APPENDIX D-6:

GROUP DELTA CONSULTANTS, INC.,
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Playa Capital LI.C
12555 W. Jefferson Blvd., Suite 300
Los Angeles, California 90066

Attention: Mr. Marc Huffman

Subject: Evaluation of Subsidence
Due to Lowering of Groundwater
Village at Playa Vista
Playa Vista Developrment
Los Angeles, California
GDC Project No. L-232 D

Dear Marc:

in July 2000, Group Delta Consultants, Inc., (GDC, 2000) performed a review of
subsidence in the vicinity of the Piaya Vista project. Based on our review of survey
data maintained by the City of Los Angeles and data obtained by Psomas and
Associates, we concluded that only very minor changes in elevation in the vicinity
of the Playa Vista project had occurred since 1974, Due to the minor changes in
elevation, we concluded that no changes to our recommendations for the
foundation systems and structural systems were required for Phase | developrment
at Playa Vista.

This report addresses the issue of potential subsidence due to lowering of
groundwater (where needed) as a part of development of the Village at Playa Vista,
the second part of the development to the east. The Playa Vista Project and the
proposed development within the Playa Vista Site are shown in the Site Location
Map, Figure 1. The area of the proposed development is shown in Figure 2. This
report was submitted in draft on March 26, 2003 and includes review comments
provided by you on April 15, 2003.

1.0  HISTORIC SUBSIDENCE

Details of historic subsidence in the area are presented in our letter of July 12,
2000 (GDC, 2000a) and the response to the City of Los Angeles Review cornments
dated September 6, 2000 (GDC, 2000by),

1.1  Data Before 1974

The California Division of Qil and Gas (DOG) Sixtieth Annual Report in 1974

evaluated the subsidence of the Playa Del Rey Oil and Gas Field from 1925 to
1970. Based on a composite record of three benchmarks, the DOG reported that
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during the period from 1925 10 1970, a maximum cumulative subsidence of 1.75
feet occurred in the Venice area of the Playa Del Rey Oll and Gas Field.

Between 1964 and 1970, DOG reported a rate of subsidence of 0.34-inch per year
in the Venice area of the Playa Del Rey Oil Field. DOG also reported rminor
subsidence 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
Ballona Creek area was attributable to ground water withdrawal. The subsidence
in the Venice area was attributed to oil field fluids production and regional
groundwater extractions. 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 arca.

1.2  Recent Data

Group Delta conducted a review of leveling (survey) records in the Playa Del Rey
area. These records were obtained from the Department of Public Works of the
City of Los Angeles. The Department of Public Works provides leveling records
(survey data) for many areas of the City including the Playa Del Rey area. The
latest data collected by Psomas is shown in Table |. The locations of the
benchmarks are shown in Figures 3 and 4. Based on the latest Psomas survey in
2002, the maximum settlement is 2.05 inch and average settlement is 0.88 inches
between 1985 and 2002. The settlernent at point 17-05820 near the proposed
development is 1.04 inches between 1985 and 2002, a period of 17 years.

2.0 SUBSURFACE CONDITIONS
2.1 Soil Conditions

The subsurface conditions in the vicinity of the area were- investigated for
development of the Runway Road (GDC, 1998, 1999) and EMT Infrastructure
Development (GDC, 1999). We also reviewed the report by Law Crandall (1991)
for the project. Relevant borings from these reports are plotted in Figure 2 and the
boring logs and laboratory data are shown in Attachment A.

The original boring location plan from the Runway Road report is shown in Figure 5.
Generalized soil profile based on the GDC and LeRoy Crandall borings are shown in
Figure 6 (Section A-A") and Figure 7 (Section B-B’ and Section C-C'). Subsurface
materials encountered in borings consisted of variable amounts of fill materials
generally ranging from 3 to 7 feet in depth. Slightly deeper fills may be present
tocally where stockpiles are present above general site grade.

MAProjectsil 232 Methan-subsidence F’Iaya Vista\Subsidence Report Vilage at Playa Vistarev1.doc
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The fill consists of soils ranging from silty and clayey sands to sandy clays. These fill
soils are underlain by soft to stiff layers of clays, and silts and mediurn dense to dense
silty and gravelly sands to about El. -30 feet. These soils are underlain by dense to
very dense sands and gravels to the maximum of 60 feet in depth explored: (El. -49
feet). The clayey soils between depths of El. +3 &t and El. -10 feet have variable
plasticity with liquid limits of 38 to 67 and Pl of 21 to 40 and contain traces of organic
matter. The natural moisture content in the high plasticity clays ranges between 40
and 47 % and liquidity index is about 0.5. These clays appear to be slightly
overconslidated and are soft to medium stiff in consistency.

The results of the consolidation tests indicate that the C/1+e,ranges frorn 0.02 to
0.11. The recompression coefficient C/1 +e, ranges between 0.01 and 0.04. For the
sandy soils we used a modulus equal to 24 times the SPT N-value based on
published correlations between blow counts and elastic modulus.

