lceCube Upgrade
Cargo and Population Methodology

lan McEwen, Implementation Manager
Delia Tosi, Installation Lead

Upgrade Logistics Review
2 November 3-5, 2021




Overview

* Logistics Org Charts
* |ceCube Upgrade cargo summary

* Cargo estimating methodology
* |nstallation item example
e Drill item example

* Population estimating methodology
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Logistics support personnel in IceCube Upgrade

ICU Interface with NSF/ASC and logistics oversight (I. McEwen)

Points of Departure

Drill Cargo/Personnel (I. McEwen) Installation Cargo/Personnel (D. Tosi) (IocaI Iogistics trained people‘
‘III IIIIIIIIIIIIIIIIIIIIIIIIIrMuuu‘r“muWu&r‘mu‘ﬂlllllll.‘
: :
|
- PSL (D. Gibson) UW (D. Tosi) MSU (T. DeYoung) CHIBA (S. Yoshida) DESY (T. Karg) Yale (M. Kauer) .

|

o -
.

| I T S
Kansas U. (D. Besson) Subject Matter Experts [ U. of Mainz (S. Boeser)
— (special devices)

U. of Aachen (C. Wiebush)

* Point of Departures (POD) and corresponding IceCube Upgrade Point of Contacts (POC) are listed |
* POCs maintain ICU Cargo Master Spreadsheet and provide instructions for consolidation based on:

* Volumes, similar shipping schedule, port of origin, special handling considerations I

* Designated POCs at each POD have deep shipping process knowledge I

|

U. of Uppsala (C. Finley)

* Ensures appropriate packaging and shipping dates observed

Tech. U. of Munich (E. Resconi)
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Cargo distribution by leg and field season

: volume fraction of weight fraction of
Intercontinental leg .
[cu ft] volume [Ibs] weight
FY22 intercontinental 7,247 24% 73,515 19%
FS1 intercontinental 9,242 31% 86,857 22%
FS2 intercontinental 9,100 30% 179,370 45%
FS3 intercontinental 4,445 15% 56,049 14%
Total 30,034 100% 395,791 100%
In McMurdo 9,962 121,001
Total cargo project 39,996 516,792
lstracontinentalle volume fraction of  weight fraction of
- [cu ft] volume [Ibs] weight
FS1 intracontinental 10,687 27% 125,768 24%
FS2 intracontinental 20,451 51% 219,613 42%
FS3 intracontinental 8,858 22% 171,411 33%
Total 39,996 100% 516,792 100%
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Cargo distribution by weight and by volume

55% drill, 45% installation 64% drill, 36% installation

ICECUBE UPGRADE CARGO BY WEIGHT ICECUBE UPGRADE CARGO BY VOLUME

Refit components, spare
cable, support

Sensors equipment

14%

Sensors

Refit components, spare cable, 14% 15%
0

support equipment
16%

Hose, drill heads, weight
stack, reels

. ) 16% Cables & hardware

Hose, drill heads, weight 17%

stack, reels, 16%

Cables & hardware,

27%
DHF
3%
Generators, HPU, fuel tower, Firn Drill 8: ARA drill
20% Generators, HPU, fuel 7%
. . . tower
Firn Drill & ARA drill, 4% 27%
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Cargo distribution by point of departure

e Cargo coming or located in several locations, but 99% is shipped from its origin.
* 4 major points of departures

Cargo distribution by Point of Origin and Point of

Cargo distribution Departure [weight based]

4% m by point of departure [weight based]

m In McMurdo

m Already at PTH
= UWM - PTH W Point of Origin same as Point of
Departure
MU S B Point of Origin different from
® Yale - PTH Point of Departure
m DESY - CHC
m ChibaU - CHC

JICECUBE
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Cargo planning

ICU cargo planning follows the processes and procedures detailed in the USAP
Packing and Shipping Manual, TL-MAN-0002

The seasonal shipments weights and cubes are coordinated with NSF and the
USAP contractor and are included in the Support Information Package (SIP)

Every shipment is accompanied by a USAP Proforma (TL-FRM-0005) and it is
entered in the cargo tracking system by the USAP contractor

No float is added to the ROS date to ensure transparencies on our cargo needs
which are determined by activities on the schedule

Float is added to the leg of the shipment from its point of departure to a USAP
cargo entry site (Port Hueneme, CA or Christchurch, NZ)

To mitigate any potential conflicts (i.e. warehousing) at USAP cargo entry sites,
delivery dates are confirmed with the USAP contractor in the same calendar
year

ICECUBE
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Weight and Volume Basis of Estimate

e “Actual”: item exists and weight is known from historical records or can be
measured

e Drill hose
* mDOMs, D-Eggs

* “Preliminary”: partial design or build, weight is calculated from vendor specs
* IDP Deep Logging winch for dust logging: loan has not been approved yet
* Main cable: final design pending load testing

* “Estimated”: expert guess based on similar items
e Special devices: preliminary design not complete
e Containers containing a multitude of smaller shipments/items

|”

As shipments move from “estimated” to “preliminary” and to “actual” numbers

are updated in the cargo spreadsheet

ICECUBE
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Cargo distribution by Basis of Estimate

M actual M estimated M preliminary

B i
"
.
Y ﬁ
$cECUBE | @
¥/ UPGRADE IceCube Upgrade Cargo and Population Methodology 9




Questions?
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Installation cargo example

Shipping date and transportation path for mDOMs strings 87-88




| ttemsdepartingoutsideconUs |
String 87-88 — v

Define ROS date based on acquisition calendar
mDOMSs ’

(DESY) *

Can the item be stored at temperatures lower than -40C?

No Ye Will item make RDD
for USAP Vessel?

Space in MCM?

No No Adjust production
Deliver item to CHC Yes schedule?
‘p -
Space at NPX: Yes by USAP vessel RDD
CHC-MCM by USAP Vessel, Yes No
winter in MCM,
MCM to NPX by SPOT/LC-130
Is the ROS date earlier January 31st?
Iltem cannot be shipped by
USAP vessel
No | Yes
Deliver item to CHC by the
Deliver item to CHC by the PTH RDD for USAP Vessel beginn:‘r‘;g c:f heavy alrl ﬂ‘:mn o
CHC-MCM by USAP Vessel
! for SAAM to MCM (C-17 or LC-130
prompt delivery to NPX by air, winter at NPX ( )

MCM to NPX by LC-130

IceCube Upgrade Cargo and Population Methodology

Deliver item to CHC by the
beginning of heavy airlift window
for SAAM to MCM (C-17 or LC-130),
MCM to NPX by SPOT/LC-130




| temsdepartingoutside CONUS |
String 87-88

Date needed at NPX

mDOMs

Define ROS date based on acquisition calendar

(DESY)

Can the item be stored at temperatures lower than -40C?

Space in MCM?

No Yes Will item make RDD

for USAP Vessel?

No No Adjust production
Deliver item to CHC Yes schedule?
? -
opace at NPX: Yes by USAP vessel RDD
Yes | No CHC-MCM by USAP Vessel, Yes No

MCM to NPX by SPOT/LC-130

winter in MCM,

Is the ROS date earlier January 31st?

