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" Fun Faet:.

* Austral winteris Mar to Oct. 24 houré
of darkness. Aurora _a_ustr_a,ljrs‘i%s visibl

+  Austral summer is Octto Mar. 24
haurs of sunlight.

Planning at the edge of the world

Young, 2021
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LOGISTICS &
TRANSPORTATION

New Zealand Standard Time
18 hours ahead of MST
4 am tomorrow

" Welcome to the South Pole

M. Lucibella, 2019
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1 Pole Station - History

1912: Amundsen and Scott expedition. First structure at the:South Pelesssss

1957: U.S. Navy builds Amundsen-Scott SoutH Station, now known as “0lc
Pole”

A e

i

——e= . Amundsen and Scottexpedition,19124

1959: The Antarctic Treaty reserves AntarclicaiorfpeaCers SCIENCEN M ZASIANELONY)
1975: U.S. Navy builds the.SPS Geodesic Dome to replace the “Old Pole”

1982: Presidential Memo 6646 appoints the National Science Foundation (NSF)
as steward of U.S. Antarctic Program (USAP)

1991: ASMA No. 5: South Pole establishes zones & “sectors”

(Antarctic Specially Managed Area)
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uture

The Antarctic Support Contract (ASC) supports =

2008: Construction of the Amundsen-Scott South Pol
(“Elevated Station”) completed

2008+: Freestanding, external structures and adhocistorage
spaces were created as needeo

2023; Stanley, Consultantsiwas contracted by ASCHOEVEIDH —
a3 L1 [ o C, o, o Pt
| 2 or 9, WOIKING CloSely Wi e

o

revermaster plan o

NSF and ASC.

» The Master Plan provides a vision for the next 30 to 50 years to
modernize Infrastructure and operations to continue scientific
support. The master plan proposes specific projects and studies

to improve efficiencies and replace life support facilities.

Elevated Station (65K SF)

S
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Master Planning Process

NSF, 2016

S

Stanley C0n5u|tan'|:S © Stanley Consultants, Inc. Not for further distribution, display, or reproduction



Science Research

 Atmospheric Sciences
Astrophysics and Cosmology Sciences
Geospace Science
Glaciology
Seismology
Medical Research

lce Cube AO

S
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Challenges

Arctic Conditions

Current Building Challenges

Seasonal Limitations

Travel Logistics

Structures
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Existing Conditions

 Blue Buildings
 Elevated Station
e Arches

* Retrograde
 Logistics
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Clean Air,

Clean Air
Sector 1,20 110 se
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£ 46
61
21
Dark Sector
Dark Sector
Operations | (AL NN N
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i * 116
e | Quiet Sector | a
Sector s ;/,
\ - S ’ 3 <) 76
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* 650,000 gal of water per
year.

* Rodwell is 500’ deep.

» Wastewater capacity is 2.8
million gallon.

y OPERATIONS

© Stanley Consultants, Inc. Not for further distribution, display, or reproduction

Operations
Zone

N

12))




LZL@ e

7N

18

xm
oz

v

&

X , ‘06, G—1LLL
////<\ 2;/037706, Z6 0/ :
6. 77 75 5 ] 8L
\\\\\ 6\\/ \& =
N YA 4 BR— i Ti= 3
i 4S8 e 7 i E
UM < R N - e
% 00€ _. ’q == A=t ' :
Loy ; :'/_\\‘ /”(/_';::v\ 8 \ 'J»‘z" = i e
R S R N N Q/?O\« (Y - R f. S o
\ Ty ﬁ Fd
. T o g = =
“ o S / X : }ﬁ

90000,
S5
L

5
KL
LKL

%

%
%

%

X
1%
220!

