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RELATIVE GEOLOGICTIME TIME
(Million Years
Era Period Epoch before Present)
Holocene
Quaternary 0011 ——
Pleistocene
1.6
Pliocene
CENOZOIC 53
Miocene
Tertiary . .
Oligocene
37
Eocene
58
Paleocene
65
Cretaceous
144 ———
Jurassic
MESOZOIC 208
Triassic
245
Permian
) - 286 —
S 4 Pennsylvanian
88— 320 ——
8« | Mississippian
PALEOZOIC . 360 —
Devonian
408 —
Silurian
438 —
Ordovician
505
Cambrian
570
PRECAMBRIAN

Source: Based on California Department of Conservation, California Geological Survey, Note 17, page 3, 2002.

Note: This geologic timescale is based on the time scale used by the California Geological Survey (CGS) (2002).
The more recent U.S. Geological Survey geologic time scale (2010), which has revised age boundaries, is not

used because it was published after the publication of the geologic maps used in this report.

Figure 9-2

Geologic Time Scale
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BDCP EIR/EIS (1241

GROUP SYMBOLS AND NAMES

BORING EXPLANATION

Bor ng Name/Number
t
D maton y Ground Surface
«— Eevaton

s°
S Competon Date
o(AS M)
B ow Counts Per Foot
F nes Content wth ASTM Correcton
to 60% Energy App ed
ND B ow Count
Group Symbo p < Not Determned

ST She by Tube Sampe

PB P tcher Barre Sampe
PS P ston Tube Samp e

MC Modf ed Ca forn a Spoon
Test or Samp ng

Interva

(ST, PB, PS, and MC)

ST <-—

Standard Penetrat on
Test (SPT) Interva

SPT Refusa; > 50
B ows Per 6 Inches
/

Sharp Contact
Gradatona Contact

Tota Depth E evaton
TD Eev. 204.40 e

OPTION DESIGNATION
DCA P pe ne/Tunne Opton DCN1 Intake 1 Land DCR1 Intake 1 Overwater
DCE ICF East Opton DCN2 Intake 2 Land DCR2 Intake 2 Overwater
DCW ICF West Opton DCN3 Intake 3 Land DCR3 Intake 3 Overwater
DCT Through Deta Fac ty Opton DCN4 Intake 4 Land DCR4 Intake 4 Overwater
DCR Over Water DCNS5 Intake 5 Land DCRS5 Intake 5 Overwater