2.2  Groundwater

The groundwater data are summarized in Figure 2. These water levels include
data from Borings 1, 21, and 22 performed by Law Crandall in 1986 and Borings
B-101H, B-106H, B-107H, B-108H, B-109H, B-118H, B401R, B403R, and B405R
drilled by Group Delta Consultants in 1998 and 1999. A review of these data
indicates the following:

* The groundwater levels range from deeper than El. -6 ft at Boring
B-118H near Bluff Creek Drive to about Fl. +4.5 ft near the west end of
Runway Road.

s In general, groundwater levels are deeper than El -6 feet south of “B”
Street.

* Along Runway road the groundwater levels are between El. -5 ft and El
+2 ft except for one reading by Law Crandalt at Boring 1 of El. +4.5 feet.

*» The Law Crandall 1986 water levels appear to be higher than the GDC
1998-99 readings. Law Crandall borings were done using a rotary wash
rig and the water levels are less reliable than the GDC water levels which
were obtained in borings drilled by a hollow stemn auger rig.

Based on this discussion, it is concluded that the groundwater levels in the area
range from EL-6 ft to El, +2 feet.
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3.0 PROPOSED CONSTRUCTION

The proposed construction will consist of buildings with one- or two-level
basements and up to four levels of wood-frame construction similar to the existing
Playa Vista Phase | Development which is already completed or is currently under
construction. The projects with one- or two-level basements require a rnethane
collection systern which also includes a dewatering system to keep the methane
pipes free of groundwater. The finished pad elevation will be between EL 235 ftto
El. 26 ft and the two-level basement excavations will extend to about El. 0.5 ft to
El. +2 feet. The actual excavation will extend about 2 ft below this elevation to
accommodate methane and dewatering pipes. Thus, the dewatering systern for a
two-level basement and finished pad elevation at Fi. 23.5 f will lower the water
table to about El. -1.5 feet. For one-level basement or no basement the highest
water table in the area at El. +4.5 ft is lower than the basement floor and thus the
water table will not be lowered for one-level or no basement construction.

The dewatering system at Playa Vista is a passive system which requires placement
of dewatering pipes below the methane collection system pipes. In case the
groundwater is present or in future rises to an elevation above the elevation of the
groundwater pipes, the water is conveyed to a sump where it is removed by
automatic pumps. The dewatering system does not include dewatering by
pumping from deep wells or well points.

To evaluate the maximum potential settlement due to dewatering, we have
assumed that all buildings have two-level basements. We have further assumed
that all buildings with two-level basements will be supported on piles and all
roadway or other higher level areas around the building perimeter will be
surcharged prior to construction.

4.0 SETTLEMENT DUE TO DEWATERING
4.1 Settlement Estimate

Some of the site areas have been subjected to temporary stockpiles and the
surcharge placed for construction of the Runway Road and Millennium Street
(Phase I Roadways). Typical stockpile elevations are shown in Figure 8. To analyze
the worst case, we assumed the following:

We selected an area north of Boring 1 and located near the west end of the project

(see Figure 2) with surface grade of Fl. +12 feet. This area will be used to
construct a building with two-level basement with dewatering pipes at El. -1.5 feet,

M:AProjectsit 232 Methan-subsidence Playa Vista\Subsidence Report Yillage at Playa Vistarev].doc
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The highest water level in the area is El. +4.5 feet. Thus after construction of the
building, the water level will be lowered by 6 ft from the highest water level of El.
+4.5 ft to El. -1.5 feet This lowering of water table is equivalent to a loading of
6x62.4 = 375 psf. Also the site will be excavated from EL +12 ft to EL. +15 ft
(top of slab/mat) or an unloading of 10.5 ft of soil or (12-4.5)x115+(4.5-1.5)x53
=1021 psf. The net effect of lowering the water table by 6 ft and lowering the
ground by 10.5 ft is an unloading of 1,021-375 = 646 psf. Mote that the buildings
are supported on pile foundations and no building loads are supported on the soil
at El. 0.5 feet. Based on our experience at other Playa Vista sites where surcharge
and unloading were performed and settlernent and heave measurements made
(see Figure 9) for MP-6, a heave of about 1.2 inches occurred due to removal of
about 21 feet of soil. Using this data, we anticipate that due to a net unloading of
646 psf (combined effect of lowering the water table and cutting the site grade) will
be about 646x1.2/(21x120} = 0.3 inches.

4.2 Settlement Calculation

We also performed settlement/heave calculations due to lowering of the
groundwater from El. +4.5 ft to Fl. -1.5 ft and lowering the site grade from E}. 412
ft to El. +1.5 feet. This calculation was performed by using the generalized soil
profile shown in Figure 7 and the program SETTL/G (Geosoft, 1988). These
calculations indicate that due to the combined effect of lowering the site grade and
lowering the groundwater the calculated heave is 2.18 inches. The calculations are
summarized in Attachment B, it is well known that the heave or recompression of
overconsolidated soils when calculated with recompression or urdoading index is
about 4 times the rneasured values (Terzaghi and Peck, 1967). Thus the actual
heave will be about 0.54 inches. This value is similar to the value estimated from
measured heave data discussed in Section 4.1. The heave would occur quickly
and be completed shortly after completion of the excavation.