No | Yes

Iltem cannot be shipped by
USAP vessel

Deliver item to CHC by the PTH RDD for USAP Vessel
CHC-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

Deliver item to CHC by the
beginning of heavy airlift window
for SAAM to MCM (C-17 or LC-130),
MCM to NPX by LC-130

IceCube Upgrade Cargo and Population Methodology

Deliver item to CHC by the
beginning of heavy airlift window
for SAAM to MCM (C-17 or LC-130),
MCM to NPX by SPOT/LC-130




Logistics methodology — mDOMs strings 87-88

12 12864 J = Cargo i Mot Started ! 12864 i P i 5.. ] 1 | | i Siﬂdb 111522 ) 02/01i24 i 0% 4 0%
12 128641 J = Early Season Support MTLS arrival at NPX i Mot Started 1 128641 i P i Sb ] 1 | | 262:‘. 111522 ) 111523 i 0% 4 0%
12 1286411 TBD MTLS Arrive MPX _ Mot Started 4 1.2.85.4.1.1 R T ] | | | X d 1MA023 11A00E3 0% 4 0%
12 12886413 &' Resupply Container Arrives - NPX , MotStarted 4 1.2.86.4.1.3 L T, ] l | | | 1 MAn&Ez nnsEz 0% 4 0%
1.2 12886414 J Refit Component Crate Amives - MPX i Mot Started 1 1.2.864.14 i c i T., ] 1 | | i 1d i 111523 ) 1111523 i 0% 4 0%
12 1286415 | Cargo Amival: Computers, Motor Drives, All Hardware . Mot Started 4 128684156 J c i T.. ] 1 | | J 1d . 1111523 ) 1111523 J 036 4 0%
12 128642 | = Mid-Season Support MTLS arrival at NPX _ Mot Started + 1.2.86.4.2 L 6 | | | | X 22d 1201723 040124 0% 4 0%
1.2 1288421 ) Installation Materials Weights & SPAT Equipment Arrivas - MPX . Mot Started 4 1.2.8854.21 | c i T.. 1 | ) ) | 1d . 12001723 | 12/01:22 i 0% 4 0%
12 1288422 J UML HPU Arrives - NPX . Mot Started 1 1286422 il C il T. | 1 | | il 1d . Mi1/24 ) 010124 J 0% 4 0%
12 1288423 J Crill Cables (Main Cable and Retun) Reels Arrive - NPX, i Mot Started " 1.2.864.23 i c N T. | 1 | | i 1d i 12/01/23 ) 1210123 i 0% 4 0%
12 1288424 Camp Hose Arrives - NPX _ MotStarted 4 1.2.88.4.24 L 7 ] | | | X 1d 12001723 1200123 0% 0%
12 1288425 Filtration Companents: Arrive NPX , MotStarted 4 1.2.88.4.25 LS T | | | | ) 1d 1201/23 120122 0% 4 0%
12 1288428 J Cirill Hose Amrives - NPX (DMDF) i Mot Started ! 1.2.864.28 i c i T., ] 1 | | i 1d i 01724 ) 010124 i 0% 4 0%
1.2 1288427 J \Weightstacks, Misc Crates Arrive - NPX i Mot Started 1 1286427 i C i T., ] 1 | | i 1C., 12115723 ) 1215223 i 0% 4 0%
12 1286428 GEM hoods Arrive - MPX _ MotStarted 4 1.2.856.4.28 R T ] | | | X d_ 0U01Es 000124 0% 4 0%
12 1z2e6428 TU-20 shaft Amive - NPX , MotStarted 4 1.2.856.4.28 LS T, ] l | | | d 120123 120123 0% 4 0%
12 12884210 J Surface Cable Amives, S.JB. FieldHub electronics, ICL hardware - NPX i Mot Started 1 1.2.86.4.2.10 c i T., ] 1 | | i 1d i 12/01/23 ) 1210123 i 0% 4 0%
12 1286842M | DOM Handling Facility Arrives - NPX J Mot Started : 12868421 c . T.. ] 1 | | i 1d J 121158723 ) 121523 J 036 4 0%
12 128643 ] = SPOT Support MTLS arrival at NPX X Mot Started 4 128643 P . S‘ | | | | X 1d. 12/01/23 | 12/01:23 X 0% 4 0%
12 1288431 GEM-1 Arrives - NPX , MotStarted 4 1.2.88.4.31 L T ] | ) ) 1d 120123 1201022 0% 4 0%
12 128644 J = END-5eason Support MTLS arrival at NPX . Mot Started 1 128644 il P il 5. | 1 | | il “d., /1524 ) 02i01i24 J 0% 4 0%
1.2 1288441 J TED MTLS Amive - NPX . Mot Started 1 1.2.86.4.41 il c il T. | 1 | | il 13d . Mi15:24 ) 01/31/24 | 0% 4 0%
1.2 1288442 Crill Heads Arrive - MPX, (Store in ICL) Mot Started « 1.2.8.65.4.4.2 C 7 1d 0201724 02001024 0% 4 0%
12 1288443 Sensor delivery (Strings 87-88) Arrives - NPX , MotStarted 4 1.2.885.4.43 LS T | | | | ) 1d 0111524 011524 0% 4 0%
T2 1250448 INSts 20N CISrawWare (21| T Sings) 2nd Ere=kOLT CEBIES ATTVES 0 ST 8T ANG o Mo T Noioiared  1ZoB4%% C A . ] | | 1 N ) EZE 0% 0%
12 1288445 J Pressure sensors (T} Arrives - NPX i Mot Started " 1.2.86445 i c i T., ] 1 | | i 13':.. Mi1524 ) 01/31/24 | 0% 0%
12 1286448 Combo & Drill Cables Amrive - NPX, _ Mot Started + 1.2.85.4.4.6 Jc T ] | | | X 1d_ 020124 0201024 0% « 0%
12 128645 ) = MCM Cargo Arrivals , Mot Started 4 1.2.86.4.5 P 6 ] l | | | 13d 011524 01051024 0% 4 0%
1.2 1288451 ) Downhode cables (7) Arrive - MCM i Mot Started 1 1.2.864.51 i c i T.. ] 1 | | i 13d i Mi1524 ) 013124 i 0% 4 0%
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Date needed at NPX 01/15/FS2 on schedule

String 87-88 3
m DO M S Define ROS date based on acquisition calendar
(DESY)

Can the item be stored at temperatures lower than -40C?

No Yes Will item make RDD
for USAP Vessel?

Space in MCM?

No No Adjust production

Deliver item to CHC Yes schedule?

? 1

>pace at NPX: Yes by USAP vessel RDD
Yes ! No CHC-MCM by USAP Vessel, Yes No Deliver item to CHC by the
winter in MCM, beginning of heavy airlift window
MCM to NPX by SPOT/LC-130 for SAAM to MCM (C-17 or LC-130),
MCM to NPX by SPOT/LC-130
Is the ROS date earlier January 31st? N / /
Iltem cannot be shipped by
USAP vessel
No || Yes

Deliver item to CHC by th
Deliver item to CHC by the PTH RDD for USAP Vessel . inen';ero'fehrza\? air”ft\:mnz N
CHC-MCM by USAP Vessel, ginning y

: S for SAAM to MCM (C-17 or LC-130),
prompt delivery to NPX by air, winter at NPX MCM to NPX by LC-130

IceCube Upgrade Cargo and Population Methodology



Items departing outside CONUS

String 87-88
mDOMs
(DESY)

Date needed at NPX

4

01/15/FS2 on schedule

Define ROS date based on acquisition calendar

IceCube Upgrade Cargo and Population Methodology



How to use the ASC Continental Area Acquisition Schedule

Continental Area Acquisition Schedule
Version 13, March 2021

Antarctic Support Contract
Continental Area Acquisition Schedule for FY22

Julian Required
On Site (ROS)
Date
— o ,
Start of MCM Heavy Airlift CONTINENTAL OR CONUS, N 1282
0 POLE
CONTINENTAL OR CONUS, N
o 1289
Heavy Airlift O POLE
(SAAM) D CONTINENTAL OR CONUS, N 1295
0 POLE
CONTINENTAL OR CONUS, N 1303
0 POLE
N
~ CONTINENTAL OR CONUS
- CONTINENTAL OR CONUS
Heavy Airlift - : CONTINENTAL OR CONUS
Gap: LC130 Heavy Airlift Gap Period | o\ inENTAL OR CONUS
service only CONTINENTAL OR CONUS
CONTINENTAL OR CONUS

route with
limit cargo
capacity

Heavy
Airlift
(SAAM)

