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To:  John Egan, PE, GE
Ron Hamburger, PE, SE
Phil Lovett
Kristin Gonsar
Kelly McCormick
Andrew Weichert

From: Debra Murphy, PE (CA 77748)
Nathaniel Wagner, PE (CA 88778), PhD

Date: October 13, 2021
Project Number: 19-009
Subject: 301 Mission Retrofit Monitoring Report 024: Results as of October 12, 2021

CONTEXT

This memorandum summarizes results from the monitoring plan implemented at the 301 Mission property.
Instrumentation to monitor the structure prior to, during and after the retrofit was installed in January 2021,
including piezometers and extensometers. Settlement markers installed in April 2009 and January 2017,
survey prisms mounted on the exterior of the structure in December 2016, and crack gauges installed in
April 2009 have also been monitored. This memorandum is for review only. It only contains ongoing
monitoring information. This memorandum does not contain recommendations based upon the ongoing
monitoring information.

PRESENTATION OF DATA
Figure 01 presents the instrument locations as referenced in later figures.

Figure 02 presents the historical settlement data interpreted from settlement markers installed on the B-1
Level of 301 Mission Tower. In addition, data from surveys performed during the retrofit are included. Figure
03A presents settlement data since the start of production pile installation (May 12, 2021; baseline readings
on May 10, 2021) through October 11, 2021. Figure 03B presents settlement data since January 11, 2021,
through October 11, 2021. Figure 04 presents current settlement contours (in inches) on October 11, 2021.

Figure 05 presents historical lateral roof deflections in the project north-south and project east-west
directions interpreted from survey prisms mounted on the exterior of the Tower, from INSAR data, and from
a planar fit of the settlement marker data. In addition, data from surveys performed during the retrofit are
included. Figure 06A presents lateral roof deflection data from a planar fit of the settlement marker data
and from survey prisms mounted on the exterior of the Tower since the start of production pile installation
(May 12, 2021; baseline readings on May 10 and 13, 2021, respectively) through October 11, 2021. Figure
06B presents lateral roof deflection data from a planar fit of the settlement marker data and from survey
prisms mounted on the exterior of the Tower since January 11, 2021, through October 11, 2021.

Figure 07 presents the historical groundwater elevation interpreted from piezometer readings at locations
near 301 Mission. In addition, data from piezometers installed to monitor groundwater elevation during the
retrofit are included. Figures 08 and 09 present groundwater elevation interpreted from piezometer readings
in the Marine/Colma Sand and the Old Bay Clay, respectively, for the time period prior to the start of
production pile installation (January 1, 2021) through October 12, 2021.

Figure 10 presents extensometer data from within the Tower basement since the start of production pile
installation (May 12, 2021) through October 12, 2021. Figure 11 presents extensometer data from Fremont
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Street since the start of production pile installation (May 12, 2021) through October 12, 2021. Figure 12
presents extensometer data from Mission Street since the start of production pile installation (May 12, 2021)
through October 12, 2021.

CLOSING

Please contact us if you have any comments or questions, or if you would like to discuss the results
presented in this memorandum.

FIGURES

Figure 01A — Instrument Location Map: Settlement Markers, Piezometers, Extensometers

Figure 01B — Tower Survey Prism Location Schematic

Figure 02 — Historical Settlement Marker Data

Figure 03A —Settlement Marker Data since 05/10/2021 through 10/11/2021

Figure 03B — Settlement Marker Data since 01/11/2021 through 10/11/2021

Figure 04 — Settlement Contours since 05/10/2021 through 10/11/2021

Figure 05 — Historical Lateral Roof Deflection Data

Figure 06A — Lateral Roof Deflection Data since 05/10/2021 through 10/11/2021

Figure 06B — Lateral Roof Deflection Data since 01/11/2021 through 10/11/2021

Figure 07 — Historical Groundwater Elevation Measurements at Locations Near 301 Mission

Figure 08A — Groundwater Elevation Measurements in Marine and Colma Sand since 01/01/2021
through 10/12/2021

Figure 08B — Groundwater Elevation Measurements in Marine and Colma Sand since 05/10/2021
through 010/12/2021

Figure 09A — Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through
10/12/2021

Figure 09B — Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through
10/12/2021

Figure 10A — Extensometer Data from within Tower Basement since 01/01/2021 through
10/12/2021

Figure 10B — Extensometer Data from within Tower Basement since 05/10/2021 through
10/12/2021

Figure 11A — Extensometer Data from Fremont Street since 01/01/2021 through 10/12/2021

