erosion event occurred between 1929 and 2009; that 
episodic bluff retreat was expected and predicted; and, at least three geotechnical reports support 
that a 40-45 foot setback is sufficient to keep the structures safe for 75 years, the Coastal 
Commission should view the most recent GSI reports with extreme skepticism.  Installing an 
emergency seawall after a bluff collapse of 3-5 feet, despite having more than 40 feet of 
additional setback was an overreaction and appears to have been calculated to install a seawall 
prior to any actual necessity. 
 
 5.  The Public Benefits from Additional Erosion at the Cove. 
 
 In Solana Beach, 10 miles to the south, all installed seawalls must be designed to be able 
to be removed in the future.   Both GSI and Terracosta9

 

 have been used as principal engineers on 
removable seawalls in Solana Beach.  It is unlikely that the seawall installed at the site is 
significantly different that the seawalls installed at Solana Beach.    

 The GSI report assumes that removing the seawall will cause additional instability and the 
cove area will experience rapid erosion.  First, Goetz and Sylver were informed that the 
emergency permit only granted a temporary right to a seawall and that the seawall might be 
ordered to be removed.  If the applicants did not install a seawall that could be removed without 
increasing the instability of the bluff, such harm is truly self-inflicted.  
 
 Delaying construction of a permanent seawall until additional erosion occurs has a 
substantial public benefit.  The farther the back end of the beach erodes, the greater the area for 
the public to recreate.  While Surfrider never recommends recreating directly below an eroding 
bluff, we note that a receding coastline is necessary to ensure that public access is maintained.   
The primary impact caused by a seawall is “passive erosion” whereby the back end of the beach is 
fixed in place by the seawall while the high-tide line continues to migrate landward.  The beach is 
lost in front of the seawall.  By ordering the removal of the seawall and allowing natural erosion 
to continue, the beach area and therefore public access is maintained. 
  
 
 6. Permit Must Be Denied Based on the Unresolved Conflicts with the Carlsbad 
LCP. 
 
 Surfrider submitted substantial comments and objections in our previous comments to the 
Coastal Commission.  We do not intend to reiterate our comments here.  However, we do want to 
point out a couple of mandatory requirements that were not imposed on the project.  The Carlsbad 
LCP expressly states: 
                                              
9   GSI’s “peer reviewer” 
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Developments shall be conditioned to provide the public with the right of 
access to a minimum of twenty-five feet of dry sandy beach at all times of the 
year. The minimum requirement applies to all new developments proposed along 
the shoreline requiring any type of local permit including a building permit, minor 
land division or any other type of discretionary or nondiscretionary action.  

 
(Carlsbad Municipal Code (CMC) § 21.204.060(A)(1); See also, CMC § 21.204.060 “[seawalls] 
shall not obstruct or interfere with the passage of people along the beach at any time”] 
  
 The failure to impose such a condition was explained in the report at the Planning 
Commission dated April 7, 2010, “The existing beach area is and has been subject to tidal action 
and does not provide twenty-five feet of dry sandy beach at all times of the year. The project is 
not able to increase the extent of the beach to provide a permanent twenty-five feet of dry sandy 
beach as the area does not exist within the cove for the creation of such a beach that would not be 
susceptible to wash and erosion from wave action.”  The Planning Commission did not impose 
the condition required by the LCP.   
 
 The requirement for a project to maintain 25 feet of dry sandy beach in front of the 
seawall does not appear to be a requirement that can be waived.  Even if the requirement could be 
waived, it would require a variance, which was not sought nor granted in this case.  Surfrider has 
not identified any provisions within the Coastal Act that permits the Coastal Commission to grant 
a variance relieving an applicant of mandatory conditions expressly stated in an LCP. 
 
 The Coastal Commission’s review is limited to finding that the project is consistent with 
the LCP and the public access and public recreation policies of Chapter 3 of the Coastal Act.  
(Coastal Act §§ 30604(b) & (c).)  The seawall will eventually destroy public use and access of the 
beach in this location, and is not consistent with the LCP.  (Coastal Act §§ 30210, 30211, 30212.)  
The Coastal Commission must deny the permit. 
 
 
 7. If Approved, the Coastal Commission Should Impose a Requirement to Pay 
for Public Access Improvements Nearby. 
 
 Seawalls eventually destroy the beach through the process of passive erosion.   Allowing 
seawalls to prematurely protect private property favors the few that can afford to build directly on 
the coast, over the general public that uses the beach.  Prior to development, surfers and beach 
goers would access the beach along the north end of the cove.  To mitigate the loss of beach 
access, stairs were created at the south end of the cove.   
 
 The real impact of the seawall will be eventually loss of the beach and beach access at the 
cove and along Terramar beach.  This will cause an irreparable impact to a beach that is popular 
due to the offshore reefs that produce both surfable lefts and rights during large swells.  Surfrider 
strongly urges the removal of the seawall.  Nevertheless, beach access is lacking at the far north 
end of Carlsbad State Beach.  In the past, Surfrider has suggested that paying for State Parks to 
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build beach access might be appropriate mitigation for the project.   After all, the project will have 
a substantial impact on beach access and ocean dependent recreation in direct violation of Coastal 
Act §§ 30210, 30211, 20212 and 30220. 
 
 8. The Coastal Commission Should Impose a Sand Mitigation Fee Based on 40 
Feet of Erosion Over the Next Year. 
 
   Section 30235 of the Coastal Act requires the imposition of conditions to mitigate the 
adverse impacts to shoreline sand supply.  Carlsbad LCP imposes a similar condition, which 
generally requires the payment of an in-lieu sand mitigation fee to be used for large scale beach 
replenishment projects.  In this case, Carlsbad imposed a sand mitigation fee of $2,469, which 
was allegedly sufficient to purchase the loss of sand at $3 per cubic yard.  Such mitigation is 
palpably inadequate to mitigate the loss of sand created by the construction of the seawall. 
 
 GSI is claiming that the emergency installation of the seawall was necessary based on its 
analysis showing the primary structures are in imminent threat of erosion.  This means that 
erosion is predicted to threaten the structures in the next one to two storm seasons.  (Ex. N, GSI 
Rep.3 at p.3.)   Should the Coastal Commission approve the seawall based on GSI’s analysis, it 
should impose a mitigation fee based on 40 feet of erosion during the next year, and a reasonable 
rate of erosion over the following 75 years.  The applicants should not be able to argue that the 
structures are in danger from catastrophic bluff erosion, while simultaneously arguing that the 
bluff erodes 0.05 feet per year.  Not only should a proper in-lieu mitigation fee be imposed, but a 
fee to mitigate the recreational impacts should be imposed as well. 
 
 9. The Coastal Commission Should Uphold the Appeal Denying the Seawall on 
Safety Grounds, Even If It Approves the Seawall Based on the Factor of Safety Analysis 
Submitted by GSI. 
 
 We strongly urge the Coastal Commission to deny the seawall and order the seawall 
removed.  However, if the Coastal Commission finds that a seawall is consistent with Section 
30235 and the LCP then it should make the findings based on the safety of the structures, and not 
on the basis asserted by the City of Carlsbad - - the safety of the people on the beach.   
 
 The precedent setting nature of Carlsbad’s approval of the permit mandates a denial of the 
seawall on such basis.  If a seawall could be justified based on the safety of the people on the 
beach, then literally any bluff-top property could justify the installation of a seawall regardless of 
the setback.  Such approval would blow a giant hole in section 30253 (mandating sufficient 
setback to avoid the need for protective devices), which is already suffering from enforcement 
problems due to the influence of questionable geotechnical reports.  If the seawall is approved, 
there must be a finding that the seawall is being denied on the basis of the original application, but 
being granted based on the subsequent geotechnical reports. 
 