McMurdo-
Calendar
Required On Site
(ROS) Date

09/Oct/21
16/0ct/21
23/Oct/21

30/Oct/21

13/Nov/21
20/Nov/21
AL\
04/Dec/21

11/Dec/21

Julian Required On

18/Dec/21

CONTINENTAL OR CONUS 2029 29/Jan/22
CONTINENTAL OR CONUS 2036 05/Feb/22

McMurdo- Calendar

TL-FRM-0049
Last Reviewed: March 2021

1.South Pole required date for
strings 87-88 sensors (from 7yr
schedule): 25-Jan (2024)

Date is in the airlift black out
period

South Pole- Maximo Purchase | Required Delivery | NOTES
Calendar Request € ubmittal | Date To PT Hueneme
Required On Site Dead ine

(ROS) Date
N/A 07/Ju 21 18/Aug/21 1
N/A 14/Ju 121 25/Aug/21 1
N/A 21/Ju 121 01/Sep/21 1
NJA 28/Ju 121 08/Sep/21 1

13/Npv/21
20/Npv/21

\PV

04/Dfc/21
11/Dgre/21

2. South Pole ROS date:

the closest listed that allows the
cargo to meet the desired date:
18-Dec

18/Dec/21 |

29/Jan/22
05/Feb/22

South Pole-

15/Se )21

27/0ct/21 08/Dec/21 2,3
03/Nov/21 15/Dec/21 2,3

Maximo Purchase

Required Delivery Date To

11/Au /21 22/Sep/21 2,3
18/Au /21 29/Sep/21 2,3
m |4 lm.}(.llél 4,5
01/Se 21 13/0ct/21 2,3
08/Se 1121 20/0ct/21 2.3

27/0ct/21

Resupply Vessel ) Required On Site | Calendar Required Request Submittal
Site (ROS) bate (ROS)Date | On Site (ROS) Date Deadline PT Hueneme
MCM/SP - VESSEL- TIER 1- LIFE/HEALTH/SAFETY 2121 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
MCM/SP - VESSEL- TIER 2- CRITICAL 2122 29-Jan-22 12/Feb/22 24/Oct/21 05/Dec/21 5
MCM/SP - VESSEL - TIER 3- ESSENTIAL 2123 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
Hard Copy NbtCorimiled e ContzalledCopy Avaliabite Onlirethodology Page 1of 2

3. Julian ROS date: 1352
(goes on label)

17




Items departing outside CONUS

String 87-88
mDOMs
(DESY)

Date needed at NPX

4

01/15/FS2 on schedule

Define ROS date based on acquisition calendar

ROS: 12/18/FS2

IceCube Upgrade Cargo and Population Methodology



Items departing outside CONUS

) Date needed at NPX 01/15/FS2 on schedule
String 87-88 !
m DO M S Define ROS date based on acquisition calendar ROS: 12/18/F52

(DESY) *

Can the item be stored at temperatures lower than -40C?

No
Space in MCM?

No

Space at NPX?

Yes

Is the ROS date earlier January 31st?

IceCube Upgrade Cargo and Population Methodology



McMurdo winter temperatures

@WeatherSpark
Average High and Low Temperature in McMurdo Station

$ Link & Download Compare History: 2021 2020 2019 2018 2017 2016 2015 2014 2013 15°F Average/Min/Max 15°F
warm cold warm 107 ' o

5°F 5°F

1 OOOF 1 OOOF 0°F 0°F
-5°F -5°F
80°F 80°F -10°F -10°F
-15°F -15°F
60°F 60°F 20°F . 2oF
-25°F -25°F

Jan 5

o ° ° -30°F -30°F
40°F 33F Nov 22 40°F aF -35°F
. . -40°F -40°F
20°F N I | T 20°F -45°F -45°F

0°F 0°F

_200F J = .. - 2 -20°F 50°F 202 1 50°F
[ S 40°F — 40°F

A0°F—— L e -40°F 30°F 5 30°F
20°F 20°F

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 10F 10°F

The daily average high (red line) and low (blue line) temperature, with 25th to 75th and 10th to 90th 0°F O°F
percentile bands. The thin dotted lines are the corresponding average perceived temperatures. AOF A0°F
-20°F -20°F
Average Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 30°F 30°F
High 31°F 20°F 6°F -0°F -2°F -4°F -8°F -9°F -4°F 7°F 21°F 31°F -40°F -40°F

Temp. 28°F 16°F 1°F -5°F -7°F -8°F -13°F -13°F -11°F 1°F 17°F 28°F oo =oF
-60°F -60°F
Low 23°F 12°F -2°F -9°F -11°F -13°F -17°F -18°F -15°F -4°F 12°F 24°F ativn wicuioaoey Mar Aer Mey Jun o Jul Aug Sep Oct Nov Dec 5,




Items departing outside CONUS

) Date needed at NPX 01/15/FS2 on schedule
String 87-88 !
m DO M S Define ROS date based on acquisition calendar ROS: 12/18/F52

(DESY) *

Can the item be stored at temperatures lower than -40C?

No |
Space in MCM?

No

Space at NPX?

Yes :

Is the ROS date earlier January 31st?

Yes

Deliver item to CHC by the
beginning of heavy airlift window
for SAAM to MCM (C-17 or LC-130),
MCM to NPX by LC-130

IceCube Upgrade Cargo and Population Methodology



How to use the ASC Continental Area Acquisition Schedule

Continental Area Acquisition Schedule
Version 13, March 2021

CONTINENTAL OR CONLIS N

- o
Start of MCM Heavy Airlift
Y O POLE
CONTINENTAL OR CONL S, N
Heavy Airlift O POLE
(SAAM) CONTINENTAL OR CONL S, N
< O POLE
CONTINENTAL OR CONL S, N
0 POLE
 South PollFild Stes ope'.
4 ( N CONTINENTAL OR CONL S
.-~ CONTINENTAL OR CONL S
Heavy Airlift - : CONTINENTAL OR CONL S
Gap: LC130 Heavy Airlift Gap Period CONTINENTAL OR CONL S
service only CONTINENTAL OR CONL S
on CHC/MCIV #|CONTINENTAL OR CONL S

route with
limit cargo
capacity

\

Heavy
Airlift
(SAAM)

CONTINENTAL OR CONL S
CONTINENTAL OR CONL S

CONTINENTAL OR CONL S, N
O POLE

Resupply Vessel

Antarctic Support Contract
Continental Area Acquisition Schedule for FY22

Julian Required
On Site (ROS)
Date

1202
1289
1296

1303

Julian Required On

Site (ROS) Date

TL-FRM-0049
Last Reviewed: March 2021

1.South Pole required date for
strings 87-88 sensors (from 7yr
schedule): 25-Jan (2024)

Date is in the airlift black out
period

McMurdo- South Pole- Maximo Purchase | Required Delivery | NOTES
Calendar Calendar Request € ubmittal | Date To PT Hueneme
Required On Site | Required On Site Dead ine

(ROS) Date (ROS) Date

09/Oct/21 N/A 07/Ju 21 18/Aug/21 1
16/Oct/21 N/A 14/Ju 121 25/Aug/21 1
23/Oct/21 N/A 21/Ju 121 01/Sep/21 1
30/Oct/21 28/Ju 121 08/Sep/21 1