Figure 11B — Extensometer Data from Fremont Street since 05/10/2021 through 10/12/2021

Figure 12A — Extensometer Data from Mission Street since 01/01/2021 through 10/12/2021

Figure 12B — Extensometer Data from Mission Street since 05/10/2021 through 10/12/2021

Page 2 of 2



ap.grf

nt_M

oring Reports\TowerSoilWater\00_Figures\Fig_024-01A_Instrume

nium Tower Retrofit\10_Construction\01_Monit:

\_Projects_2019\19-009.00_Millen

Documents\_P

Filepath: S:\SlateDrive -

=

© ®

1 50 |

1 K
[wrﬂlusrm -
BELOW 1 nn

S DERELE

[Settlement Marker]

Piezometer Arri__ L
Extensometer Arra

//1\» MONITORING PLAN - LEVEL B1
1 e—re

—

From 301 Mission Perimeter Pile Upgrade Bulletin 8 Set S 207 2021-06-15

Project No:19-009.00 | Date:

7/26/2021 Created By: NBW Checked By: DGM Figure No: 024-01A

SLATE

INSTRUMENT LOCATION MAP
SETTLEMENT MARKERS, PIEZOMETERS, EXTENSOMETERS

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Map.grf

B_Prism

) _Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-01

2019\19-009.00_Millennium Tower Retrofit\10_Construction\01

Filepath: S:\SlateDrive - Documents\_Projects,

NORTH SOUTH

WEST WEST
CORNER CORNER
TERNAL

W-M-01 W-M-02 W-M-03

@ - @ MECH

2
A4
o
NORTH FACE MISSION STREET
NORTH E-__03 4(2 PER LEVEL)
CORNER T W-_01 @N—_Dz NORTH@ E_03
EAST
W-40-01 W-40-02 W-40-03 CORNER
[E| EERIRETN) TR I " 40
MT-GPS-04
*
- G
= | 3
%‘ ‘“) ® MT-GPS 03 , MT-GPSE-U‘I 2 ® ‘m
£ | WEST FACE W-_02 i = EAST FACE
2
:
, MT-GPS-02
W-20-01 W-20-02 W-20-03
RiEEEIREaNE 7 snaaE: ; 20
W-__ 03 E-_ 01
W-14-01 W-14-02 W-14-03 Sl @ @ -
@ it @ *@ 14 CORNER  MILLENNIUM / SRUIHEACE SOUTH
13 Lt CS;I'SJER
3 ROOF PLAN OF SURVEY PRISM
W-5-01 ® ‘W-5-0@ W-E-O@ INTRUMENTATION NT%
W-2-01 W-2-02 W-2-03),
- - 2
2 WEST ELEVATION OF SURVEY PRISM
INSTRUMENTATION S

From 301 Mission Perimeter Pile Upgrade Bulletin 8 Set S 207 2021-06-15

Project No:19-009.00 | Date: 7/26/2021 Created By: NBW Checked By: DGM Figure No: 024-01B

TOWER SURVEY PRISM LOCATION SCHEMATIC

J L ‘ \ I E Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-02_SM_Data.grf

0 L) TTTrrTrrrrrrrrTrrrerrrrrrrrrrrrrrrrrrrrrrvrrrerrrrrrrirrrrevnearrrrrsrrrrrrvrvrrvrrrrrrrrrerrrrrrrevrerevrevremy
- ~ SM-17 ~ SM21 < SM25 ~ SM29 « SM33 - LE-04 = LE21 [———— "™ ———=| 4
- < SM-18 = SM-22 ~ SM-26 ~ SM-30 = SM-34 < LE-17 = LE-23 [ 'sfe o T | o
K -~ SM-19 + SM-23 = SM-27 = SM-31 = SM-87 LE-18 = LE-24 {2 v A J
Al + SM-20 -+ SM-24 = SM-28 - SM-32 - LE-01 LE-19 - Planar || g s " = | ||
HEH " SM-27
L o e 7 -
I (LE20 O i LE-26} i
B (<] EM-22 SMiﬁ * — ) i
S Let 37I snizae w152 feet
- 8 sw-18 0 Hie.o7 ,I -1
o~ ] MY a2l
8 I S X 1
©
— (=4
c i = i
= N
L S -
= 1
G.) =3 -
: T T AT
% 12 B I i Cantik+ared Mat 25 feet 1
%) L ® SM in it analysis G SA nat in 1t analysis -
® SM in iilt analysis * LE not in tilt analysis
16 | .
2021/05/12: Fremont St. 36" Casing Installation Start
(2021/06/22: Fremont St. 36" Casing Installation End ]
.2021/07/06: Mission St. 36" Casing Installation Start 4
2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
-2021/08/02: Mission St. 36" Casing Installation on Hold 1
20 | 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold i
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1/1/06 1/1/08 1/1/10 1/1/12 1/1/14 1/1/16 1/1/18 1/1/20 1/1/22 1/1/24 1/1/26 1/1/28 1/1/30 1/1/32

Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-02

HISTORICAL SETTLEMENT MARKER DATA

SLATE

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-03A_SM_Data_Diff.grf

Settlement Since 05/10/2021 (in)

0

2021/05/12

" 2021/08/22 4

152 feet

2021/05/12: Fremont S

T T T T T T T T T T T
t. 36" Casing Installation Start

2021/06/22: Fremont St. 36" Casing Installation End
2021/07/06: Mission St. 36" Casing Installation Start
2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
2021/08/02: Mission St. 36" Casing Installation on Hold

2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold

-~ SM-09
- SM-10
- SM-11
- SM-14
-~ SM-17
-~ SM-18
~ SM-19

Note: The red bilinear limiting line is intended to be for comparison with
post-construction observations. The rate of settlement observations since

- SM-20 - SM-27
- SM-21 - SM-28
- SM-22 - SM-29
- SM-23 - SM-30
- SM-24 - SM-31
- SM-25 - SM-32
-~ SM-26 - SM-33

SM-34
SM-87
LE-01
LE-04
LE-17
LE-18

——
——
——
——
——

LE-19
LE-21
LE-23
LE-24
Planar
Limit

the start of production pile installation (May 12) exceeds the post-
construction limiting rates. As a result, action is being taken to modify
the construction process to reduce the additional settlement through
completion of construction.

5 i w2 5.25n
) 25 feet
- I (:anmelmed Mat I : i
® SM in tilt analysis © SM nat in titt analysis
= ® SM in filt analysis % LE not in tilt analysis -1
6 = I T TR T W N T | I W T T W T | T W I T W B | [ T T I T B |
11121 1/1/23 1/1/25 1/1/27 1/1/29 1/1/31 1/1/33

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW

Checked By: DGM

Figure No: 024-03A

SLATE

SETTLEMENT MARKER DATA
SINCE 05/10/2021 THROUGH 10/11/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-03B_SM_Data_Diff.grf

Settlement Since 01/11/2021 (in)

0 ¢

0.2 | 2021/05/12: Fremont St. 36" Casing Installation Start

L 2021/06/22: Fremont St. 36" Casing Installation End
| 2021/07/06: Mission St. 36" Casing Installation Start

| 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start i
04 b 2021/08/02: Mission St. 36" Casing Installation on Hold i
L 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold i
0.6 'I 104 feet I .
: o W o . m i - SM-09 SM-24 - SM-34 :
N Sose ~ SM-10 SM-25 -~ SM-87 i
08} "LEAJ:'-W_*__W s - SM-11 SM-26 <@ LE-01 i
| = ~ SM-14 ~ SM-27 - LE-04 .
- u ~ SM-17 ~ SM-28 = LE-17 -
I ~ SM-18 - SM29 - LE-18 1
" I swue T is2ket | L gM19 + SM-30 e LE-19 7
B g - SM-20 SM-31 - LE-21 i
L - SM-21 SM-32 - LE-23 -
1.2 F - SM-22 SM-33 < Planar -
il i -~ SM-23 .
- | lEsomm SMI0 SMH e -
- e s ey FRreaeor TR S i -
14 bl ; : iy o © N N -
' I Cantildvered Mat | 25 feet .: o (=] S N
g T ST E g 5 EJ ]
L & SMin tit anatysis @ SM not in filt analysis ! - - - = -
| W SM in tilt analysis * LE mot in tilt analysis é g g g g g -
1 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IENI 1 1 1 1 1 NI 1 NI 1 1 N 1 1 IN 1 1 1 1 1 1 1
1/11/21 2/8/21 3/8/21 4/5/21 5/3/21 5/31/21 6/28/21 7/26/21 8/23/21 9/20/21 10/18/2

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW Checked By: DGM Figure No: 024-03B

SLATE

SETTLEMENT MARKER DATA
SINCE 01/11/2021 THROUGH 10/11/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




.grf

SM_Data_Diff_Contours.

