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July 12, 2000

Playa Capital LLC
12555 W. Jefferson Blvd., Suite 300 j
I os Angeles, California 90066 !
| u,,
Atter{ition: Mr. David Nelson : 7 { ?”@ :
| o
Subjélct-. Subsidence Evaluation Review :
i Playa Vista Development
Playa Del Rey, California

Dear Mr Nelson:
1

You have requested Group Delta Consultants, Inc. to review historical subsidence
in the vicinity of the Playa Vista project, which occurred’ during the 1930s. in
addition, you have requested Group Delta to evaluate the current jevels of
Subsi!dence in the vicinity of the Playa Vista project. Based on our review of survey
data |maintained by the City of Los Angeles and new survey data obtained by
Psomas and Associates, it appears that there were very minor changes in elevation
in the vicinity of the Playa Vista project. Further, given the very low rate of
movement (settlernent or heave) that has occurred within recent time since 1974,
we believe that the recommendations which previously have been incorporated in
the foundation and structural systems for buildings at Playa Vista are sufficient to
accoinmodate the very iow levels of regional moverments. We do not recommend
any additional requirernents for construction of structures within the Playa Vista
project.

Bulletin of the Seismological Society of America (Pre-1939)

We Have reviewed the Bulletin of the Seismological Society of America (BSSA)
Volume 29, Number 2, dated 1939, published as a professional paper titled,
“Some Recent Changes of Elevation in the Los Angeles Basin of Southemn
Califarnia and Their Significance.” The article discusses, in part, the Venice-Playa
Del Rey Subsiding Area. The analysis is based on leveling lines performed along
the sand spit between Forty-First Avenue and Fifty-Third ‘Avenue (approximately
from present Jib Street to Yawl Street) west of Lincoln Boulevard during the years
from 1925 through 1937. A map showing the area is attached as Exhibit 1. This
sand spit was on the average 600 feet wide in aerial view and 15 feet in elevation
abové sea level. The initial feveling line was established as a United States
Geodetic Survey precise-leveling line in 1925. The City of Los Angeles re-leveled
the line with a precise-level survey in 1937. During the time from 1925 to 1937, -
the ar*]ea along the sand spit settled at an average rate of 0:07 feet per year with a
maximurn of about 0.96 feet in the twelve-year period from 1925 to 1937. This
maximum settlement occurred at the intersegtion of Forty-Second Avenue and

92 Axgon;:mt, Suite 120 A Aliso Vigjo, California 926564121 A (949) 6015-1020 noice A {949) 6091030 fax
‘ lorrance, Californis & {310) 320-5100 San Diege, California A (858} 3731777
wwwGrenpleia.com .
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Tl‘olll,_byway in the Venice Beach area. Exhibit 1 shows the areas of subsidence
refelf_fed to in the article. Since the leveling survey was initiated in 1925, there is no
information regarding subsidence prior to 1925, However, the paper argues that
theseé rates of subsidence did not occur for long periods of time before 1925.

The |BSSA paper explores the causative factors related to the subsidence. The
paper argues that if the subsidence is not related to diastrophic movement, it
seems probable the sinking is due to either lowering of groundwater or. to the
extraiction of oil, water, and gas from the Playa del Rey oil field.

The |paper reports that artesian wells in the area declined sometime within the
years of 1904 and 1932. This suggests that subsidence may have been the result
of sediment compaction due to ground water withdrawal. The BSSA paper fugther
suggests that the depletion of the artesian water with the accompanying
compaction of the acquifers might weil account for some subsidence in the
maréthy areas east of the sand spit, it is unlikely to be the' cause of subsidence in
“the gand spit area. :

The BSSA paper concludes that the most probable cause of subsidence of the -
Venice-Playa del Rey area is a local movement due to development of the oil field.
Another article published in Science in the University, titted Subsidence and
Elevdtion in the Los Angeles, 1944, summarizes the 1939 BSSA paper.

Caliljpmia Division of Oil and Gas Report (1925-1970) .'
: i

The !Calirornia Division of Qil and Gas (DOG) Sixtieth Annual -chbn 1974
evaluated the subsidence of the Playa Del Rey Oil and Gas Field from 1925 to
197d. The oil field consists of the Venice arca and the Del Rey Hills area as shown
in Exhibit 1. In the Venice area of the Playa Del Rey Oil Field, oil .and gas
prodl.lction from 1925 through 1944 reduced the reservoir pressure from 1,000 psi
to 1%0 psi. This periad represented the period of maximum oil and gas production

from|the Playa Del Rey Oil and Gas Field. Based on a composite record of three

bench marks, as shown in Exhibit 2, the DOG reports that during the period from
1925 to 1970, a maximum cumulative subsidence of 1.75 feet occurred in the
aerial extent in the Venice area of the Playa Del Rey Oil and Gas Fieid.

- The isubsidence contours from the DOG report are shown in Exhibit 3 and.
represent the subsidence between 1937 and1970. As discussed in the BSSA paper
a sublsidence of up to 0.96 ft occurred in the Venice area between 1925 and 1937.
The total cumulative subsidence number is generally consistent with the contours
shOu),n in Exhibit 3 (1937-1970) and the subsidence reported in the BSSA report
for the period 1925-1937.

; .