5.0 CONCLUSION

Based on the calculations and discussion in Section 4, it is our opinion that the
combined effect of lowering the groundwater and lowering the site grade is a net
heave of about 0.5 inches. There will be no net settlement or subsidence due to
lowering the groundwater by about 6 feet to the level of the dewatering pipes for
the two-basement buildings. For one-level basernent and no basement buildings,
no lowering of the groundwater is necessary or anticipated.
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Terzaghi K., and Peck, R. B., “Soil Mechanics in Engineering Practice,” 2" Edition,
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7.0 LIMITATIONS

This investigation was performed in accordance with generally accepted -
geotechnical engineering principles and practice. The professional engineering
work and judgments presented in this report meet the standard of care of our
profession at this time. No other warranty, expressed or implied, is made.
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The following Table, Figures and Attachments are included and complete this
report.

Table 1 Bench Mark Data (after Psomas, 2000)

Figure 1 Site Location Map

Figure 2 Groundwater Data

Figure 3 City of Los Angeles Bench Mark Locations
Figure 4 Bench Mark Locations (after Psomas)

Figure 5 Site Plan Runway Road

Figure 6 Generalized Soil Profile Section A-A’

Figure 7 Generalized Soil Profile Sections B-B’ and C-C
Figure 8 Temporary Stockpile Contours

Figure 9 Settlernent Data During Surcharge Program

Attachment A Boring Logs and Laboratory Data from Existing GDC Reports
(GDC, 1998 and GDC, 1999)

Attachment B Settlemnent Qutput
We appreciate the opportunity to provide our services on this very important
project and look forward to our continued association in future phases of the Playa

Vista Development.

Sincerely,
GROUP DELTA CONSULTANTS, INC.

v

Kul Bhushan, Ph. D., G.E.
President

Ce: Tim Connors, Playa Vista
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ATTACHMENT A
Boring Logs and Laboratory Data from
Existing GDC Reports
(GDC, 1998 and GDC, 1999)



Runway Road : GDC Project No. L-194A
Playa Vista Development page A-1

APPENDIX A
FIELD EXPLORATION

The field exploration was performed on October 12, 1998 at the subject project
utilizing a truck mounted hollow stem auger drill rig. The field exploration consisted
of observing subsurface conditions for four borings ranging from 21 to 36 feet below
the existing ground surface. Subsurface materials were visually classified and
recorded by a GDC field engineer in accordance with the Unified Soil Classification
System ({JSCS).

Relatively undisturbed samples and butk samples of the encountered materials were
obtained from the borings and logged on the boring logs. Relatively undisturbed
sarmples were obtained by a driven 2.41-inch inside diameter sampler with a 140-
pound hammer free-falling 30 inches. The samples were retained in brass rings and
pPlaced in sealed plastic canisters to prevent moisture loss. Standard penetration
tests (SPT) were conducted using a 1.4-inch sampler driven with a 140-pound
hammer free-falling 30 inches, in accordance to ASTM D 1586, ‘Bulk sarmnples were
obtained by a shovel and placed into polyethylene bags.

The approximate locations of the borings are illustrated on Figure 3, Site Plan.
Pertinent details of the subsurface conditions encountered for each boring are
presented in Figures A-1 through A-4. Copies of previous soil borings performed in
the site vicinity by LeRoy Crandall are presented as Figures A-5 through A-10.
Results of moisture content and dry density testing are shown on these logs.
Additional soil testing is identified in the column labeled "Other Test”. The following
abbreviations are used for other tests:

» AL - Atterberg Limits
» CP- Cornpaction

« CS- Consolidation

. El- Expansion Index
+ RV- R-Value

Al



11-9-88

GEoCagz L194A

g " E é(uilg g DESCRIPTION OF SUBSURFACE MATERIALS -
w 5.0 2z EEQ| F | ZF [THIS SUMHARY mPRLIES ONLY AT THE LOCATION OF THIS | Hp
" X b E“"} y H]HJJ ggﬁgr}%ggg ﬂEYTEE TIME OF DRILLING, SUBSURFACE EH
B ) V (2n8| B[ 2% [CHaNGE AT Tics LDEE$?oﬁngf{E?réagggéggg o iy i
= T & guwa THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL i
= o O] CONDITIONS ENCOUNTERED .
- . 11 =
RU B FILL (S€) Yellowish brown, fifns to medilm, T
Clayey SAND, with GRAVEL up to B.7E" 1@
=
8
B TNATIVE T T T T T T m e m e T
25.5 {os.9 19 [ DO | (CL> Dark grau, stiff, Silty CLAaY, with 8
SAND, moist 5
: 4
/ | :
: / 2
os 35.9 | 83.8 i@ 5 18—"/ With orange stainsg, porous 1
T (ML) @ray to “tan, slightiy compact, TSandyg T -—a
. SILT, micaceous, orange stains, moist -1
‘ / ““““““““““““““““““““““““ 2
- _ L
EI | 31.3 16 [NSR 15_‘%!5&"@1-*‘ wet -4
s |I'o] 7] = (CH) Rark grau, saft, Silty CLAY, high -
B— -/ plasticity, paorcus, seturated, disturbed -6
/ -7
AL 12 | S | a5 / ol ) . ) -8
A alor :h?nge. greenish gray, stiff, traces -9
[ of organics. IMets
B Bcttom of B-188H at 21 Fee=t. 11
7 -12
N -13
25— Ground water obseruved at 16 fest below -14
" surfaca. —
. Boring backfilled with bentorite grout, and
] top 5 feet backfilled with bentonite chips. ~18
i Excavated boring cuttings were placed into =17
a drum. -8
38- ~18
] -2
§ -21
] -
] -23
38— -24
] --25
7 -2
] -27
I -as
48— -
¥ --38
7 -31
] -3z
] -33
SaMPLE TYPES: DATE DRILLED: PROJECT NO. L-194a
i8-1p-98
z:zkpz:ra_rest EQUIFMENT USED: PLAYA UISTA - Runway Raoad
Blorive Sample HSA-CHE 75 LOG OF BORING NO. B-1p6H
Bl Bulk Sample CROUNDWATER LEUEL:
] Tuse Sample 15.0 PAGE 1 OF 1 FIGURE A-1
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o w & _%35 & DESCRIPTION OF SUSSURFACE MATERIALS -
1] H H bod
14 - Z0 v}
o = 2c lEen) F Lt ITHIS sumMARY APPLIES OMLY aT THE LOCATION OF THIS HT
b Wo [Eh s w o it [BORING AND AT THE TIME OF DRILLING. SUBSURFACE T
x HY 1 98 JGHZ3 g | Yo |CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND My =4
T o > zo| = ~ [CHANGE AT THIS LOCARTION WITH THE PASSAGE OF TIME. L R
E x & ul Al g THE DATA PRESENTED IS A SIMPLIFICATION OF ACTUAL o
0 0 L=2 o CONDITIONS EMCOUNTERED. ) iz %
B | FILL (SC) Yellowish Brawn, Clayey SAND,
with GRAVEL upta 8.5", damp iz
: 11
e P - 16
- 9
4.9 {i125.2) ae -] (sPy Yellowish brown, demnse, medium to _ 8
-l coarsa, SAND, with orange stains, ird
177, Rivieits le
. NATIVE | =
I / )
cs 28.5 98. 6 15 D l1e— (EH) Greemnish gray, stifr, Silt!_..] CLAY, with 3
n orange stains, damp, moist : o
; / 2
) - &
. -1
8.4 17 D 15‘—/ (CHY Color change: dark gray, damp -2
] / _ -
i / I
._/ F=-5
7 -8
23.9 | g3.5 19 D 20— ¥ (CH) Gradation change! gresnish gray, Ssandy =7
. T oLavY -8
/ -
5 5 e il IE e P 1@
-11
22 [NaR| Szmpler wet, traces of C.LHY and SILT -1z
28.6 | ga.a g8 (D | (sM) Dark gray, saoft, Fine to medium, Silty ~-13
"\SAHD, with CLAY, miceceous, wet =14
TTTTTTrTTTmTEmms —-————-—. _______ F=~1E
=18
a3 D (CH)Y Dark gray, very stiff, Silty cLavy, -17%
wet, Micacesus -1
-ig
-z
21
18 | D (CH> Stiff ~2:
Bottom of B-107H at 35 feet. -3
Ground water cbserued at 208.5 Feet below -24
7 surface, ) ——25
- Boring backfilled with bentonite gravt, and -26
40— bentonite chips for the top 4 fest. —a7
o i Excavated koring cuttings were placed into 5
? & drum. 2
& T -29
! N - -30
-
- -3i
T .
g SAMPLE TYFES! DATE DRILLED: ROUP| PROJECT NO. L-194a
2 lo-12-98 o
i Ra:k Care -
@Std Pen. Test EQUIRMENT USED: PLAYA VISTA Runway Reoad
. SA-CHME
5 Drive Sample HSA-CHE 7S LOG OF BORING NO. B-107H
ol [BlBulk Sample GROUNDWATER LEVEL:
a [T Tuse sample 20.5 PAGE i OF 1 FIGURE A-2