Figures\Fig_024-04_

Monitoring Reports\TowerSoilWater\00

s_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01

Filepath: S:\SlateDrive - Documents\_Project

[ = i — LE-04 -
4 V= [ ,."I R e
*1 - ¢ o e e ol
™ - @ =
/SM-33 SM-34 f
."II . I| . I|I '}_.-";
.-"i !'I l|II b
]',a' -'I Illl Q.
/ : 11.30
[ SM-29 f ) /
f ° SM-30 SM-31 A 29 1.20
f [ ] 'I." ] ,=§M.32
| / 4 o e Bl T | 110
f f f - .
b2 / / 5 1.00
’ SM-27 / ! SM-28 o o
A . o %@ 'y / e 0.90
~ 2 ' S
F) & 0.80
S’ o | 'U
5_,'.?;22 / o Nl & 0.70
| SK1-23 / B S B
/@ | Ja D = -
LE-19 / SM-!M SM-25SM-26, §
° ¢ A E 0.50
-"II ,f'l. I."I (7]
/ SM-87 / ﬁa‘ ‘ 1 =
SM-18 sm-99 / SM-20 SM-2 i £
o |/ L = 2 e 3
4 | I, sy Ly i
Q ) g =
LEAS o4 / 7/
4
| SM-14
r "I!',.-'j
LE-37 |~ SM-9 ,r
3 E/j Ao “]'_'."_._"_"
SM-7 N /o o 1 SM3
™ . . ‘ |
Project No:19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-04

SLATE

SETTLEMENT CONTOURS
SINCE 05/10/2021 THROUGH 10/11/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-05_LatDef Data.grf

12

TrrrrrrrrrrrrrrrrrrrrrrrTorrrrrrrrrrrrrorrrrrrrryorororvrrorrrnanonoang I:I:I Trrryrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrorrrroronang
8 J
c [ P _
= 4 o i ]
= 'l g2 ]
[ ™ - - i
2 _ S S i
-a 0 LU L L L bbb bbb b bt bttt ettt ieill ﬂ 1 ” | O O O ]
o
n— TTrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrnrrrrvrrrrrrrrrrnrrrnrnrrrvnnyrrrrrrrrrrrrrrrrrrrrrrrryrrryrryrrvryyrrrsnreey
< - 4
g (O B o e e N e o o L B o B o L B B B B B L L o o B B A B e
zZ - -
° - — PrismE-W | 4
© K — Planar E-W
B 4T
© 5 — PlanarN-S | 4
L L . .
~ — Prism N-S
- R 4
o 8t -
© B J
Q
= = 4
8 R 4
s -12 | ]
& [ 2021/05/12: Fremont St. 36" Casing Installation Start ]
— | 2021/06/22: Fremont St. 36" Casing Installation End |
© 16 | 2021/07/06: Mission St. 36" Casing Installation Start i
% | 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start i
1 | 2021/08/02: Mission St. 36" Casing Installation on Hold i
| 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold i
20 F 4
_24 -I LU L L bbbttt bttt ettt IEITI Ll L L bbbt bttt et i ntenl I-

1/1/06

1/1/08

171110 1112 1114 1/1/16 1/1/18 1/1/20 1/1/22 1/1/24 1/1/26 1/1/28 1/1/30 1/1/32

Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM

Figure No: 024-05

HISTORICAL LATERAL ROOF DEFLECTION DATA

SLATE

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-06A_LatDef_Data_Diff.grf

Lateral Roof Deflection Since 05/10/2021 (in)

(East and North Positive [+])

6 HL ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) J L) ) ) ) ] ) ) ) ] ) L) J T ) ) ) T ) ) )

[ : 2021/05/12: Fremont St. 36" Casing Installation Start h

R N 2021/06/22: Fremont St. 36" Casing Installation End 4

5F § 2021/07/06: Mission St. 36" Casing Installation Start 5

N = 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start 7]

R ;g 2021/08/02: Mission St. 36" Casing Installation on Hold 4

4 ‘N 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold -

3E ]

o F .