Betw%:en 1964 and 1970, DOG reported a rate of subsidence of 0.34-inch per year

e . :
,-](.il{OUI| in the Venice area of the Playa Del Rey Ol Field. DO also reported minor

—
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Sles%dence along the Ballona Creek at a rate of 0.25-inch per year from 1935
through 1970. The DOG concluded in its report that the subsidence along the
Baildna Creek area was attributable 1o ground water withdrawal. The subsidence
in the Venice area was attributed to oil field fluids production and regional
groundwater extractions. The graph of preduction from - the oil field and
subsidence since 1920s indicates that as the production leveled off in 1960-1970,
the subsidence rate became low (Exhibit 2). The paper concludes that at the
present time (1974), because of the extremely low rate of subsidence, subsidence -
is not a problem in the Playa Del Rey area.

Con“lparison with Wilmington - Long Beach Area

Lond Beach - Wilmington area has undergone significant subsidence related to
largerscale oil production from the Wilmington field. Subsidence was first noted in
19411 at the Long Beach Naval shipyard during construction of Dry Dock No. 1
wher} surveyors found that they could not check elevations of established
I:uenc1 marks. During the 1950's and early 1960's the shipyard was threaténed with
inundation by the sea due to subsidence. A bowl shaped depression of the ground
devei_oped and was centered at the east end of Terminal Island just north of Dry
DocK No. 1. Maximum subsidence at the center of the bow! exceeded 29 ft by
197d. In order to amest the subsidence, pilot water flooding was begun in 1953
and kull-scale re-pressurization was underway by 1960. Survey data by Long
Beach Division of Qil Properties indicate that rates of subsidence were greatly
reduTed and direction of movement was reversed in marry cases. :

The i_ong Beach Division of Oil Properties maintains a water injection program to
mainj:ain the surface as close as possible to its present elevation. The amount of
injection is based on the valume of cil/gas removed during normal production.
When subsidence, or rebound, exceeds 0.05 feet, the injection program is
modified to minimize movement, '

i .
Receht Measurements
|

Grouip Delta has ﬂcon‘ducted a review of leveling (survey) récords in the Playa Del

Rey area. These records were obtained from the Departrnent of Public Works of
the Gity of Los Angeles. The Departrnent of Public Works provides leveling records
-:(suwley.data) for many areas of the City including the Playa Det Rey area. Attached

as Exhibit 4 is a table'of survey records for the Playa Del Rey area. The locations of
the bench marks are plotted in Exhibit 5. These records demonstrate. that the

subsidence in the area between the period from 1955 to 1970 ranged between

0.7 fect and 0.32 feet. This data is consistent with the DOG (1974) data, Exhibit 2,
which indicates a movement of about 0.3 feet occurred between 1955 and 1970,
Fromi about 1970 to 1985 survey records of the City (Exhibit &) showed minor
amounts of heave and settlement in the project area.

WGdoocfilen\Projects 232 Methan Playa Vista\subsidence 4.doc
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To vérify the current elevations, the benchrnarks that the City of Los Angeles has
maintained were re-leveled. Psomas and Assoclates, a registered survey firm, was
retained to resurvey all 1985 benchmarks. Four of the bench marks have been
destroyed. However, on June 19, 2000, Psomas was able to locate and resurvey
six bench marks in tHe area for which data are available from 1980 to 1985, These -
data are plotted in Exhibits 6-11. in all cases, from 1980 to 2000, the elevations
incre'lased slightly, with the maximum increase of 1.61 inch (0.137 ft) and a range
of 0.19 in. to 1.61 inches.

o
Contflusmn

Based on our review of the historical and recent survey data, it is our opinion that
histotical subsidence in the Playa del Rey oil field and the project area resuited
primarily from oil field and groundwater withdrawal activities. The magnitude of the
subsidence in the Playa del Rey Oil field is much smaller than that measured for
the Long Beach -~ Wilmington area (1.75 ft vs 29 ft). There is no data to suggest
that regional subsidence of the magnitude reported before 1970 has caused any
significant distress to structures, Limited data on comparison of City of Los
Angeles bench marks in the area indicates that since 1970s the subsidence has -

e been. arrested and some heave may have occurred. ‘There is no data to suggest
that subsidence has occurred in the vicinity of the Playa Vista project since 1980.
Based on the minor changes in elevation {(subsidence or heave) that might be
occuiting, we believe that the current recommendations for foundation: systams
and étructural systemns are appropriate and we do not recormmend any changes to
these recommendations. ) |

i

The following exhibits are attached and complete this summary report.
Exhibit 1 Sand Spit Location ;
‘Exhitit 2 Playa del Rey Oil Field Subsidence and Production Graph
Exhibit 3 Subsidence between 1937 and 1974
Exhibit 4 City of Los Angeles Bench Mark Data
Exhibit 5 Location of City of Los Angeles Bench Marks
Exhibit 6 Settlerrient Data Between 1970 and 2000, Location C

. ‘Exhibit 7 Settlerrient Data Between 1970 and 2000, Location I
Exhibit 8 Settlerrient Data Between 1970 and 2000, Location |
Exhibit 9 Settlernent Data Between 1970 and 2000, Location J
Exhibit 10  Settlement Data Between 1970 and 2000, Location Pso-1
Exhih'it 11 Settlerment Data Between 1970 and 2000, Location Pso-2

\\Gdcoc‘ﬁles’\?mjecmmz Methan Plava Vista\subsidence 4.doc
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if yoxiu have any questions pertaining to the summary, please do not hesitate to
contact Group Delta Consultants, Inc. at (310) 320-5100 or 949-609-1020.

Respéctfully submitted,
GROUP DELTA CONSULTANTS, INC.
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