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Figure 10 presents extensometer data from within the Tower basement since the start of production pile 
installation (May 12, 2021) through July 8, 2022. Figure 11 presents extensometer data from Fremont Street 
since the start of production pile installation (May 12, 2021) through July 5, 2022. Figure 12 presents 
extensometer data from Mission Street since the start of production pile installation (May 12, 2021) through 
July 5, 2022. Note that the Tower basement instruments have been offline since July 9, 2022; work to 
correct this is ongoing.

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 07/11/2022
Figure 03B – Settlement Marker Data since 01/11/2021 through 07/11/2022
Figure 04 – Settlement Contours since 05/10/2021 through 07/11/2022
Figure 05 – Historical Lateral Roof Deflection Data
Figure 06A – Lateral Roof Deflection Data since 05/10/2021 through 07/11/2022
Figure 06B – Lateral Roof Deflection Data since 01/11/2021 through 07/11/2022
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 07/12/2022
Figure 08B – Groundwater Elevation Measurements in Marine and Colma Sand since 05/10/2021 

through 07/12/2022
Figure 09A – Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through 

07/12/2022
Figure 09B – Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through 

07/12/2022
Figure 10A – Extensometer Data from within Tower Basement since 01/01/2021 through 

07/08/2022
Figure 10B – Extensometer Data from within Tower Basement since 05/10/2021 through 

07/08/2022
Figure 11A – Extensometer Data from Fremont Street since 01/01/2021 through 07/12/2022
Figure 11B – Extensometer Data from Fremont Street since 05/10/2021 through 07/12/2022
Figure 12A – Extensometer Data from Mission Street since 01/01/2021 through 07/12/2022
Figure 12B – Extensometer Data from Mission Street since 05/10/2021 through 07/12/2022

ATTACHMENTS

Attachment 01 – Crack Gauge Report since 01/06/2021 through 07/11/2022
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INSTRUMENT LOCATION MAP
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From 301 Mission Perimeter Pile Upgrade Bulletin 8 Set S 207 2021-06-15
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TOWER SURVEY PRISM LOCATION SCHEMATIC
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From 301 Mission Perimeter Pile Upgrade Bulletin 8 Set S 207 2021-06-15
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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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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2021/06/22: Fremont St. 36" Casing Installation End
2021/07/06: Mission St.  36" Casing Installation Start
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2021/08/02: Mission St.  36" Casing Installation on Hold
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2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
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2022/05/26: Fremont St. Shoring Pile Installation on Hold
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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
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
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2021/10/28: Mission St.  36" Casing Installation Restart
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2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
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2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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GROUNDWATER ELEVATION MEASUREMENTS IN MARINE AND COLMA SAND
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY
SINCE 01/01/2021 THROUGH 07/12/2022
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03 Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY
SINCE 05/10/2021 THROUGH 07/12/2022
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03 Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
SINCE 01/01/2021 THROUGH 07/08/2022
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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EXTENSOMETER DATA FROM FREMONT STREET
SINCE 01/01/2021 THROUGH 07/12/2022
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start

20
21

/0
5/

12

20
21

/0
6/

22
20

21
/0

7/
06

20
21

/0
8/

02

20
21

/0
8/

22

20
21

/1
0/

12
20

21
/1

0/
28

20
21

/1
1/

15
20

21
/1

2/
01

20
21

/1
2/

13

20
22

/0
2/

23
20

22
/0

3/
12

20
22

/0
5/

03

20
22

/0
5/

26
20

22
/0

6/
13



Project No: Date: Created By: Checked By: Figure No:

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

19-009.00

Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_062-11B_Ext_Data_Fremont.grf

DGM7/13/2022 NBW

EXTENSOMETER DATA FROM FREMONT STREET
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EB-1 @ 4.6'
EB-1 @ 103.2'
EB-1 @ 123.2'
EB-1 @ 143.2'
EB-1 @ 164.7'

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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start
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EXTENSOMETER DATA FROM MISSION STREET
SINCE 05/10/2021 THROUGH 07/12/2022

062-12B
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EB-2 @ 4'
EB-2 @ 100'
EB-2 @ 120'
EB-2 @ 140'
EB-2 @ 160'

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
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
2021/10/12-13: 36" Pile Installation / Vibration Test
2021/10/28: Mission St.  36" Casing Installation Restart
2021/11/15-19: 24" Pile Installation / Vibration Test
2021/12/01-05: 24" Pile Installation
2021/12/13-17: 24" Pile Installation
2022/01/10: 24" Pile Installation Restart
2022/02/23: 24" Pile Installation Restart
2022/03/12: 24" Pile Installation Completion
2022/04/26-28: Fremont St. Secant Pile Test Installation
2022/05/03: Fremont St. Shoring Pile Installation Start
2022/05/26: Fremont St. Shoring Pile Installation on Hold
2022/06/13: Mission St. Shoring Pile Installation Start

20
21

/0
5/

12

20
21

/0
6/

22

20
21

/0
7/

06

20
21

/0
8/

02

20
21

/0
8/

22

20
21

/1
0/

12

20
21

/1
0/

28

20
21

/1
1/

15

20
21

/1
2/

01

20
21

/1
2/

13

20
22

/0
1/

10

20
22

/0
2/

23

20
22

/0
3/

12

20
22

/0
5/

03

20
22

/0
5/

26

20
22

/0
6/

13


	20220713 Monitoring Report 062_text
	CONTEXT
	Presentation of Data
	CLOSING

	Fig_01A_Instrument_Map
	Fig_01B_Prism_Map
	Fig_02_SM_Data
	Fig_03A_SM_Data_Diff
	Fig_03B_SM_Data_Diff
	Fig_04_SM_Data_Diff_Contours
	Fig_05_LatDef_Data
	Fig_06A_LatDef_Data_Diff
	Fig_06B_LatDef_Data_Diff
	Fig_07_GWT_Data
	Fig_08A_GWT_Data_Sand
	Fig_08B_GWT_Data_Sand
	Fig_09A_GWT_Data_OBC
	Fig_09B_GWT_Data_OBC
	Fig_10A_Ext_Data_Basement
	Fig_10B_Ext_Data_Basement
	Fig_11A_Ext_Data_Fremont
	Fig_11B_Ext_Data_Fremont
	Fig_12A_Ext_Data_Mission
	Fig_12B_Ext_Data_Mission

