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APPENDIX F
LANDSLIDE CHROLONOGY AND FEATURES

F.1.

PRECIPITATION

In the San Pedro area, high precipitation levels typically occur between November and March.
In order to place the current year to date in perspective with historical precipitation levels, we
have reviewed available historical rainfall records from the nearby Long Beach Daugherty Field
NOAA Station for the period between 1958 and February 2012. A chart showing the annual
rainfall totals is provided in Figure F-1. The average precipitation for this period is 11.91 inches.
The maximum annual precipitation of 29.68 inches occurred during the 1997-1998 season and
the minimum annual precipitation of 2.10 inches occurred during the 2006-2007 season.
Figure F-2 illustrates the average monthly precipitation in the area during the period between
1958 and 2012. The maximum precipitation occurs in February with an average 3.19 inches of
rainfall and the minimum precipitation occurs in July and August with an average only 0.03 inch
of rainfall.
A summary of daily rainfall data from January 2008 to February 2012 is presented in Figure F-3.
We have annotated the rainfall records with key dates of reported landslide movement. Note that
the 2009-2010 and 2010-2011 rainfall seasons were above average. In the rainfall season
beginning July 1, 2011 and before the landslide failure on November 20, 2011, a cumulative
rainfall of 1.63 inches occurred in the previous two weeks prior to the landslide.
The effect from precipitation on groundwater levels at the site were observed during our study
and found to be significant (Figure C-3 in Appendix C). For instance, the groundwater level in
boring B-1 rose nearly 4 inches following a period of relatively heavy precipitation (0.92 inches)
between December 13 and 14, 2011. The groundwater level at boring B-1 had been relatively
constant at approximately at Elevation +59 feet until the beginning of February 2012 when it
started to rise at a relatively constant rate of about 1 – 1 ½ inch per day to about El. +64 feet in
early April of 2012. Following some additional rainfall in mid April, the groundwater level rose
again and appears to have peaked in late May, with an additional 10 feet of rise to El. +74 feet.
F.2.

STORM DRAIN SURVEY

Storm drain diameters in this section are based on the robotic Closed Circuit TV (CCTV) camera
survey supplied by the City. The reported diameters seem to vary from the storm drain plans and
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profiles for the Paseo Del Mar located on the Navigate LA website (2012). The 80-inch
diameter storm drain presumably located on the east side of the landslide within Paseo Del Mar
was surveyed on September 20, 2011. A robotic CCTV camera was used to record the
conditions of the interior of the precast concrete sewer pipe. The video survey was reviewed for
indications of significant water loss from the storm drain pipe. The depth of water in the invert
of the pipe was estimated at about ¼-inch to ½-inch. Water appeared to be flowing without
significant loss (i.e. complete loss of flow) at the pipe joints for the length of the entire survey, a
distance of approximately 1,260 feet based on the video survey. It is not clear from the video
where the survey started or ended.
A 54-inch diameter storm drain was surveyed on August 24 and September 20, 2011. A robotic
CCTV camera was used to record the conditions of the interior of the precast concrete storm
drain pipe. The joints of the precast concrete pipe line segments were observed during the
survey. The estimated locations of the pipe separations are shown in Figure F-4.
On August 24, 2011, the pipe separation was located approximately 348 feet from the manhole at
Station 4+24 shown in Figure F-4. The separation is located approximately at the west boundary
of the landslide. The maximum width of the pipe separation was estimated about ½-inch to 1inch and is located at the invert or bottom of the pipe. The joint at the top of the pipe was intact.
There is subgrade soil exposed underlying this separated joint. Vertical offset of approximately
1 to 2 inches was also noted at the joint at 354 feet in the survey.
On September 20, 2011, the pipe separation was located approximately 854 feet from the
manhole at Station 9+47 as shown in Figure F-4. There were two separations located about 12
feet apart. The maximum width of the pipe separation was about ½ inch to 1 inch and is located
at the invert of the pipe. The joint at the top of the pipe was intact. There is no crack or void
observed in subgrade soil that underlies this separated joint. The pipe was dry in the vicinity of
the separations.
Another pipe separation was located on September 20, 2011, approximately 48 feet from the
manhole at station 15+96. This manhole connected the storm drain pipe on Paseo del Mar to the
drain outlet on the shoreline. The maximum width of the pipe separation was about 2 to 3 inches
and is located at the invert or bottom of the pipe. There is no crack or void observed in subgrade
soil underlying this separated joint. The pipe was dry in the vicinity of the separation.
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F.2.1. Storm Drain and Retaining Wall Plans
Construction plans for the retaining wall and storm drain pipe profiles obtained from the
Navigate LA website were reviewed as part of the landslide study. As previously mentioned
above, the pipe diameters in the plans and profiles do not match the diameters reported in the
survey videos. Also it was noted on the design plans (City Drawing No. C-1855) that there
appears to be some amount of fill (noted as Exiting G.L. on the drawing) that was placed under
the timber bridge prior to the construction of the retaining wall. It is not clear as to how or why
this fill was placed. The storm drain plans for and profiles, and the Retaining Wall plans are
included as attachments to the appendix.
F.2.2. History of Nike Missile Base
The Nike Missile base site originally consisted of Lots 1 through 32 and Lots 35 through
38 of the White Point Subdivisions and a portion of Lot 4 of the subdivision of Lot “M” of the
original partition of Rancho Los Palos Verdes (WCC, 1997). Government acquisition was by
eminent domain approved by the California State Attorney General on April 5, 1944. At that
time, approximately 175 acres were acquired for seacoast artillery harbor defenses. Two 16-inch
gun emplacements were constructed on the site in 1942 and designated Battery No. 127. The
gun emplacements included the 16-inch guns as well as smaller 5- or 6-inch gun emplacements,
numerous pillboxes, artillery observation stations, storage facilities, and support installations.
White Point was made part of Fort MacArthur and was controlled by the Army Seacoast
Artillery.
After World War II (WW II), White Point became a Nike missile battery in the 1950s,
becoming fully operational in 1959 through 1975. The Nike Ajax missiles were phased out in
the late 1950s to early 1960s. The Nike Air Defense Program was discontinued in the early
1970s, and the White Point site was declared excess.
A 20-acre portion of White Point, above the bluff, was developed by the Navy for
housing between 1965 and 1973. In 1973, approximately 153 acres of the White Point site were
recommended by the Army for disposal. A 7-acre parcel was transferred to the Navy in 1973.
The remaining 196 acres of the site were reported as excess to the General Services
Administration (GSA) in 1975.
Following the transfer to GSA, the U.S. Department of the Interior (DOI) took title to
most of the White Point property. DOI in turn transferred:

51-1-10052-011

51-1-10052-011 Appendix F/wp/ADY

F-3



115 acres to the City of Los Angeles for park purposes by quitclaim deed recorded
August 10, 1978, document number 78-882390



31 acres to the County of Los Angeles for park purposes by quitclaim deed recorded
September 12, 1978, document number 78-1011981

On April 9, 1987, the City of Los Angeles transferred by grant deed a total of 13.41 acres
of White Point to the U.S. Air Force. This area was developed for Air Force housing and is
situated at the northern edge of the site, bounded to the north by 25th Street, and to the west by
Western Avenue.
The White Point Nature Preserve features 102 acres of restored coastal sage scrub habitat
which is located on the previous White Point Missile Base. The Preserve is also home to the
Nature Education Center, which opened in May 2010 and includes previous military structures.
The Preserve, which is leased from the City of Los Angeles Department of Recreation
and Parks was in dis-use and empty for nearly 20 years, at which time community effort
convinced the City to preserve the land. A 25-year management agreement was granted to the
Palos Verdes Land Conservancy in 2001, and between 2001 and 2011 the site was replanted with
native scrub and grasses, and public trails were created. In addition, a grant for the installation of
eco-friendly permeable parking was obtained.
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CITY OF LOS ANGELES
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February 27, 2012

Mr. Mark Oborne, P.G., C.E.G.
City of Los Angeles
Department of Public Works
Bureau of Engineering, Geotechnical Engineering Group
1149 S. Broadway, Suite 120
Los Angeles, California 90015
RE:

SUMMARY OF SITE CONTROL PROCEDURES AND OBSERVATIONS,
NIKE MISSILE SILOS, WHITE POINT LA-43 SITE
W.O. E1907483, TASK ORDER SOLICITATION 11-087
SAN PEDRO DISTRICT, LOS ANGELES, CALIFORNIA