%
<>

5

5

&

<o

"'
255
botele

%
3
X

A
S,

00.0:¢ SN
SIRIKKE” S
KX XXLXRINZRLIN
KRR

2 2 25 2 <

-

<\

/////////,,\,,./

® . y ) ) 7 V i
Stanley C0n5u|tan'|:5 © Stanley Consultants, Inc. Not for further distribution, display, or reproduction 13 ))



Scientific Community Involvement (22)

» University of Chicago

* University of Wisconsin

o MIT

* Argonne National Laboratory
* NJ Institute of Technology

ent (Virtual)

o Scientific Community Involvement AT Y - NOAA
. -+ National Science Foundation
o Concerns and Recommendations - CRREL

*  University of Minnesota
- Department of Interior
. USAP
- - South Dakota State University
) * Harvard University
Incorporated Research Institution for Seismology
University of Washington
niversi ka

o MIRO

et
———ry

S
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. Masta Pl Yision, Mission, Gosls, & Objscives

Greater 5P Arma

Pr—
2 it 1o
Day One Day Two Day Three Day Four
[TimE (mT)| Overview Science Science Master Planning
Intro, Purpose, Intro, Objectives for the Intro, Objectives for the Intro, Objectives
1000 Objectives, MIRG day day
1030 Mission / Vision Astrophysics Seismology NSF
1100 SPS Overview Dark Sector . Sectors
1130 Opp/Constraints MAPQ, DSL, ICL S Overlays
1200 SEITES Geospace Glaciology .Easemen.ts
1230, Dark Sector South Pole Station Site Planning
1300 Break Break Break Break
1330 Operations Atmospheric Medical Research Site Planning
1400 Infrastructure Clean Air Sector Field Science
1430 Utilities ARO Projects
1500 Priorities
Airfield Science Vision Science Vision -
1530 Closing comments
1600 Summary / Homework Summary / Homework Summary / Homework Next Steps

MIRO

—

Stanley Consultants

© Stanley Consultants, Inc. Not for further distribution, display, or reproduction

Structures & Facilities ))

+ Vihat ore the challenges (i, climote relsted. oparstional, maintanance, day-towdsy
Poi project;

chalienges?

DISCUSSION QUESTIONS:

© Wihat s werking well ot Ehe Pole raizied to your projectis)?

- Arw thars operational things that could be mproved, changed, siminsted, or added
15 make the work more sffcient?

Operational Structures

Day 1: Overview

.ﬁ. * leidos
Science Facilities ))

- Wihstara the chllenges [snvironmental, aperational. maintenanca. dayeto-day ife]
challenges?

Stanley Consultants
BREAK
Operations, Infrastructure & Utilities

DISCUSSIGN GUESTIONS DISCUSSION QUESTIONS:

+ What are the challenges (environmental, operational, maintenance, day-1o-day e
vsncome the

ehaienges?

. Wihstia working wailat the Pale relsted 2 your projectis]? + Whatic working weil 3¢ the Pals related 1o your projestis)?

hanged, sliminsted, or s8ted 12 - Are thars oparatisnsl hings tat could be Improved, hang, slminated, or 338ad 15
make the work morw sficient?

ake the mark more eficient?

Utilities.

2y
W7 il

Science Faciilties

maf

-

‘Operations, Infrastructure & Utilities. ))

DISCUSSION QUESTIONS:

- Whtare the challenges fenvironmental. aperational maintenance. day-to-day ie] working at the Pole related 1o your
project(s]? Wit is nesded t2 overcome e challenges?

- WWhatis working weil st the Pois relate to your projectis)?

changed. siminated.

Operations, Transport, & Circulation ——
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CONSTRAINT
* |ce movement (10m/yr) and snow drift.

Storage space.
Quiet sector restrictions on surface activity
Clean air sector restrictions cn pollutants/chemicals
ICL storage
vaults fiber optic cable stretched
EMC and interference.
Limited preparatory & staging areas (especially DNF staging area) for transient field teams.
Legacy waste removal/stockpiling/burying
Power production, power resiliency due to single source power station
Data transmission bandwidth - additional bandwidth would allow better data quality monitoring and US remote analysis
Limited and diminishing LC130 airlift capabilities
Limited steady state diesel fuel power generation.
Self-imposed constraint to keep current capacities both in people / cargo. Why?

WEBVTT

00:00:10.000 --> 00:00:32.000

And wanna welcome everybody. Who has joined us. We have several
participants from the Science community and also attendees that
are general, public, and others.