1 [ .

o b R

1 F ]

2} -

S :

4 F — PrismE-W

[ — Planar EW ]

5 F — PlanarN-s ]

.- — PrismN-s ]

_6 [ ] E l ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
1/1/21 1/1/23 1/1/25 11/27 1/1/29 1/1/31 1/1/33

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW Checked By: DGM Figure No: 024-06A

SLATE

LATERAL ROOF DEFLECTION DATA
SINCE 05/10/2021 THROUGH 10/11/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-06B_LatDef_Data_Diff.grf

3""""""""'E"""E"E"'?"E"'"
— Prism E-W
— Planar E-W
— Planar N-S
— Prism N-S

2021/08/22

4 F 2021/05/12: Fremont St. 36" Casing Installation Start
| 2021/06/22: Fremont St. 36" Casing Installation End
L 2021/07/06: Mission St. 36" Casing Installation Start :
- 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
-5 [ 2021/08/02: Mission St. 36" Casing Installation on Hold
- 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold

Lateral Roof Deflection Since 01/11/2021 (in)
(East and North Positive [+])
[\

i N N © N

= - N o o
6 E g 5 2

X 3 5 3 ST

! S S S S
_7 A A A 1 A A 1 A A 1 A A 1 P A A 1 A A 1 ' A A 1 i A A H A A A 1 A A A
1/11/21 2/8/21 3/8/21 4/5/21 5/3/21 5/31/21 6/28/21 7/26/21 8/23/21 9/20/21 10/18/2

Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM | Figure No: 024-06B

LATERAL ROOF DEFLECTION DATA

L a T E SINCE 01/11/2021 THROUGH 10/11/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-07_GWT_Data.grf

Groundwater Depth (m, bgs)

O rrrrrrrrTrirriTrorroryrrryrorrrororyrororyrorrryryorirororroryrororrororrorororrrroryrororrorrrrururnnorruonuna 0
-2021/05/12: Fremont St. 36" Casing Installation Start E
1. 2021/06/22: Fremont St. 36" Casing Installation End 4
. 2021/07/06: Mission St. 36" Casing Installation Start J
| 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start |
2021/08/02: Mission St. 36" Casing Installation on Hold
72021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold 15
3t 0 o {1100
R ? g 3
5 °o {1 S5
[ o e 1 2
R o 0% o i )
2 @
[ : 1 1%
- @ O@o - '8
ol g 5
B é 4 =
6 1208
B s @
o
B Artificial Fill T
ificial Fi o ° . j
i Dune Sand ]
| — Sandy Bay Mud 1 25
- Upper Marine Sand o e E
- l— Lower Marine Sand 5 S 1
(=2 (=4 -
Colma Sand =i
- g g -
9 Old Bay Clay NN 430
| T N T TN N T TN T T N DN N N TN DN N T N N TN I N I T T N I TN N T I I N I O T I N I N T N N T N Y I T N N T T N T N I I A A I N )
1/1/06 1/1/08 1/1/10 1112 1114 1/1/16 1118 1/1/20 1/1/22
Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-07

SLATE

HISTORICAL GROUNDWATER ELEVATION MEASUREMENTS
AT LOCATIONS NEAR 301 MISSION

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-08A_GWT_Data_Sand.grf

O T T ) ) ) ) T T T T T

)
- 2021/05/12:
L 2021/06/22:
2021/07/06:

T ) ) ) ) ) ) )
Fremont St. 36" Casing Installation Start
Fremont St. 36" Casing Installation End

Mission St. 36" Casing Installation Start

w
T

»

Groundwater Depth (m, bgs)

2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
2021/08/02: Mission St. 36" Casing Installation on Hold
2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold T 5

1
-
o

(sBq ‘») yideq Je1eMpPUNOIS)

115

120

B - SB-1@85' -~ PB-1@85 - PB-2@ 85 1
- 425
B o~ Niol NN h
L = e o d 4
Ye] O~ ©:
- % e 8 8! L
I S5 NN & & 1
o 0.0 (=]
9 R N NN AN N J 30
1/1/21 411121 71121 10/1/21 11/22 4/1/22 7/1/22 10/1/22 1/1/23
Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-08A

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN MARINE AND COLMA SAND
SINCE 01/01/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-08B_GWT_Data_Sand.grf

Groundwater Depth (m, bgs)

1.5 prrerrrprrrerprerrer R MR e AT M Treree T T | RhAdasd naasa RRARAM MaARARY MAZALAY Maaanas L L L T  RbARA 1 5
[ (- SB 1 @ 85 e PB 1@85 -~ pB 2 @ 85' 2021/05/12: Fremont St 36" Casmg Installatlon Start b
- 2021/06/22: Fremont St 36" Casing Installation End E
3 2021{07/06: Mission St. 36" Casing Installation Start ]

2021{07/09: Fremont St. 24" Casing/Rock Socket Installation Start
2021/08/02: Mission St. 36" Casing Installation on Hold
2021108/22: Fremont St 24" Casing/Rock Socket Installation on Hold

1
o
(sBq ‘) ydeq Jeyempunols

[P )