Dear Mr. Oborne:
This letter summarizes the observations and site control procedures implemented by Shannon &
Wilson (S&W) for the inspection of the east and west subterranean missile silos at the “White
Point LA-43” Nike missile site made by S&W and representatives of the City of Los Angeles
Bureau of Engineering (BOE) and Los Angeles County on February 8, 2012. BOE staff
included representatives from the Geotechnical Engineering group, Structural Engineering
group, Surveying group, and Department of Recreation and Parks. The silos were observed one
at a time, east followed by west.
SITE CONTROL PROCEDURES
S&W set up and maintained a temporary ventilation system in each silo consisting of two 12inch or 16-inch blower fans and flexible air ducts powered by a portable generator per the
request of the BOE. The ventilation systems were set up and put into operation prior to BOE
staff entering the silos. The fans were oriented such that air was drawn out of the silos, causing
ambient air from outside the silos to be drawn inside through existing vents and the primary
entrance stairwells. Portable lights were also set up inside the main silo chambers to enhance
visibility.

664 WEST BROADWAY
GLENDALE, CALIFORNIA 91204-1008
818-543-4560 FAX: 818-543-4565
TDD 1-800-833-6388
www.shannonwilson.com
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S&W used a combination photoionization detector (PID) and 4-gas meter to test the atmosphere
inside the silos during equipment set up and prior to entrance of BOE staff. BOE Safety
Engineer Calvin Toy also used a 4-gas meter to monitor the atmosphere at the stairwells while
observations were being conducted inside the silos. Atmospheric conditions with respect to CO,
H2S, O2, Percent Combustibles, and Volatile Organic Compounds were not detected in
hazardous amounts by the instruments during the equipment set up or silo observations.
Each silo entrant donned personal protective equipment consisting of a full-body, hooded Tyvek
suit, boots, hard hat, safety glasses, gloves, and a dust mask. One of the entrants carried a fire
extinguisher during observations.
A Shannon & Wilson representative acted as an attendant above ground at the silo entrances
while personnel were inside. The attendant maintained a list that included the name of each
entrant and the time of silo ingress and egress. In this manner, the attendant was able to verify
that all entrants had exited the silos prior to closure and locking of the silo doors. The attendant
maintained contact with the entrants via two-way radio.
No safety incidents or injuries occurred during the ventilation and lighting set up or observations.
SILO OBSERVATIONS
The following observations apply to the east and west silo structures. Each silo was observed to
consist of a subterranean, rectangular main room approximately 50 feet by 55 feet, with minor
ancillary rooms such as vault rooms and emergency ingress/egress routes. The walls, floor, and
ceiling of the structures consisted of concrete. Debris and graffiti were present within each silo,
suggesting that unauthorized entrants had inhabited the silos previously.
Each silo contains one elevator platform originally used to lift missiles to the ground surface.
The elevator platforms are approximately 3 inches below the silo floor surface. Below the
elevator platforms an approximately five-feet-deep depression houses hydraulic elevating
machinery; these depressions are the topographic “low point” of each silo.
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East Silo Observations
S&W made a brief observation of the main silo room following the City structural engineering
group, geotechnical group, and survey group. The silo was observed for any gross cracking of
the walls, ceiling, or ground slab. Visual observation of the four main walls and ceiling beams
did not indicate cracking. Observation of the concrete floor slabs indicated some minor cracking
up to ¼ inch wide as depicted in Figure 1. Evidence suggesting infiltration of water from the
ground surface was not observed. Additionally, there was no observed evidence of ponded water
(e.g. water lines, staining, effervescence from walls or ceilings) during past activities.

Photograph 1 – View of the north wall of the east silo showing the hydraulic machinery, elevator
floor, and ventilation housing (right). See Figure 1 for further detail. View to northeast.
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Photograph 2 – View of north and east wall of east silo. Ventilation housing located at left center.
View to north.
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Photograph 3 – View of south and west walls of the east silo, with missile elevator floor on left.
Electrical panels located behind end of elevator. View to south.

West Silo Observations
S&W made a brief observation of the main west silo room following entrants by the City
Structural engineering group, geotechnical group, and survey group. The silo was observed for
gross cracking of the walls, ceiling or ground. Visual observation of the four main walls and
ceiling beams did not indicate cracking. Evidence suggesting ponding of water within the silo
was not observed within the main room. Suggestion of minor seepage of water was indicated by
salt or effervescence located along a linear zone approximately 4 inches from the bottom of the
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floor slab in the southwestern portion of the silo room. Cracking of the floor slab up to ¼ inch
wide were noted and shown in Figure 2, and appeared to be related to typical slab settlement. A
floor drain was noted on the east side of the main silo room. City personnel from the
geotechnical group thought that the drain connected to a sump located below the elevator floor.
Although Shannon & Wilson did not observe the area below the elevator floor, City personnel
who did observe that area indicated that there was no gross evidence of ponded water with the
elevator pit.