13/Nov/21
20/Nov/21
AL\
04/Dec/21
11/Dec/21

18/Dec/21

McMurdo- Cale

Required On Site

13/Npv/21
20/Npv/21

11/Au /21 22/Sep/21 2,3

2. South Pole ROS date:

the closest listed that allows the
cargo to meet the desired date:
18-Dec

18/Dec/21 |

29/Jan/22
05/Feb/22

South Pole-
Calendar Required

ndar

Maximo Purchase
Request Submittal

Required Delivery Date To

18/Au /21 29/Sep/21 2,3
m el lMJ(.ULJ. Z,3
01/Se 21 13/Oct/21 23
08/Se 121 20/Oct/21 2.3
15/Se )21 2,3

PT Hueneme

(ROS) Date On Site (ROS) Date Deadline
MCM/SP - VESSEL- TIER 1- LIFE/HEALTH/SAFETY 2121 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
MCM/SP - VESSEL- TIER 2- CRITICAL 2122 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
MCM/SP - VESSEL - TIER 3- ESSENTIAL 2123 29-Jan-22 12/Feb/22 24/Oct/21 05/Dec/21 5
Hard Copy Not Controlled -- Controlled Copy Available Online Page 1 of 2

3. Julian ROS date: 1352
(goes on label)

4. Required Delivery Date RDD
to PTH for ROS date = use the
same date for CHC arrival

5. ROS date is in Heavy Airlift
Gap period

6. Date at PTH or CHC to be used
as target in early planning to
guarantee cargo delivery in time
for the beginning of the heavy
airlift time window

For international shipments we
would cross check the specific
“RDD to CHC” with the USAP
contractor and add float




Item line in ICU cargo master spreadsheet

e SEA FREIGHT: Route: Hamburg - Singapore / Port Klang - Auckland -
* Transit time approx. 50-60 days port - port

D f
Cargo Iltem Work ex ::tee: or Expected Route: Date of
respective Package Item Description Contents & Comments thua / Owner - PTH or expected or
WBS Level e . CHC actual shipment
completion
. . Optical sensors for 2 strings from Germany (mDOMs) (spares included) - Do
1.3 Installation (String Sensors 87-88 4/1/2023 DESY - CHC 8/1/2023
Not Deep Freeze
/\
Expected completion date
(from production schedule)
Shipping date of August 15t has
mDOMs arriving in CHC by
October 1, before the start of
A . ¥
/ \ICECUBE the heavy airlift window 16
\ J UPGRADE IceCube Upgrade Cargo and Population Methodology 23 “"\F
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uestions?

ICECUBE
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Drill Hose Example

Shipping date and transportation path for drill hose




Items departing CONUS

Date needed at NPX

|

Drill Supply

Define ROS date based on acquisition calendar

Hose

|

Can the item be stored at temperatures lower than -40C?

Space in MCM?

No Ye

No
Space at NPX? Yes

PTH-MCM by USAP Vessel,

MCM to NPX by SPOT/LC-130

Deliver item to PTH
by USAP vessel RDD

winter in MCM,

Is the ROS date earlier January 31t?

No | Yes

Will item make RDD
for USAP Vessel?

Item cannot be shipped by
USAP vessel

Deliver item to PTH by the PTH RDD for USAP Vessel
PTH-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

No
Yes

Adjust production
schedule?

Yes

Deliver item to PTH by
COMSUR RDD or earlier,
PTH-CHC via COMSUR,
CHC-MCM by air,
MCM-NPX by SPOT/LC-130

Deliver item to PTH by COMSUR RDD or earlier,
PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130

Will item make PTH date
for COMSUR shipment?

NO| Adjust production
schedule?

Deliver item to PTH.
PTH-CHC via COMAIR,
CHC-MCM by air,
MCM-NPX by LC-130




Items departing CONUS

Date needed at NPX

A

|

01/7 (FS2, or 2024 in 7 year schedule)

Drill Supply

Define ROS date based on acquisition calendar

Hose

|

Can the item be stored at temperatures lower than -40C?

Space in MCIVI?

No Ye

No
Space at NPX? Yes

>

Deliver item to PTH
by USAP vessel RDD
PTH-MCM by USAP Vessel,
winter in MCM,
MCM to NPX by SPOT/LC-130

Is the ROS date earlier January 31t?

No | Yes

Item cannot be shipped by
USAP vessel

Will item make RDD
for USAP Vessel?

Deliver item to PTH by the PTH RDD for USAF Vessel

PTH-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

No
Yes

Adjust production
schedule?

Yes

Deliver item to PTH by
COMSUR RDD or earlier,
PTH-CHC via COMSUR,
CHC-MCM by air,
MCM-NPX by SPOT/LC-130

Deliver item to PTH by COMSUR RDD or earlier,
PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130

Will item make PTH date
for COMSUR shipment?

NO| Adjust production
schedule?