6 : 38 e - e :E t’""o 000008085 e 44440 e T ‘-..“".”.“‘.V. .«7"-,. :“;h_ — —— _f 20
F T SRR
E— N N [{e] N oN _é
s o (<4 = N ]
[ 'O O ~ o0 ) ]
= S S S S 3
S 'S x I 13 ;
F R N & Q S 3
7_5:. P T | N | PN | | | N | | IH | PP | N | T TN | | N | | | N | PN | NP | | | £ 25
ATCLARVASIA YA \‘L'\ AT AR (AR AN AP AP AN AR A RS D ASPR AP AN DASIPR O \’L\ \fL \‘L'\ VAREA
6\\0 \'\’\ s \'?)'\ S AN \'L'\ \‘L% 19 1\»\'1, 1\»\9 \ij A \»\‘6 Dk \Q,Q 0© \»\'b \'LQ NS \»\‘b

Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-08B

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN MARINE AND COLMA SAND
SINCE 05/10/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-09A_GWT_Data_OBC.grf

Groundwater Depth (m, bgs)

0

w

(o]
T

®, \1 E

\ oo | !

A::'? [ s
LM“ ’

) ) ) ) ) ) ) ) )
2021/05/12: Fremont St. 36" Casing Installation Start E
2021/06/22: Fremont St. 36" Casing Installation End ]
2021/07/06: Mission St. 36" Casing Installation Start
2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
2021/08/02: Mission St. 36" Casing Installation on Hold
2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold 7 5

1
-
o

(sBq ‘») yideq Je1eMpPUNOIS)

115

120

- = SB-1@ 105 <« PB-1@105' - PB-2@ 105' .
- +~ SB-1@120' « PB-1@120' - PB-2@ 120’ 125
: & 88 g« SB-1 @ 135' PB-1 @ 135' PB-2 @ 135' :
i S 8isi 8 8 + SB-1@150' + PB-1@ 150' PB-2 @ 150' i
R gi §5§5 §5 § ~ SB-1@ 165 - PB-1@ 165' = PB-2@ 165' J
9 R N NN N N J 30
1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 711122 10/1/22 1/1/23
Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-09A

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY

SINCE 01/01/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-09B_GWT_Data_OBC.grf

1.5 prreerrrerrrr e e

2021/06/22

Groundwater Depth (m, bgs)
N
)

(sBbq ‘4) ydaq Jeyempunoln

--1 i, . -
F oo ° PSS SIS o : | :
: S TR Bt o { : 3
3 —= o A : x
o - = - 'Q " M i 1
F o--""-~--- o o, e g1 O~ N XS : ]
o ~ b 'K * A ‘“‘"0'“0"-\ oo ~e h
R TA g R A A () oxe fvo»—o*? -
] ra~al oy 0

A"I lm&,

E-2021/05/12; Fremont St. 36" Casing:Installation Stan\.&wqowem ere

F £021/06/22: Fremont St. 36" Casing; Installation: End*: - s 4AMA ¢ ]
6 E"2021/07/06: Mission St. 36" Casing;Installation;Start i ‘ H E 20

F 2021/07/09: Fremont St. 24" Casing/Rock Socké_;t Installation Start { : 3

[ 2021/08/02: Mission St. 36" Casing:Installation:on Hold = SB-1@ 105 < PB-1@ 105 < PB-2@ 105 3

02 : 24" ing/ - i 3

5 1/08/22: Fremont St. 24" Casing/Rock Sock?t Installation on Hold ~ SBA1@120 + PB-1 @120 « PB2@120'"

:-: : : SB-1 @ 135' PB-1 @ 135' PB-2 @ 135'4

F ! : : { + SB-1@ 150' + PB-1@ 150' PB-2 @ 150' 1
75 e [T Liveess Livien, Livien, H Livien, R T Liveees PP PO Livien, Lo SB1@ 165 o PB1@165 - PB-2@165 25

A 0\ A A A A A A
\\Q\’L \\1\1 b‘\’L \,b,\\’L \1\'2, b(\’L ’L\\Q' \,L%\’L \6\'7' \,\rL\’L \,\g\’L \‘LQ’\Q' \Q,\’L %\g\?« \»\6\7’ fb\’L \,50\? \6\7' \,\%\’L \,LQ\’L \fL b(\'L ,\\’L \,\%\'L

Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-09B

GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY
L a T E SINCE 05/10/2021 THROUGH 10/12/2021
J Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-10A_Ext_Data_Basement.grf

Settlement Relative to Anchor (in)

