UNITED STATES ANTARCTIC PROGRAN

VI

Contlnental Ver5|on 2024 w0 > ':_\\ x







This Manual was prepared for the U.S. National Science Foundation Office
of Polar Programs (NSF/OPP) by Antarctic Support Contract (ASC) field
support personnel and grantees. It brings together decades of first-hand field
experience in Antarctica with the United States Antarctic Program (USAP).

Published August 2024. Corrected March 2026.

Suggestions and corrections are encouraged and should be sent to
DEN:-FieldSafety@usap.gov.

Originally written and compiled by Cara Ferrier, Meghan Walker, and Kaija
Webster. Edited and updated by Kate Koons, Al Davies, Jessie Crain and

Sara Eckert. Design and layout by Hannah Halka. Illustrations by Glyn
Jones, Mimi Fujino, and GHG. Edrienne Su adapted Laura McGladrey’s /

Responder Alliance’s stress continuum (https://www.responderalliance.com/

stress-continuum). Cover photo by Rachel Murray.


mailto:DEN-FieldSafety%40usap.gov?subject=
https://www.responderalliance.com/stress-continuum
https://www.responderalliance.com/stress-continuum

Table of Contents

Program Information

U.S. National Science Foundation Introduction............. 14
Emergency Management..................... ...

In the Event of an Emergency .. ..

Some Additional Tips/Tricks ...
Emergency Numbers for Central Communications......... 16
Field Emergency Response

Planning ...

Field Planning Checklist: All Field Parties.................... 20
Day 1. 20
Day 2 .o 20
Days 3-7. . 20
Field Planning Checklist: Fixed-Wing Supported ~ ....... 21
In The Week Leading Up To Flight ... 21
Five Business Days Before the Flight.........................o oL 21
Three Business Days Before the Flight............................o .. 21
Two Business Days Before the Flight ................................ 21
The Day Before the Flight ......................o o 21
TheDayofthe Flight ... 22
If the Flight is Delayed or Canceled .................... ..., 22
Field Planning Checklist: Helicopter Supported............. 22
In the Week Leading Up to Flight. ... 22
Three Business Days Before the Flight............................0 .. 23
The Day Before the Flight ... 23
The Day of the Flight

If the Flight is Delayed or Canceled .................................. 23
Field Camp Put-In Procedures ................................ 23
Before Departing NSF McMurdo Station. ... 23
Upon Arrival at the Camp Site, While Aircraft is Still on the Ground. . .. .. 24
Immediately After the Aircraft has Departed ........................... 24
AsSoonas Practical .. .....oouiii e 25
Field Camp Daily Tasking Checklist........................... 26
Communications

Record Keeping .. ....oovuiiiniiii i
Housekeeping, Health and Safety...........................o . 27
Resupply ... ..o 27
Field Camp Pull-Out Procedures.............................. 27
In the Days Leading Up to Pull-Out ... 27

Day of Pull-Out.........oooii 27



Floors, Surfaces, and Furniture
Personal Ttems. . ..o ov vttt e
Foodand Dishes. . ... ovouini e
After Return to NSF McMurdo Station ....................... 28
Camp Gear Return Procedures. ..o
BFC Items Needing Extra Attention
Survival Bags Explained ...........

Local Survival Bags-Red ................

Helicopter Survival Bags - Orange ...
Deep Field Survival Bags = Blue. ...
Local Field Survival Bag Contents ............................ 31
Red, Shiny, Dry Bags............ooooiiiiiii
Blue, Shiny, Dry Bags. ...................
Survival Cache Contents ..........
Staged at Fixed Camps. ..................
Environmental Guidelines ....................................
Spill Prevention, Clean-up, and Reporting
Waste Management . ..........o.iiiuiiiiiiiiiiiii i
Human Waste. . ...

Interactions with Animals
Non-Native Species. . .. ..ot

Environmental End-of-Season Report........................ 36
Purpose ... 36
SUBMIE. ¢ .o 36

Risk Management

Defining Risk Management ................................... 38
Risk Management Process ....................coooiiiieiinn.. 39
Practical Risk Management in the Field ..................... 40
Positive Work Environment..................................
Self-Care and Personal Leadership .
Self-AWareness............oooviiiiiiii
Stress Management
StayingWarm ........ ...
Ways We Lose Heat . ...
Ways We Generate Heat ...
SleepingWarm ............... .
Clothing.............................
Layering................... ...




