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Tamar Baumer

Date: August 22, 2023
Project Number: 19-009
Subject: 301 Mission Retrofit Monitoring Report 119: Results as of August 21, 2023

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. Pile load cells were installed on the Mission Street piles in January
2023, and on the Fremont Street piles in June 2023. Survey points were established on the manhole covers
around the Tower and a baseline reading was performed on August 8, 2023. 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 August 21, 2023. Figure 03B presents settlement data since January 11, 2021,
through August 21, 2023. Figure 04 presents current settlement contours (in inches) on August 21, 2023.

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 August 21, 2023. 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 August 21, 2023.

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 August 21, 2023.
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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 August 21, 2023. Figure 11 presents extensometer data from Fremont
Street since the start of production pile installation (May 12, 2021) through May 16, 2023, and from the
restart after fixing the extensometer (May 30, 2023) through August 21, 2023. Figure 12 presents
extensometer data from Mission Street since the start of production pile installation (May 12, 2021) through
August 21, 2023.

Figure 13A presents pile load cell data since the start of the First Stage Load Transfer (January 23, 2023)
through August 21, 2023. Figure 13B presents the difference in average pile load cell data for each vault
compared to the other vaults (e.g., average of Mission Street vault LC-30, -31, -32, -33, -35, and -36
compared to average of Fremont Street North vault LC-16, -18, -20, -22, -23, -25, -26, and -27) since July
15, 2023, through August 21, 2023.

Figure 14 presents settlement data interpreted from survey points located on manholes around the Tower
since August 8, 2023, through August 21, 2023.

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 08/07/2023

Figure 03B — Settlement Marker Data since 01/11/2021 through 08/07/2023

Figure 04 — Settlement Contours since 05/10/2021 through 08/07/2023

Figure 05 — Historical Lateral Roof Deflection Data

Figure 06A — Lateral Roof Deflection Data since 05/10/2021 through 08/07/2023

Figure 06B — Lateral Roof Deflection Data since 01/11/2021 through 08/07/2023

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 08/21/2023

Figure 08B — Groundwater Elevation Measurements in Marine and Colma Sand since 05/10/2021
through 08/21/2023

Figure 09A — Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through
08/21/2023

Figure 09B — Groundwater Elevation Measurements in Old Bay Clay since 01/01/2021 through
08/21/2023

Figure 10A — Extensometer Data from within Tower Basement since 01/01/2021 through
08/21/2023

Figure 10B — Extensometer Data from within Tower Basement since 05/10/2021 through
08/21/2023

Figure 11A — Extensometer Data from Fremont Street since 01/01/2021 through 05/16/2023,
since 05/30/2023 through 07/21/2023

Figure 11B — Extensometer Data from Fremont Street since 05/10/2021 through 05/16/2023,
since 05/30/2023 through 07/21/2023

Figure 12A — Extensometer Data from Mission Street since 01/01/2021 through 07/21/2023

Figure 12B — Extensometer Data from Mission Street since 05/10/2021 through 07/21/2023

Figure 13A — Pile Load Cell Data since 01/23/2023 through 08/21/2023

Figure 13B — Average Pile Load Cell Data Comparison since 07/15/2023 through 08/21/2023

Figure 14 — Manhole Settlement Data since 08/08/2023 through 08/21/2023
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ATTACHMENTS

Attachment 01 — Crack Gauge Report since 01/06/2021 through 08/21/2023
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DATES

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

2021/10/12-13:

2021/10/28:

2021/11/15-19:
2021/12/01-05:
2021/12/13-17:

2022/01/10:
2022/02/23:
2022/03/12:

2022/04/26-28:

2022/05/03:
2022/05/26:
2022/06/13:
2022/08/05:
2022/09/08:
2022/10/05:
2022/10/08:
2022/10/17:
2022/11/12:
2022/11/16:
2022/12/07:

2023/01/23-27:

2023/02/03:
2023/03/30:
2023/05/12:
2023/06/10:
2023/06/14:
2023/06/15:
2023/06/19:

Fremont St. 36” Casing Installation Start
Fremont St. 36” Casing Installation End
Mission St. 36” Casing Installation Start
Fremont St. 24” Casing / Rock Socket Installation Start
Mission St. 36” Casing Installation on Hold
Fremont St. 24” Casing / Rock Socket Installation on Hold
36" Pile Installation / Vibration Test

Mission St. 36” Casing Installation Restart

24” Pile Installation / Vibration Test

24” Pile Installation

24” Pile Installation

24” Pile Installation Restart

24” Pile Installation Restart

24” Pile Installation Completion

Fremont St. Secant Pile Test Installation
Fremont St. Shoring Pile Installation Start
Fremont St. Shoring Pile Installation on Hold
Mission St. Shoring Pile Installation Start
Mission St. Shoring Pile Installation End
Mission St. Jet Grouting Start

Mission St. Jet Grouting End

Fremont St. Shoring Pile Installation Resumed
Mission St. Excavation Start

Fremont St. Shoring Pile Installation End
Mission St. Excavation to Mat Extension Depth
Fremont St. Jet Grouting Start