 Of course, Surfrider objects to the gamesmanship of Goetz, the fabricated nature of the 
emergency seawall installation, and the manipulation of the science used to justify the seawall for 
structures that are more than 40 feet away from the edge of the bluff.  The seawall should be 





 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

EXHIBITS IN SUPPORT OF 
 SURFRIDER FOUNDATION’S COMMENTS 

 IN OPPOSITION TO PROJECT 
MAY 2014 

 
 
 
 
 

GOETZ/SYLVER SEAWALL COASTAL 
DEVELOPMENT PERMIT 

APPEAL NO. A-6-CII-10-043 
 
 
 



TABLE OF CONTENTS 
 

EXHIBIT DESCRIPTION  DATE          
 

 

 

 
A Converse Consultants, GEOTECHNICAL 

INVESTIGATION PROPOSED COASTAL 
PROTECTION MEASURES FOR THE ECKE SITE 
CARLSBAD, CALIFORNIA, PROJECT NO. 83-
02299-01 

February 1, 1984 

B Converse Consultants, SUPPLEMENTAL 
GEOTECHNICAL INVESTIGATION PROPOSED 
COASTAL PROTECTION MEASURES FOR THE 2± 
ACRE COASTAL SITE CARLSBAD, CALIFORNIA, 
PROJECT NO. 83-2299-02 

September 20, 1984 

C ICG Inc., GEOTECHNICAL INVESTIGATION AND 
BLUFF RETREAT STUDY, PARCEL NO. 210-120-
30, CARLSBAD CALIFORNIA 

March 28, 1991 

D Southland Geotechnical Consultants, 
GEOTECHNICAL EVALUATION OF COASTAL 
BLUFF PROPERTY, VACANT PARCEL SOUTH OF 
5305 CARLSBAD BOULEVARD, CARLSBAD, 
CALIFORNIA  

March 10, 1997 

E C.J. Randle, P.E. Letter re:  ASSUMPTION OF 
GEOTECHNICAL RESPONSIBILITY, UPDATED 
GEOTECHNICAL REPORT, ASSESSOR PARCEL NO. 
2010-120-30, CARLSBAD, CALIFORNIA 

March 16, 1998 

F Owen Engineering Group, Letter re: 
GEOTECHNICAL REVIEW AND UPDATE OF 
APPLICABLE GEOLOGY AND GEOTECHNICAL 
REPORTS FOR 5324 CARLSBAD BLVD. 
CARLSBAD, CA 

October 10, 2001 

G PLANNING COMMISSION RESOLUTION NO. 5151 
[approving CDP for Goetz Residence]   

February 20, 2002 

H PLANNING COMMISSION RESOLUTION NO. 5218 
[approving CDP for Frye Residence]   

July 17, 2001 



TABLE OF CONTENTS 
 

EXHIBIT DESCRIPTION  DATE          
 

 

 

I Geosoils Inc., Letter to Dean Goetz re: BLUFF 
COLLAPSE INSPECTION 5323 & 5327 CARLSBAD 
BOULEVARD, CARLSBAD 

December 24, 2008 

J City of Carlsbad, Letter to Dean Goetz re:  CDP 
09-07 - 5323 AND 5327 CARLSBAD BOULEVARD 
BLUFF REPAIR - EMERGENCY PERMIT 

May 19, 2009 

K Geosoils Inc, Letter to Dean Goetz, re:  SAND 
MITIGATION FEE CALCULATION FOR GOETZ 
EMERGENCY SEA WALL, CITY OF CARLSBAD 
CDP 09-11  

March 20, 2010 

L Geosoils, Inc., GEOTECHNICAL EVALUATION OF 
COASTAL BLUFF STABILITY 5323 AND 5327 
CARLSBAD BOULEVARD, CARLSBAD, SAN DIEGO, 
CALIFORNIA 

July 12, 2012 

M California Coastal Commission, Letter re:  
COASTAL DEVELOPMENT PERMIT APPEAL # A-6-
CII-10-043 

January 8, 2013 

N Geosoils Inc, GEOTECHNICAL RESPONSE TO 
CALIFORNIA COASTAL COMMISSION REVIEW 
COMMENTS, SEAWALL LOCATED AT 5323 AND 
5327 CARLSBAD BOULEVARD, CARLSBAD, SAN 
DIEGO COUNTY, CALIFORNIA, COASTAL 
DEVELOPMENT PERMIT APPEAL # A-6-CII-10-
043  

January 24, 2014 

 
 



EXHIBIT A 




Converse Consultants 
Geoted1nlcal EngIneering 
and Applied Screncn 

GEOTECHNICAL INV£STIGATION 
PROPOSED COASTAL PROTECTION 
MEASURES FOR THE [CKE SITE 
CARLSBAD~ CALIFORNIA 

Conducted for: 

R. M. NOBLE &ASSOCIATES 
22235 Pacific Coast Highway --
Malibu. California 90265 

Project No. 83-02299-01 
February 1 t 1984 

Conyene Consultanlft. Inc. 

1440 Soulh Stale COllepe Blvd. 

Svile 4H 
 r-I 
Posl Ollice Box 6288 {!'Ij 
Anaheim. CalilOrnia 92806 ~ 
TeJephone1'1~~ .... 

r..~:,:/:t~ PV..t~-I 000944 



Converse Consultants 
Geoledmlcal Engineering 
and Applied Sclel'lCet 

GEOTECHNICAL INVESTIGATION 
PROPOSED COASTAL PROTECTION 
MEASURES FOR THE ECKE SITE 
CARLSBAD, CALIFORNIA 

'. 

Conducted For: 

R. M. NOBLE &ASSOCIATES 
22235 Pacific Coast Highway
Malibu. California 9026~ 

Project No. 83-02299-01 
February I, 1984 

CcnYlll'lle Cons ...'~anb. Inc. 
1440 Soulh Siale College Blvd. 
Suite 41i 
Post Office Sox 6286 
Anaheim, Calilornia 92806 
Telephone ~~ .... 

/~ 1I-:rq. ~ "" .1.•. 11~ /' j)Ul'J.}."'..'l.J.dJt..i. 000945 




Converse Consultants 
Geolecbnlcal EngIneering 
and ApplIed ScJencea 

February l~ 1984 

R. M. Noble &Associates 

22235 Pacific Coast Highway 

Mal;bu~ California 90265 


Attention: 	 Mr. Ron Noble 

Subject: 	 Geotechnical Investigation 1.2± Acre 

Ecke Site, Carlsbad, California 

(eel Project No. 83-02299-01) 


Gentlemen: 

This report presents the results of our geotechnical investigation for 
the 1.l± acre site located west of Carlsbad Boulevard, south of Shore 
Drive, and northwest of Cerezo Drive in carlsbad. This property is 
adjacent to the Pacific Ocean between an existing residential area on 
the north side and the La Costa State Beach on the SQuth side. This 
work was conducted in accordance with our letter of confirmation dateO 
17 November 1983, authorized orally on 16 November 1983. The results 
herein have been discussed with you and your Structural Engineer, Mr. 
Gary Karinen. 

Thank you for this opportunity of working with you on this project.
Please do not hesitate ·to call if we can help.you further•. 

Yours very truly. 

CO~RSi~LTANTS' INC. 

~~L. H.nna~ 
Managing Vice President 

M£UjMEBjOLH:bl 

Oist: {7} Addressee 

Converse Con$ulS.."b, Inc.. 
1440 Soulh Slale College ·Blvd. 
Suite4H 
Posl Olfice Box 6288 
Anaheim. California 92806 
Telephone 714 772-2151 
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I NTRODUCTI ON 

Prob1em De fi ned 

During the recent past, the sea cl)ff area at the referenced site has 

undergone rapid erosion (see figure" 1, Vicinity Map, and Photographs 1 
and 2 t following pages). During the severe stormy period of August 

1983, significant sea-cliff retreat occurred at the site, as well as at 

other nearby locations. The property owner had most recently attempted 

to arrest the erosion by guniting portions of the exposed materials, 

regrading, placing fill, etc. Reportedly, the owner expressed concern 

regarding stability of the sea cliff and the need to protect tMs area 

from potential future damage. 

The purpose of our services were to obtain information relative to the 

geologiC and subsurface conditions, to enable us to provide appropriate 

geotechnical engineering design parameters, and to assist you in the 

final disign of coastal protection. 

Scope of Work 

Our scope of services performed included: 

o Obtaining a detailed topographic map and sele~ted profiles of 
the beach and c"liff area at 1" ::: 20' with 2-foot contour 

intervals; 

Detailed geologiC mapping on the new topographk base map; 

o Drilling and logging of two (2) core holes to obtain subsur

face information and to extract samples, atld excavating and 

lo99in9 of five (5) trenches; 

000948 
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QReference: San luis ~ey. California Quadrangle. 1968. Scale 1- 2,000' 

VICINITY MAP 

1.2~ ACRE ECKf SITE 


Hear Cerezo Drive and Carlsbad Blvd. 

Cprlsbad. California 


Ft(;ute No. 

G..oluhnlcal EngIneerIng 
1and Applied ScIence.® Converse Consultants -- e' 660949 
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Photograph 1. View looking northwest at site on Sept~mber 23, 1978. 
Courtesy of Gerry Kuhn. 

