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COTTON, SHIRES AND ASSOCIATES, INC.
LOG OF EXPLORATORY DRILLING

Project MILLENNIUM TOWER Boring CSA/SD-1
) Sidewalk on Mission Street 14.8' North .
Location __and 18' West of Tower Corner Project No. __E5343A

Drilling Contractor/Rig Gregg / Track Mounted Fraste MXL Date of Drilling 9/26/16 - 9/29/16
Ground Surface Elev. _12.8' (NAVDS8) Logged By AM/KW _ Hpole Diameter _5" (later reamed out to 6")

Surface _ Concrete sidewalk Weather __ Varied
5 R @ ol g_ o8 |y S
S |2 Py i ICRR - il PR3 O
R %:ﬁn Q3 Geotechnical Description EERZ |85 |E E g‘ SEES Remarks
=R =0 N A R A T2 g
(€] wHEa2 = S /’ |
_ FILL 018" | START DRILLING 8:30
i (=] S e -
15°5%| ©F | 0.0-0.33 Concrete Sidewalk 4" thick -
2 —{ Q¥" —
- DQO e 0.33"-0.7" Void; 5" air gap below concrete B
g 2 sidewalk. B
#—f==] CH — -
J== 0.7'-3.5' Gravels; granitic gravels 2" @, L
g angular L
1= il L
6— f_—::: 3.5-7.0' Clay with Gravels; light brownto  [B- =
=== yellow brown, soft to medium stiff, moist, -
1"2=:"| SC | gravels up to 2" @, clay is highly plastic o
i B4 =
] ?ﬂ—: ?.0|-1 8' Sandy Clay wnth minor Gravels; T 5 -: 8:41
1.=— light brown to yellowish brown, soft to 4 |MC C

10—=2] medium stiff, moist to wet, minor rounded 2 8:42-9:15 set casing
gravels @ - switch to mud rotary

12__ -?»;: @ 13' increased rootlet/organic presence '_—

] saiz < q -
1 JNAR :
Joas™ LX | 913

16— ?\Y‘ —
= |e :

181 5 7 -

-o. ° 'l sp '- ¥ i
+ SAND 18'24' L % tus
Lad 18.0'-24.0' Sand; dusky brown, loose, wet, 15 .

an—|ls &% fine to medium grained sand | 9:26

2% —

U=t 7 9:41
] YOUNG SANDY BAY MUD - 7~ :
= 2447 T %:

26— g‘?’— 24.0™-34.0' Sandy Clay; medium gray, A
Te="] loose, wet, fine to medium grained sand B
Y ?.,:_“:; abundant shells in cuttings .

=%

g -
= [
_-:;_::E b

Sheet10f 8
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Project MILLENNIUM TOWER / E5343A Date 9/26/16 Boring CSA/SD-1
< N = € N ’\3 ol 0]
Eo (SN - EE E R T N
] §'_§° 39 Geotechnical Description £TRE E 5§ 5 g g NS Remarks
R=ng |29 SRIEZ[SE TR
Piezo - = @30' increased sand content L
P-1 lé
34'-42' Sandy Clay; medium gray, soft to v 0 psi
medium stiff, moist ST %”f R
ST-2 -
2
Below 37' no shell fragments in cuttings B
NS :
& pELY s
Magnet ——‘ ) R
Extensomgter L
42_ * . o =
4 - SP MARINE SAND 42°-69' - Pressure Spike
Tip of - /—*0 42.0-51.0° Sand; dark gray, meduim Yy @8 500+ psi
Standpipe 44__ £ ,: : dBinSe. Wet B-5.5] ST ¢ 10:33
Piezo Jere 77 C
fass B-6 11 |sPTi [
46—, =4
do 1
48— 1% -
Bt Lo ... &
3 11:25
50— 5% d M@
ETRES D 11:29
R SC | 51.0'-56.0' Clayey Sand; dusky brown, B
ey ; e : L
52— loose, wet, blebs of light gray clay in L
i =5 cuttings B
5= .
== B-7 o [spTI [
= 2
. P - 12:15
8612 - T ap
e A 56.0'-59.0' Clayey Sand; yellowish brown, | 1 g 18 |Mc
Jae— dense, moist, minor rock fragments in
58— 2 cuttings, trace shell fragments - 12:42
':,' :::: SP | 59.0:69.0' Sand; yellowish gray, dense to ;r-:g 1; MC [
60-_ :' s very dense, moist to wet 21 :
s e15) - t13
62— —
o3 £ s
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Project _ MILLENNIUM TOWER / E5343A Date _9/26/16-9/27/16 _ Boying _ CSA/SD-1

S E NG <2 w|E Tj‘; 2;;5 el e
&8 -;“Eb 33 Geotechnical Description ET|2Z (35 |E E|ER[SR Remarks
AT 57|50 e L o
=3
Piozo T O 5P T B 9/26/16
Jegn \l’ B-8 27 |SPT{ [
P-2 iy AR 22 - 1:39
66—rrs E,LYNQ% e & L
5 oad A0 it
foss Y R L
68—, .o -~
T - 1:56
1% SM Q7" 17 N
o ik COLMA SAND 69'-97 s 7 sm[_
]2 .[ W 69.0'-74.0' Silty Sand; orange brown to Q1'§> L o4
-:{‘;b yellow brown, dense to very dense, moist o '
i i
725 .['.,'_'J' |
ir{ i
74 —2—t 74.0'-79.0' Sand; yellowish gray brown, 2:99
"_':’,::.; SP | dense to very dense, moist AR ng{Seu MC [ 2:52
2% (246 ) -
76 —{s L
.—..'-. -,':- i
78 —fe, .9 —
To oot 79.0-80.0" Silty Sand; yellow brown, very C i
] }['G SM | dense to hard, moist 5 [ &
g0 il B-10 17 |sPTi| [
i b SP | 80.0-84.0° Sand; yellowish gray brown, 20 [ 3:19
5 o dense to very dense, moist N
82 —n.0% —
Lo s L
84 _;j_:':,: SC 84.0°-89.0" Clayey Sand; yellowish gray T-9 11
Plaizo:d 1< dense to very dense, moist T-10 15 [MC
—" 14
P-3 \ =3
86 _R;'E [ 354
Joevss B
" oS &
1% sP | 89.0-80.0' Sand; brownish gray, dense to R
:,: e very dense, moist Sk 15 ==
R 21 | MC ~ 4:10 End Drilling
90 —p=as 90.0-94.0' Clay; dark gray, stiff, moist, 24 For Day (9/26/18)
highly plastic (cuttings) 3D L 7:36 Start Drilling ‘
2 - For Day (9/27/16)
9 -
| Piston did not
¢ shoot 400+ psi 9/27/16
94.0-97.0' Clayey Sand: dark yellowish ~ [DV=1 DM [ &1 5" total sampled
gray, dense, moist -
OLD BAY CLAY 97'-199.5' \ -
§7.0'-109.0' Clay; light bluish gray, stlff to -
+——| CH very stiff, moist, highly plastic '