DCRA Overwater P pe ne/Tunne

Graphic Group Names Graphic Group Names Graphic Group Names Graphic Group Names Gn hic Group Names Graphic Group Names
7 A Lea i 771 Lean Clay with Organics [ZZZZ4 Lean Clay with Sand [#72] sandy Lean Clay with
I 7 n Clay with Sand / ean Clay with Organics (7777 Lean Clay wi | L / y Lean Clay
% Lean Clay (CL) % (CL)s ‘7 (CLyo V7] and Organics (CL)s 77 Sandy Lean Clay s(CL) 2] Gravel s(Cl)g
o Sandy Lean Clay with 7 Lean to Fat Clay 7 Fat Clay with Sand 7 Fat Clay with Organics [} / Fat Clay with Sand and
f‘jf Organics s(CH)o /A (CLICH) /A Fat Ciay (CH) 7 (CH)s % (CH)o '2,;;./ Organics (CH)s
;/?’/ 4 Sandy Fat Clay s(CH) # sandy Fat Claywith P Sitty Claywith sand (AL (1 (MUCL) Silt (ML) 11| sittwith sand (MU
Z y .{g. ¢/, Organics s(CL)o OV cL-Ms | Clavey -
| Sandy Silt s(ML) 8 2 ( Silt with Organics (ML)o - Elastic Silt (MH) . ﬁ'ﬂaj;';c Silt with Sand . Sandy Elastic Silt s(MH) - S';f;,ﬁ;'m’)},
7 ;y 77 o . 3 7/ . : . .
. rganic Lean Clay with [ Sandy Organic Lean . “q Organic Fat Clay with ' o
% Organic Lean Clay (OL) %% Sand (OL)s ﬁ A Clay s(OL) Organic Fat Clay (OH) 77 Sand (OH) Organic Silt (OL)
Organic Silt with Sand Sandy Organic Silt Organic Elastic Silt Peat (PT) Poorly Graded Sand Poorly Graded Sand
(OL)s s(OL) (OH) (SP) with Gravel (SP)g
7 ¥FET] Poorly Graded Sand
P90ny Graded Sand Pt_)ody Grac'!ed Sand | with Silt and Gravel ¢ 3 with Silt and Organics Well-Graded Sand
A with Clay (SP-SC) =:| with Organics (SP)o T (sP-sMyg a | (SP-SM)o rga 2 (SW)
=g . 7] . e . j Well-Graded Sand with PZ7ZZ7
Well-Graded Sand with @ £ Well-Graded Sand with Well-Graded Sand with F¥i4H] /’ Clayey Sand with Gravel
#2534 Gravel (SW)g a‘f« Clay (SW-SC) %‘ég% Silt (SW-SM) §;§§ (Sé'\‘,fngf);gm' *";:_;fy Clayey Sand (SC) }égg
g Fg Silty Clayey Sand . Silty Sand with Gravel Silty Sand with Organics Poorly Graded Gravel Rav s yed Poorly Graded Gravel
i (sC-sM) Silty Sand (SM) (SMg (SM)o ©@P) w2®,7| with Sand (GP)s
‘ mélfﬁegﬁ“" m Well-Graded Gravel m Well-Graded Gravel R el Graded Gravel BR%%] Cloyey Gravel (GC) (G834 Clayey Gravel vith Sand
[} (GP-GM) (GW) with Sand (GW)s a4 (GW-GM) Cort w492 (GC)s
RFEId siity Gravel with Sand  oB B4 <.
(GM)s : g Silty Gravel (GM) Tephra (wp)
SAMPLER TYPE AND RETAINED SAMPLE GRAPHIC SYMBOLS L BEHAVIOR TYPE
Standard Penetration ; 1 Sensitive 4 Clayey Siltto 7 Gravelly Sand
X Test (SPT) Hydropunch ]:[] Piston Bag Sample Boxed Core Fine-grained Silty Clay to Sand
Modified California Punch Core [ : N . 5 Silty Sand to 8 Very stiff Sand
E (MCS) (PCore) Pitcher Barrel Bulk Sample - 2 Organic Material Sandy Silt . to Clayey sand
No Sample Drilling Dry Core " 6 Clean Sand to 9 Very Stiff
% (NSD) (DCore) Shelby Tube “ Jar Sample 3 Clay to Silty Clay Silty Sand Fine-grained
DRILLING METHOD GRAPHIC SYMBOLS WELL GRAPHIC SYMBOLS
Blank casing in Blank casing in Native backfill or
E:I Bucket Auger (BA) IEI :Log:;l Stem Auger m Solid Stem Auger E Rotary Wash N cement grou filter sand B E- slough
[I Blank casing in ]-| Slotted casing in Vibrating wire
]:I Hand Auger E Rock Coring lm Sonic bentonite seal ]| filtersand plezomger
EIELD AND LABORATORY TESTS
AL ptesberg Limits - Liqud Limit Plastic it OC Organic Content (AS M D2974) TV Pocket onvane WATER LEVEL SYM
Plasticity ndex (AS PA Particle Size Analysis (AS M D422) UC Uncon ined Compression (AS M D2166) S
CN  Consolidation (AS M 02435) PD Pinhole Dispersion (AS M D4647) VU Ynconsolidated Undrained  riaxial (AS M Y First water encountered during drilling
CR CConosM elon g%‘ aE)ChIondes (C M643 PM Pressure Meter (AS M D4719) - Ui:s\fl)eight (AS MD2837) ¥ Water level measured at end of drilling
« %%?')'damd Undrsined  riendel (AS M :: ::ﬁk:;::M‘y(Nmm) XD XRay Di raction ¥ Static water level reading (short-term)
DS Direct Shear (AS M D3080) SG Speciic Gravity (AS M D854) XR XRay Radiography (AS M D4452) Y Static water leavel reading (long-term)
El  Bxpansion ndex (AS M D4829) SL  Slury Abrasion (AS M G75)
HD Hydrometer (AS M D422) SW_Swell Potential (AS M D4546)

Source: DWR Geotechnical Data Report, Pipeline/Tunnel Option, April 2013.