! . --' 

l .-: .~~-.. 
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k.:*:~:~ ~- . 
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~ ~-41_~ ,. . .
:*

Photograph· 2. View lookfng northwest at site on AU9Ust 9. 1983. 
Courtesy of Gerry Kuhn. 
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" 	 laboratory examination and testing of selected samples, 
including tests f~r in-place moisture and density, shear 
strength, and unconfined compression, 

" 	 Retaining a consultant to obtain information relative to past 
coastal erosion; 

" 	 Geologic and engineering evaluations and ana1yses based on the 
data obtained; 

o Coordination witn R. M. Noble &Associates during the various 
stages of design; an( 

. 
" 	 Preparation of this report, which includes all field and 

laboratory test data, drawings. and recommendations for design 
and .construction. 

Pre~Existing Conditions and Coastal Erosion 

The following paragraphs pertaining to pre-existing conditions and 
COOlS ta 1 eros i on are based on personal accounts from Mr. Gerry Kuhn t a 
Research Associate at ~cripps Institution of Oc~anog;aphYt or data 
reviewed by Mr. Kuhn. Prior to 197B, the site consisted of a relatively 
low. moderately steep, irregular cliff face ascending from a narr-ow 
sandy beach to a relatively flat surface. The sandy bea~b existed from 
at least 1942 to late 1911, and provided a buffer to direct wave attack 
between the ocean and the bluff. 

During late 1971, severe erosion was caused by a period of aoderate wave 
action coupled with high tides. This erosion was subs:equently followed 
by replacement of the beach sand by cobbles (see Photograph 1). In 
early 1976, sections of the sea cl iff immediiltely south of the site 

experienced rockfalls. topples. and block-glide failures. At the site, 
the gunite covering portions of the cliff face was destroye~ by beach 

Con..el"!le Conllllll:ant.:J.1nc. 
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cobble ("artillery") attack during storm periods. A second application 
of gunite was destroyed when surface water runoff gullied the bluff fa~e 
behind the gunite covering. 

Between 7 and 9 August 1983, storm waves generated from the southern 
hemisphere combined with the perigean tide cf August 1983 caused ex
tremely rapid erosion at the site. Waves to the south of Palomar 
Airport Road and from Tamarack Avenue to the north (see Figure 1) were 
reported between 3 and 4 feet in height. Directly offshore from the 
site, wave heights ranged from 8 to 10 feet because of wav~ convergence 
along the axis of Carlsbad Submarine Canyon (see Figure 2, below). 

After the gunite was broken up and scattered by these waves on 7 August 
1983, the upper portion of the sea cliff was eroded appro~;mately 23-27 
(horizontal) feet during the following 2-day period (see P~otograph 2). 

Figure 2. Site shown in relation to 

Carlsbad Submarine Canyon. 


Courtesy of Gerry Kuhn. 


Con.erN ConsulUnts. Inc. 
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FIELD EXPLORATION AND LABORATORY TESTS 

field Exploration 

The field work for this investigation included ~eologic mapping. trench
ing and drilling conducted between November 2~ and December 19, 1983. 
Two (2) rotary core holes were drilled to depths .of 28 and 33 feet. 
Core hole logs from these holes are· presented in Appendix A. five (5) 
backhoe trenches were excavated. Graphic representations of these 
trenches are shown on summary trench logs in Appendix A. Drill hole and 
trench locations. and pertinent subsurface data from this exploration 
are shown on Drawings 1 and 2 (in pocket)~ 

laboratory Tests 

Selected samples were tested in the laboratory to evaluate certain 
engi neeri ng properties of the subsurface materia 1 s. laboratory tests 
included unit weight and moisture content determinations, direct shear 
tests, and unconfined compression tests on the most representative 
materials. A description and results of the laboratory tests ar~ 

presented in Appendix B. 

All samples will .be discarded 60 days after the date of this report, 
unless this office receives a specific request to retain the samples f~r 
a longer period. 

EXISTING SURfACE CONDJTIONS 

At the time of our field exploration, the sit~ consisted of. in general, 
a 40-foot high blufi ascending from a sandy. gravelly' and c'Obbly bea-ch 
t'O a relatively level area which comprises the majority of the site (see 
Drawing 1~ Geologic Map. and Photograph 2). Most of the beach deposits 

Con"",....., ConsuU.iinb. Inc. 000953 
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consisted of sand. with gravel and cobbles noted adjacent to tn.e more 


severely eroded areas of the cliff. Elevations at th~ beach level range 


from about sea level to -t8 feet mean sea level (MSL) in the "cov·e" ar.ea. 


Scat tered bedrock (sands tone) b1ods were observed along the north


western portion of the beach. 


A relatively level bedrock platform exists within the northwestern half 


of 'the site immediately adjacent to the beach. This .platform is about 


20 feet wide where the material above the more resistant. sandstone had 


been recently eroded as previously discussed. Elevation of the platform 


is approximately 13 feet MSL. A nearly vertical irregular face desc~nds 


to the beach. with an intermediate step at elevation 10 feet MSL along 


the southwestern portion of the platform. A gunite-covered slope 


ascends from this platform at about 500 -550 (3/4:1, ~orizonta1 to 


vertical). Tension cracks extend discontinuously 2 to 4 feet landward 


of the outer edge or ocean side of the platform. 


Fill material within the southeasterly half ~f the cliff area or "cove" 

was'apparently placed to retard further cliff deterioration. This fill 

slopes up to a relatively flat 25-foot wide surface at approximately 

elevation 20 feet HSL The natural material above the fill ha-d h.een 

trimmed back to a smooth uniform surface extending from the fill at 

about 65 D (1/2:1) to elevation 38 feet. MSL A ramp (access road) 

extends from the top of the fill in the "cove" area in a northerly 

direction to the upper part of the site. 

The upper portion of the property consists of a generally uniform sur

face sloping gently to the southwest between elevations of. 50 feet MSl 
near Carlsbad Boulev?rd. and 40 feet near the bluff top- Several piles 

of fill material were noted on this surface. Ice plant covers most of 

this portion of the site. No structures were observed on the property_ 

Surface drainage is almost exclusively by way of sheet flow across the 
property from Carlsbad Boulevard to the ocean. 
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GEOLOGY 

The geology of this area is relatively simple. The geologic units 


encountered at the site include, from youngest to oldest. noncompacted 


fill (Af), beach deposits (Qbs and Qbg), talus deposits (Qta1), terrace 


depos{ts (Linda Vista Formation of Wilson, 1972), channel deposits (Qc), 


and bedrock aSSigned to the Santiago Formation {Tsb. Wilson. 1972}.' 


These units are delineated o'n the Geologic Map (see Drawing 1. in 


pocket) • 


In general, the noncompacted fill consists of imported material stock~ 

piled at the site and placed in the "cove" area. The beach deposits 

were found to be medium-grained, light to medium gray, loose to medium 

dense, biotite-rich sand (Qbs), gravel and cobbles (Qbg).: At the time 

of our field exploration. the beach deposits were underlain by channel 

deposits at depths of about 4 to 5 feet in the "cove" area t where 

bedrock was not encountered, and by bedrock at depths of aoout 1 to 3 

feet along the northwestern beach area (see Drawing I, and Summary 

Trench logs in Appendix A). The talus deposits, located on the bedrock 

platform in the southeastern portion <If the study area, cons1st of 

locally derived material eroded from the terrace deposits whi~h comprise 

the steep sea cliff ab<lve the platform. 

P1eistocene-age terrace deposits. consisting of both nonmarine and mar

ine depos its. cap the underlying bedrock ,at about the 13-14 foot MSL 

elevation aloog the sea cliff and probably at a similar elevation be

neath the remainder of the site. Wilson (1972) refers to these deposits 

as the linda Vista Formation. The basal 2~ to 3-foot thick marine 

deposits were noted' in the southeastern portion of' the study area. 

These deposits are indistinctly stratified. poorly consolidated, medium

to coarse-grained sand, gravel and r<lunded cobbles. Evidence of marine 

origin was noted by the presence of pholad (fossil c1am) borings within 
the exposed bedrock platform. The nonmarine terrace deposits are well-, 

stratified, poorly consolidated. medium-,to cbarse-9rained sand {see 

Ccn""'t~ Consultants. InC. 

000955 



9 

Orawi'ng 2, Geologic Sections). Stratification of the nonmarine terrace 


deposits was found to dip (tilt downI'Iard) uniform1y at about 2°_3° in a 


southwestern direction or d1rectly toward the ocean. Based on available 


data (Ku and Kern, 1974; Kern, 1977; Karrow and Bada, 1980). the marine 


deposits may correspond to the Nestor terrace' and are probably on the 


order of 80,000 - 120.000 years old. 