Sheet 3 of 8
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Project _ MILLENNIUM TOWER / E5343A Date __9/27/16 Boring CSA/SD-1
< =G o 3 o
o |2 Ry S EIEC I I - T N
IEEEE Geotechnical Description %‘ ARACAPE: E‘ sles Remarks
A= |F | ~U RlePef|wg|d=|e™
&} (V2] (=] 2 = 2 m [ =
Clay continued as above L 9/27/16
PB \\- 9:06
PB-1 &__
N\
7 n
Magnet — ARY g
Extensomater “‘&ﬁ s
pREV -
r_
108.0'-119.0' Clay; moderate greenish DV 7 10:14
gray, very stiff to hard, moist, 1" @ DM-2 % — Piston shot
sandstone clast in clay matrix at top of A+ at 350 psi
sample L 10:57
= E
= :
114 = —
== B
119'-169' Clay; light to moderate gray, very DM | 11:25
: DM-3 A piston shot
stiff to hard, maosit VA= .
é N at 400 psi
L 11:59
Magnet — Ir 4
Extensomeéter DM Sk
DM-4| g ~ Piston shot
130 I at3sops
L 12:57 '
Sheet4 of 8
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MILLENNIUM TOWER / E5343A

Project Date _9/27/16 - 9/28/16  Boring _ CSA/SD-1
= ) @ rd S &l 4
AR Y 2»EL|8T |- SR ulE~
AEERE Geotechnical Description EEREIZEIE E g& g8 Remarks
a s | & - U © [l 2 |» 2 = ~
Q w o g 2 5 e [P
= i /27116
== ¢cH | Clay continued as above B 9
1:16
DM-5 2 /// = Piston shot
& L at 390 psi
L 2:06
= L
142—= ?:{ -
= ?\EL -
146 % L
18— — i
2:14
DM-6| T ? — Piston shot
= é —  at400psi
— - 2:50
152 = [
154 -
% @ Piston shot
= % 7/ at 410 psi
—— DM 7, 3:59
’_ DM-7 % g .
1 —  4:27 End Dirilling
* = é - For Day (9/27/16) '
[ 7:26 Start Drillin
162 | For Day (9/28/16)
= B 9/28/16
= ;

r‘. COTTON, S HIRES AND ASSOCIATES, INC.
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Project _ MILLENNIUM / E5343A Date _ 9/28/16 Boring _ CSA/SD-1
g%l 2ozl gl
3 g*_g,o P& Geotechnical Description £'g 25 g:ﬁ E £ E'E: g2 Remarks
ac 5730 ARIEE |2 Bl = A |
e L 9/28/16
169.0-179.0' Clay; light bluish gray, hard, DM 7:52
nﬁg:: 9 .t SISl ey e DM-8 ﬂ = Piston shot
170 == '/é | at450psi
L 9:00-9:34 repair
N water pump
172 =
7 [
174 - P&R"i -
Magnet : 1\}&&?}‘ A
Extensonger LXL i
176 ?1333 .
178 —
9:53
CH | 179.0-199.5' Clay; medium to dark gray,  |oap-g OMIVAL  nicion shot
180 very stiff to hard, moist Z T at400psi
=— . 10:55
182 —
184 -
186 —1—=1 —
188 —
= Piston shot
DM-10
190 AT at3s0psi
L1214
192 _k_— sample disturbed
I tube oblang shaped
194 —
=
196 =
168 ALAMEDA FORMATION B Piston shot
g 199.5'-252' at 450 psi
= 198.5'-214.0' Clayey Sand; dusky brown, - 12:31
Sc | hard moist Tom-11 o [ 2:08 '
Sheet 6 of 8
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Project MILLENNIUM / E5343A Date _ 9/28/16-9/29/16 Boring CSA/SD-1

.31 = 9/28/16
TIEEY toEEIET Sz~
S8 53| &= Geotechnical Description E 8 RE|Zs = 2lgS|e s Remarks
avs ,5‘ = U A Eg Eo £ 7)) E? = =g
o
{==-"| sC |clayey sand continued 2
20272 -
20— =1 \ I-\E " PR 2:20
i ELXMW* X X\:
206—- = Y &_
q= 2 3:21
208—_: ,:‘;_._' —
_—'.—17' =
210 = :".' _' Below 210" abundant wood debris in -
S el cuttings along with clasts of wacke and -
Too o chert -
45 .= -
PB I 3:34
214.0'-220.0' Clay; greenish gray, hard, &’ .
moist PB-3 — tip dented
N
4:36
I=sc ... e e e v e [
I EEgH 220.0-223.5' Clayey Sand; bluish gray, -
= Wi hard, moist (cuttings) I
222_ - - —
-:.-:_ = = tip pulvarized,
= - highly disturbed
—, 200 GC .
22U s 223.5-233.0' Clayey Gravel; dark bluish PB [/ 456 sample
4% gray clay matrix supporting clasts of PB4 @
-g" = franciscan complex rock fragments & - 5:54 End Drilling
i ; 226— ‘%0 (primarily chert and wacke) gravels are — For Day (9/28/16) '
agnet —— 5 - sub-rounded : illi
4SoC - 7:41 Start Drilling
Extensomeler =g L For Day (9/29/16) A
2832 -
%550 i
i _c.‘g— i 9/29/16
230— = —
e @ 0
. o—o_" I
232 — “_"%3 233.0'-236.0' Clay; blulsh gray, very stiff to -
il hard, trace amounts of sand and clasts of -
'%»C—H chert and wacke (logged from tip of drag i '
= bit) i