Deliver item to PTH.
PTH-CHC via COMAIR,
CHC-MCM by air,
MCM-NPX by LC-130




Logistics methodology - Drill Supply Hose

12 12887 ) = EHWD: Final Upgrade & Replacement Work i Mot Started N 128867 il P il 5.' | 1 ) ) il EE:IH 1114123 ) 01/30/24 il 0% 4 0%
12 128671 ] = Drill Control Center (DCC) . Not Started 4 128671 P . S. | 1 | | . J.I:'L 11123123 ] 11728723 . 0% 4 0%
1.2 1288711 | Install Racks, Metworks, Compuiers i Mot Started 4 1.2.88.7.1.1 c o T., 1 i | | o 4d o 11123722 | 11728123 i 0% 4 0%
12 128672 ) = Main Heating Plants il Mot Started 1 1288672 i P i Sb ] 1 ) ) i 1I]|:|b 1117122 ) 11730723 . 0% 4 0%
1.2 1288721 ) Final Upgrade & Replacement Activities i Mot Started ] 1288721 i c i T-'|r | 1 ) ) i ﬁu:|r 11117123 ) 11724123 i 0% 4 0%
12 1286722 Final Testing _ MotStarted 4 1286722 c T | | | | X 5d_ 112423 11/20/23 0% 4 0%
12 1286732 = Pre Heat System . Mot Started 4 1.2.86.7.3 P & | | | | J iod 11M723 11030023 0% 4 0%
1.2 1286731 ) Install Filters in H2O System i Mot Started i 1.2.86.7.2.1 i c i ?.. ] 1 ) ) i 2d i 11/24/23 ) 1iz2vizs i 0% 4 0%
1.2 1288732 ) Final Upgrade & Replacement Activities | Mot Started ! 1.2.8857.3.2 .. c .. T-'|r ] 1 ) ) .. Q?in:|r 11117123 ) 11724123 . 0% 4 0%
12 1288733 Final Testing _ Mot Started 4 1.2.88.7.3.3 R T | | | | X 5d_ 112423 1173023 0% 4 0%
12 128674 ) = Water Tanks & Handling Systems (VT & Submersible) | Not Started d 128674 J P J S.. ] 1 ) ) J 1I]|:|b 1117122 ) 11730723 . 0% 4 0%
1.2 12868741 ) Install Railing. Ladders, Pumps, Plumbing, Final Upgrades | Mot Started d 1.2.8.8.7.4.1 .. c .. T-'|r ] 1 ) ) .. Gd . 11117123 ) 11724123 . 0% 4 0%
1.2 1288742 ) Integrate, Verify, Test i Mot Started N 1.2.86.7.42 il C il T.. | 1 ) ) il 5-:.' 11/24/23 ) 11730722 il 0% 4 0%
12 128E675 ] = HFP . Not Started 4 128675 . P . S. | 1 | | . 1IZI|:|L 1117122 ] 11730723 . 0% 4 0%
1.2 1288751 | Final Upgrade & Replacemeant Activities i Mot Started 4 1.2.88.7.5.1 o c o T., 1 i | | o ﬁcb 11117722 | 11/24/23 i 0% 4 0%
1.2 12887582 ) Pump Testing i Mot Started 1 1286752 C il T.. | 1 ) ) il 5-:.' 11/24/23 ) 11730722 il 0% 4 0%
12 128E676 ) = Shops, MECC (SEW, TOW, OML) | Not Started " 128676 i P i S., ] 1 ) ) i Edb 1114123 ) 11721723 | 0% 4 0%
1.2 12848761 Final Upgrade/Retrofit Shops, MECC Mot Started « 1.2.5.6.7.6.1 C T 6d 111423 112122 0% 4 0%
1.2 128677 | = Main Supply Hose Reel {Big Red) . Mot Started 4 1.2.86.7.7 P & | | | | J 28d 1210723 04ME24 0% 4 0%
1.2 12868771 ) Final Upgrades & Testing i Mot Started i 1.2.86.7.7.1 i c i ?.. ] 1 ) ) i 5':.. 120723 ) 1214023 0% 4 0%
1.2 1288772 ) Install Drill Hose on Resl i Mot Started d 12868772 i C i T.. ] 1 ) ) i 5d i /0724 ) 0111724 0% 4 0%
1.2 §1.2.88.77.3 Install Blankets, Connact to Power, Heating Control & Test Mot Started 4 1.2.85.7.7.3 c 7 3d  0MM2i24 0116024 0836 4 0%
12 128678 ) = Winches & Reels | Not Started d 128678 P J S.. ] 1 ) ) J 12|:|b 121523 ) 04/01/24 . 0% 4 0%
1.2 1288781 ) ‘Winches and Reels Final Integration & Testing (TU-20, TU-15, RWCR, RWHR, MCR) i Mot Started 1 1.2.86.7.8.1 C i T.. ] 1 ) ) i 12d i 1211523 ) 01/01/24 i 0% 4 0%
12 128679 ) = Fuel Storage and Delivery i Mot Started N 128675 P il Sb | 1 ) ) il -i-db 11/26/23 ) 11728/23 il 0% 4 0%
1.2 1288781 ] Fuel Tower: Commission - MPX . Mot Started a 1.2.867.8.1 C . T. | 1 | | . 4d . 11/25/23 ] 11728/23 . 0% 4 0%
1.2 12867.10 | = TOSTower , Mot Started 4 1.2.8.6.7.10 P 6 1 l | | | d A2E0Es 0izizd 0% 4 0%
1.2 12887101 ) TOSMower Equipment - Retrofit & Testing i Mot Started 1 1.2.8.6.7.10.1 il C il T.. | 1 ) ) il 11d . 12031723 ) 0112024 il 0% 4 0%
1.2 128671 ) = Computing & Controls i Mot Started " 1286711 i P i S.. ] 1 ) ) i tiﬁl:lIr 11122123 ) 04123724 i 0% 4 0%
1.2 12867111 | Control Software: System Integration, Verification, Test - MPX . Mot Started 4 1.2.887.111 X c X T. | | | | X 40d X 11/28/23 | 01/23024 . 0% 4 0%
1.2 12887112 | Motor Drives: Testing and Programming - NPX i Mot Started 4 1.2.887.11.2 | c | T.. | | | | | 20d . 11/28/23 | 1202622 i 0836 4

1.2 1288713 ) Motor Drives: Install Retrofit Hits. i Mot Started i 1286712 i c i ?.. ] 1 ) ) i 45d i 11022023 ) 012324 i 0% 4

1.2 128487114 ) Misc Controls Tasking i Mot Started d 1.2.867.11.4 i C i T.. ] 1 ) ) .. 38c|r 12001723 ) 012324 i 0% 4

1.2 1288715 Motor Drives: Conduit Wiring _ MotStarted 4 1.2.887.11.5 R T | | | | X 45d 112223 012324 0% 4
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Logistics methodology — Drill Supply Hose

12864 ) = Cargo . Not Started 1 12864 P 5, 1 ) ) . 31E|:Ir 11156122 ) n2/n1i24 . 0%« 0%
1.2.8641 = Early Season Support MTL5 arrival at NPX Not Started « 1.2.8.6.4.1 P ] 262d 1116122 111523 0%« 0%
1.2.88.4.11 1 TBD MTLS Arrive NPX, | Not Started : 1286411 | cC | TF 1 1 1 1 1d | 11123 1 11023 | 0% 4 0%
1.2.884.13 r 8' Resupply Container Amrives - MPX | Mot Started : 1.2854.13 | c | TF r r r r | 1-:F 111522 r 1171522 | 0%« 0%
1.2.8854.14 r Refit Component Crate Amives - MPX F Mot Started : 1.2854.14 I TF r r r r | 1-:; 111523 r 1115123 F 0%« 0%
1286415 Cargo Amival: Computers, Motor Drives, All Hardware Mot Started + 1.285.4.1.5 c T 1d 111523 11115/23 0% 4 0%
1.2.8642 1 = Mid-Season Support MTLS arrival at NPX | Not Started : 128642 | P | SF ] ] 1 1 | 22:|F 12701523 1 o1/01:24 | 0% 4 0%
1286421 1 Installation Materials Weights & SPAT Equipment Arrives - MPX | Mot Started : 1285421 | c | TF 1 1 1 1 | 1d | 12001/23 1 1210123 | 0% 4 0%
1.2.88422 r UML HPLU Arrives - NPX F Mot Started : 1.285422 | c | TF r r r r | 1-:; 01/01724 r 01/0124 F 0%« 0%
1.2.88423 ) Crrill Cables (Main Cable and Retun) Reels Arrive - NPX | Mot Started : 1.285423 | c | -'.- | 1 ) ) | 1d | 12701523 ) 12/01/23 | 0%« 0%
1.2.85424 Camp Hose Arrives - NPX Mot Starfed 4 1.2.85.42.4 c 7 1d | 12:01/23 12/01/23 0% 4 0%
1.288425 r Filtration Components: Arrive NPX | Mot Started : 1.285425 . | c | TF r r r r | 1-:F 12701523 r 12/01/23 | 0%« 0%
1.2.885.4.28 r Drill Hose Amrives - NPX [DNDF) F Mot Started : 1.2.8.5.4.28 7 C 7 Tr r r r r F 1-:; 01/01/24 r 01/0124 F 0%« 0%
1.2.88427 ) ‘Weightstacks, Misc Crates Arrive - NPX | Mot Started : 1.285427 | c | T.- | 1 ) ) | 1':.- 1211523 ) 12115/23 | 0%« 0%
1.2.885428 GEM hoods Arrive - MPX Mot Started 4 1.2.56.42.3 cC T 1d 01701724 010124 0% 4 0%
1.2.85428 1 TU-20 shaft Armive - MPX | Mot Started : 1.255428 | c | TF 1 1 1 1 | 1-:F 12701523 1 12/01/23 | 0%« 0%
1.2.86.4210 r Surface Cable Amives, SJB, FieldHub electronics, ICL hardware - NPX F Mot Started : 1.2.85.4210 I TF r r r r I 1-:; 12001723 r 12/01/22 F 0% 4 0%
1.2.85421 ) DM Handling Facility Arrives - NPX, | Mot Started : 1.285421 c | T.- | 1 ) ) | 1d | 1211523 ) 12115/23 | 0%« 0%
1286432 = SPOT Support MTL3 arrival at NPX Not Started 4 1.2.8.6.4.2 P [ 1d 12001723 1201123 0% 4 0%
1.2.85.4.31 1 GEM-1 Arrives - NPX | Mot Started : 1.255.4.31 | c | T-'F 1 1 1 1 | 1-:F 12701723 1 12/01423 | 0%« 0%
128644 r = END-5eason Support MTLS arrival at NPX F Not Started : 128644 | P | SF r r r r | 1-I|:|r 0115524 r n2/n1i24 F 0%« 0%
1.2.8854.41 ) TBD MTLE Arrive - NPX | Mot Started : 1.28.5.4.41 | c | T.- | 1 ) ) | 13d | 01/1524 ) 01/31:24 | 0%« 0%
1.2.885442 Drill Heads Arrive - NPX (Store in ICL) Mot Started 4 1.2.55.4.42 cC T 1d 0201724 02/01/24 0% 4 0%
1.2.884.43 r Sensor delivary (Sirings 87-38) Arrives - NPX | Mot Started : 1.2854.43 | c | 7 r r r r | 1d | 01/1524 r 01/15/24 | 0%« 0%
1286444 r Installation Hardware {all T strings) and Breakout cables Armives fro str. 87 and 88- NFX F Mot Started : 1285444 | c | TF 1 1 1 1 | Bcl: oi2oiz4 r 01/30/24 F 0% 4 0%
1.2.88445 ) Pressure sensors (7} Arrives - NPX | Mot Started : 1.285445 | c | T.- | 1 ) ) | 13':.- 01/1524 ) 01/31:24 | 0%« 0%
1.2.884.48 Combo & Drill Cables Arrive - NPX Mot Started 4 1.2.55.4.4.8 cC T 1d 0201724 02/01/24 0% 4 0%
1.2.8645 r = MCM Cargo Arrivals | Not Started : 128645 | P | SF r r r r | 13|:|F 0115524 r 01/31i24 | 0%« 0%
1.2.88.4.51 r Downhole cables (7) Arrive - MCRM F Mot Started : 1.28.5.4.51 I TF 1 1 1 1 | 13-:; 01/1524 r 01/31:24 F