The Pleistocene-age channel deposits encountered buried beneath the 


beach deposits in the "coveH area. are massive. medium gray to olive 


brown. medium- to coarse-grained. poorly cons01idated (uncemented). sand 


with occasional very thin silt layers (see Drawing 2. Geologic Section 


B-BI). These deposits are quite possibly related to either a former 


(ancestral) Agua Hedionda Creek or' Encinas Creek and deposition of 


fluvial material near the head of the Carlsbad Submarine" Canyon prior 


to, or similtaneous with, early terrace deposition. It should be not~d 


that the more extensive landward erosion in the "cove" area has probab1y 


occurred because of the erodible channel deposits, rather than the more 


resistant sandstone bedrock, present at that location. 


The Eocene-age Santiago Formation (sandstone memb~r of Wilson. 1972) 
observ.ed during the geologic mapping and exploratory drilling' consiste'l.i 

of generally fine- to 'medium-grained, gray and greenish gray to 1ight 

yellow brown, massive to thinly beddEd, soft to moderately hard, 

slightly to mOderately weathered, slightly to moderate1y fractu'r.ed 

(jOinted), slightly cemented sandstone with occasional discontinuous 

clayey siltstone interbeds and lenses {see Drawing 1. Geologic Map). As 

previously indicated, this sandstone bedrock forms the platforill and 

lower sea cliff up to elevation 12 to 14 feet MSl within the northwest

ern half of the sHoe (see Drawing 2, Geologic Section A-A'). Ground 

water was encountered in Drill Hole 0-1 at a depth of 13 feet, or just 
slightly above mean sea level. Bedding in this area. as determined by 

orientation 'of exposed siltstone beds. was found to dip generally at low 

angles of 2° to 4° in various directions. Core samples obtained from 

the drill holes revealed dips of 2° to 5°" 

Con.... " .. Consullanb. IrK. 
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In general. the sandstone exposed was considered massive and uninter


rupted by discontinuities such as faults, fractures. joints, etc. 


However. a few joint surfaces were observed trending essentially perpen


dicular to the beach or shore direction. The joint attitudes shown nn 


Drawing 1 represent joint sets with spacing between observed joint 


surfaces of about 1 to 2 feet. More significantly, a series of closely 


spaced tension cracks were observed on the bedrock: platform between 2 


and 4 feet from the platform edge (see Drawing 1). Based on the noted 


conditions. it is our opinion that these cracks ar~ related to stress 


rel ease in the bedrock. particularly due to removal (erosion) of. the 


overlying terrace deposits. During the recent past and periods of storm 


activity» portions of the bedrocK have been di splaced onto the beach. 


Many such blocks were evident. Additional bedrock degrada~ion should be 


anticipated following similar evolution of crading. separating. and 


dislodging along joints and other planar features, unless this area is 


protected. The present tension cracks are probably truocated at or 


above underlying siltstone beds where they are present. 


The siltstone lenses within the Santiago Formation at the site vary 

between about 6 and 12 inches in thickness. They have been relatively 

easily eroded and are presently marked by cavities and narrow shelves 

within the sandstone exposed below the platform. Concretions were noted 

at the more resistant parts of the sandstone exposures. 

OISCUSSION 

Based on our investigation, and the engineering and deSign studi-es 

performed by R. ~1. Noble & Associates. alternative coastal prote<::tion 

measures for the s fte were cons idered and included "a rock revetment 

aloog the subject shoreline or a retaining (sea) wall along portions of 

this shoreline. Adequate wave protection and minimal alterations to the 

existing site conditions were considered in the selection of the coastal 
protection measurE's. Ultimately. a retaining wall along the northern 

half of the shore·line founded on the existing be<lrock platform in 

conjunction with stone revetment proteetion along the base of the 

Convene Conluitanlll. Inc:. 
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exposed sandstone bedrock and along the rema1nlng southern half of the 


shoreline of the site were selected.. A plan view of the proposed 


coastal protection measures is show~ in Drawing 3 (following the text). 


Cross-sectional ViEWS of the proposed retaining wall and stone revetment 


sections are shown in Drawings 4 and 5, respectively. 


As shown in Drawings 3 and 4, the proposed retaining wall will ess·en

tially consist of a single row of drilled cast-in-place concrete piles 

extending from the top of wall to an appropriate depth for which suffi 

cient bearing support and lateral resistance are developed for the wall. 

The piles would be spaced 8 to 10 feet on centers. The se~tion between 

the piles and between the top and 4 feet below the base of the proposed 

wall on the bedrock platform will consist of a reinforced concrete re

taining wall section structurally tied to the adjacent pires. In order 

to account for the possibility of scouring and degradation of the exist 

ing bedrock platform due to wave forces, bearing and lateral support of 

the wall from the piles are to be developed below mean sea level in 

bedrock. The design of the wall will consist of a continuOllS stem 

section extending about 11 to 12 feet horizontally from the base of wall 

and beneath the wall backfill. Anticipated maximum dO\'inward bearing 

loads on the pi·les are on the order of about 130 to 140 kips per pile, 

and lateral loads per pile are on the order of about 100 kips. The 

backfill above the top of the proposed retaining wall at elevation 24 

feet MSL will generally consist of a 2:1 (horizontal to vertical) slope. 

The existing bedrock platform below the base of the proposed wall at 

about elevation 13 feet MSL is planned to be protected by a stone 

revetment extending to the present beach level. 

The southern haIf of the shoreline wi 11 cons i st of stene revetment 

protection as shown in Drawings 3 and 5. This revetment would essen

tially extend from below the present beach level to € levatiefl 24 f€et 

MSl. Above elevation 24 feet, a 2:1 cut and/or fill slope ;s proposed. 
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For the selected proposed coastal protection measures, 'our geotechnical 

recommendations for design and construction are presented in the follow

ing section of this report. It should be realized, however, that the 

proposed structures are planned ~n areas with a relatively high 
probabil ity of change, particularly as a result of existing conditions 

and anticipated potentially destructive storm waves this season. Some 

on-going distress to the c1 iff area should be expected prior to the 

proposed construction. If conditions change, our recommendatfons 

presented in this report may have to be modified. 

RECOMMENDATIONS 

Retaining Wall 

We recommend that the proposed retaining wa11 be designed for an active 

earth pressure of 45 psf/ft of depth below the top of the wall support

ing a 2:1 (horizontal to vertical) sloping backfill. for portions of 

the. wall supporting intact bedrock, a minimum active earth pressure of 

30 psf/ft below the top of wall may be used in conformance \'1itll USC code 

requirements. 

1he retaining wall should be well-drained with a m1nlmum IS-inch thi~k 

layer of filter gravel placed ave.- the hori_zontal stem at the base of 

the. wall and beneath the _backfill, and relieved by weep holes and/or a 

drainage pipe placed along thf! base of the wall (see Drawing 4). The 

filter gravel should conform to a Class I, Type A filter drainage 

material per Caltrans Specifications (1981). Section 68-1.025, and 

should be protected from siltation by the overlying wall bac~fil1 

material by a suitable hi9h-strength, tear-resistant. woven or nonwoven 

filter fabric having an Equivalent Opening Sieve size (EOS) of 70-100. 

A subdrain pipe placed b-ehind the wall should consist of Ii minimum 

4-inch diameter, noncorrosive drainage pipe having maximum 3/B-inch 

dian~ter hole perforations. 1he pipe should b~ surrounded by at least 6 

inches of the recommended fi lter gravel. A minimum 12-10cl1 thick layer 

Ccnver~ Consul13nts.lnc. 
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of well-graded washed concrete sand or a suitable commercially available 

drainage panel placed at the wall badface and extending to the top of 

the recommended filter gravel drain,should be included. 

The backfill for the retaining wall may consist of the onsite soils. 

provided that they are free of any deleterious substances and particl~s 

greater than 6 inches in size. If import~d backfill material is used, 

the import material should have an" E.xpansion lndex less than 30 and 

approved by th~ Soil Engineer. All wall backfill. should be .properly 

compacted to.a minimum of 90 percent of the maximum dry density as de

termined by ASTM Test Method 01557-78. Additional recommendations for 

placement of the wall backfill is given under "Site Grading and Earth

work". 

The support of the retaining wall, both vertically and laterally. will 

be accomplished with the use of piles. Although lateral resistance for 

the wa 11 could probably be obtained to a certain extent by frictional 

res·;stance at the base of wall against the underlying bedrock, such 

support would be severely reduced. if the bedrock ooneatll the wall was 

subjected to scouring by waves. Reco~mendations for the design of piles 

and for lateral resistance design are given in the following sections. 