Sheet7 of 8
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Project _ MILLENNIUM / E5343A Date _ 9/29/16 Boring _ CSA/SD-1
u =€ [«2| = "
TIEEY : . 2OEEET | 3ElE S
5|83 RE Geotechnical Description EEi5|28 %28 NETS Remarks
A |57 |RU AQlfE 35 |"EE M
O
==] cH | Clay continued as above ({logged from tip 5 oF 7:53 9/29/16
= of drag bit) B-11 %g SPT i
" — @3 8:52
23 — / —
8% CC | 236.0-252.0" Clayey Gravel: dark biuish -
T L5 gray clay with abundant clasts of N
238 — €° o franciscan complex rock fragments —
1o 0—0 {primarily chert and wacke) gravels are -
J*a o sub-rounded, trace sand in clay matrix I~
T=9- B
240— o =
1a? L
o B
P21 —
4°5= =
{2 v _
o b "B : -
244 — %o_: ' N&&T\\\ P; K| i 9:23
1039 L‘& - B-12 13 |SPT[=—F sampler bouncing
1202 3 14/4,57 at 4.5", stopped sample
o — 710.8  10:18
246_~¢O o0 8
—_—
H.9 O_E L.
usa° i
e 29 )
Je=0 L
250—_ oiz —
4 o—i’ L
252 L= —
oLy SC . ——
BB\ FRANCISCAN COMPLEX B-13 B0/4"|SPT 112-315_1_10 S
BEDROCK 252'-BOH 5 (Sora™} HQ L "o HQ bo::
254 252.8'-262.0" Sheared Shale; black shale % RQD ﬁ —
ONRY with dark gray clay seams, highly 1+ 0 -
AR sheared shale matrix supporting clasts of | ~ i
R LY
256 ; AN wacke A RQD o
Xk = o |HQ| & |
vt L
N -
Datum —| i
Magnet L
260 —
262 Total Depth = 262 0
b Boring reamed out to 8" @. 2.75" Slope L
- inclinometer casing installed to bottom of =
264 —| hole. Hole grouted with cement -
- bentonite grout (94lb. cement 25Ib -
- bentonite 35 gal water), Three vibrating -
= wire plezometers installed. One 1/2" -
266—] filter tip standpipe installed. Five —
— magnetic extensometers and one -
E magnelic extensometer datum magnet =
. installed in boring =
Sheet 8 of 8
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Piezo
P-1

COTTON, SHIRES AND ASSOCIATES, INC.
LOG OF EXPLORATORY DRILLING

Project MILLENNIUM TOWER Boring CSA/SD-2
) Sidewalk on Mission Street 15" North .
Location __and 61' West of Tower Corner Project No. __E5343A

Drilling Contractor/Rig Gregg / Track Mounted Fraste MXL Date of Drilling 10/3/16 - 10/10/16
Ground Surface Elev. _13.2' (NAVDS8) Logged By AM/KW __ Hpgle Diameter _5" (later reamed out to 6")

Surface __ Concrete sidewalk Weather ___ Varied
N N . e 22| gle, |y
T & 4 . & =5 = - @ =
AR R Geotechnical Description £ =5 £5 £ 3 g‘ &g Remarks
_R= |5 =X3] ganggg E‘D[—“
g
Tz or FILL 013" [ START DRILLING 9:59
=== CH | 0.0-0.3' Concrete Sidewalk 3.5" thick _
2 ——== 0.3-1.0' Gravels; granitic gravels 2" @, —
== angular -
1== i
P 1.0-5.0' Clay with Gravels; yellow gray, i
4= soft, moist, gravels up to 2" & I
- 5—:— —
1= 5.0-9.0' Clay with Gravels; orange brown, o
== soft, moist gravels are sub angular, up to =
1= 1"g _
== L
8 === —
== , _ T-1 7 HEER
_OQOO Gp | 9-0-13.0' Construction Debris; concrete T-2 2 | MC
N and brick q§> 10:25-12:10 set casing,
. Yl - switch to mud rotary
lor=3 :
222 3
105 -
4. 4 SP SAND 13'-22' B
14—. ,. e 13.0-22.0' Sand; yellowish gray, medium T-3 6
4s " dense, moist to wet 9 |MC L
. e 7 &é 12:24-12:55 Drive 10" of
16—:..: .: .: &1 ﬁ I’\R :— additional casing
4o " ELK}“‘ ' B
18—+ - 1??. I
20%-" =
YOUNG SANDY BAY MUD - Tip Dented top
22°-37.5' - 8" oblong
22.0%-35.0' Sandy Clay; dark blulsh gray, u,ﬁ— 1:13
soft, wet, fine to medium grained sand OB [i ‘
abundant shell fragments in cuttings OB-1 = Piston Shf?t
| at440psi
1:47
fi Piston shot
7 at 440 psi
2:05
0OB-2 -OB B