A-3



E w E _535 u DESCRIPTION OF SUBSURFACE MATERIALS -
i ~ P20l & : 5
B D~ o |gE | F | EC [THIS suMMarY APPLIES ONLY AT THE LOGCATION OF THIS H
ES g 25| w | ol |BORING AND AT THE TIME OF DRILLING.  SURSUREAGE e u
ﬁ b D& EHB ﬁ_" ) (CONDITIONS MaY DIFFER AT OTHER LOCATIONS AND MAY >u
i g > 1zf0| £ | U~ |CHANGE AT THIS LOGATION WITH THE PASSAGE OF Triw. i b
I g (Ul g THE DaTa PRESENTED IS A SIMPLIFICATION CF ACTUAL &
o o L=s w 5 EONDITIONS ENCOUNTERED. 13 *
B 7| FILL (SC) Dark brawn, Clayey SAND, with ]
GRAVEL up t_n 2.5" =
) 11
| -1a
NaTIVE T T T TTTTT oo emmmee g
22,1 {103.3} 12 | o (CL) Dark gray, stiff, Silty CLAY, with a
saome SAND, damp -
. S
-5
S R RPN 777/ e ] 4
a8, 2 8.7 11 D {CH) Greenish tan, stiff, sSilty CLAY, 3
-/. Peorous, micaceous, damp 5
_/ . 1
-8
-1
a41.9 | 75.8 8 G 15— (CH) Color change: Greenish gray, asft, -z
“/;'mnist
-3
' -4
--5
' -6
17 [ O 28— (CH) Color change: dark gray, traces of -
B organics S -s
~ Bottom of B-108H at 21 fFeet. -5
i --10
~11
25— Groundwater chserved st 18 feet below the -12
- surface. ' -13
= Baring was backfilled with bentonite graut,
i and top 5 feet was backfilled with “la
| bentonite chips. 15
Excavated boring cuttings were placed inte -i6
de a drum, -17
i -18
) -19
I --20
) -21
35— -
] -23
] -24
’ - =28
] -28
48 -27
$ ] -28
o ] -23
- ] - -38
=31
=4
W SAMPLE TYPES!: DATE DRILLEDL: PROJECT NO. L.-194A4
3 Elrock core 1e-12-s8
| -
@Std Pen. Test EQUIPMENT USED: PLAYA UVISTA Runway RHosd
. HSa-CHE
8 [blbrive sample o i LOG OF BORING HO. B-1@sH
8| [BlBulk Sample GROUNDWATER LEUEL: -
gl [T} Tube Sample 15.90 PAGE 1 OF 1 FIGURE A-3

A-4
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AL 47.8 | 74.4 5 )
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DESCRIPTION OF SURSURFACE MATERIALS -
Eil‘ THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS E‘C
u_m BORING AND AT THE TIME OF DRILLING. SUBSURFACE Eﬂl
glL CONDITIONS MAY DIFFER AT OTHER LOCATIONS aAMD MAY 13&
~ ICHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME, we
THE DATA PRESENTED IS R SIMPLIFICATION OF ACTUAL ﬁ
a__CDNDITIDNS ENGOUNTERED. 13
_n_{ j « (CMB> Dark gred, Crushed Miscellaneous i
{1 f| o= _tom feminches g
i FILL <SM}) Yellowish brownm, fire to madium, Lyq
M Silty SAND, with GRAUEL up to 0.5%, traces
7] .Lf;-\FF Clay, damp ' 2
700 8P vellowish brown, denes, medium toa” " |8
' —W‘ coarse, SAND, with GRAUVEL up to 6. 75", o
. \micacecus, damp ([ B
/ MATIUE® T T TRt ‘s
4///// . 4
19—/ (CH) Greenish tan, soft, Silty GCLAY, high 3
-/ plasticity, with orange stains, porous, 2
4 ¥ micaceous, damp . 1
_/ e
A, o e -1
181777 (CL) Ten, soft, Silty CLAY, with oranae -2
-/ stains, porous, micacecus, wet -3
. ; -4
| / -5
_ 7// ______________________________________ -
Eﬁ'ﬂ/é (CH) Greenish gray, soft, Silty cLav, -7
: [\ porous, wet /] -8
. Bottom of B-189H st 21 fest, -8
i -=186
| -11
25 Groundwater cbserved at 12 feet beslow the 12
] surface. =13
. Boring backfilled with bentonite grout, and | ~14
i top 2 Fest was backfilled with bentonite =15
i chips. ~-16
aa ] Excavated boring cuttings were placed inte -17
a drum.
i -1i5
- ~19
| --2e
- -21
35— -22
. —~23
i —-24
i --25
4 -26
40— =7
B —-28
N =29
) —-—38
| -a1

GDCegzs L.194a

SAMPLE TYPES:

[c] Rack core
[s]stg Pen. Test
[Ol Drive sample
[B] Bulk sample
Tube Sample

DATE DRILLED:
18-12-388

EQUIPHMENT USED:
HSA~CHME 75

GROUNDUATER LEVEL:

12.9

GROUP| PROJECT NO, L-134a
S

- PLATA VISTA - Rurnwzy Road

LOG OF BORING MO, B-169H

PAGE 1 OF 1

FIGURE A-4 |
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4 BORING
D ¥ ED D May 20, 1986
g /< o5 :?d o /8 BATE DRILLED: Hay _ |
N N IR “fq" EQUIPMENT USED. 5$"-Diamerer Rotary Wash
¥ QA' (] o o AR
& /& £/¥F o s &
& ARTAR ELEVATION 1%
B LT comwracten FILL - SILTY CLAY ~ some Sil¢
o i0 and Silty Sand, brown
3y 18.6( log] 4 HL|  COMPACTED FILL - SANDY SILT - moteled very
w3 dark grey and brown }
Er
- .
< 44.8) 76 i
92 -5 cL SILTY CLAY - traces ‘ol organic matrer, dark
ol 54 re
iz A 1F 5" uater LeveL 520786
és 25.6] 94| 5| f{HH M SILTY SAND - fine. qar grey
g_: ML CLAYEY SILT - lighr brownish grey
ok L 10 Layers of Clay '
ZEl 0. 3.0 88| 2
§:— CH CLAY - some organic matrer, dark grey
o=
:l’.ﬁ
gé L 15 46.8] 73] <) (LL ~ 67Z; PI =~ 387) -
¥ S
o -5
£8 jif
o
«3 &
>-§ :
§§ L 55 9.2 g2 | More organic matter, black
wer [ =10 4 ’ {&
=
35 7 L SILTY CLAY - dark grey
do 2
Z
E . 90] 3 J-/
8 55 28.9 %
':?:Jg ~15 - : /
Zo A
gm o] sp CRAVELLY SAND - Fipe co coarse, abour 10%Z
a M I | Gravel, some fines, dark grey
oL 21.3] 106 26 :
2 - 30
z8l-20-
nt_E Abeur 40X Gravel and Cobbles
&2
&
3;‘:" *Elevations refer to datum of reference
i - 15 .97 118} 32 survey; see Plate 1.
§§ -25 9 Elevations of Borings Il through 15 amd
a"'—" [7 through 6 provided by Psomas & Assoc.
3’: Layers of Silty Clay
g . Wzt
§E . 29.3] 95 ¢ 77ACLT SILTY cray - very dark grey
‘i‘g (CONTINUED On FOLLOWING PLATE)
==z
5 LOG OF BORING FIGURE A-5
LeROY CRANDALL AND ASSOCIATES

marEyrwA
PLATE a-1.1la A4
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BORING | {CONTINUED)
DATE DAILLED:  May 20, 1986 |

ECUIPMENT useD: 5"-Diameter Retary Wash

T
LY

G0 ]

it

58

13.4

8.9

119}

8

13)

R

°Jl = X
[ A A

’
5

ay?

[}
—

Vet AU,
‘o

O

10.5

130

24/ 3

o
»
e

T e

Pt
o

11.8

125

ol
T4
14 #oo

P

gg SANDY GRAVEL -~ well graded, about 501 Sand,

some [ines, dark grey

60

NOTE: Drilling mud used in drilling process. Mud

LOG

Temoved at complecion of drilling to a
depth of abour 30'. Hater level measured
at 64" 30 minutes after rezaval of mud;
botrom of baring ac 28°'.

OF BORING FIGURE A-§

LeROY CRANDALL AND ASSOCIATES

PLATE a-1.1t A~

4
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iT IS5 NOT WARRANTED YO BE REPRESENTATIVE OF SUOSSURFACE CONDITIONS AT QTHER LOCATIOHS AND TIMES.

NOTE. THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BOAING LOCATION AND AT THE DATE
INCAICATED.

ELEVATION |pn.3

iy

BORING 2|
DATE DRILLED. Fabruary 18, 1987
EQUIPMENT USED; 5"-Diamnater Rotary Wash

~15 -

- 10

- 15

-25

- 10

black

Ly Few Gravel

(CONTINUZD ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOGQTES

FIGURE A-7

17.61 105 b
. €L SILTY CLAY - grey and dark grey
1.1 S0 2
£]
. 1} SH SILTY SAND - fine, greyish brown.
30.9 92| 2} RIHA '
CH|¥ CLAY - grey
\_WATER LEVEL 4/6/87
3.5 77| <1 :é; '
Traces of ¢rvganic matrer
47.2 75 1
3001 53 5 CL SILTY CLAY -~ traces oflorganic matter, dark
. ETRY
!
25.2° 103 ] 3
1
_ ;i SAND - fine to medium, some fines, grey
20.3] 169 10 —-11_‘-1._'-

JA's

PLATE A-l.lla

R *

—

CL| COMPACTED FILL ~ SANDY CLAY - dark grey to .
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JOB L DD 2 SAED DRTE oty L8590 .

LIES ONLY AT THE SFECIFIC BORING LDCATION AND AT THE .DATE

IT IS HOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LDCATIONS AND TIMES.

NOTE. THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREOM ARP

INOICATED.

CATE DRILLED:
EQUIPMENT USED:

BORING 21 (CONTINUED
February 18, 1987

5"-Diameter Rotary Wash

B
..:'9:»:4
12.7)122 | 8{ fg°x
- 35 2
-25 //‘ CcL
g
SMIHED
33.0| so| 4/ 1
-3 § ¢ 5P
/ CL
SR 15
ol o
62 [
~3s 1% : e
|
; Q-
: QO
| T
- 50 o
40 - - O
0 9.61136 | 36| K2
) NOTE :
55

LOG OF BORING

“warer level determination.

SILTY CLAY -~ dark grey

SILT - sowme organic matter, dark grey

SAND - fine, dark grey

SILTY CLAY = grey

SANDY GRAVEL -~ fine to coarse, about 402%
Sand, some fines, grey

Some Cobbles

Drilling mud used in drilling process. Hud
removed to a depth of abour 30', Water
level measured at $-1/2" 30 minutes afcer
removal of mud and at 8-1/2' on 2/23/87.

Set 18-i/2' of 2"~diameter PVC pipe for
Backfilled

annular space with pea gravel. Wacer level
measured at 8-1/2' on 4/6/87.