00:00:32.000 --> 00:01:02.000

And so the format today is kinda 2 fold. Everybody has called in
on a Zoom Webinar site and you're viewing a application called
Miro, which is a whiteboard technology that allows interaction by
all participants who are part of the panelists and miro allows
information to be posted photographs as you can see text and it
allows the panelists to

Stanley C0n5u|tantS © Stanley Consultants, Inc. Not for further distribution, display, or reproduction




e

review comments

1 West Waypoint 589°59.0° W016°00.0;
then continue approx. 1 km to NGV Campsite. Do
not enter Clean Air Sector.

Storage Use Type

Lodging Supplies
Maintenance

Improvised square footages
Berms Out Bldgs Arches ES-A [ES-B Totals
12,160 [y [y [y 0 12,160
160 [y 180 100| 0 440
6,400 [y 3,760 [y 0 10,160
0 560 [y 91 0 651
160 320 0 [y 0 480
0 [Y [y 68 0 68
160 Y Y 124 237 521
4,000 Y 0 102| 99| 4,201
0 563| 0 48 55 666
22,960 2922 56 8| 118 26,064
0 Y 0 [y 66| 66
0 Y 0 38 0 38
0 0 0 12| 0 12|
0 [y
640) 1126 0| 0| 0| 1,766
160) 0) 0| 0| 0| 160
4800 0) 624] 0| 0| 5,424
1,160] 0) 0| 0| 0| 1,160)

52,760'

4,620]

675'

SPSMP Federal Register Review Comments

Location  [Comment

Commentor

[Missing support for deep fleld activities to support remote autonomous instruments that are important to Atmospheric, Geospace, Seismology and Glaciology

pgln  [sciences..

B. Clauer

[The Seripps CO2 program has been measuring CO2 in flasks collected at SPS since 1957 The Seripps O2 program has been measuring 02/N2, COZ, and Ar/N2 in flasks
collected at $P$ since 1991, Changes to sampling criteria, sample location, or the addition of local influences has the possibility to impact our time series, sowe have
read the Master Plan with interest. As proposed we do not have any specific concerns with any of the propesed changes to the Clean Alr Sector (which, from the Plan,
[seems to only be the creation of stricter controls on access to the CAS via an official easement, which we welcome}. Thus, our only comment is that if the
recommendation CAS 1 is followed (a new NOAA science building is built within the CAS), that the of ithe carefully ith

sampling activities (.., construction activities are not ongoing within a certain period befor e and during sampling, agreed upon in advance by relevant stakeholders}.

General

E Morgan

[Thark you for your commert. Agreed coordination will be required.

General__|Renew Antarctic Treaty to Include all nations under the alliance of the United Nations

Corvert South Pole Station to alternative cean energy.

General

Station.

[Thank you for your comment. Beyond the scope of the MP.

[Thank you for your comment. - The use of renewable energy is an on going ares of study for the South Fole

Stanley Consultants
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(O ENTER Clean Air Sector

NGV Campsite &
 ALE South Pole Camp
-585°59.45' WOD4°15.0°
-~

Crossing beacon:
& 5890 59.65' W047° 53.45

R L R

South Approach

(McMurdo / Ross Ice Shelf)

Aim for Pole Turn 1 Waypaint
589°55.29' W 132°00.00°

DO NOT PROCEED beyand waypoint,
but call ALE Comms.

‘When approved ta continue, proceed
5.2 km to waypoint 5897 57.78" W 1437
45.35, west of skiway threshald.

Continue 4 kin along west side of
skiway, to the crossing beacon at 589°
59.05' W 47° 53.45 Stay at least 30m -
from the flagged edge of the skiway. =
DO NOT CROSS skiway until you reach

the beacan. Do not cross if beacan

flashing.

From Pole Turn 1and
skiway waypoints

Gt ko SN (San oue)
Y o onet o

amewenzaz

@

of vazess]
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South Pole Station — Plan and Projects

» Master Plan

. L | : 5 (XITIRG B
* Projects R o e
o Cost ﬁ_};..g‘iﬁﬁﬁﬁi‘ihﬁh

s O Phasin = ~ g e
e J | o | g M &5

. Rendering.s.

1

NSF, undated

0
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Plan and Projects

» Structures
o Three types of structures were considered: elevated, surface, and dome

* Electrical
o Five generators will be replaced. Transferring power to the new generators will be a challenge. -

* Mechanical

o The cabling network buried in the ice needs to be replaced. New technology will be looked at to address the movement .=
of the ice.