Pile Design for Retaining Wall 

Drilled. cast-in-place. concrete friction piles are recommended for the 

support of the retaining wall. Based on our investigation, the piles 

will develop their designed capacity in the ·underlying bedrock•. A 

maximum skin friction value of 4,000 psf may be used in design; however. 

it ;s expected that' the requirements for lateral load resistance will 

govern the design pile lengths. The portion of the piles above ·mean sea 

level should not be conSidered for any available vertical and lateral 
load support in light of possible scouring within this zone. The piles 

should be spaced not less than 3 pile diameters apart. center-la-center. 
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Resistance to the anticipated loads on the proposed retaining wall may 
be obtained from the portion of the piles below mean sea level support
ing the wall. The design data for 30-inch and 36~inch diameter drilled 

piles are given in Table I (below). No appl ied moments and lateral 
restraint of the top of pile at mean sea level (free-head conditions) 

are assumed. 
TABLE I 

LATERAL PILE DESIGN CRITERIAl 

Pile Diameter 
30 Inches 36 lnches 

Allowable Lateral Capacity, P, Kips 100 -. 130 

Maximum Moment2 4.2 P 4.9 P 

Depth to Maximum r~oment. ft. 3 7.0 8.S 

Depth to Zero Moment, ft. 3 18.0 21.0 

Minimum Pi le Embedment Length-, ft. 3 18.0 21.0 

Computed Lateral Deflection at Sea Level. in. 1/2 to 1 1/2 to 3/4 

Notes: 

1. 	 Pile design data include consideration of scouring above 
mean sea level. 

2. 	 Moment due to lateral load, P, applied at mean sea level of 
pil~; if lateral load is in kips, the mow~nt will be in 
foot-kips. 

3. 	 Depths measured from mean sea level. 

In our opinion, the 'drillin9 of proposed piles may be "accomplished with 
a conventional drilling machine equipped for drilling in moderately hard
rock. Provisions in drilling. however, should be provided for penetra
ting occasional harder roc~ layers. Severe caving is not expected in 

the drilled pile excavations, provided that a positive hydrostatic load 

Converse Cl)n'''llIInl~. Inc., 
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is maintained in the hole. As indicated in our drill holes. ground 


water is expected in the drilled pile excavations extending below 


mean sea level. Much of the placing of steel and concrete for the piles 


wi 11 have to be performed below, the ground-.water level. The placement 


of concrete be low water should be performed by forced pumpi n9 of 


concrete through a tremie. It is recommended that drilling of the pile 

excavatjons be performed under the observation of the Soil Engineer. 


Site Grading and Earthwork 

In general. areas that are to be graded for'the proposed site improve
ments should be cleared of debris. trash and rocks greater than 6 inches 
in size. In all areas to receive compacted fill, the ground surface 
should be properly compacted in the top 12 inches to prov{ue a suitable 
surface to place fill. Compacted fill to be placed in areas sloped more 
than 5:1 (horizontal to vertical), should be properly benched and keyed 
into competent material. Fill should be placed 1n layers not exceeding 
8 1nches in thickness when loose. All fill should be compacted to at 
least 90 percent of the maximum dry density as determined by ASTM Test 
Method 01557-78 (see Appendix C). 

In. our opinion, the on-site soils and bedroct material may be excavated 
with conventional !Jrading" equlp1ll€nt. Materials obtained f~(bll on-site 

excavations may be used as compacted fill material, provided they are 
free of any deleterious substance and particles greater than 6 inches in 

size. Any material to be imported to the site for use in compacted 

fills should be approved by the Soil Engineer. The p1acement and 

compaction of fills should be performed under the observation and 

testing of the Soil Engineer. 

Finished Slopes and Slope Protection 

We recommend that finishe.d fill and cut slopes be no steeper than 2:1 

(horilcntal to vertical). All per~aneot finished slopes should be pro
tected from erosion, particularly from wave effects. finished slopes 

Con.... ne Con.ulbnl~. Inc:.. 
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not directly exposed to wave forces may be protected from erosion, as 

appropriate. using deep rooting ground cover plantings. surface pavings. 

soil cement. or a combination of these procedures. Surface paving may 

consist of gunite, aspha1t concrete, Portland cement concrete, ~r 

suitable masonary or rock veneers. Soil cement. consisting of at least 

5 percent of Portland cement by weight mixed with the on- site soils. 

may be used to provide a stab11ized ground surface to resist erosion; 

the zone of soil cement protection should be at least 12 inches thick. 

Positive slope drainage should be provided. 

As discussed with R. M. Noble &Associates, a combination of sl~pe face 

protection and ground cover protection is intended for the anticipated 

cut and fi11 s10pes above elevation 24 feet MSL An er.:-osion mat is 

planned for the splash zone portion of the slope between· elevation 24 

feet arid 34 feet MSL Above elevation 34 feet MSl. ground cover 

plantings are planned. In our opinion. this protective measure should 

provide suitable protection against occasional splashes from waves arnf 

adequate control of surface runoff on the slope faces. Positive sl<>pe 

drainage, including drains (i.e., interceptor drain at the top-of-sl~pe. 

ltV" ditch at the toe-of-slope and top of the wall, etc.). if needed, 

should be provided. 

Temporary Excavations 

Temporary construction excavations in the undisturbed terrace deposits 

and bedrock, in our op;nion~ may be made to a vertical depth of about 5 

feet without shoring. For deeper excavations, the cut surface should-be 

sloped no steeper than )/4: 1 (horizontal t~ verti_~al). or should be 

properly shored. Such cuts are not expected to exceed' about 15 feet in 

depth. Excavations in the beach sand and gravel ':deposits above the 

groundwater level, ;n our opinion, will generally h~ve to be sloped no 
steeper than 1:1 or flatter, and excavations extending be'ow the ground 

water level will require relatively flat cut slopes:and/or sheeting as 

appropriate. All excavations and shoring Systems should meet the 

minimum requirements given in Article 6 of the State ~f California 

Safety and Health Standards. 
Con.erw CDnsultanb. Inc. 
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Excavations in bedrock extending below the ground water level generally 

may be dewatered by sumps and pumps. For excavations in beach deposits, 

dewatering by sumps and pumps may. be feasible to a 1 imited depth of 

about 2 feet below the ground-water level. If a dewatered excavation 

and a relatively stable excavation bottom are required for construction, 

the ground-water level should be lowered to a sufficient depth, possibly 

the planned toe depth, until sufficient structural constraint is placed 

on the excavation bottom, for which the potential for heaving and/or 

boiling of the excavation bottom is eliminated. Well-points may be used 

for deep dewatering. Alternatively, ground freezing techniques may be 

used to provide a stable excavation in the beach deposits below the 

water level. 


1n general, excavation of the on-site soils and bedrock 'may be accom

pl ished' with conventional excavating equipment. EXcavation of bea~h 


deposits belo~ the .ground-water level, however, may require backhDes or 

draglines. 


Design and Construction Review 

This report has been prepared to assist the Engineer in the design of 
the proposed coastal protection. Prior to constructiDn, it is recom
mended that this firm be provided the opportunity to review the design 
draw;~gs and specifications in order tD ascertain that the recornmenda
tions contained in this report and used in the final design are 
applicable to the site conditions. 

It is also recommended that this firm be retained to provi.de services 
during construction 'of the structure(s}. This is to observe compliance 
with the design concepts» specifications» and r~commendatiDns, and to 
provide advice regarding design changes in the event that the site and 
subsurface conditions differ from thos€ anticipated prior to the start 

of construction, 

000964 
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LIMITATIOMS 

The findings and recommendations of, this report are based on the results 
of the field exploration and laboratory tests combined with interpola
tion and extrapolation of soil and bedrock conditions between and beyond 
borings. There may be subsurface conditions not indicated by the 
exploration. However, in our opinion. the exploration is adequate to 
define the subsurface conditions for the purpose or this study. The 
recon-.mendations represent our best professional judgment as to the 
procedures to be followed in design and construction based on the data 
obtained and the planned construction. 

Professional services in connection with this geotechnico:' report have 
complied ~ith generally accepted practice in the fields ot soil mechan
ics, foundation engineering, and engineering geology. We make no other 
warranty~ either express or implied. If conditions change prior to the 
actual construction. or if conditions .Jre en£ountered during construc
tion that appear to be different from those found during our investiga
tion. we should be notified immediately so that appropriate modifica
tions of recommendations can be provid~d. if needed. 