Mission St. First Stage Load Transfer
Fremont St. Excavation Start

Fremont St. Jet Grouting End

Fremont St. Excavation End

Second Stage Load Transfer Start

Second Stage Load Transfer End

Third Stage Load Transfer Start

Third Stage Load Transfer End

Page 4 of 4



nt_Map.grf

ring Reports\TowerSoilWater\00_Figures\Fig_119-01A_Instrumel

nnium Tower Retrofit\10_Construction\01_Monito

 Projects_2019\19-009.00_Mille

- Documents\_Pr

Filepath: S:\SlateDrive

B l !
‘* ‘ s ‘

[Settlement Marker,(not in tilt analy3|s)|

[Settlement Marker (in tilt

|Piezometer Array|

[Extensometer Arrayl

T
\}.‘ %

(Coaa ol

MONITORING PLAN - LEVEL B1

il

Manhole j==

From 301 Mission Perimeter Pile Upgrade Sheet S 207 2022-06-06

Project No:19-009.00 | Date:

8/22/2023 Created By: NBW

Checked By: DGM

Figure No: 119-01A

SLATE

INSTRUMENT LOCATION MAP
SETTLEMENT MARKERS, PIEZOMETERS, EXTENSOMETERS, LOAD CELLS

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




Monitoring Reports\TowerSoilWater\00_Figures\Fig_119-01B_Prism_Map.grf

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

Filepath: S:\SlateDrive - Documents\_Project:

NORTH
WEST
CORNER

{TERNAL
W-M-01

W-40-01

W-20-01

W-14-01

W-5-01

W-2-01

2

SOUTH

WEST
CORNER
W-M-02 W-M-03
— @ MECH
=~
A4
'
NORTH FAGE IMISSION STREET
NORTH E-__03 4\(2 PER LEVEL)
WEST - @
CORNER | W-_01 N-__02 NORTH E-_ 03
EAST
W-40-02 W-40-03 CORNER
EL N i 40
MT-GPS-04
8
/
A .
= 1 3 )
Q ‘ «Q MT-GPS-Dt; Q MT-GPS-01 @ )
5 ® 4 S i RS
5 | WEST FACE W-__02 = EAST FACE
g T
T}
&
P
b vT-GPS-02
W-20-02 W-20-03
T 20
W-__03 E o1
W-14-02 W-14-03 iﬁ’ég;' @ @
i 14 CORNER MILLENNIUM/ BEBA e SOUTH
TOWER EAST
13 CORNER
3 ROOF PLAN OF SURVEY PRISM
W-5-02 W-5-03 INTRUMENTATION HIS
® @
W-2-02 W-2-03l

WEST ELEVATION OF SURVEY PRISM

INSTRUMENTATION

NTS

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: 119-01B

SLATE

TOWER SURVEY PRISM LOCATION SCHEMATIC

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_119-02_SM_Data.grf

0 rr~rrrrreeeTTTTTTTTTTTT T T T

~ SM-09 ~ SM-21 ~ SM-29 ~ LE-04 I il
I ~ SM-10 - SM-22 - SM-30 - LE-17 § ]
~ SM-11 =+ SM-23 - SM-31 - LE-18 &
~ SM-14 < SM-24 — SM-32 - LE-19 | G|
4t ~ SM-17 < SM-25 = SM-33 - LE-21 i -
~ SM-18 - SM-26 - SM-34 - LE-23
~ SM-19 < SM-27 - SM-87 - LE-24

SM-20 SM-28 LE-01

¢

Planar

023/01/23-27: First Stage Load Transfer=:

N
N
T

2023/06/10-19: Second/Third Stage Load Transfer’

Settlement (in)

16 |

20

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 1/1/34

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-02

HISTORICAL SETTLEMENT MARKER DATA

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_119-03A_SM_Data_Diff.grf

Settlement Since 05/10/2021 (in)

0

— T T —T — —Tr—r—r—T | I
R N - SM-09 - SM-20 - SM-27 - SM-34 —— LE-21
- SM-10 - SM-21 - SM-28 - SM-87 —— LE-23
- SM-11 - SM-22 - SM-29 - LE-01 —— LE-24
: - SM-14 - SM-23 - SM-30 -~ LE-04 -e- Planar
1 <~ SM-17 = SM-24 - SM-31 - LE-177 — Limit i
P -~ SM-18 =+ SM-25 ~ SM-32 ~« LE-18 — Trend
P ~ SM-19 + SM-26 - SM-33 - LE-19
2 i |
3 ]
4t :
ST 525in |
i
o
=
g
Q :
6':0": HEEPRF R | A — . P S PP B DU R RPN P
1/1/21 1/1/23 1/1/25 11127 1/1/29 1/1/31 1/1/33