'0-05 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
0.00 + + + + .
- SB2@ 15' Mo ]
00 SB-2 @ 100’ \'\ ]
05 F SB-2 @ 120' \ ]
SB-2 @ 140" 1
0.10 F~ SB2@ 160 R
0.15 | N .
0.20 f \ .
025 | \ \ .
0.30 f .
2021/05/12: Fremont St. 36" Casing Installation Start |
0.35 |- 2021/06/22; Fremont St. 36" Casing Installation End ]
2021/07/06: Mission St. 36" Casing Installation Start ]
2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start ]
040 F 2021/08/02: Mission St. 36" Casing Installation on Hold -
~ Nigl oi 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold ]
5 55 B3 ]
0.45 = TiZi S 7

o [=H =] ol O
N NN N: N
0-50 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1/1/21 4/1/21 71121 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-10A

SLATE

EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
SINCE 01/01/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-10B_Ext_Data_Basement.grf

Settlement Relative to Anchor (in)

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

A A N
\’\Q\Q' \’\1 \rL \’Lb‘\rL \'b\\q’ \1\7’ \\b‘\q’ 'L'\\rL \"L%\Q"\ \6\73\ \'\7«\7' \'\g\rL \’L@\rLta,\(lf\rL %\g\l \\6\7’ \"L‘b\q’ \'3)0\?’ \6\1 \'\rb\rL ’LQ\rL \’I:l\(L Q\D‘\rL \\'\\(L '\‘b\‘l

o

N‘\M
- SB-2@ 15'
SB-2 @ 100'

-~ SB-2@ 120’
SB-2 @ 140'

~ SB-2 @ 160' ;
2021/05/12: Fremont St. 36" Casing Installatiofn Start

2021/06/22: Fremont St. 36" Casing Installation End
2021/07/06: Mission St. 36" Casing Installation Start

i 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start _

i 2021/08/02: Mission St. 36" Casing Installation on Hold | : R
2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold ]
~ ~ © o~ ~ ]
= N e o ]

T S ~ & = i
1 L i L 2 -
'S S S S 'S :

[=] [=] (=] (=] (=]

« « « N N

N PP [ [V [V [V [H [ Liveies [V [V [ FRVT PPV [V Lovess VR [V [V [V [V [V [ re T

Q

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW Checked By: DGM Figure No: 024-10B

J L A I E Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
SINCE 05/10/2021 THROUGH 10/12/2021

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-11A_Ext_Data_Fremont.grf

Settlement Relative to Anchor (in)

'0-50 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) :
-0.45 F — 3
-0.40 F 3
-0.35 F 3
-0.30 =~ EB-1@4.6' -
-~ EB-1@ 103.2 E
025 F EB-1 @ 123.2'
-0.20 F= EB-1@ 143.2 E
-0.15 b~ EB-1@ 164.7' 3
-0.10 F S Rl ¥ 'i
005 | -
0.00 s §
0.05 \ E
0.10 o 3
0.15 F — E
0.20 F 2021/05/12: Fremont St. 36" Casing Installation Start -
2021/06/22: Fremont St. 36" Casing Installation End b
025 p 2021/07/06: Mission St. 36" Casing Installation Start E
3 A 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start
0.30 Y 2021/08/02: Mission St. 36" Casing Installation on Hold ;
035 F o Nigh o o 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold 3
0.40 F g 85 &8 3
% &N &N ;
0.45 Q QK &’ E
0-50 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/11/22 10/1/22 1/1/23

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW Checked By: DGM Figure No: 024-11A

SLATE

EXTENSOMETER DATA FROM FREMONT STREET

SINCE 01/01/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-11B_Ext_Data_Fremont.grf

Settlement Relative to Anchor (in)

-0.50
-0.45
-0.40
-0.35
-0.30
-0.25
-0.20
-0.15
-0.10
-0.05
0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50

\»\o\'L \»\1\@ N \%«\7«'\\1\? N \rL»\\’L'\ %\7*1\6\1

2021/05/12

2021/05/12:
2021/06/22:
2021/07/06:
2021/07/09:
2021/08/02:
2021/08/22:

@ & o @

¢

EB-1 @ 4.6'

EB-1 @ 103.2'
EB-1 @ 123.2'
EB-1 @ 143.2'
EB-1 @ 164.7'

Fremont St. 36" Casnr
Fremont St. 36" Casir
Mission St. 36" Casir
Fremont St. 24" Casir