Bidding contractors are urged to study the boring logs, trench logs, 
maps and specifications. and to determine to their own satisfaction the 
subsurface con~itions that may be encountered by appropriate ;ndepend~nt 
pits. borings. or other methods prior ~o submitting bids. , 

ConYer".. Consultants. Inc. 
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This report has been prepared exclusively for R. M. Noble &Associates 
for specific application to the proposed site c~astal improvements 
described in this report. No other warranty. express or implied, is 

made. 

Respectfully submitted, 

~~ 

Mark E. Unruh. C.E.G. 1176 Franklin Fong t R.C. 
Staff Geologist Project Engineer 

Reviewed by: 

fNl~f..13~ 

Mark E. Bryant, C.E.G. 1046 1. Scheil, R.C.E. 31150 
Senior Geologist . Engineer 

MEU/Ff/MEB/TJS:bl 
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DATA REVIEWED 

Aerial photographs (stereo), October 9, 1970. San Diego County, VTN, 
Photos 2-2 and 3-5, scale approximately 1";:2.000', (c~lor, verti
cal). . 

Aerial photographs (stereo), December 5. 1983, Robert Bein, William 
Frost & Associates·, Photos nand 2, scale 1"=170' t (black and 

. white, vertical). 

Karrow, P.F.; and Bada, J.L., 1980. Amino acid racemization dating of 
Quaternary raised marine terraces in San" Diego County, California: 
Geology, v. S.p. 200-2"04 • 

.Kern, J.P., 1977, Origin and history of upper Pleistocene ~arine 
terraces, San Diego. California: Geol. Soc. America 5u11 •• v. 88, 
p•. 1553-1566. 

Ku, T.l., and Kern~ J.P., 1974, Uranium-series age of the upper 
Pleistocene Nestor terrace, San Diego, California~ Geol. Soc. 
America Bull., v. 85, p. 1713-1716. 

Kuhn, Gerry, December 27, 1983, unpublished data, including notes, 
photographs and maps. 

Wilson, K.L., 1972, Eocene and Related Geology of a portion of the San 
luiS Rey and Encinitas Quadrangles, San Diego County, California, 
UniverSity of California, Riverside, M.A. Thesis. 
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TERMS USED fOR THE PHYSICAL DESCRIPTION OF BEDROCK 

HA?.DNESS 

SOFT 

MODERATELY 
HflJID 

liARD 

VERY 
HARD 

- C~n be dug by band and crushed by fin~ers 

- Friab1a. can be gouged deeply with t~j!a 2Rd 

will crumble readily under light hammer blows 

- Knife scratch leaves dust trace, will w1th* 
stand a few ha~~er blows before br,eaking 

- Scratched with knife with difficulty. diffi 
cult ~o break with hammer blows 

STRATIFl CATI ON 

.. 

FRJl.CTI1Rl NO 

'fBI.NLY LAMINATED - Ie 5S than 1/10'·' 

- 1110" to 1/2" 

VERY TBI.Nl..Y BEDDED 1/2·' to 2" 

TIl I NLY BEDDED - 2" to 2 feet 

TIil eKLY 'SEnDEe - more than 2 feet 

I NTENSELY FRACTURED less than 1" spaCing 

VERY FRACTURED - 1" to 6" spacing 

MODERATELY FMCTIJltED - 6" to 12" 5p:lcing 

SLIGUTLY fRi\CTURED - 12" to 36" spaci~ 

, VERY - Abund::mt fr:\ctures coated with o::ddes, C:3r
;;'1:,'\TIlEn.ED 	 bOIl:HCS, sulph:ltcs. mud, etc .• rhrou;h d-is

color~t10n. rock djsinte~rntion. mincr:31 de
compos:!. ticn 

MODEnATELY - Some !rnctul"C coating, moderate or loc:tUzcd 
WE,\TlI£RJ NG WE,'\11IE flED discolornlion. little °to no ~Ifcct on cellen

t:3tJon, sU~bt minCt'::tl decolllpDsiUon 

SLIGIFfLY - A few stained Ir~ctureSt sli~ht discolor~
WEATlIEf'''£D t.ion. :1i !:t.le [0 no 3!fe.r::t on C:Cmcnt!lt ion. no 

minerol decomposition . 

fRESH - Unollcctcd by .....c:llhering :lgents. no ::tppr.ecj::lUl 
ch:lllGc wi th deptb 
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SHEE",_l_ Ne.1..PRO.1E'" "'0. 63-02299-01 CORE HOLE LOG 
HOloE NO •.J\::.L-Converse Consultants 

PAC.1E c,. _-!:E;,!:c,:;.J:!:.e_________ f E A TURE Proposed Sea/Retaining vanlooc U ION 40' frOlll fence 

'N( 1.11'1" llO,,___~9:.:D:....._____ e E" ~ 'N6 _________ $T .. RTIiO _1::"!:,:'..,,Z::;9_:.:10:,:!:.:3{1:.:::.,:G:.:111 C CMP ~ ET EO nIl! oJ :SS. p! 

DE Pl H .:::.::.:.:.,....--_.......:.28.0' _____ }3.1·~ HOLE SlZ E __
, o 'LA L __ G"0 UNO tL EV, -=.=~__________ H_X,--C..;,O_M!;:...__ 

----:iL--_____
ElEV. W"~fll ·asloE_+O.....::..·1:.-·___ WA1 fR I'IlEHV"'E ~ES'S___TO ___ NO. (01'1£ eoxES 1 

1.0"wEO e~____.:.MElJ=_____ CONTI"'C'OR Cal Testing DAIL L 1'01<"'''''1'1___________ 

lHIS lOG IS ~pPl'CAeLE ONLY J.~ tH'S lOC;'l.ON AND ',"'E.~O,.,!)I"OHS ... ".~ DifFER AT 01HER lOCI-liONS OR TIME, 

I Core Graphic; CT o~:.i1icolion cnd
Efev. ,R,OO De?th Ree. Drifting 1n-lo1motion

J log Physicol Condition 

, , , BEDROCK-SANDSTONE 
very light gray (H7J. fine to medium::.~.: .:~. '_," grained. soft to moderately hard.'. #:t, ; ·, . 

" : .. mostly quart:. some feldspar minDrI---- : ~.. biotite, surface shows holes from : 
,

'. 
~ 

" 
' 

, clams. Slightly cemented. ~assive.60 95 .. :- .. ••.*••"' "J'O J••• ,. • ..,... 'l. ••:......_~~..... ... ..... .. 
, :''': .. ,5

*" '" • 
,..---- :. *.. ~: .... 2-5· dip. moderately fract~red. 
.-;"-'" predominant11 fine grained (7-S').
70 75 :........:..o;-J'. 
 very thinly bedded. - ....._..-. 

___ ... 'ItI--
.. .' .... ·" 

.... .:"10- 30 .25 
~ ... medium grained. light 1ellow brown tD gray 

. ... ~ - . thinly bedded, moderately weathered • 
moderate13' hlrd 

- .-:- , . . · , 
- --- -------- ----I,· , · 

, cuttings appear to be similar to material 
15

* 
..hove 

,'. · 
NIH · .. ·. 

.. 
.' 
'.., ' 

: . ·. 
20 . 

, ·J 

. 
" .. 
, , 

.,' . 
,--  , · 

" 

, 
; ...... ,; 

2S~ ,0 S -. .'. . , · · " 

fnd of hole at 28.0' 

Ground water encountered at 13'30 

-
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_________ 

8 

. 

· ...... . .. 

-·. 
.' 

Cfcuificcfion ond 
PhY$icol Condition 

Drilfing 'nlorrnOli<>n 

!H<E;t:: t_l_ NO • .,.; 

ceRE HOLE LOG 

Conv.erse Cons.ultanfs. 
P"O.l!:CT __-.:E:.;c:.:k::.:e:....-----__ rUtuRE Proposed Sea/Retaining lla11 LOCAlIOH 90' frool fenc-e 

I.. CLt"'ATIOH__~9~O~O_---__ !lE .. R1NC. ___-O;:..-_____ 5Tl.RtED~llL29 2:30 2111 COt.lPLUEC 11/30 9;00 ~l 

)3.5'1' HI C~n! 
, O~ £ L PEP 1 H_-.:::3';:3:.:.•.!:O~·.:;!::-----___ GROUN 0 [LEV. 	 HOLE SIZE 

2lUiER f~E!!URE 1£$15 ___TO ___ NO. (OFiE ec:cu .__ 

L 0(; c; £ Ct e 'I' __~~.':':ru!!....______ CON7RA (lOR __C:..:iI:.;;1....;..Te:;:.:s:..;:t:.;cf:;.;n""9_____ C A1LL rOI;£... "' ___________ 

Elc:v. 