Project No:19-009.00 | Date: 8/22/2023

Created By: NBW

Checked By: DGM

Figure No: 119-03A

SLATE

SETTLEMENT MARKER DATA
SINCE 05/10/2021 THROUGH 08/21/2023

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_119-03B_SM_Data_Diff.grf

0 essss

04 r

o
oo
T

N
N
T

SM-09-
SM-10-
SM-11-
SM-14-~
SM-17-
SM-18-~
SM-19-
SM-20--
SM-21-
SM-22--
SM-23

RN
(@)
T

Settlement Since 01/11/2021 (in)

LB B R A

,\'\\7«'\ %\%\7:\

A\ %)

WA
(L

SM-24---

SM-25-~
SM-26-e
SM-27-+
SM-28-
SM-29--
SM-30-
SM-31-+
SM-32-
SM-33-e

'2021705/12°

'2021/06/22
2021/07/06
'2021/08/02

Planar

2021710128 T
20214415
202442104 T

2021/12/113
2022/01/10

2021j08/22 T e
202174012

2022/02/23 g8

2022/03/12°

% 72022/08/051

S 2022110/057
r

T 3022/42i07-

2023/01/23-27: First 1

2023/02/037

2022/10/17 ]
0321112
Sta
) gg{jzzozslomoﬁ
: B 7 S S S ST VL VT VI D
2023/06/10-19: Second/Third Stage Load Transfer?

""2'6'22]6@)’/’01’3'.3
e Load Transfe

2022/05/03 & |
2022/0526 £ F- %
2022/06/13

> 6\16\1%%0,'\\%%

LI NN LGS S v
1\7’6\ g\'\g\ '\\\»\Dc\ ,\\0.)\ %\6\ \

Project No: 19-009.00

Date: 8/22/2023

Created By: NBW

Checked By: DGM

Figure No: 119-03B

SLATE

SETTLEMENT MARKER DATA
SINCE 01/11/2021 THROUGH 08/21/2023

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




Data_Diff_Contours.grf

Monitoring Reports\TowerSoilWater\00_Figures\Fig_119-04_SM

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

Filepath: S:\SlateDrive - Documents\_Project:

2.40

2.00

1.60

1.20

0.80

0.40

Differential Settlement Since 05/10/2021 (in)

0.00

Project No: 19-009.00

Date:

8/22/2023 Created By: NBW

Checked By: DGM

Figure No: 119-04

SLATE

SETTLEMENT CONTOURS

SINCE 05/10/2021 THROUGH 08/21/2023

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_119-05_LatDef Data.grf

LA LA A JNL AN B N BN AN A A LN AN N NN N A BN AL A B B AN B BN N A B AN B BN NN LN AN B B AN N A B A BN BN AN BELML AWM B M 44 B4 JNLEN BN NN AN B N AN N A BN NN A B BN AN BN BN NN AN BN AN BN NN B NN AN B BN AN BN BN AN AN AN BN AN AN

o

s | ]
c | ]
= 4T ]
() = -
= . .
_g 0 [ [ [ [ [ [ [ [ ol [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
D_ 2 ) ) ) ) ML B ) ) ) ) ) ) ) ) ) 'I'E'E ) ':E M I ) L) ) ) v L) ) L) L) L)
c L i
s .t SR £ -
z 27 gl g ]
L = il © ; 1
< 6 F SRR -1 B — Planar E-W | ]
<2 N -1 5 K]
5 SRR | i — Planar N-S | 7
~ B I B . I
s I o > — Prism N-S 1
S -10 L o|io )
g BT ]
G— S -l B - E
S-14 | g5 ;
s I  qlils i
°) I 1 H F .
=18 =ik -
© [ L alie )
2 ] L alils ]
« 22 F HEH B B -
! 8 ]
L S 1
[ HS ]
26 F N -
-30 P T T TP TR T TR TP TR T TR TP TR T TP TR R T IR i AP PN TR TP T TN TP TR T TP T
1/1/0 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 1/1/34
Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-05

HISTORICAL LATERAL ROOF DEFLECTION DATA

-) 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_119-06A_LatDef_Data_Diff.grf

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

4F o ]
3 sk ]
2 F i :
1F il :
= A~ F i ]
+ 0 ::::3
| o I Sare o ]
o & 915 y
= 1 [ ! I8 X b
= -1 Fe cilm N
K7 [ = FO h
o I - ilg .
O 2 & T i .
o F ® Lo -
= - -0 -
- o
S 3| i 0[S ]
= = -
© o . F h
c - ﬁ::g )
© -4 e 5
% L 2l ]
© ! w e )
w -5 F S .
= [ N ilg J
L ™ | p
A E ‘N | D .
61 = [© ]
- 3 S ]
-1 F S ife ]
[ NN N S — PrismE-W 1
i eV I =) A
8T NS — Planar E-W 1
L R ”\w ‘N
9l Maw | S — Planar N-S
A R HH: l"'\F{ — Prism N-S
-10 [ [ ' 1 ' 1 1 P T 1 P i

1/1/21

1/1/23

1/1/25

11127

1/1/29 1/1/31

1/1/33

Project No: 19-009.00

Date: 8/22/2023

Created By: NBW Checked By: DGM

Figure No: 119-06A

SLATE

LATERAL ROOF DEFLECTION DATA
SINCE 05/10/2021 THROUGH 08/21/2023

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_119-06B_LatDef_Data_Diff.grf

Lateral Roof Deflection Since 01/11/2021 (in)

(o]

N BN O oA N W A O,

1
N

(East and North Positive [+])
& w

1
(o))

-10
-11
-12

A\

|
)
>

2021/05/12

2021/06/22

2021/07/06
{.