1.2.88452 ) Installztion Hardware Arrives - MCM | Mot Started : 1.285452 | c | T.- | 1 ) ) | 13d | 01/1524 ) 01/31:24 |
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Items departing CONUS

01/7 (FS2, or 2024 in 7 year schedule)

A

Date needed at NPX

l 12/18 (FS2, or 2023 in 7-year schedule) is the

D . I I S I last date available to avoid the Airlift Blackout.
rl u p p y Define ROS date based on acquisition calendar

A

overland transport, however. Communicate

Choosing this date would exclude SPoT 2
H O S e l actual date requirement to T&L Representative

Can the item be stored at temperatures lower than -40C?

No Ye Will item make RDD
for USAP Vessel?

Space in MCIVI?

No No Adjust production
Deliver item to PTH Yes
Space at NPX? Yes eliveritemto schedule?
by USAP vessel RDD
P>| PTH-MCM by USAP Vessel, Yes Will item make PTH date
winter in MCM, for COMSUR shipment?
MCM to NPX by SPOT/LC-130
NO| Adjust production

Is the ROS date earlier January 31t?

schedule?

#{ Item cannot be shipped by Deliver item to PTH by
USAP vessel COMSUR RDD or earlier,

No | Yes PTH-CHC via COMSUR,

CHC-MCM by air,

MCM-NPX by SPOT/LC-130

Deliver item to PTH by the PTH RDD for USAF Vessel Deliver item to PTH.
PTH-MCM by USAP Vessel, Deli ) PTH bv COMSUR RDD i PTH-CHC via COMAIR,
prompt delivery to NPX by air, winter at NPX eliveritem to Y or eartier, CHC-MCM by air,

PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130 MCM-NPX by LC-130
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Continental Area Acquisition Schedule Antarctic Support Contract TL-FRM-0049

Version 13, March 2021 Continental Area Acquisition Schedule for FY22 Last Reviewed: March 2021 : .
d 1.South Pole Required On-Site
Julian Required McMurdo- South Pole- Maximo Purchase Required Delivery | NOTES .
On Site (ROS) Calendar Calendar Request Submittal | Date To 'T Hueneme date Janua ry 7 duri ng the H eavy
Date Required On Site | Required On Site Deadline A Ift G
— (ROS) Date (ROS) Date irh ap
Heavy Airlift g%’\gL'EENTAL ORCONUS, N 1289 16/0ct/21 N/A 14/3uli21 25, \ug/21 1
(SAAM) 2. South Pole ROS date:
< gop"gL'gENTAL OR CONUS, N 1296 23/0ct/21 N/A 21/Jul/21 01 3ep/21 1 ' ) ’
the closest listed that allows the
CONTINENTAL OR CONUS, N |
1303 30/Oct/21 28/Jul/21 08/ 3ep/21 1 .
O POLE cargo to meet the desired date
N~
P
CONTINENTAL OR CONUS 1317 13/Nov/21 13/NQv/21 11/Aug/21 22, 3ep/21
Heavy Airlift CONTINENTAL OR CONUS 1324 20/Nov/21 20/Nqv/21 18/Aug/21 29 3ep/21 2.3
Gap: LC130 . . CONTINENTAL OR CONUS 1331 27/Nov/21 27/Ndv/21 25/Aug/21 06 Oct/21 2.3
service only Heavy Airlift Gap Period CONTINENTAL OR CONUS 1338 04/Dec/21 04/Ddc/21 01/Sep/21 13 Oct/21 23
CONTINENTAL OR CONUS 1345 11/Dec/21 11/D%E/21 08/Sep/21 20 Oct/21 2.3
on CHC/MCM .
. < CONTINENTAL OR CONjp=ly 1352 18/Dec/21 18/Dec/21 15/Sep/21 27 Oct/21
route with ==
limit cargo A
capacity 3. Julian ROS date
" (goes on label)
CONTINENTAL OR CONUS 2029 29/Jan/22 29/Jan/22 27/0ct/21 08/Dec/21 2,3
Heavy CONTINENTAL OR CONUS 2036 05/Feb/22 05/Feb/22 03/Nov/21 15/Dec/21 2,3
Airlift
(SAAM) g%'\('jTL'SENTAL OR CONUS, N 2050 19/Feb/22 17/Nov/21 29/Dec/21
. . McMurdo- Calendar South Pole- Maximo Purchase . .
Julian Required On . . . . Required Delivery Date To
Resupply Vessel ) Required On Site | Calendar Required Request Submittal
Site (ROS) Date (ROS) Date On Site (ROS) Date Deadline PT Hueneme
MCMISP - VESSEL- TIER 1- LIFE/HEALTH/SAFETY 2121 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
MCM/SP - VESSEL- TIER 2- CRITICAL 2122 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
MCMI/SP - VESSEL - TIER 3- ESSENTIAL 2123 29-Jan-22 12/Feb/22 24/0ct/21 05/Dec/21 5
CELUB&S |
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Items departing CONUS

A

01/7 (FS2, or 2024 in 7 year schedule)

Date needed at NPX

l 12/18 (FS2, or 2023 in 7-year schedule) is the

Drill Supply

A

Define ROS date based on acquisition calendar

last date available to avoid the Airlift Blackout.
Choosing this date would exclude SPoT 2
overland transport, however. Communicate

l actual date requirement to T&L Representative

Hose

Can the item be stored at temperatures lower than -40C?

This shipment can be stored down to -53C

Space in MCIVI?

No Yes Will item make RDD

for USAP Vessel?