[\

COTTON, S HIRES AND ASSOCIATES, INC.
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Project MILLENNIUM TOWER / E5343A Date 10/3/16 Boring CSA/SD-2
o =% ol &= |w .
£3 w84 . . 025 |53 [cSaalEa
5|83 2= Geotechnical Description EC|2E |25 & 2E SEE Remarks
R=1d4 pu &0 5;, s :5)' 4
CH OB-2 OB - 10/3/16
2:30
SC | 35.0'-37.5' Clayey Sand; dark gray, i
medium dense, moist to wet E=
B8—felsard SW MARINE SAND 37.5'-69' -
:. ',.'_.' s 37.5'47.0' Sand; medium gray, loose, wet, — . i
ol minor gravels Tos 4 |mc
40 .2 e 3
Tos 29 ‘ ‘{ D) - 308

g 313
B-1 21 SPTI N
(%45 3:25-4:35 Crew cleans
— out mud tub and install
- well cover on SD-1
47.0'-53.0' Clayey Sand: dark gray, loose, K
wet =
B2 3 4:47
5 |MC .
5 .
D) " 5:02
53-54.5' Clay; dark gray, soft, moist to wet B
0 5:09
4 g
Tip of Tei¥ SC 54.5'-69' Clayey Sand; medium yellowish (7) MG -
Standpipe -\"T'T gray, dense to very dense, wet )
: 56—“-, =
Piezo 4 =2 -
Piezo 4 = B
P2 | S L
{2 -
60— .= : __
. e i
62— s -
-.l:. =
{55 - '
B -

Sheet2 of 10
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10/3/16

Project _ MILLENNIUM TOWER / E5343A Date _10/3/16-10/4/16 Boring CSA/SD-2
£z ﬁm“’m %,&ﬂig‘ Eg %i” E'A
R EE Geotechnical Description EEIRE(EE R EERES Remarks
A= 157 |PU A5z 22 |"2@T ¥
= o
Magnet -——\ 2 5 Clayey Sand continued as above 16 B .
< o B-3 33 5:45 End Drilling
Extensomater N 36 SPT " For Day (10/3/16)
66— 2% [ 7:47 Start Drilling
4% .2 -~ For Day (10/4/16)
= -
= (e -
== . - 8:00
lidg:| SM COLMA SAND 69'-93' 16 g
70 — {'- " el 30 [MC
i 69.0'-75.5' Silty Sand; yellow brown with 28
~:{‘.-13 streaks of orange brown oxidation, very D -
CHER dense to hard, molst, medium grained -
72 ___'[I_-'{ sand =
78— f { 5 8:22
g 'H_ B4 32 |sPT .
.. ole 3 -
=71 sc | 75.5'-83.0" Clayey Sand; yellow brown, &D " 8:42
76 — v -2 ;
== very dense to hard, moist B
o5t B
78 —| o 7] ?'\1 o
1=== NXXS A C
17 Y‘A}* T8 17 _:—
80 == ??\ T-9 gg MC
b @ 38:00
Tl C
82— .2 =
+==] CH | 83.0-88.0" Sandy Clay: bluish gray, stiff to -
U= very stiff, moist F) — 922
== B-5 8 |SPT
== 9 i
86 ———= ab L
Piezo L i
p3 | B8 _:?... SP | 88.0-93.0' Sand; bluish gray, dense, moist -
i 9:55
5 2 os | (|||
Mo 0B-3 Piston did not
gy shoot 450+ psi
4o
N2—": —
ey L
cF OLD BAY CLAY 93'-204" -
93.0'-164' Clay; light bluish gray, stiff to T-10 8
very stiff, moist, highly plastic T-11 ; g MC
D [
Sheet 3 of 10
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MILLENNIUM TOWER / E5343A Date __10/4/16 Boring _ CSA/SD-2
v = ) u :; b= K1)
HoEEEs |-SEglE~
Geotechnical Description EgRPE(ZE|E £ 8|82 Remarks
5 p®(EE b o 5!—4 i
@R|a 2 |2 E G
Ciay continued as above L 10/4/16
|._—— Piston did not
OB-4 0B u»“'—— shoot 450+ psi
12:19
, -
(HRY K
“B\MXN PB \\
RE.L PB-1 \:
Y Nl
1:15
N
PB-2 xi
N
2:38
0B i
OB-5 = Piston did not
shool 450+ psi
3:39
N\
PB-3 \_“
AN
4:48 '

Sheet 4 of 10
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Project _ MILLENNIUM TOWER / E5343A Date _10/4/16-10/5/16 _ Boring _ CSA/SD-2
S< |32 2 w|E “:E, E% SRl
it X Geotechnical Description EERE|2E|E | (8 Remarks
A= |5 FOlfT 12 P23 |=
=Esl =
Clay continued as above L 10/4/16
134— —
136 L
138— -
5:43
140— ?\ﬂ{ o -
‘Lﬂ P& ~  End Drilling For '
wa - Day (10/4/16)
142 ?\E [ Start Drilling For ‘
- Day (10/5/186)
144 N
N 10/5/16
= PB-4 \:
146 NN
= 9:44
148 f==
150 —
152 =
154
S_
PB-5 \ i
156 =
11:10
158 —
160— -~
162— -
164 164.0'-173.0' Clayey Sand; dark ; Yy
i 164.0-173. >and; dark gray, very \_
/] dense, maist PB-6 \_
] N\

COTTON, S HIRES AND ASSOCIATES, INC.
CONSULTING ENGINEERS AND GEOLOGISTS
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Project _ MILLENNIUM / E5343A Date __10/5/16-10/6/16 ping  CSA/SD-2

o 3 23 -
-~ - [ -250'E§':e: “}:EQSA
g8 ?_g,n K Geotechnical Description €% S g 5 E 5|2 E g Remarks
ae|5-|583 GRIGZIZE| BE [
clayey sand confinued PB-6 N 10/5/16
)—
173.0'-204.0' Clay; bluish gray with lenses -
of dark gray clay, very stiff to hard PB §~
PB-7 \j
Nl
1:53
Magnet — -
Extensomsg X@ P&R\{ L
prE™ :
Below 184.0' Cuttings are primarily dark PB %_ 212
gray in color PB-8 \:
3:12
L
; r @4:00 Engineer from
- Tower Informs crew that
- drilling mud is seeping inlo
o the mechanical room on
| | level B-1. Crew provides
|| 55 gal drum for deanup.
Crew will Install 8" casing
[ | downte 27 on 10/5/6
PB \\\F 3:34
PE9 \: End Drilling F
nd Drilling For
AN Day 4:40 (10/5/16) '
L 8:00-5:15 set casing
NOT LOGGED = re-establish hole
Drillers over drilled by 10’ =
when re-establishing hole B
~ 10/6/16