.' BEDROCK-SAHOSTVNE 
very 	light gray (H7). mediu~ grained, clays 
• . on fracture surface. soft to moderotelJ ........:- ...._".. .:. 
. 	 hard. closed fractures. quartz. feld

spar & miciI$ 

DeCisional iron stained bed 
sub horilontal. indistinct. bedding,

30 Z-3· dip (lalllinated). moderately hard. 

f-  51ightly to moderately weathered 

..o 
-...# 

-1---1: .. '.: - .. . 

. .. 
. " 	 · soft 20ne20 
... 	. 

~ .. .. ... 
: 

1..---1 .• " 

slightly weatbered, moderately fractured. 
thinly bedded 

soft 	to IIIOderate1y har4. medium' grained.
(CG3rSer than above). u~~sive, li,ht 
olive gray (SY 5/2) 

~oft 	:zone 

• fine to 	mediul1\ grained. 1 i9M 01 he gray 
(SY o/l) 

End 	of hole at 33.U· 
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SUMMARY. TRENCH lOG TRENCH NO.1 

rrclec:1 Name:: [Ca Prcj6c:t No 83-0Z2S9-Gl 

Dale: 12-19-83 logged 5y: KaJ Elevation: 4"f; 

T.enchlng EQuipment lliTEli..'iATlOIiAL 100 EJ.Cl:l-tJE Gr-ound WSlsr Depth: 3.Z·:t 

DEPTH IN FEET IDENTIFICATION 
Voln. Max.' 

0.0 3.2 

3.2 4.5 

4.3 6.8 

BEACH DEPOSITS (SAtiD) (Qbsl): 
Mixture of cobbles and medium to coarse sand. more cobbles (to }') near 

BEACH DEPOSlTS (ruB) (QbsZ): 
Medium to coarse sand. 20ne of oxidized material, black 

eM/fflEl DEPOSITS (Qc): 
Massive. medium 9raS. medium grained, peorlS cemented, sand. O(casi-onal

silt layer 

'Note: Ground water inflow irnmediatels filled pit to top of black zone. 

contact 

thin 

~orthwes t Wall 

o 

5 ..~ :siii ..LAy[&···· fie' .::-:~~~:~! :-,:,:::,~::·=:::1·~·· :::.: '.. ~~.. 
- ' .. : • : ..... ! - :::-.::- : .•.: •.. I . : .. \'-::":~':':"::-:-::.:".:=--=~~:':.=. ::::-:.:::... 

I.... . .. " ... ~ .: :::_~.~ BEDriHlG"~HORIZONTAl.:!:":·:-:·:..:": 
_ ..• , _ __ . .6.W ..~_ ~ ... , _ . ... _ • .. ~#> .... ~~,~ _ __ ._~ ~ _ ......... _ .... 
. , . 

10 
o 5 )0 ]S 

015TANC£ IN FEET Sealing: ~~47°[ 

, 

SEDO~NG ORIENTATION 

No.J STRIKe I C~ " 

1 
1 
f 
! 

1 



!.-tIn. 

n.o 
2.5 

Mu. 

2'.5 

4.3 

3.8 7.4 

6.0 g.D 

DlS1ANCE IN FEET 

@ Converse Consultanfs 

SUMMARY TRENCH LOG - TRENCH NO. Z 

ProTect Name: Ecl:e Prolect No 5J-{l2ZS9-o1 

Dale: 12-19-83 lOGoed By: MEU Elevation: S·;t 

TrenchIng EQuipment: IHTERl'iATIOMAL 100 BACJ:HQ[ . Ground Water OepCh:: 1.5' 

DE?TH IN fEET IDENlIFlCA1!ON 

BEACH DEPOSITS (GRAVEL) (Qb9l):_
Mixture of medium grained sand-and cobbles 

BEACH DEPOSI1S (GRAVEL) (Qbg2);
Mixture of medium grained sand and 1- to 3- dicmeter 9rave1. zone of stained 

black with organics 
ClWlHfL DEPOSITS (f)c]): 

r~ssive sand. medium gray. medium grained. medium dense. with occasional silt 
1ayer . 

CWIh'ff£l DEPOSITS (Qc2): . - . 
r~ss1ve sand. moderate ye110wish brown. medium to coarse grained. loose. 

subrounded to rounded grains 

Note: Greund water inflow.immediately fi11ed pit to top of black lOne. 

NorUlI..-est Wall 

o 

BEDDING ORENi,\110N 

NO. STRIKE' DIP 

I 

)0 ]S 
Sesrlnw; N.tlS"[ 

'K'~ ,\.1UW..,AY .."PtiES"CNl."".Al 'fk( lOC.&T'CH .L-.:l:) 1:..£ Of' .E1I:CI-'V~'tC 
st:t-Sc...,.r .. Cf CON:~nIONS Ill"''' Or"£R~' Ol... eA Ux:....'tONS ANC "'~,. eN'" 
At '''.5 lOCATION wot.. h.f F":SS£GE OF ''''''E. '''E eA'A P".t:~EN1t:O t5 
l;''''P~'''C'''''OH Of "C''!''''' CONOI,IC..S t,..COU,.l£l'iEO. 
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SUMMARY.TRENCH lOG TRENCH NO.3 

Project Name: Ede ProJect No 83-022S9-o1 

Date: 12-19-83 Logged ay: KEU Elevation: 0.5·:t 

TrenchIng Equipment IKTERJiAnONAl lOO BACNiOE GIOlJod Wafer Oepth: I.e' 

DEP1H 1N fEET IDENTIfiCATION 
Min. Max. 

BEACH DEPOSITS CQbs): 
r~dium gray, medium 9rain~d. sand. loose, some cross beds. ~~ny cark minerals. 

loS0.0 

Y..NTIIIGO fORrAnOIf {TsbJ:
Sandstone. medium gray, fine to medium gr~fned, soft to moderately hard, 

very moist to wet 

7.0J.O 

Hote: Ground water floh~d at ~s/lsb contact 

.. 

Horthh'!:'st WaH 
SEDDING ORiENTATION 

NO. SlRIKE DSP t-"- -"--'- '-1'-' ----1·-···'··I·--r-·.....:- . -_.. '7'·'-'-;'" :.... 
.... _.... _- ...-., -------j---t-- ~.-- .. ---..t;.-.---.-~..... 
... ----.-- ----~ -}.----.. -,.~ ------ •• -;!";'7:'~' Q) iiorilonul _ ...-- .-. -j._._-!-_.....---;.-.-.~--.--i--.- ..._-t-·.. · .. 

~ .'.:: ::::::-.: ':":: I:=--.:..~i:::=:- -+...:....:=I::'-"~" .. -~.:-~Tsb~·""':'':':: 
:::::.'::':.: .:-:: ~ !-:--..:::.:! .:-:.~-::.i=:::!:.=::: ==-:::f-.. ~ -~~S~£!l~flS : 

:..~:::~: .. ~.:~:--~t:~~-:~~·:·:: ::·.~t.--~:- .. -~:J"-::':-~.. ::'~ :;,t·0~:;·.~ t:: ;::' 
. ! . ... .. .... . . • ......_-_....- .-.- , 

ffi .~~~:}. ~.~.~- .:', :.;;?~€:. J ;:;~:~ ·:~~~~.~t~~~:~10'~~~ 

~ ..., ... - - ......__.. . ... . 
~... .--.,;:-~ ..- - .. _-,------, ~ ... ..::t: 
t  -- ....- ............ - ...... , .. - .. -.~ - . .. ~~.. -,," .. ..... .. ~ ~....~ .. _.... -......:. ~..._... ~..; ... -... .. .... "'. 

Il. ..._i- ..-. ~,'; ~'•.' •• ;'';'''-.' _ .... 'SlLTSTQtIE LENS' .•.. 


:=.r--;- ----------- ~ 5 .... j.. .. - •. _.'---" ., .. _. - .............- . 


............-..~ : :·~-:-:t::~:-~·:$ 'DRivE 'SAMPLE 


o 16 35 

DISTANCE iN FEE.T Se.!!l ifl9! K33 C [ 


''''S 51.1 .......'" "FPL".s ONLY"" 't<f. "O(;"'1(1N ....0 1IME or £ac"·I..t, 
$vEs"Mt-Cf ~O"O",O..s ..... y !)or.nA"T 0'1<£" ICC... t'Of<$ ..... 0 ..... C ..... 
oA-1 1,..15 lOC,alCfIl wffH 'rt,! r~!~...c--E or ".,:t£. 't~E 0&1" p~C5r~'LD 
~I..P,., 0( "!o(;H Of lIC1u"" (;0"'01'10"$ l ....CO".. '£"£O. 