Fremont St. 24" Casing/Rock Socket Installation on Hold

....................... RBRARAd baasay
glnstallatlon Start

g Installation End

g Installatian Start

g/Rock Socket Installation Start
Mission St. 36" Casing Installation on Hold

000000000

;na PEEER TS

Shadanaad

sesee,,

B8 g u%&&& 3 3 333

2021/06/22

B;g
00609049000

A'AAA Q

2021/07/06

LSNPS B e

b-0-0 H
©P0066060000060000

2021/08/02

2021/08/22
1

A A A A
\'\’7«\7’ \»\q\f’* PN o %\q\@ \\6\‘7’ \ffo\? %0\7’%\6\7’ \\3\7« \r;p@\,g\’?« m\'?« »\\’L \@\’L

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW Checked By: DGM Figure No: 024-11B

SLATE

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data

EXTENSOMETER DATA FROM FREMONT STREET
SINCE 05/10/2021 THROUGH 10/12/2021

City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-12A_Ext_Data_Mission.grf

Settlement Relative to Anchor (in)

'0-05 N ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) i
0.00 f—+——+— .
L - EB2@4 4
[ - EB-2@ 100" ]
0.05 /., . ]
- - EB-2@ 120 4
- EB-2 @ 140' 4
0.10 F|= EB-2@ 160' .
0.15 F .
0.20 | .
0.25 | .
0.30 | .
C 2021/05/12: Fremont St. 36" Casing Installation Start N
0.35 | 2021/06/22: Fremont St. 36" Casing Installation End .
L 2021/07/06: Mission St. 36" Casing Installation Start .
C 2021/07/09: Fremont St. 24" Casing/Rock Socket Installation Start ]
0.40 F 2021/08/02: Mission St. 36" Casing Installation on Hold <
X ~ Nigh o o 2021/08/22: Fremont St. 24" Casing/Rock Socket Installation on Hold ]
: 2 25 B8 :
045 ¢ = Sz == .
- o [N~} QI O -
- N NN N N -
0-50 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1/1/21 4/1/21 7/11/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
Project No: 19-009.00 | Date: 10/13/2021 Created By: NBW Checked By: DGM Figure No: 024-12A

SLATE

EXTENSOMETER DATA FROM MISSION STREET
SINCE 01/01/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_024-12B_Ext_Data_Mission.grf

Settlement Relative to Anchor (in)

-0.05 prepreeee e T T T T T  BAARAM e T | RAAdAMI aasA T e T e T T T T e T
L 3 '/’:V:F}:_:_H{g\t:__l N 4
0.00 e 0 i
5 kWS ol g‘ .
RSN B = T T =
B 7 ol & q‘fsoo- N
M- N ‘“-eeo0oe
L RS - _F\ - "Al “0"]. -
- EB2@ 4' Y e i e s “Receeh
- , e | e, s Oeoﬂ-n".'.'. b
0.05 |1 = EB2@100 RGN lese8232333 .
: ~ EB-2@ 120' Ok YOURY ooy
EB-2 @ 140' [ treeb et n ity
- Y n - -
<+ EB-2 @ 160' % g Ao
R "ﬁvoo,q MW : J
|1 2021/05/12: Fremont St. 36" Casing Installation Start 1 B 4
i 2021/06/22: Fremont St. 36" Casing Installation End LhaY =
0.10 [ 2021/07/06: Mission St. 36" Casing Installation Start ™ T
- : 2021/07/09: Fremont St. 24" CasmglRock Socket Installation Start b -
2021/08/02: Mission St. 36" Casing Installation on Hold \\m |
B . " . - | -1
i 2021/08/22: Fremont St. 24 CasmiglRock Socket Installation on Hold e ; |
L ,1» 4
0.15 | J
B o © N N T
= o 4 = o
-0 © N~ [ == -1
2 = < 2 2
- P e P P -
N N N N N
[=] [=] o [=] o
=N N N o~N N -
0.20 Lbvsnbin | PR | | | | HA | PR | HA Leveass | | PPN P | Livass Levies Leveass | | | | | |

A A A A A A N
\,\g\’L \,\1\% A \%\\’L N\l \\u\'b \,L\\’L \1%\%1\6\11\@\% \,\g\l \1@\@ )\ \g\’L \\6\% \,Lq,\% ,bg\’bg\@\’b \\rb\’b \pbg%m\’b m\'?« »\\’L \\%\’L

Project No: 19-009.00 | Date: 10/13/2021

Created By: NBW

Checked By: DGM

SLATE

EXTENSOMETER DATA FROM MISSION STREET
SINCE 05/10/2021 THROUGH 10/12/2021

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data
City and County of San Francisco, California

Figure No: 024-12B