Sheet 6 of 10
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Project MILLENNIUM / E5343A Date _ 10/6/16-10/7/16 Boring CSA/SD-2
) S.3] = 10/6/16
S |2 0a 2HEE|ES SR elE
e33R Geotechnical Description EZ|nE|28 |5 2|8 [_E: g2 Remarks
Q- €] =0 qu (=] [ g s S E‘ (}3" 4]
1 NOT LOGGED N
7 Drillers over drilled by 10 =
202 when re-establishing hole _—'
L Start Drilling For
ALAMEDA FORMATION " Day 5:15 (10/6/16)
204'-253' -
204.0'-215.0' Clayey Sand; bluish gray, =
very stiff, moist -
« 1 ) i
o :
A 5:30
PRE O\
PB-1( \'
\- End Drilling For '
\ [ Day 6:15 (10/6/16)
n Start Drilling For ‘
215.0'-216.0' Clayey Gravel; dark bluish | Day 7:52 (10/7/16)
gray clay with clasts of chert, wacke and -
sandstone, very dense, minor wood debris -
in cuttings B 10/7116
216.0'-217.5' Sandy Clay; bluish gray, very T
stiff to hard, moist (cuttings) L
217.5'-222.5' Clay; dark gray very stiff to —
hard, moist, minor shell fragments in K 8:18
cuttings PB \Qr— )
PB-11 \r_—
Magnet — — &_
Extensomgter — 9:26
222—f== —
CH | 222.5'-225.5' Sandy Clay; blulsh gray, -
hard, moist (cuttings) -
224 —
22(,—- 59:&_) GC | 225.5'-230.0' Clayey Gravels; dusky brown —
BES clay with clasts of chert and wacke, very B
=8 denise, moist (cuttings) B
- &a -
228_"§_ ol —
Jo 2% s
4 0% 9:51
o PB N
&% \\P
230 PB-14 \_—
230.0'-238.0' Clay; dusky brown, hard, \ B
moist k 11:01
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Project MILLENNIUM / E5343A Date _10/7/16-10/8/16 Boring CSA/SD-2
7] Q L} 65 Y 3 & |
B [ | 04 A R E e PR T
i E‘Eﬂ % Geotechnical Description T2 E ‘g K %‘E XS Remarks
A= | 57[P0 aB|1AE 38| & |® 10/7/16
== CH | Clay continued as above L
236—= -
238 —— =
1220 GC | 238,0-253.0' Clayey Gravel; dusky brown -
195 clay matrix supporting gravels of chert, TRE PB oy 11:21
Tt wacke, and sandstone 1:04
240—5 e L
:afgﬁ :
= i
242— 50 =
_,"""c (=] -
550 TR
N | 1:16-3:15 Switch
1.%& < RY HQ | toHQcore
244 Q X‘B Py
F o= c i
lsz P z
1. 13?\@ = -
246— ?i | ——3:31
T10s° g HQ - 3:56
1202 Z 0'/2'[[ 4:02-5:52 switch to mud
Jo — 3 rotary end drilling 10/7/16 '
248_ (=] o) N = .
. % - Start Drilling For ‘
*7395 - Day 8:15 (10/9/16)
250—.2 T -
: B-6 21 |SPT C
2 ’ 10/8/116
9:47
-
FRANCISCAN COMPLEX 30 - 9:55
- B-7 T ™ T " i1.00-12:03
o BEDROCK 253'-BOH S0/E7 SPT S s
253.0'-BOH Sheared Shale supporting #* g S0/6%) HQ 13.%, -
blocks of Wacke; dark gray to black, weak, | > = RQD s
256 low hardness e a
L 12:50
below 256.0' sheared fabric becomes more | o RQD 42 -
258 prominent, undulatory shears throughout, % 0 ik
clayey surfaces on shears, paper thin v B
gouge surrounding pulverized shale and 2 [:
260 wacke —
261.3-263.1' block of hard, strong, wacke, E 1:36
50" fracture plane at top of block minor - . HQ 212
262 discontinuous quartz veins throughout up (= RQD ’__
to 0.5" thick 2 60 %[
(] -
264 263.1'-264.0' sheared shale, weak, low —
hardness = HQ E
264.0'-265.3' block of wacke = RQZD ¥+
266 % 3 —
265.3'-269.4' sheared shale -
minor serpenitized material encapsulated - 3:32 '
within shear fabric at 266.1' - 347

Sheet 8§ of 10
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Project _ MILLENNIUM / E5343A Date _ 10/8/16-10/10/16 Boring _ CSA/SD-2

— ==
<2 = o E é’ E :-.: % B -
3= Geotechnical Description E"Z‘, - iz E IS Remarks
=13 SRIEEISE TSR al =
. 10/8/16
sheared shale as above R%D HQ
4.9
269.4'-270.5' Wacke: dark gray, hard, 2 :
strong, discontinuous quartz veins i
throughout a End Dirilling For Day
4:37 (10/8/16)
270.5-277.9 Sheared Shale; dark gray, Start Drilling For
weak, low hardness, soil like R%D HQ Day 8:15 (10/10/16) ‘
1|
= 4
" &
& 10/10/11
277.9-280.6' Shale supporting brecciated RQD| HQ
Wacke; dark gray to black; weak, low to. 9
moderate hardness A
- %
i g
280.6'-292.8' Sheared Shale; dark gray to
black, weak, low hardness
x RQD| HQ
< 0
= 1.4
1+
[+