021/08/02
20210822 Y ¢
20214012t Lh 3
.2021/10/28 NN
2021m4s oy
2021/12/13
T2022j0440 Y YU
0 2022/02/23 3 TN\
2022/03/12
U2022j05/03 Y
2022f05;26 Y Rl S
2022/06/13 1
~2022/08/05 }
2022/09/08 } T
20221 Q5 I e e
2022/10/17
:::iﬁiﬁ:ﬁi:{flﬁi::::::::::::. S e TS s O :::::::.-
202212007 Y T
2023/02/03  F T
2023/03/30
772023/05/12  } T
023/06/10-19: Second/Third Stage Load Transfer

2023/01/23-27: First
Stage Load Transfer I

Prism E-W
Planar E-W
Planar N-S
Prism N-S

v e
o i ' ' ' i o ] i ' ' i ' ' ' oo I ' " ' '
| WY T P PTTE FETE TS P W T e e e e e | W PR WY YT W P P el T P P e e e W e e

,\'\\7«'\ ,5\%\7«’\ "o\'b\(L\ %\7«’\

SN LGNNI L g AP

VLR =R o VNV
27 N N 087 g TR 0 g O

ro\rL o\ 6\@

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-06B

LATERAL ROOF DEFLECTION DATA
L a T E SINCE 01/11/2021 THROUGH 08/21/2023
-) 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_119-07_GWT_Data.grf

Groundwater Depth (m, bgs)

1/1/06 1/1/08 1/1/10 1/1/12 1/1/14 1/1/16 1/1/18 1/1/20 1/1/2

1/1/24  1/1/26  1/1/28 1/1/30

0 Prerrrrr e — E—— — 0
§ 15
3T {100
! B 3

!‘- g
[
7 o
e s
| & o
4o [0)
o :EI.%H.E'O 115 =
Qi ® o
'm0 &
e - o
:'Eﬁw =
CERD =
e =
[ o LSEE P . =
6 Wi E 1208
H P I (2]
[ = 1 —
Artificial Fil e
Dune Sand il o
" — Sandy Bay Mud | HH AL 1
B Upper Marine Sand b N H 4 25
 — Lower Marine Sand oGl el ]
Colma Sand i g ii
Old Bay Clay ‘%i i ig }
L INH DN i
[=¥H PO
or N e 4 30
HAFHH A

1/1/32  1/1/34

Project No: 19-009.00

Date: 8/22/2023

Created By: NBW

Checked By: DGM

Figure No: 119-07

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_119-08A_GWT_Data_Sand.grf

Groundwater Depth (m, bgs)

0

w

(o))

9 F

...2021/0512 .

...2021/06/22 . dCTTUe

2027007106 e

...2021/08/02 .. ...

..2021/08/22

20200002 e
(..2021/11/15 . ]
[.2021/12/01. ...

[ 2021/42/43 -

r.2022/01/10 &

..2022/02/23

1..2022/03/12

...2022/05/03 ...

...2022/05/26
(.2022/06/13

.2022/08/05 %

..2022/09/08

e Load Transfer 4

J

2023/01/23-27: First Stage Load Transfer

_..2022/10/05

L22022/10/47- -

5023/02]03 -
2023/03/30 ol
2023/06/10-19: Second/Third Sta

.:::::2::022222/:1::1:4:1:%::::::::::::::: T daay
202212007 8
1..2023/05012

1
—
(@)

(sbq ‘u4) yidaq Jerempunols)

P R
N
o

1 30

11721 4/1/21

-~ SB-1@ 85'
-« PB-1@ 85'
- PB-2@ 85'

71/21  10/1/21  1/1/122  4/1/22

7M1/22  10/1/22 1/1/23  4/1/23  7/1/23 10/1/23  1/1/24

Project No: 19-009.00 | Date:

8/22/2023

Created By: NBW Checked By: DGM

Figure No: 119-08A

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN MARINE AND COLMA SAND

SINCE 01/01/2021 THROUGH 08/21/2023

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_119-08B_GWT_Data_Sand.grf

1.5 prerrr T T T T A T A T T T 5
i |~ SB-1@ 85'
i |+ PB-1@85'
. |~ PB-2@85'
4 e 1 '
3.. 4 10

Groundwater Depth (m, bgs)
N
. a1
Transfer

o
(sbq ‘i) yidaq Jeyempunols)

1 20

2022/10/17

IIIiOZQé?;".1:,'1:2?::::::::::::::: lII.'IIIIIIIIIII:IIIIIIIIIIIIZIIII
2023/06/10-19: Second/Third Stage Load Transfer

2021/12113
TP LI —
202202023 ¥

2022/03/12
©2022/05/03
- 303si05726
3022i06/43
- 03i08i05 Y
3023700108 g
2022/10/0577
p023i02i03
2023103130 T
2023005112 T

2021710128
20211115
-2021/12/01.