Notes:

1) So swere cassfed nthe fed n genera accordance wth ASTM D2488, Standard Pract ce for Descr pton and
Identfcaton of So s (Vsua Manua Procedure). Where aboratory test ng was performed, c assfcatons are
presented n the remarks co umn of the og n genera accordance wth ASTM D2487, Standard Pract ce for
Cassfcaton of So s for Eng neerng Purposes (Unfed So C ass fcaton System).

2) Border ne symbo s, two group symbo s separated by a sash, may be used n fed vsua cassfcaton when (A)
percentage of fnes s est mated to be between 45% and 55%, (B) percentages of sand and grave are est mated
to be about the same, (C) so coud be ether we graded or poory graded, (D) so coud be etheras toracay,
or (E) fne-graned so has propertes ndcatng that t s at the boundary between ow and hgh pastcty.

3) Dashed ne between so

Iépes s used when (A) " nferred" boundary between so ayers or thoogy or, (B) a
gradatona boundary, or (C)

f oss nrecovery s sgnfcant.

4) So d ne between so types s used where a defn tve boundary s observed between two materas.

Figure 9-4b
Geologic Borehole Log Explanation
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Geologic Borehole Logs in the Vicinity of Proposed Tunnels
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Figure 9-4d

Geologic Borehole Logs in the Vicinity of Proposed Tunnels



BDCP EIR/EIS (12-17-2015 TM

Staten Island Boulden Island Mandeville Island

Vent Shaft 2 Launch/Reception Shaft Vent Shaft
60 — | — 60
|
— : —
40 — | — 40
|
— : —
20 — | — 20
A |
— & I -
% Fires. |
0 — : — 0
- | -
%th: WWM
-20 — | — -20
. s River (typical) N ' : L
40 — g } L 40
_ ;,-? WML i “ql_- |
: E R
. -60— o { |5 —-60
3 > s = 3
— s = e —
g L; ML) I (7] g
g 80 A I & —-80 Z
< v I g &
R | C - — =
g = 3 | £ 3
w  -100 — o S 75 I 2 —-100 W
Z‘ E L] 37 I Qa Z
(@) - s 65 : s — (@]
27
B i ad . 120 T
i W | @
lj MAIN TUNNEL SCicL— ik ;;: MAIN TUNNEL MAIN TUNNEL I ﬁ
-140 — 19 %i 07 l — -140
vl 60
- o @ I -
160 —| el o, j 160
g0 |
. MR 76 | B
f R |
-180 — " I — -180
cheFES 2 |
- 103 | B
sp-sm- | 30 |
200 — | — -200
51 |
- 56 D Elev. -206.52 ft I —
-220 — TD Elev. -215.00 ft | — -220
|
D Elev. -229.97 ft |
-240 — ' — -240
r T —7+vr 777 r1rrrrrr1rrrorororrTr7T o r T T T T T Tt 17 17 17 1T 7T 17T 1T T 1T T"71
100 104 108 112 116 120 124 128 132 136 140 144 148
NOTES: DISTANCE ALONG ALIGNMENT, thousand feet
1. For definition of Unified Soll Classification System abbreviations,
consult ASTM D2487. 0 20 40 60 80 100
2. Consult geotechnical data report for Pipeline/Tunnel Option (draft April 2013) HHH  — ——— “aum
for complete boring logs and subsurface data. 0 > i 6 3 10
HHH [ F——— ‘temacae
Sources: DWR 2009-2012 Geotechnical Data Reports; California Department of Water Resources 2015.
Figure 9-4e

Geologic Borehole Logs in the Vicinity of Proposed Tunnels
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Figure 9-4f
Geologic Borehole Logs in the Vicinity of Proposed Tunnels
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Figure 9-4g
Geologic Borehole Logs in the Vicinity of Proposed Tunnels
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Figure 9-6
Levee Seismic Vulnerability Groups
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Levees Near State Highway
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Levees Near Access Roads
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Figure 9-8b
Levees Near Access Roads
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