No — No Adjust production
Space at NPX? Yes Deliver item to PTH Yes schedule?
by USAP vessel RDD
Yes | No PTH-MCM by USAP Vessel, Yes No Will item make PTH date
winter in MCM, for COMSUR shipment?
MCM to NPX by SPOT/LC-130 N
Is the ROS date earlier January 31°t? 0‘ Adjusthp:jodlustmn
Iltem cannot be shipped by Deliver item to PTH by | seneauies
USAP vessel COMSUR RDD or earlier, Yes Yes
No § Yes PTH-CHC via COMSUR, No

CHC-MCM by air,
MCM-NPX by SPOT/LC-130

Deliver item to PTH by the PTH RDD for USAF Vessel
PTH-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

Deliver item to PTH by COMSUR RDD or earlier,
PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130

Deliver item to PTH.
PTH-CHC via COMAIR,
CHC-MCM by air,
MCM-NPX by LC-130




McMurdo winter temperatures

@WeatherSpark
Average High and Low Temperature in McMurdo Station

$ Link & Download Compare History: 2021 2020 2019 2018 2017 2016 2015 2014 2013 15°F Average/Min/Max 15°F
warm cold warm 107 ' o

5°F 5°F

1 OOOF 1 OOOF 0°F 0°F
-5°F -5°F
80°F 80°F -10°F -10°F
-15°F -15°F
60°F 60°F 20°F . 2oF
-25°F -25°F

Jan 5

o ° ° -30°F -30°F
40°F 33F Nov 22 40°F aF -35°F
. . -40°F -40°F
20°F N I | T 20°F -45°F -45°F

0°F 0°F

_200F J = .. - 2 -20°F 50°F 202 1 50°F
[ S 40°F — 40°F

A0°F—— L e -40°F 30°F 5 30°F
20°F 20°F

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 10F 10°F

The daily average high (red line) and low (blue line) temperature, with 25th to 75th and 10th to 90th 0°F O°F
percentile bands. The thin dotted lines are the corresponding average perceived temperatures. AOF A0°F
-20°F -20°F
Average Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 30°F 30°F
High 31°F 20°F 6°F -0°F -2°F -4°F -8°F -9°F -4°F 7°F 21°F 31°F -40°F -40°F

Temp. 28°F 16°F 1°F -5°F -7°F -8°F -13°F -13°F -11°F 1°F 17°F 28°F oo =oF
-60°F -60°F
Low 23°F 12°F -2°F -9°F -11°F -13°F -17°F -18°F -15°F -4°F 12°F 24°F ativn wicuioaoey Mar Aer May - Jun - Jul Aug Sep  Oct Nov Dec 33




Items departing CONUS

Drill Supply
Hose

A

01/7 (FS2, or 2024 in 7 year schedule)

Date needed at NPX

l 12/18 (FS2, or 2023 in 7-year schedule) is the

A

Define ROS date based on acquisition calendar

last date available to avoid the Airlift Blackout.
Choosing this date would exclude SPoT 2
overland transport, however. Communicate

Space in MCIV?

No

Space at NPX?

Yes || No

Is the ROS date earlier January 31t?

No || Yes

Ye:

l actual date requirement to T&L Representative
Can the item be stored at temperatures lower than -40C? This shipment can be stored down to -53C
No Ye illi
Will item make RDD <+—— Yes. The drill hose is staged in Pt Hueneme

for USAP Vessel?

No Adjust production
Deliver item to PTH Yes schedule?
by USAP vessel RDD
PTH-MCM by USAP VESSEL YES NO Will item make PTH date
winter in MCM, for COMSUR shipment?
MCM to NPX by SPOT/LC-130
NO‘ Adjust production
: | schedule?
Item cannot be shipped by Deliver item to PTH by
USAP vessel COMSUR RDD or earlier, Yes Yes
PTH-CHC via COMSUR, No

CHC-MCM by air,

Deliver item to PTH by the PTH RDD for USAF Vessel
PTH-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

MCM-NPX by SPOT/LC-130

Deliver item to PTH by COMSUR RDD or earlier,
PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130

Deliver item to PTH.
PTH-CHC via COMAIR,
CHC-MCM by air,
MCM-NPX by LC-130




Items departing CONUS

A

Date needed at NPX

.

01/7 (FS2, or 2024 in 7 year schedule)

12/18 (FS2, or 2023 in 7-year schedule) is the
last date available to avoid the Airlift Blackout.

D ri I I S U p p |y Define ROS date based on acquisition calendar

A

Choosing this date would exclude SPoT 2
overland transport, however. Communicate

actual date requirement to T&L Representative

Hose L

Can the item be stored at temperatures lower than -40C?

This shipment can be stored down to -53C

No Ye il
Space in MCM? c Will item make RDD <«— Yes. The drill hose is staged in Pt Hueneme
for USAP Vessel?
No Adjust production
Soace at NPX? No Yes Deliver item to PTH Yes schedule?
P : by USAP vessel RDD
Yes I No PTH-MCM by USAP Vessel, Yes No Will item make PTH date
winter in MCM, for COMSUR shipment?
MCM to NPX by SPOT/LC-130
. | NO| Adjust production
Is the ROS date earlier January 315t? <chedule?
Item cannot be shipped by Deliver item to PTH by | :
USAP vessel COMSUR RDD or earlier, Yes Yes
No @ Yes ) .
PTH-CHC via COMSUR, No

CHC-MCM by air,
MCM-NPX by SPOT/LC-130

Deliver item to PTH.

Deliver item to PTH by the PTH RDD for USAP Vessel

PTH-MCM by USAP Vessel,
prompt delivery to NPX by air, winter at NPX

PTH-CHC via COMAIR,

Deliver item to PTH by COMSUR RDD or earlier, .
PTH-CHC via COMSUR, CHC-MCM by air, MCM-NPX by LC-130 CHC-MCM by air,
“HH v Adiad y ail, ) y - MCM-NPX by LC-130




Item line ICU cargo master spreadsheet

Date of
Cargo Item Work expected or Expected Route: Date of
respective Item Description Contents & Comments - Owner - PTHor | expected or
Package actual .
WABS Level . CHC actual shipment
completion
Drill Hose - currently staged in Pt.
1.2 orill |- 'eneme urrently staged! Drill hose - 9 Spools - 348 cf / 3532 Ibs each - Shipped from Italy 7/29/2020 | AlreadyatPTH | 8/15/2020
u
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Population estimating
methodology
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Coming up

* Org charts and population profiles for the three field seasons
* Assumption and methodology

 Example
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Forecast IceCube Upgrade On-Ice Org Chart - Field

Season 1

Kael Hanson / Farshid Feyzi
Pl/Project Manager

Mike Zernick / lan McEwen

Quality & Safety Mgr / Implementation Mgr

Dar Gibson
Drill Lead

Drillers (7)

Winter-over and m&o personnel are
not included in this chart.