RQD| HQ

¢
d
L7
6# NN
(=]
8

RQD| HQ
0

OL# NNY
g

292.3'-293.2' Shale; black, weak, moderate
hardness, minor quartz veins

293.2-297.1' Serpentinite Block; bluish - RE%D HQ
green, hard, strong, quartz velns ’
throughout

297.1'- 298.5' Sheared Shale; dark gray to
black, weak, low hardness, minor
serpentinite within shale, blocks of harder
shale and quartzite within sheared matrix

298.5'-299.6' Wacke; dark gray, hard, RQD| HQ
strong 46

VL NN
g

299.6'-300.6" Sheared Shale; dark gray to
black, weak, low hardness

300.6-BOH Wacke; dark gray, hard,

strong '
Sheet 9 of 10
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Project MILLENNIUM / E5343A Date _ 10/10/16 Boring CSA/SD-2
(% - g 3
g3 |Llny 2uEEE | Slrals.
AR A Geotechnical Description ETRE[2E |E EIER|ES Remarks
A% | 57|50 SAlRPIEE (0 Blem|g
o w Qé‘ > 3 (2 =~

7 Total Depth = 302.3'

il Boring reamed out to 6" @. 2.75" Slope
7 inclinometer casing installed to bottom of
304— hole. Hole grouted with cement
bentonite grout (94lb cement 25ib
bentonite 35 gal water). Three vibrating
] wire piezometers installed. One 1/2"
306 ] filter tip standpipe installed. Five
magnetic extensometers and one
magnelic exiensometer datum magnet
installed in boring

310— ﬂ{
s ??»ﬁbxxxm’* A

314— I—
=

- -
316 -

L

= =
318— |

y -
320 — L

—
] C
322 -
324— —
326— —
}_

328 — —
-] -
-

330— L

] -
332 -
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COTTON, SHIRES AND ASSOCIATES, INC.

LOG OF EXPLORATORY DRILLING
Project MILLENNIUM TOWER

R Sidewalk on Fremont Street 18.5' North
Location __and 8.5' West of SW Tower Corner

Boring

Project No.

CSA/SD-3

E5343A

Drilling Contractor/Rig Gregg / Track Mounted Fraste MXL Date of Drilling 10/12/16-10/22/16
Ground Surface Elev. _13.6' NAVDSS) Logged By AM/KW  Hgle Diameter _5" (later reamed out to 6")

Surface __ Concrete sidewalk Weather ___ Varied
£ n @ %_goﬁg-gg [_i,;%u 5
k] T Geotechnical Description E g %-En 255 2|8 Slg= Remarks
A= 20 SR8 S| 2R =
L il
GP FILL 0'-17" | START DRILLING 12:30 | 10/12/16
0.0'-0.33' Concrete Sidewalk 3.5" thick N
2 — L
0.33'-17.0' Concrete with interbedded Clay; =
4 — -
6 — .
8 — 2:30-3:40 set casing,
‘S{ - switch to mud rotary
- 9 =
10— ‘ ALX}J"Qﬁ —
. Void ? E 3 b
12— —
: g 3:50
N 8 x5 GP [50/3° MC %) 4:08
u—|— 5037 -
_E'A: | @4:15 Engineer from
16— : |__Tower informs crew that
— | water is seeping into the|
Kanill 3 _1 | Equipment Room on
e ® % SP o4 | level B-1 4:20-4:58 set
18— %+ o S ; 5 10’ of additional casing
Ao o ® 17&05124‘0 Sand; dusky brown, loose, =1 7 lne q 4:58 End Drilling '
1: m 3 For Day (10/12/16)
20— " I —— Y. & [ 7:58 Start Drilling
] ; 0 :3:2:'920 abundant shell fragments in T For Day (10/13/16) ‘
1%, ¢ 3
22— ") —
15 r 10/13/16
-
.° ] .n 1
20—l 5 |mc| @[
{455 ©H | YOUNG SANDY BAY MUD 8:18-8:40 set 5' of
12 24'33" - additional casing
1is% L4 =09 L
26— %= 24.0-33.0' Sandy Clay; dark gray to dusky —
j R bréwn, soft, moist, abundant shell ;
2 _.-g:‘:: fragments in cuttings L 0psl
= ST-1 stV
== F !

r‘. COTTON, S HIRES AND ASSOCIATES, INC.

CONSULTING ENGINEERS AND GEOLOGISTS
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Project _ MILLENNIUM TOWER / E5343A Date __10/13/16 Boring _ CSA/SD-3