FIGURE A-B

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.2
A- G



LIES ONLY AT THE SPECIFIC BORING LOCATION AND AT THE DATE

INGICATED. IT IS RQT WARRANWTED YO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AMD TIMES,

NOTE! THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APP

e T ——

BORING 22
BATE DRILLED: February 18,7 1987
EQUIPMENT USED: 5"-Diamet"ér Rotary Wash

10 1

5

5 4
- 10

0_
- 15

__5~
20

-10 -
- 25

~15 -
- 30

-20 1
- 35

~25 -
- 40

CL SILTY CLAY - some roots, dark grey
2.6 92{ 3 |

ML SANDY SILT - greyish brown

28.3] 87 2

/ CL SILTY CLAY - grey

H SM SILTY SAND fine, greyish brown
32.6} 83 2 2k )

s sian

cL fi‘SILTY CLAY - dark grey

WATER LEVEL 4/6/87 .
0.8 o4 ) ATER LEVEL 4/6/

SANDY CLAY - grey
15,1 109

Ll

CLAYEY SAND - fine, grey

18.5] 112] 3

vH SP|c -S5AND ~ fine to medium, few Gravel, grey

CcL SILTY CLAY - grey

Z
Z
!25.0 101 4 ig
7

ML SANDY SILT - dark grey
L3f
{
39.4| 84 2
jjy cL SILTY CLAY - dark grey
oA
‘ SP SAND - fine, grey
46| iy -

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING FIGURE As

LeROY CRANDALL AND ASSOCIATES J

~}.22a
A in PLATE a-!
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BORING 22 (CONTINUED)
CATE CRILLED! February 18, 1987
EQUIPMENT USED!  5"-Dfamerer Rotary Wash

- 45

F50

t
_J NOTE: Drilling mud used in drilling process. Mud

IHDICATED,

MOTED THE LOG QF SUBSURFA

35

=Y. Fine to mediuym Sand, few CGravel

<. SW GRAVELLY SAND - well graded, about 30%
A Cravel and Cobbles, grey

Lemoved to a depth of about 30'. Water :
level measured at 9—1/2' 30 minutes after
-removal of mud and ac 9-1/2' on 2/20/87.

Set 19-1/2' of 2"-diadeter PYC pipe for |
water level determinarion. Backfilled ;
annular space with pea gravel. Warer level |
measured at 9-1/2' on 4/6/87. Water level
measured at 10-1/2' on 9/1%/90.

LOG OF BORING FIGURE A-10

LeROY CRANDALL AND ASSOCIATES

.
PLATE A-1.22:



Runway Road GDC Project No. [.-194A
Playa Vista Development page B-1

APPENDIX B
LABORATORY TESTING

General

The laboratory testing performed for this investigation includes determination of
Moisture Content and Dry Unit Weight, Atterberg Limits, Expansion Index,
Consolidation, Resistance Value, and Maximum Pry Density. Descriptions of these
tests are given below.

Moisture Content and Dry Unit Weight

The field moisture and dry unit weight of each relatively undisturbed
sample were determined in general accordance with ASTM D2216.
Results of these tests are presented on the boring logs in Figures A-1
through A-4.

Atterberg Limits

Characterization of the fine-grained fractions of the encountered soils
was evaluated using the Atterberg Limits. This test includes Liquid
Limit and Plastic Limit tests to determine the Plasticity Index in
accordance with ASTM D4318. Results of these tests are listed in
Table B-1, Atterberg Limits.

Expansion Index

The expansion potential of the soil was determined by the Expansion
Index test method (ASTM D4829). The result of the test is listed in
Table B-2, Expansion Index.

Consolidation

The consolidation characteristics of the foundation soils were
determined by performing one-dimensional consolidation in general
accordance with ASTM D2435-90, using a floating ring
consolidorneter and dead weight systern. Results of the tests are
listed in Figure B-1 through B-5, Consolidation vs. Pressure. The
Deformation vs. Square Root Tirne for a selected sample is presented
as Figure B-6.

Aca



Runway Read

Playa Vista Development

Resistance Value

GDC Project No. L-194A

page B-2

A Resistance Value (R-Value) test was performed on the representative
subgrade soil sample in accordance with the ASTM D2844 procedure.

The results of the test are listed in Table B-3, Resistance Value.

Maximum Diy Density

The maximurmn dry density and optimum water content for compacted
soils were determined in accordance with ASTM D1557-91. The result
of the test is listed in Table B-4, Maximum Dry Density.

Table B-1: Atterberg Lirnits

Location Depth (ft) | Soil Type Liquid Plastic Plasticity
Limit Limit Index
B-106H 20 CL 46 17 29
B-109H CH 67 27 40
Table B-2: Expansion Index
Location | Depth Soil Dry Maist. Sat. El
(ft) Description | Density [ Cont. (%)
(pch (%)
CL - Dark
B-106H 15-20 Gray Silty 105.1 11.5 51 95
CLAY
Table B-3: Resistance Value
Location | Depth Soil R-Value R-Value Equilibrium
(ft) Description Exudation | Expansion R-Value
SC - Dark
B-106H -5 Brown Clayey 14 30 14
SAND




Runway Road

Playa Vista Development

GDC Project No. L-104A

page B-3
Table B-4: Maximum Dry Density
Location | Depth Soil Description Maximum Dry Moisture
(ft) Density (pch) | Content (%)
SC - Dark Brown Clayey
B-109H 0-5 SAND, with gravel and | 137.5 59

some Asphalt

A- 14



GOC COM STRNVSSTRS 1945 GPJ GOC WLOG GDT 42369

Mote: Curve below 1 ksf loading was adjusted for sample disturbance.