Photograph 4- View of the north wall of the west silo, elevator floor on left and
ventilation housing in central portion of the photo.
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Photograph 5 – Effervescence or salt from water seepage at the base of the south wall
near the southwest corner of the west silo.
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Photograph 6 – View of west wall of main silo room, missile elevator floor in foreground.
View to west.
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FORM GEN. 160 (Rev 1-02)

CITY OF LOS ANGELES
INTERDEPARTMENTAL CORRESPONDENCE

Date:

April 12, 2012

To:

Christopher Johnson, Group Manager
Geotechnical Engineering Group

From:

Anthony M. Pratt, E ineer of Surveys
Survey Division

Subject: WHITE POINT LANDSLIDE SURVEY DATA
1.0 Bridge Area Monitoring

Survey monitoring points were established and the points at the intersection of Paseo
Del Mar and Weymouth Ave was assigned station 3+00. Stations were set to increase
westerly along the centerline of Paseo Del Mar. It was decided that the monitoring
stations would start at station 4+89 and extend to station 7+02, and the control lines
would be extended out to station 9+46.
In the area of station 9+46, a crack 25 ft long and 0.12 ft wide was observed on the
north side of the street. A grid along the crack was established with 5 ft. spacing and for
these grid points only elevations were read. The crack was filled in with asphalt by the
Bureau of Street Services. Over a period of several readings the points around the
crack showed no significant variation.
On February 4, 2010 additional monitoring points were added 28' North of the centerline
of Paseo Del Mar. Monitoring continued from December 09, 2009 to May 25, 2010
After May 2010, visual observation monitoring of the area continued periodically.
Cracks on the curbs and roadway were marked with permanent markers for future
observation.
2.0 Area North of Palm Tree Monitoring (Vertical Change)

June 29, 2011 our survey crew observed a new area of street cracking along Paseo Del
Mar about 689 ft west of Weymouth Ave. that wasn't there the day before. Cracks were
observed to extend across the AC roadway and extended to the older crack (in the area
of station 9+46) repaired in December of 2009 on the north side of Paseo Del Mar.
Subsequent to the observation of the new street cracks, a 20 x 20 ft. grid was
established so a subsidence study could be performed. The points of this grid were
surveyed for elevations
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After these points were established, both these and the former points were surveyed for
elevation periodically. Monitoring continued and the readings showed there was +1- 0.12
ft of vertical difference from the initial reading from June 30, 2011 to August 28, 2011.
This vertical change in elevation was in the westerly portion of the study area ( 9+47 to
9+89).
During this June to August time interval the newer cracks running across the AC
roadway by station 9+89 widened and the vertical differences became greater. Cracks
also appeared along the unpaved road shoulder North of Paseo Del Mar.
In late August, the straight yellow stripping at the middle of Paseo Del Mar by the study
area was observed to be curving southerly indicating movement of the area in the
southerly direction.
3.0 Area North of Palm Tree Monitoring (Horizontal and Vertical Change)

Beginning on September 14, 2011, the established monitoring points were surveyed for
vertical and horizontal differences. The limits of these monitoring points were from
station 3+00 to 11+82.

A topographic survey was conducted with the limits from station 3+00 to station 15+00.
Survey data showed that monitoring points surveyed previously in December 2009 had
moved 0.53 ft. southerly and 0.31 ft. vertically, on the west side of the study area. The
east side of the study area showed 0.07 ft. of movement.
Survey measurements from September 14 to October 14, 2011 indicate that the west
side of the study area, monitoring points moved in a southerly direction at a rate of
approximately 0.01 ft per day horizontally and a total vertical difference of -0.11 ft. or
approximately 0.004 ft. per day vertically.
Survey measurements from October 14 to November 14, 2011 indicate that the rate of
movement increased to 0.11 ft per day horizontally and to 0.12 ft. per day vertically. The
monitoring points on the east side of the study area showed movement at the rate of
0.01 ft. per day for the first two easterly stations and 0.02 ft. per day as we went farther
west.
It was observed that the rate of movement of the study area increased during the month
of November until the total failure of the slope and roadway which occurred on
November 20th 2011.

cc: Vince Jones