e l.21 =
Sz 2 oo a 2 wEE(ES SR el
5 @‘__g,c $ = Geotechnical Description £e 2E E;g E 3 E'E 33 Remarks
A= (H|=0U AR ,5;. s § =T
-.*TC'FT_'—; CH | Sandy Clay continued as above ST-1 ST 9:09 10/13/16
- ;',_’T —
32 1= i
1= :
-.‘.’ ” SP MARINE SAND 33'-39' B
34— L 33.0-39.0' Sand; medium gray, dense, [
; 4" wet, minor rounded gravels in cuttings L
Piezo —\.'__', N
P-1 36—t T 5 —
38— °. - 9:57
gl B-1 8 SPTI i
LOWER YOUNG BAY MUD a5 10:12
39'-46" =
39.0'-46.0' Clay; medium gray, soft to r
medium stiff, moist, highly plastic B
1 = [
pEL -
\ 0 -
e MARINE SAND 46'-59' =
Ay wE 46.0'-59.0' Sand; medium gray, medium -
48— o =" dense to dense, wet 5 — 10:35
17 B-2 9 |spTfM [
Y 8 . .
4. . —  10:48-12:08 work on
50— %=~ @ — water pump
.o -. -
T -
e o o =
Tip of o s
Standpipe -\‘L"" -
Piezo 54 1, =
Piezo -—’-;:,:, -
P-2 1. ", -
56—. ° ‘° —
:.‘ & : L
58_..... 4 — 12:16
i I B-3 4 SPT[F_
4= o2 CH SANDY BAY MUD 59'-67" G?) - 12:30-1:07 clean out
i 59.0-67.0' Sandy Clay; medium bluish | o WO
1 _l'—_: gray, soft, moist -
el [
e [ —opsi
15 74 1:15
1= ST-2 STt !
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Project MILLENNIUM TOWER / E5343A Date _10/3/16-10/4/16  Borin g CSA/SD-3
E o .|z < @ 2 & | .
£z |Ex 84 A EE|ET mFE a8~
g8 §‘§° %3 Geotechnical Description N 2% ‘Z 5 E 2 E’E g3 Remarks
|| | PU ® A 8%z 5 =R |
b i V.
Magnet iy CH | Sandy Clay continued as above ST-2 ST / | 0 psi 10/13/16
Extenso@t:\_k—: Zh 210
66 —i—% =
herkge| SM COLMA SAND 67'-98' -
688 14 67.0'-78.0' Silty Sand; mediurm gray, very N
~_‘{'.:1J dense, moist N
—: :L: —
70 1] =
B b n
_'_1 f. -
72— % —
i mﬁ@jﬂ S
1411 { ALY 24 |sPT| D [
" _'L[{}’ ?'B_EL 20 -
1 -ﬁ ' [€r>) B
76 _-::{ i |
- '[ ‘tt‘I —
_'.-[:I: C
78 i_'-j e 5 L 243
= Eir= 78.0'-81.5' Clayey Sand; greenish gray, B-4 11 |sPT =
i dense. moist 12 fi
80—, 3 ® -
It L
= 81.5'-83.0' Sandy Clay; black, stiff, moist =
82 == ©H (seen on tip of =
= p of auger) B
?_‘. SC | 83.0-83.5' Clayey Sand; greenish gray, T-2 9 3:18
84 —-+s" SP [ very dense, moist T3 5_&75 MC
o ] . 9111 L
Al 83.5'-88.0" Sand; greenish gray, very M
86 e dense, moist, fine to medium grained ..
Y ‘ i
s C
L 18 s
i :_“: 88.0'-98.0' Clayey Sand; dark gray, very B-5 30 [SPT fl
qezs dense, moist, fine to medium grained sand & i
90 —f: 3= -
i [
927 .. -
Plezo \;;.La -
P3 | g4 ‘& —
ey B L
1=z i
96— +<= -
e [ ‘

Sheet30f 9
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Project ~ MILLENNIUM TOWER / E5343A Date __10/13/16-10/18 Boring CSA/SD-3

g =5 |3
£2 2wy LwEi i LSRRl
£ 83|35 Geotechnical Description EERE|EE|E E|E e Remarks
as 5—‘ £ P 535555 mgéﬁév 10/13/16
15.:[cH|  oLD BAY cLAY 98™-171° 3 |sor M | -
= - B-7 7 |sPTP| [ _4:55End Driling
oo 98.0'-105.0' Sandy Clay: greenish gray, 9 |+ For Day {10/13/16)
100—f stiff, moist ae | 9:09 Start Drilling ‘
g RGN - For Day (10/14/16)
102 —| :-:: L
qe e - 10/14/16
104 5> L
= | 105.0-123.0' Clay; bluish gray, stiff to very 0
106 stiff, moist __
108 9:36
T4 1
m;?:\l T-5 7 |MC ‘
I S
110 Y —
Magnet — ?R‘E'L .
ExtensomTer - 10:21
112 11:00-4:30 Rig Broken
55 e Down, Rc{e\; attertm:»t;;.-I ta
repair, Qwn lor inree
\\' days (r%iss]ng fuse)
PB-1 =
RN\ 11:00 End Drilling
For Day {10/14/16) '
| 12:24 Start Drilling ‘
- For Day (10/18/16)
- 10/18/16
123.0'-171.0' Clay; medium gray, very sfiff PB \Q‘_ 12:48
to hard, moist | \_
PB-2
R
1:47
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Project _ MILLENNTUM TOWER / E5343A Date _10/18/16-10/19/16 Boring _ CSA/SD-3

o [0 img“:&g% h%iNSA
By 23|23 Geotechnical Description g3 :é—'én 25| 258 Remarks
A= 1d4 s U EnQ Dg § S = B2l
Magnet ———J==| CH | Clay continued as above B
Extensometer =—%E== - 10/18/16
PB Q" -
T PB-3 %_—
& - 3:10
136 |
138 =
140— L -
142 —
ay ;
w‘iﬁ %?\ B ﬁh 3:39
144— RE'LX PB4 \T
il §h 4:37
146 I
L
L
148 =
C
15 =
—
‘ L
15 -
5:04
154 Y
PB-5 \L B
\_ 6:00 End Drilling '
156 N\\["  For Day (10/18/16)
. 8:05 Start Drilling ‘
- For Day (10/19/16)
15 i
= 10/1816
160 =
162 -
PB Q_ 8:26
164 . \_
Magnet — PB-6 \_
Extensomefer B
T 9:16 '
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10/19/16

Project MILLENNIUM / E5343A Date 10/19/16 Boring CSA/SD-3
. o .|=% g & o
= HES |5 ILFE2[E -
Geotechnical Description g3 E RS Remarks
%A TIEE P2 |ZT
w=Aag = S m |4
Clay continued as above L
ALAMEDA FORMATION -
171'-248" L
171.0'175.5' Sand; medium gray, loose to BB Q 9:47
medium dense, moist to wet, fine to \—
medium grained sand PB-7 &"_
10:38
175.5'-179' Clay; medium gray, very stiff to —
hard, moist (cuttings) o
@ 179.0" wood debris in cuttings -
179.0'-188.0" Sand; medium gray. dense, __
wel -
? «s.; -
pREVD N
11:52
.
189.0'-213.0" Clay; greenish gray, very stiff B
to hard, molst s
L
n
12:12
PB §~
PB-9 %_—
& 1:13
Sheet 6 of 9
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Project _ MILLENNIUM / E5343A Date _ 10/19/16 Boring CSA/SD-3