2021/06/22 € " f
2021/07/06 :

2024j08j02 g T
2024j08/22 T T T
202171012

' 2021/05M12

25

'LQ\'L'\ f\b(\rﬂ’ f\'\\rﬂ’ 6\6\%% %\'\\rﬂ' '7,6\7’ 'L'\\{iL '\\’\6@5 '\‘5\7:5 1 \%\r[b %'?«%\q:b

i \e)
o\ )\ N ol A o) %\ 1 \

A A

A A
NN
27 Oy

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-08B

GROUNDWATER ELEVATION MEASUREMENTS IN MARINE AND COLMA SAND
L a T E SINCE 05/10/2021 THROUGH 08/21/2023
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_119-09A_GWT_Data_OBC.grf

Groundwater Depth (m, bgs)

(o))

0 |~ SB-1@ 105'
+ SB-1@ 120"
SB-1@ 135'
[+~ SB-1@ 150'
|+~ SB-1@ 165

w
—

9 F

o PB1@105 < PB-2@ 105/
+ PB1@120' - PB-2@ 120’

+ PB-1@ 150' PB-2 @ 150'; |
+ PB-1@ 165 < PB2@ 165 |

[.2021/05/12 e

PB-1 @ 135' PB-2@ 135} |

S o

12000

[--2021/42/13
-...2022/01/1

(]
Y
i
INE=
—_——
O
Qg
=
(LYK
Sy
/S
Ly

..2021/08/22 .
C.2021M0M2

o
o
~
0
=4
~
=
N
I
N

..2022/05/03 .. ... T& %

2023/01/23-27: First Stage Load Transfer

...2022/05/26 . &

..2022/08/05

r.2022/09/08

'-:::2.0:2'.2..[:1.g.l.o:.S::::::::::::::::
—2022M10/17 -
:::2:9:2:2:!:1::1:4:':2::::::::::::::::

1119 023/02]03

2023/06/10-19: Second/Third Sta je Load f}ansf:,-

.2023/03/30
1..2023/05M12 A%

1
—
(@)

(sbq ‘u4) yidaq Jerempunols)

P R
N
o

1 30

117121 4/1/21

71/21  10/1/21  1/1/2 4/1/22

711/22  10/1/22 1/1/123  4/1/23

7/1/23  10/1/23  1/1/24

Project No: 19-009.00 | Date:

8/22/2023 Created By: NBW

Checked By: DGM

Figure No: 119-09A

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY

SINCE 01/01/2021 THROUGH 08/21/2023

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_119-09B_GWT_Data_OBC.grf

Groundwater Depth (m, bgs)

($)}

1.5

N
T
: 1O
| ©
|\
:\—
: N
| ©
i_N

.....2021/06/22

2021707106 4

N
(=]
~
100
=]
P~
-
N
o

5021708122 -

TTT2024/40/12

772021/10/28

TREGER
—-...2021712107

~2022/03/12

™
o
=~
]
=3
&

—2021/12/13 1
——2022/01/10 1

~72022105/03
~2022/05/26

12022/06/13

2022/08/05
5632/06108
5 099/10/05°
2022/10117 7
0217
4 2022742107
. &, 2023/01/23-27: First

3023162103
5023103130

©72023/05/12

Stage Load Transfer-
id/Third Stage Load Transfer

i)

Vg :
: || i = SB-1@ 105 © PB-1@105 < PB-2@ 105']
1 —— : g il i+ SB-1@120' = PB-1@ 120" = PB-2@ 120'
: E g . 3114 ;; SB-1 @ 135' PB-1 @ 135' PB-2 @ 135'
3 3 | H HI S ik "
: E g i iy i+~ SB-1@ 150' | '+ PB-1@ 150' PB-2 @ 150'
i P A I T P IR . i i~ SB1@165'| « PB-1@165' < PB-2@ 165'

N PN P BN Laaal .|:..l|.:.l‘.|..l|... R PR B PR PR B Y [P IR T TP PP B A T T T T

42023/06/101

9: Seco
-

TR >
: e it S SO AU I SN IS

(sbq ‘u4) yidaq Jerempunols)

R I T T 25

A

t\’\\q’{L 6\6\{2’(L %\'\\{L(L gfﬁ)\q"l

\ ,\'\\

’L'\\(ﬂ R R

,{5\'7:5 E)\Q,\'?:b

\ o)\

1 \?)\{?’{b %\(L%\'L(b

Project No:19-009.00 | Date: 8/22/2023

Created By: NBW

Checked By: DGM

Figure No: 119-09B

SLATE

GROUNDWATER ELEVATION MEASUREMENTS IN OLD BAY CLAY
SINCE 05/10/2021 THROUGH 08/21/2023

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_119-10A_Ext_Data_Basement.grf