« Communications \E

o Communications is critical for transferring data back to CONUS. New system like Starlink are being looked at.

- Airfield Y
o One recommendation was to shift the skiway southwest to deconflict departure routes.

e e s

NSF, undated

S
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Master Plan Concepts

ROLE 2040

/ FIELD SCIENGE ,~ ® 88 _
STAGING AREA '~/ (5%%

e 0

* Developing the Master Plan

o Concepts

FUTURE
STATION

S35, N DEVELOPMENT POUETZ0E0
-
/g
~ Y,
-

Concept 1

-

&

o

&

o

~
~

POLE 2040

% ~TE A 83 %
STAGING AREA-/ 300, L FIELD SCIENCE ,~ ° 48
e STAGING AREA - /304

STAGING GA'; 4 e { 5
2 o5 N 2 s - D 212050
% > s ///// \ L
/“\45\:\ ‘\\\\\ DEVELOPMENT : / A, N DEVELOPMENT POLE(2060
:o> La .:”7» ; - @ / o iy
/475;{, g . [Ba, ;
S brations oA )
3% A | fones ey (( % .
o @ & Concept 2 o & & Concept 3
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The Final Plan

Clean Air
Sector

Dark Sector

==

Stanley Consultants
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Core Area

Operations

FUTURE
STATION
DEVELOPMENT
AREA

Sample — Not for use ;

0
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Projects
Capital Infrastructure Plan — Phasing (30 - 50 years)

PHASE 1: Mobilization/Construction

This phase prepares SPS and the SPS logistics chain for major construction
activities, while also raising smaller utility structures and the deepest buried
science structures.

Operations

PHASE 2: Primary Infrastructure

This phase focuses on arch replacements, while also raising additional science
structures.

PHASE 3: Support Facilities

This phase focuses on completing the remaining arch replacement and the / . % ) ’
Elevated Station raise, while also raising the remaining science structures. z ///////////////// FUTURE

| Recommendations - 82 o 205, &) @ "%
. OQ = KA

? PijeCtS - 29 ﬂl}ﬂ i @\} ’/ _ROLE 2070

Studies - 30 F®

PHASE 4: Maintenance Cycles

This phase establishes maintenance rhythm for future raises and replacements
to prevent future backlogs.

AARARARANNNNRN

Sample - Not for use

2025 Master Plan Vision: Modernize infrastructure and operations to continue scientific support at SPS

S
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Renderings
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BLDG. 21 - ICECUBE LABORATORY

\ SKIWAY
¢

BLDG. 108A - RADOME - SPMGT

i

= 3

0

Stanley Consultants

BLDG. 110, 120 - DSL )
e EXISTING ARCH REUSE

NEW POWER PLANT ARCH
NEW LOGISTICS ARCH
NEW FLEX ARCH

- y
BLDG. 46, MAPO NEW FUEL STORAGE ARCH
> f BLDG. 106, 107 - ELEVATED STATION POD A & B —l NEW VMF ARCH
L
LC-130s \‘ 'Wy.
e - E T— BLDG. 23 - ATMOSPHERIC RESEARCH OBSERVATORY (ARO)
s - Ji. b o LN
MOBILE RUNWAY —— = &
SUPPORT FACILITIES BLDG. 118 - CRYOGEN FACILITY
. \BLDGS. 47,48, 57, 51, 93, 94 - HYPERTATS
e BLDGS. 83,18, 300, 70 - OUTBOUNDINGS
PARKING APRON
. SNOW STORAGE—/ -
[

L
! BLDG. 108 - RF FACILITY
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Questions

Randy Duzan, AICP, PLA- .
DuzanRandy@stanleygroup
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AMERICAN

Thank you for attending our event today. CADEMY

OF ENVIRONMENTAL ENGINEERS & SCIENTISTS®

Would you like to attend our next event?
We have several webinars happening in the near future. Go to https://www.aaees.org/events to reserve your spot.

Would you like to watch this event again?
A recording of today’s event will be available on our website in a few weeks.

Need a PDH Certificate?
Board Certified Individuals will be emailed a PDH Certificate for attending this event within the next week.

Questions?
Email Marisa Waterman at mwaterman@aaees.org with any questions you may have.

Leadership and Excellence in Environmental Engineering and Science
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