® Converse Consultants 



I SUMMARY. TRENCH LOG TRENCH NO.4 

Prolect Harne: Ed:t 

EleveUon: I.O'Jt 

Trel'lc.hlng EQuipment: IKTERliATIOAAl lOD EAtr.HO( GrolJnd Wafer Depth: -0' 

Date: 12-]9-83 

DEPTH IN FEET IOENTlFICATION 
V,ln. Max. 

0.0 1.5 BEACH DEPOSJTS (Qbs): 

0.5 3.5 
Sand. medium gray, medium grgjned, loose, with some gravel (]--J-)

BEACH DEPOSITS (Qbg): 
Sand. medium gray. medium grained. with S~: gravel tQ 80S at bottom 

2.5 5.5 SAIlTIAGO fORJIATIon (Tsb): 
Massive sandstone. medium gray. medi~m grained. moderately hard. with 

with occasional siltstone lens. 

Korthwest Wall 
B£DOING OrlENTAnON 

No.1 STRIKE OtP 

0 
I
I.U 
I.U 
u.. 

~ 
..,.. 
j:: 
~ 
w 
0 5 

o s 10 ]5 

DlSTANCe: iN FfE'T SeiuioQ: N24"[ 


""S S..,.......II,. ~P.."E$ 0"\" '.t 7"" Loe.., ION '''0 1.IOt OF he......· 
Su£SI1"'UU CONDdlONS lot..,. ~oHfll ", 07"1:11 LOC..'lOooS ~"" u.,. (to 

lot t ...$ ,OC,,'IO" WI'" 1..( '.SS;-G( (If" , ...,. ~"f C"'~ ;>"{;$'(>"(I:I 
s ...p\If1C.Il!";",Of .1;lt.1J1&. CO""'1.0"~ ENCOUNUi!Of:l. 

I~ Converse Consultants 
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I
UI 
UI 
"
~ 

o 

I 
l
e. 
UI 
I:) 5 

-
DEPTH IN FEET IDENTifICATION 

Uln. Max_ 

0.0 2.6 SUCH DEPOSITS (Qlls ,: 
Sand, medium gray. medium grained. loose to medium dense. some cross hedding

2.2 4.0 SANnAGO fORl'ATlOH '(Tsb): 
Sandstone. medium to light gray. medium grained, massive, soft 

. 

. . . 

NO. STRIKE DIP 

<D AIr bonta1 

"':~:-:_ ..: :-.. ~:::. t ~.:- ...·~·<·:'.;-:r"Sb:-··:-: ..:-:.~;;-.--. ~-:-::'.:~:r.~ . ~.:.: ... 
. -.... ---··T-----··.··· ...-. ---  ..• _..---/.- 1 - "---"---1-"---' ----... . ......•.... ..._....-.! .._........ --I . . ...---. ~ .......... . 

......_.......... ~ ... i __. ___..___!-~ _____ ~_ .. _,J ... _~ .... _.___ ... 

.*.... •. .... .~.·l _ - .. ..._ . ....w_._ ....1___ ....... : .. - .. ........ ~- ... . 
- .-..• -- _. • . - _.; .••.-. _.. _ ...,..  ... •.•. .• !'•.••••_.  _ .... . 

.; .... .. ,... - ....... . i 
, () j() i!i 20 

DIS1A!-:Ct: lH FEEl eesllno: 1'132"£ 

SUMMARY.TRENCH lOG TRENCH NO. 5 

?roJect Name: Edee rr-olacl No 83-02299-01 

Dale: 12-19-83 logged By: HEll. E!evatlon: -2.~· 

TrenchIng Equipment: IHT£!,I(UJOAAL 100 SACOO[ -Ground Water Depfh: Z.O· 

North.-est Wan 
SEOIl'NG OR£NTATION 



APPENDIX B 


LABORATORY TESTING PROGRAM 


t Converse Consultants. Inc, 
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APPENDIX B 


LABORATORY TESTING PROGRAM 


laboratory tests were conducted on representative soil and rock samples 
for the purpose of classification and for the determination of their 
physical properties and engineering" characteristics. A brief descrip
tion of the various laboratory tests conducted for this study is pre
sented in the following paragraphs. Results of the laboratory tests 
performed for this study are presented on the boring summary sheets 
within this Appendix. 

The soil samples presently stored at our laboratory will be discarded 90 
days after the date of this report. unless this office receives a 
specific request to retain the samples for a longer period. 

Moisture Content and Dry Oensitx 

Moisture content and dry density tests were performed on relatively 
undisturbed samples obtained from the field in accordance with ASTM Test 
Method 02216-80 to determine their dry densities and moisture contents. 
and to provide qualitative information regarding soil strength and 
compressibil ity. The results of the moisture and density tests are 
presented in Table B-1. 

Direct Shear Tests 

Direct shear tests were performed on relatively undisturbed or remolded 
samples in accordance with ASTr4 Test ~1ethod 03080-72 to determine shear 
strength. The tests were performed on samples at field moisture content 
and/or under an increased moisture content. The samples tested were 
sheared under a constant rate of strain under given normal loads applied 
to the samples. The results of the direct shear tests are presented in 
Table B-1. 

Conwrse ConSUltants, Inc:. 
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Unconfined Compression Tests 

Unconfined compression tests were performed on selected, relatively 
undisturbed samples in accordance with ASTM Test Method 02166-66 to 
determi ne their unconfined compressi ve strength. The resul ts of the 
~ests are summarized. below. 

TABLE B-1 

SUMMARY OF LABORATORY TEST RESULTS 
Unconfined 

Sample Moisture Dry Compressive
Trench or Depth Content Density Shear Strength Strength
Boring No. ft. % ~tf C,psf 0, degrees psf 

-.. 
D-1 3 12.1 127 24,320 
0-1 8 7.7 125 54,520 
0-1 12 5.1 123 30,480 

0-2 6 4.2 124 120,770 
0-2 23 2.6 126 57,600 

f 'l 4!r~) '1~"TR-3 2 14.4 114 35 44 
'{ ~ '1IfJ '~:- ~'~:... : ,TR-3 6 14.8· 115 880 32 

( ~3sr)'l."1t1-TR-4 3.5 15.5 112 380 40 -23~
6.........,. 
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APPENDIX C 


SUGGESTED SPECIfICATIONS fOR THE COMPACTION OF FILL 


COI\"'i!rse Consultlln!:l. Inc. 
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APPENDIX C 
SUGGESTED SPECIFICATIONS FOR THE COMPACTION OF FIll 

1. 	 All areas to receive compacted fill shall be stripped ,of all 
vegetation, debris, existing fJll, and soft or disturbed soils. 

, The excavated areas shall be observed by the Soils Engineer prior 
to placing compacted fill. 

2. 	 The exposed ground surface shall then be scarified to a depth of 
six inches and the scarified ground shall be compacted to at least 
90 percent of the 'maximum laboratory density as determined by the 
ASTI4 compaction method described below. Bencbing into firm natural 
ground shall be performed as the compacted fill is brought to final 
grade. 

3. 	 Fi1l,- consisting of soil approved by the Soils Engineer. shall be 
placed in compacted layers with approved compaction eqUipment. 
Nonorganic on-site materials are considered satisfactory for reuse 
in the compacted fills. All imported' fill shall be examined by the 
Soils Engineer prior to use in fill areas. Rock larger than six 
inches in diameter shall not be used in the compacted fills. 

4. 	 The fill shall be compacted to at least 90 percent of the maximum 
laboratory dry density for the materi,al used. The maximum dry 
density shall be determined by the ASTM D1557-78 compaction method. 

5. 	 Observation and field tests shall be performed d~r;n9 grading by 

the Soils Engineer to assist'the contractor in obtaining the 
required degree of compaction and the proper moisture content. 
Where compaction of less than 90 percent is indicated, additional 
compactive effort shall be made ,with adjustment of the moi sture 
content as necessary until 90 percent compaction is obtained. 

Conver"" ConslJllanlS, Inc:. 
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6. 	 Wherever, in the opinion of the Soils Engineer, or Engineering 
Geologist, an unstable conditipn is being created, either by 
cutting or fi11ing, the work shall not proceed in that area 
unti1 an investigation has "been made and the gradin.g plan 
revised. as.necessary_ 

Cono.eroe Con~ull.an!ll, Inc:. 
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