) ) ) E ) ) M ) M LI HERE ) i Il M Y HEL Y Y )
0.00 = ; Lt L
e s L 5 H SR §
0.05 ' ‘;.\ L i i il : i ] A
- : A o : i : : : -
~ SB2@15' | N | | b 5 H SR
A & N : i ! el
010 = SB2@100° {i\ ¥ R Imn miaa (R SR i .
+~ SB-2@ 120" 1R iRk
015 F SB-2 @ 140" i il o Lt ain . Gle o o ot -
A =S it — ] E ©: = S
— -~ SB-2@ 160' : : glod=a Vo|ld & B ol
. K S i ix o Vlo o 9! :
c 020 F ' H SIS =~ IS = =i ol -
= : A NNN: N = o™ -1
o o o = Qe a0 =
— o o0 oo © =) o o =
o 025 F N NN NN F o] IS H > Il f I i
< U. R o i Fal
o o e B : : gl
c : %) -
<030 } ; Lol .
2 . Pl
o ; I =R
2035} ; o -
© 5 L 2|
@040 F : -] -
x©x - : P9l
Y ' C Rl
; 1T
o 045 F : ; < ; -
£ : :
2 5
= 0.50 | : .
O : I I W B i P : i i ] : :
w : o . g Eo : Pl il o ] i :
0.55 | ERIAN AR N ST Vg SN A RS 11 1 A (B B | .
: o R U Eo : | R il i : :
: o I I Wl 2P : | SRR il i : :
0.60 | T m HE i o] 7
" N NS e ol o evle oot P LT i S E -
0.65 T do oo ::Q:::§:2 2 iy s il i ! : :
! O 00 0O; S TNN v | N 10 15! 0! ; il i : :
(=4 o oo oo O oo [=H=H=-4 o! : H ] : :
0.70 F = T e Fecve N NS SRS S s R T o v 1 ey -
S oS S NN g gg g NN i o ARGt .
§ SENS SSRSSS OS% SRR J§ 07 [ T

0.75 : :

11721 411721 7/1/21  10/1/21  1/1/2 4/1/22 M/122  10/1/22  1/1/23  4/1/23  7/1/23 10/1/23  1/1/24

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-10A

EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
L a T E SINCE 01/01/2021 THROUGH 08/21/2023
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_119-10B_Ext_Data_Basement.grf

—~
[
e

Settlement Relative to Anchor

0.00 §

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75

[ 2021/05/12

SB-2 @ 15'

SB-2 @ 100"
SB-2 @ 120'
SB-2 @ 140'
SB-2 @ 160’

2021/06/22
2021/08/02

[2021/07/06

2021/08/22"

2024740M2
[ 2021/10/28 1

202144/45 T g g
202142000 T N
—2021/12/13

-2022/01/10

fR‘__ﬁIIIIIﬁfﬁfﬁfﬁfffﬁfﬁfﬁfﬁffﬁfﬁfﬁfﬁ
\

 2022/02/23
[2022/03/12

2022/05/26

:.-.2

-2022/05/0

I

[ 2022/08/0

'2022/06/1

Transfer

.2flo3/30 '

|

[£2023/06/10-19: Second/Third Stage Load Transfer

[2023/01/23-27: First Stage Load

£2023/02/03 T

£2022/09/08—

NN
Q9

NN
[ |

rL'\
O 1

rL'\
\6\ &

o

A

A A %L
o ot Nt
A & '\’L\q’ 'L\'\

A

,\'\\7:2’ 6\6\@@

R

Vg Vg PP PP PP O
N o ,\,\\’L'\\ R G AR 0

Project No: 19-009.00

Date: 8/22/2023

Checked By: DGM Figure No: 119-10B

Created By: NBW

SLATE

EXTENSOMETER DATA FROM WITHIN TOWER BASEMENT
SINCE 05/10/2021 THROUGH 08/21/2023

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_119-11A_Ext_Data_Fremont.grf

-1.80 ———1——

160 F o EB1@46 |
° EB-1@ 103.2';
140 F L EB1@1232]
420 b ® EB-T@1432;
o EB-1@164.7'|
-1.00 : :
=3
< 080 |-
-0.60
-0.40
-0.20

0.00

0.20 -
0.40

Settlement Relative to Ancho

0.60
0.80
1.00
1.20

2021/05/12
2021/06/22 e
- 2021/07/06 -+ ---eeoemeeemeommeeeseoee e PR oo

140 P’ [ .E " '

.2021/08/02 o ke
..2021/08/22 | et E

20ttt
..2021/10/28......................
2021415

.2022/02/23 0 | .
1.2022/03112 K F D 1
2022/05/03 ...
..2022/05/26 o
(.2022/06/13 ¥

==

r..2022/09/08 k.