Population Breakdown

Category / Support

Project

In-
kind

Management

2

Drill

8

Installation

0

CPT/Eng/SME

0

Total

10

10

IceCube Upgrade Cargo and Population Methodology

41




Field Season 1 Population Overview

ICU Population Profile - Field Season 1

Billets Distribution Field Season1 50
45 -e-Total

40

w
(93]

m Mgmt&Safety
m Drill

w
o

N
o

Number of people
o

=
(53]

N
Person Days Distribution Field Season 1 5 /'_J

hd | | | | |
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Forecast IceCube Upgrade On-Ice Org Chart - Field Season 2
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Field Season 2 Population Overview
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Forecast IceCube Upgrade On-Ice Org Chart - Field Season 3
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Field Season 3 Population Overview
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Logistics population - assumptions

Station open Nov 1 — Feb 15

* Preferred window for granteesis Nov 12 - Feb 1

e USAP contractor has extensive work to open the season after the winter. Support
requests more difficult to accommodate during this time

e Gradual ramp up and ramp down of population at the beginning and at the end
of the season is preferred to minimize impact on air terminal operations and
station operations

Total South Pole Station bed space is 150 and is shared between grantees and
contractors

» Station operates currently on a single shift

* Seasons with multiple shifts/day will require additional station services that
need to be coordinated with NSF/ USAP contractor
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Logistics population - methodology

* Population currently is compiled from multiple sources
* Hours estimates and dates in the schedule - drill

* Project Office management requirements — similar to
Genl

e Off-project (“in-kind”) labor estimates for tasks such as
installation support based from Gen1l support model
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Logistics population - Example

Task Description Start End
1212861 C PSL START NPX 2023/24 Season - Team Arrives [Comm/WTst/FirnDr] 0% Labor Hoo EN 0% 11M123 11111423
12128862 C PSL Deployment Travel & PQ Costs (23/24) Team (14) 0% Labor HoL TE 0% OTI023 02/05424
1212882 C PSL Deployment Travel & PQ Costs (23/24) (Driller_PSL_Lead) 0% Labor Hou EN 0% O07/M/23 02/05/24 40 24
1212882 C PSL Deployment Travel & PQ Costs (23424) (PSL_Direct_Hire) 0% Labor Hoo TE 0% O0T/M/23 020524 150 95
12128862 C PSL Deployment Travel & PQ Costs (23/24) (PSL_Engineer) 0% Labor HoL EN 0% O7/01423 0200524 400 240
1212882 C PsL Deployment Travel & PQ Costs (23/24) MES 0% O0T/A/23 00524
12128862 C PSL Deployment Travel & PQ Costs (23/24) Travel 0% O7/01/23 02005424
1.2 128865-C PSL SES: Fuel Tower, Connect, Test and Make Ready 0% Labor Hoo TE 0% 11021423 1122023 32
1212885:C PSL SES: Make Ready all SES Modules (DCC, PHS, MHPs, MECC, WTs, Ally 0% Labor Hoo TE 0% 11M4/23 1102423 48
1.2 12885.:C PSL SES: Furnace Checkout & Fire Up (Al modules) 0% Labor Hou EN 0% 11423 1118423 32
1.2 128865:C PSL SES: Perform Emergency Incident Drill & Safety Training 0% Labor Hoo EN 0% 120823 1211423 112
1212885:C PSL SES: Maintenance Activities 0% Labor Hoo TE 0% 11M523 01031724 55 56
12 123854C PSL SES: Site Snow Removal 0% Labor Hoo TE 0% 11M523 0131724 o5
1.212866.-°C PSL Generators/POM: Charge Generator Batteries 0% Labor Hoo EN 0% 112123 112523 1
12128656.:C PSL Generators/PDM: Prime/Commission Fuel System 0% Labor HoL EN 0% 11021423 112823 24
1212888.:IC PsL Generators/PDM: GEN-1, 2, 3 - Install GEN hoods 0% Labor Hou EN 0% 01/05/24 01H1/24 o5
1.2 12866+C PSL GEN-1, 2, 3, PDM - Repairs & Tests w/Contract Tech Support 0% Labor Hoo EN 0% 1120023 121323 96 43
1.2 12866.:C PSL Generator & PDM: Commiszion & Final Testing 0% Labor Hoo EN 0% 12M323 121423 32
1212866°C PSL Generators/PDM: Change from Temporary Power to IceCube Grid 0% Labor Hou EN 0% 12M423 12M523 8
1212867 C PSL DCC: Install Racks, Networks, Computers 0% Labor Hou TE 0% 11423023 1102823 32
1.2128867.:C PSL MHP: Final Upgrade & Replacement Activities 0% Labor Hoo EN 0% 11MTZ3 112423 64
1212887:C PSL WHP: Final Testing 0% Labor Hoo TE 0% 11024/23 1130023 32
1212887..C PSL PHS: Install Fitters in H20 System 0% Labor Hoo TE 0% 11024023 11027023 4
1.2128867..C PSL PHS: Final Upgrade & Replacement Activities 0% Labor Hoo TE 0% 11MTZ3 112423 32
12128867..C PSL PHS: Final Testing 0% Labor Hou EN 0% 11/24/23 11/30/23 32
1212887+C PSL Water Tanks: Install Railings, Ladders, Pumps, Plumbing, Deghouses - Final Upgrades 0% Labor Hou EN 0% 11M723 11124423 40
12 12887+C PSL VWater Tanks. Install Railings, Ladders, Pumps, Plumbing, Doghouses - Final Upgrades 0% Labor Hoo TE 0% 1INTIZ3 112423 136
1.21288687+C PSL Water Tanks: Integrate, Verify, Test 0% Labor Hoo EN 0% 1124023 11730023 64
121288675C PSL HPP: Final Upgrade & Replacement Activities 0% Labor HoL TE 0% 11M7023 11724523 32
12128871C PSL HPP: Pump Testing 0% Labor Hou EN 0% 11024023 11030023 32
1212887EC PSL Shops: Final Upgrade/Retroft Shops, MECC 0% Labor Hoo TE 0% 11M423 1121023 8
1212367¢8C PSL Shops: Finalllparade/Betrofit Shops ORI TOW SEVY 0% L abor Hot TF 0% 11423 112123 16
1213867C PSL MSHR: Final Upgrades & Testing 0% Labor Hou TE 0% 121023 12M4423 43
1.2 1.3887.C PSL MSHR: Install Drill Hose on Reel 0% Labor Hou EN 0% 010724 01M1/24 128
1.2 1.38867.5C PSL WMSHR: Install Blankets 0% Labor Hoo TE 0% 01M224 01M6/24 54
12 13867°C PSL MSHR: Inetall Blankets Connect to Power, Heating Control and Test 0% Labor Hoo EN 0% 0112024 01116424 32
12 12887iC PSL Winches/Reels: Final Integration & Testing 0% Labor Hoo TE 0% 121523 01/01524 43
1.2128674iC PSL Winches/Reels: Final Integration & Testing 0% Labor Hoo EN 0% 121323 01/01524 96
12 12867.iC PSL Winches/Reels: Final Integration & Testing 0% Labor Hou EN 0% 12MS23 01/01424 43
1.2 1.28671C PSL Fuel Storage/Delivery; Commission Fuel Tower 0% Labor Hou TE 0% 1142523 11/28423 32 56
|1 212887°C PSL TOSTower Equipment - Retrofit & Testing 0% Labor Hoo TE 0% 1231023 0MM224 128 49
1.212867.°C PSL Computing/Control: System Integration, Werification, Test at NPX 0% Labor Hoo TE 0% 11/2%23 012324 250 350 360

1212887.C PSL Computing/Centrel: Testing and Reprogramming Motor Drives 0% Labor Hou TE 0% 11025423 12028123 180 180
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Genl population profiles
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FY09/10 IceCube Daily Population at South Pole
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FY09/10 v. FY10/11 IceCube Daily NPX Population
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2010/2011 Season Performance — Planned vs. Actual

Performance Indicator Planned Actual
Season Start November 8t November 12t
Start of Drilling December 3 December 31
End of Drilling December 22md December 18t
Strings Deployed 7 7
Drilling Time/fuel per hole (avg.) 30 hrs/4,800 gal 31 hrs/3,986 gal
Total drill fuel 53,420 gal 41, 812 gal
Base fuel 19,820 gal 13,907 gal
Deployment Time/string (avg.) 12 hrs 11.2 hrs
IceTop Stations Installed 8 stations (16 tanks) 8 stations (16 tanks)
Cargo to Pole 215,000 1bs 276,000 Ibs*
Independent Firn Drill holes 0 0
DOM Testing (on-ice) 480 472
On-Ice Person-Days 3,397 3,125

* weight variance due to data system replacements
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