0 Tr']
1
2
3 '
- 4
D\D
Z .
x5 e o R e I N S R I
E x"\‘_
6
S ‘\
7 \
8 =]
9 - 8|
10 )
0.1
NORMAL STRESS (KSF)
. Liquid  Plastic
SYMBOL BORING DEPRTH (ft) DESCRIPTION Limit Limit
) B-106 10.0 (CH) Dark Brown Clay
Moisture Dry Density Percent Void
Coantent (%) {pcf) Saturation (%) Ratia
INITIAL 36.9 83.5 97.9 1.018
FINAL 2714 50.6 85.1 0.860
Specific Gravity: 2.7
Remark: SAMPLE SATURATED AT 2.0 KSF
CONSOLIDATION TEST Project: Playa Vista - Runway Road
Location: Marina del Rey
'GROUP DELTA CONSULTANTS, INC.| Number: 1-194A
; FIGURE B-t

A-15




Note: Curve below 1 ksf loading was adjusted for sample disturbance.

‘H"‘"‘-_
= J e N
<
= 8
=
[42]
10
12
14
161_ . . _ a
0.1 1
NORMAL STRESS (KSF)
Liquid Plastic
SYMBOL BORING DEPTH (f) DESCRIPTION Limit  Limit
L B-147 100 {CH} Olive Clay
Moisture Dry Density Percent Void
} Content (%) {pcf) Saturation (%) Ratig
INITIAL 24.7 93.0 82.2 0.812
FINAL 35.1 87.9 100.0 0.721

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 2.0 KSF

CONSOLIDATION TEST Project: Playa Vista - Runway Road
| o Location: Marina del Rey
GROUP DELTA CONSULTANTS, INC.| Number: L-194A

GRC_CON _STRNVSSTRS 194A.GPJ GOC WLOG.GOT 42980

FIGURE B-2
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GOC CON _STRNVSSTRS 134AGPJ GDC WLOG.BDT 42359
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0.1 1
NORMAL STRESS (KSF}
Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIFTION Limit Limit
o B-108 10.0 {CH} Olive Gray Clay
Moisture Dry Density Percent Void
Content (%) {pch) Saturation (%) Ratio
INITIAL 35.2 82.7 91.6 1.037
FINAL 437 87.9 100.0 0.017
Specific Gravity: 2.7
Remark: SAMPLE SATURATED AT 2.0 KSF
‘GROUP] , :
i CONSOLIDATION TEST Project: Playa Vista - Runway Road
f Location: Marina del Rey
|GROUP DELTA CONSULTANTS, INC.|Number: L-194A
: FIGURE B-3
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C WLOG GOT 4/29/99

GOC CON STRNVSSTRS 194A.GPJ GD

Note: Curve below 1 ksf loading was adjusted .for sample disturbénce.
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0.1 1
NORMAL STRESS (KSF)
Liquid Plastic
SYMBOL BORING DEPTH {ft) DESCRIPTION Limit Limit
L B-109 15.0 {CL) Olive Silty Clay
i Moisture Dry Density Percent Void
Content (%) (pcf) Saturation (%) Ratio
| INITIAL 45.7 75.3 99.7 1.237
FINAL 37.7 86.2 100.0 0.955
| Specific Gravity: 2.7
Remark: SAMPLE SATURATED AT 2.0 KSF
| ICROUR) ' | .
By l CONSOLIDATION TEST [ Project. Playa Vista - Runway Road
j g ' - Lecation: Marina del Rey
| |GROUP DELTA CONSULTANTS, INC.| Number: L-194A
: FIGURE B4
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0.1 1
NORMAL STRESS (KSF)
Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit  Limit
° B-109 20,0 (CH) Gray Clay
Moisture Dry Density Percent Void
Content (%) (peh) Saturation (%) Ratio
INITIAL 59.7 64.2 894 1.622
FINAL 62.9 72.4 100.0 1.327

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 1.0 KSF

GOC COM STRNVSSTRS 1944 GPJ GDC WLGG.E0T 4429/

CONSOLIDATION TEST Project. Playa Vista - Runway Road
: 7| Location; Marina del Rey

HGROUP DELTA CONSULTANTS, INC.| Number: L-194A

FIGURE B-§
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®  SUBMERGED SAMPLE PRESSURE (Ksf): 4
SAMPLE LOCATION: B-109H | SAMPLE DEPTH: 20"
BOIL DESCRIPTION: CH-GRAY SOFT CLAY
GROUP DELTA CONSULTANTS, INC.
PROJECT NAME: PLAYA VISTA / RUNWAY RD.

JROJECT No: L-194A FIGURE NUMBER: ' B~
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APPENDIX A
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