— T T
: N i 7
! N
! ]
! =1 =
! . ®]
I ' F O
L ! P
ol i ol —
2 1 : :
 fii R R
cl: : - | 9 loam®
+ SE } ' w
Ll P : ' = :
ol ! : :
ol : Lol
ofi : : : N
- :'i 1 . -E H
ol ! Pl
ol i i : : _
t sl R~
- ?|i S
¥ . b ! ! =] .
Bl 2l ]
i " [T [ R —— | B
I I ~k i - -
SRR R
OB~ O N ™m|® ! : :
= a=) N|o 8! ﬁ: 2 :
—_— i ~I= -~ ~ =
OO TN - | N ™! 0 Ol
hathupaha =g < e 9 9l
NN NN L] Bt ™M ™ ol
QN O N I B [ N | 7
oo oo ole o o ol
NN NN N N N
g b b | ettt || 1) L

11721 411721 7/1/21

Note: EB-1 was repaired and reset on
2023/05/30

101721 1/1/22

411122  7/1/22

10/1/22  1/1/23

4/1/23  7/1/23  10/1/23  1/1/24

Project No: 19-009.00

Date: 8/22/2023

Created By: NBW

Checked By: DGM

Figure No: 119-11A

SLATE

EXTENSOMETER DATA FROM FREMONT STREET
SINCE 05/10/2021 THROUGH 05/16/2023
SINCE 05/30/2023 THROUGH 08/21/2023

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_119-11B_Ext_Data_Fremont.grf

-1.80 AR AR AS AAAS AR MMM AR AL AN AR S MMM MM RAAL MRS ANASE MM MAAS AL NAME & S AMH AL AAAL T T Ty
-1.605— B B . n I RS . -
-1.405— . il

c ]
'T:’ -0.80 -

0.60 F
0.40

-0.20 |

0.00

'
.......

0.20 Pioe
: EB-1 @ 4.6'

0.40 b EB-1@1032
- EB1@ 1232
0.60 F = EB-1 @ 143.2'
0.80 |~ EXl@lesr

Settlement Relative to Ancho

I T TR ey S

2021710728

1.00
1.20

£2023/06/10-19: Second/Third Stage Load Transfer

£2023/01/23-27: First Stage Load Transfer
202310542 R

:--2023/02/03--- IRl

|

?2‘62’2"7:{;17;‘:2?::::::::: el el
2023/03/30

F2022/10/117
> Fa0zzrzior T

F5022/0526 T
[2022/06/13 TN
[2022/08/05 "
12022/09/08 Y
F2022/10/05 77777

2022002123 T )
F5032/08103 T

T ATAET G —
r.2021/12/00
-2021/12/113
-2022/01/10 W T
2022/03/12

2021/05/M2
 2021/06/22
F 2021/07/06
 2021/08/02
[ 2021/08/22 "
202440112 T

1 ) 4 O PP PP
A A A

A A 12 12 12 2 go D D o o

Note: gog'gl&jggepa"ed and reseton | pyiect No:19-009.00 | Date: 8/22/2023 Created By: NBW | Checked By: DGM | Figure No: 119-11B

EXTENSOMETER DATA FROM FREMONT STREET

SINCE 05/10/2021 THROUGH 05/16/2023
J L A I E SINCE 05/30/2023 THROUGH 08/21/2023
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_119-12A_Ext_Data_Mission.grf

Settlement Relative to Anchor (in)

-0.05

0.00

0.05 f

0.10 F

0.15

0.20

0.25

0.30 |

035

0.40

0.45

0.50

0.55

0.60 |

0.65

- EB2@4'
- EB-2@ 100" |
- EB2@ 120"

- EB-2@ 160" |

EB-2 @ 140' |

S Rl e, e, ,,,,————_———

2021108102 e e S

2021108122
(2021710028, ... s ‘....,?'..ﬁ.IIIIIII ]
20211115, S
[ 202112007 T
(1 2024/42/4 3 T
- 2022/0110
2022/02/23
[.2022/03/12

2022/05/03

02022/05/26 R

2022/06/13

- 2021/10/12

. 2022/08/05 A

......2023/05/121 1

ge Load Transfer

z ::2023’027103 IIIIIIIH
.....2023/03/30

2023/06/10-19: Second/Third Sta

2023/01/23-27: First St:—ige Load Transfer
¢

- 2022/09/08
'-'g:o:g:g!:!:o:!:o::s:::::::: S i |
-2022/10/47-F"-
:2:92222:!:1::1:/:?121212 ceccjecccgEaccfccc
.2022/12/07 .

mi:mm———m

= = 0

1/1/21

4/1/21

~
~~
—
~
N
—

1011721 1/1/2 411122  7/1/22

10/1/22  1/1/23  4/1/23  7/1/23

10/1/23  1/1/24

Project No:19-009.00 | Date: 8/22/2023

Created By: NBW Checked By: DGM

Figure No: 119-12A

EXTENSOMETER DATA FROM MISSION STREET

SINCE 01/01/2021 THROUGH 08/21/2023

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_119-12B_Ext_Data_Mission.grf

-0.05 prrrrrrr T T T T T e T e e e e

0.00 f

0.05 |
0.10 |

0.15 §

0.20 |
b | o EB-2 @ 100

0.25 . . EB2@ 120
EB-2 @ 140’
030 [~ EB2@ 160’

Load Transfer
Il

0.35 |

0.40 }

Settlement Relative to Anchor (in)

0.45

T

0.50

0.55

/

-2023/01/23-27: First Stage Load Transfer 1
19: Second/Third Sta

2023/03/30

¥ and

0.60

£ 2021/05/12
2021006022
F 2021/07/06
 2021/08/02
2021108122
-2021/12/01 .
20211213,
1202200312
12022/05/26 g
F2022/06/13.