° NS =
So |2l ®s 2oEEES LS R els -
AR Geotechnical Description £3 5 i a HESEE Remarks
A< |57 |20 gagggg =R |
_1.:':— Clay continued as above i 10/19/16
PE oy, 192
PB-10 -
2:37
PR -
Magnet — B
Extensometer r
—
2:57
CH | 213,0'-223.0' Clay; brownish gray, very FB -
stiff, moist (cuttings) o
4:09
L
—— // 4:26
224_“ i "gC | 223.5-224.3 Sandy Clay; brownish gray, [ST-3 ST %T_
y hard, moist 2y
S0 GC W ;
e ST, P— pressure increased
1&-0 224.3-230.0' Clayey Gravel; brownish - to400 psi at 224.3"
226—500 gray clay matrix supporting rounded I~  stopped pushing
120 gravels of chert and wacke, very dense, i sample
_ jﬁm moist I '
228 o .Ei) I
_oo_ae_ —
% L
R gy L
230_ 2 (0 W, - z —
i CH | 230.0'-236.5' Clay: medium gray, very stiff, L
moist L
L
232 -
—— B3 0 SPTri ey '
| = 6

. Sheet 7 of 9
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Project MILLENNIUM / E5343A Date _ 10/19/16-10/21/16 Boring CSA/SD-3

2 e | 2 ) v 58 e®| |y 10/19/1¢
23 |Ewl O3 . - BREE|EE = 2[ELlEs
oo |E3| B Geotechnical Description E825|28 % 2|8 Ei 2 Remarks
A= o |=P° ¢ 9 5§ 55 ma | 6:15 End Drilling
Clay continued as above B-8 11 |SPTI rorUay (10719/70)
aD L 7:52 Start Drilling ‘
- For Day (10/20/16)
236.5'-248.0' Clayey Gravel; blue green :
clay matrix supporting clasts of wacke and L
hert | q.
= B0 SO SPTE [ 808
50157 <
-
’_—.
?“B\E : B8-10 24 [spTi] [
s 27 3
3D i 10:17
B 10/20/1¢
FRANCISCAN COMPLEX  |[g.11 5l
BEDROCK 248'-BOH = 49 11:27-1:19 Switch
248.0"-BOH Sheared Shale with blocks of | * & ED 8 to HQ Core
Wacke and Sandstone; dark gray to black el i 1:_56
shale, weak, low hardness - HQ r 212
= RQD e —
252.2-252.5 Wacke 0 L 2.9
252.5'-254.5" Sheared Shale HQ 343
x b
[ RQD . -
254.7'-254.8' Wacke = 0 ¥ [
254.8'-255.1" Sheared Shale b/ |
-255.1'-255.3' Wacke - 4:35
255.3'-259.9' Sheared Shale with angular HQ — 512
clasts of wacke RQD il
% Q 83
& o
=z -
= [
259.9'-260.3' Wacke — 6:10 End Drilling '
260.3-264.1' Sheared Shale o __For Day (10/20/116)
f | 8:07 Start Drilling
RQD §-§ | For Day (10/21/186) ‘
28 0 L
a2 i
=z L
3t - 10/21/14
264.1'-265.0' Sandstone/Wacke o .
265.0'-270.2' Sheared Shale - 935
;él HQ — 10:02
z RQD L
¥ 8 B}/ '
- Sheet 8 of 9
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Project _ MILLENNIUM / E5343A Date _ 10/21/16-10/22/16 Bgring _ CSA/SD-3

2alZE|EE|_Slzals
Geotechnical Description E'3 I HIPHE = g 2 Remarks
[V} 0O i‘ = 3 = =
HQ L 10/21/1¢
g RAD| |0 F
= 8 5.0° r_
270.2'-270.8' Sandstone and Wacke & L 412
Breccla with Shale matrix; hard, strong — HO L 11:38
270.8'-272.3' Sheared Shale ) =
272.3-272.4' Quartzite S RO s
272.4'-272.6' Sheared Shale * L.
272.6'-272.8" Wacke with interbedded - 12:38
sheared shale ) HQ — 12:50
272.8'-273.8" Sheared Shale % RQD =
273.8'-274.5' Sandstone and Wacke 1 35 51% iy
Breccia with Shale matrix; hard, strong, 2 na . 132
quartz veins throughout s ™
274.5'-278.8" Sheared Shale Py RQD -
.(Z: a] 507 |
& -
278.8'-279.0' Serpentlnite -
279.0'-283.7" Sheared Shale =
- 324
#A RaD|HQ| - [ 401
3% 0 I 420
HQ | 4:43
= RQD s [
283.7'-284.0" Quartzite with interbedded z 18 38
Shale hi [
284.0'-284.7" Sheared Shale = N
284.7'-285.8' Sandstone and Wacke - 6§14
Breccia with Shale matrix; hard, strong = HQ — 6:40
285.8'- 298.7' Sheared Shale c RQD B
=z 24 |-
v 0 50 |
‘ ﬁ P}R o —
E‘wax -
1 R | 6:24 End Drilling '
- For Day (10/21/16)
= HQ [ 8:30 Start Drilling ‘
= rRQD & | For Day (10/22/16)
= 0 [
= [
298.2'-298.7" Black of Wacke in half of the | 10/22/1¢
core =
Total Depth = 298.7" - 10:13
Boring reamed out to 6" @. 2.75" HQ — 10:40
Slope inclinometer casing installed to ;Cu RQD B
bottom of hole. Hole grouted with z 0 22 r . -
cement bentonite grout (941b cement 3  + 11213 End Drilling '
25Ib bentonite 35 gal water). Four S — (10/22/16)
vibrating wire piezomieters installed. r
One 1/2" filter tip standpipe installed. B
Five magnetic extensometers and one B
magnetic extensometer datum magnet —
( installed in boring :
- Sheet9 of 9
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