- 2022/09/08 .

-2022/10005 £
F2022/10M7, g
-29:2:?:/:’!:‘!:/21:2::: el il ~gufabal Sutael
2022/12/07

2023/02/03

[2023/05/12

I S S, S SR S 5 »
R L L AL L L LI e

A A A
6\'\3\7’ 1\‘3\7’ %\’bg\q’

0.65

E2
>

Q\'?f"\@'\ rL\’LQ\rL'\ rL\'\b‘\rﬂ
N A

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-12B

EXTENSOMETER DATA FROM MISSION STREET
L a T E SINCE 05/10/2021 THROUGH 08/21/2023
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_119-13A_PPU_Pile_Load.grf

Force in PPU Pile Load Cell (kip)

1400

i I8 ' | ig ' Ll E R ' ' i
ton i ) ‘B & fw )
1300 58 i3 = S 5| | 8 ]
%2 N i ‘o - i'® ]
1200 (58 N ‘N S c '8 h
A=l : : = = 1
o3 o 3 ]
1100 {95 1 3 'S 1
nry ENRE :
1000 f£i5 | S e 1
5 8 | o | E" ]
900 pr & S T
58 8 ]
800 = ig & .
QIS | S i
L S N
700 5K o h
G : 0 !
S : -
600 | P ]
500 ' ié&.&__’j’:movoﬁf«yoro@:::.:gwwroww,wqﬁ S g0 3%\9@?3@3@%9:&9%?;' ‘
L i ad ‘ )
400 | & | 1
[\ ~e- Pile 07— Pile 20-+- Pile 30 ]
300 [ ]
:fi : ~o- Pile 08 Pile 22 -¢- Pile 31 )
200 [« ~a- Pile 09— Pile 23-+- Pile 32 ]
. | s Pile11— Pile25  Pile 33 ]
100 F —— Pile 16 Pile 26 Pile 35 1
? —— Pile 18— Pile 27-+- Pile 36 I
0 1 1 I " 1 [ s s 1 1 1 s s s 1
Ok k) 2> 2> 2P k) Pk
rL\,\fz,\ (b\,\fg,\ b(\,\(3\ 6\Q,\ 6\6\ ,‘\q,\ 1\,5'\\ %\fﬁ,\
Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM Figure No: 119-13A

SLATE

PILE LOAD CELL DATA
SINCE 01/23/2023 THROUGH 08/21/2023

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_119-13B_Average_PPU_Pile_Load_Comparison.grf

120 T Y ! I f

+ -+~ |Mission - Fremont North|

L —— |Mission - Fremont South|
= | e~ |Fremont North - Fremont South|
g
5 100 ]
=
©
>
C
(]
(0]
2 80} ]
(0]
m
©
4]
(@]
=
L)
T 60| ]
D
o
o
(0]
(@)]
o
o 40 F ]
>
<
£
(O]
(&)
c EE R ER R R
S 20| el L e O DO i
?QE) 5 - e N
Q

UL Celan | ' [ S o o -1y @@ I
™ k) 2> 2P k) Pk 2D
o Wit s NE ! g o7

Project No:19-009.00 | Date: 8/22/2023

Created By: NBW

Checked By: DGM Figure No: 119-13B

AVERAGE PILE LOAD CELL DATA COMPARISON
SINCE 07/15/2023 THROUGH 08/21/2023

SLATE

City and County of San Francisco, California

Millennium Tower Perimeter Pile Upgrade: Instrumentation Monitoring Data




Filepath: S:\SlateDrive - Documents\_Projects_2019\19-009.00_Millennium Tower Retrofit\10_Construction\01_Monitoring Reports\TowerSoilWater\00_Figures\Fig_119-14_Manhole_Data_Diff.grf

0

0.05

(in)

©
—_—

o
RN
(@)]

Settlement Since 08/08/2023

0.2}

<a>\’\b‘\rib

<a>\’L"\rL{b

%\1%\@'5

Project No:19-009.00 | Date: 8/22/2023 Created By: NBW Checked By: DGM

Figure No: 119-14

SLATE

MANHOLE SETTLEMENT DATA
SINCE 08/08/2023 THROUGH 08/21/2023

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




	20230822 Monitoring Report 119_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
	Fig_13A_PPU_Pile_Load
	Fig_13B_Average_PPU_Pile_Load_Comparison
	Fig_14_Manhole_Data_Diff