What to Do When Clothes Are Damp orWet? ............... 48
Staying Found
Hygiene .....................

Bathroom Hygiene Tips............ooooiiiiiiiiii 49
Menstrual Hygiene Tips.. ... 50
Changes in Your Cycle or Abnormal Symptoms ........................ 50

Communications

Regional Travel Communication Requirements............. 52
Requirements......... ...
Solo Travel. ...
Weather ...
Check-Out Procedure
Overnight Stays ...
IfYouAreLate.....oooouiiinii i
Field Camp Communication Requirements.................. 53
Before Departing NSF McMurdo Station
Arrival at Field Site. ......................

Daily Check-In Call. ...
Return from the Field (Pull-Out) ...
Aircraft Daytrips
Emergencies ...........oo i
NSF McMurdo Station Vicinity Communications Systems. . 54
Communication Systems
Telephone .....................
HF Radio......................
Iridium® Satellite Phones
Iridium® Text Messages .. .....oovuueiiii i
VHF Radio
VHF Radio Operations ................ooiiiiiiiiiiiiiiiiniiaaio.. 57
Call Signs. .. ..ooo o 57
VHF Channel Use. ... 58
VHEF Frequency Assignments at NSF McMurdo Station................. 59
Deep Field to NSF McMurdo Station.......................... 60
HFRadio. ...
Iridium® Phone. ...
Community Phone .............

Iridium® Text Messages
Receiving Messages .............

Iridium® Email ...
Iridium® Troubleshooting. . ............ ... 62




InREACh® DEVICES . .. vt v ettt ettt
Frequently Used Iridium® Numbers

Field Gear
Shelters........................ 66
Erecting Tents at Deep-Field Snow Camps................... 66
Establishing Wind Direction
Anchoring the Tent..................

Anchoring in Soft Substrate. . .........

TentValance ..................... ...

Snow Walls ... o
Erecting Tents on Sea Ice and Blue-ice Glaciers ............. 71
V-Thread Anchor ............ ... 71
Erecting Tents in the McMurdo Dry Valleys ................. 72
Emergency Shelters
Stoves and Heaters
Stove Safety......................

Stove Use in Scott Tents ..............

Carbon Monoxide Risks. . ........ ...
MSR® WhisperLite™Stove ...................cooiiiiiiii... 74
Assembling the Stove
Operating the Stove
MSR WhisperLite™ Troubleshooting . ............................. 76
Safety Tips..........ooiiiiiiiinn.

Coleman® Gas Stove
Operating the Stove .................
Coleman® Gas Stove Tips
Coleman® Gas Stove Troubleshooting ....................... ... ... 78
Coleman® Propane Stove
Setting Up the Stove ...
Operating the Stove. . ..........oviiiiii i
Storing the Stove ......................
Preway® Diesel (AN-8) Heater ...
Lighting the Heater....................
Shutting Off the Heater ........... ...
Things Not to do witha Preway® ........................coooa.
Kuma® Stoves, ARCTIC Heater. ..
Starting the Heater.....................
Shutting Off the Kuma Heater ............
Empire® Vented Propane Heater............................. 83
Starting the Heater..................o.o o o 83




Loading and Securing Cargo
Pulling Sleds with a Snowmobile. ... 87
Snowmobiles, Generators and Renewable Energy Power
SYSEEMS ...
Snowmobile Operation.......................oooiii
Operational Guidelines. ....................o oo
Preventative Maintenance. ... ....
Loading, Towing, and Driving. ...
Troubleshooting. ...............
Starter/Cranking Problems ................... ...
Spark Problems. ........... .. o
Power Problems ....................
Honda Generator Operation..
Generator Safety. ...................
Pre-Operation Check ..............oo oo
Starting the Engine
Stopping the Engine
Engine Problems ........... ... o
Mini-Portable Field Power Systems .......................... 95

Weather & Sea Ice
AntarcticWeather ............. ... ... 98
NSF McMurdo Station Area Weather .............coiiiiiiiiiian.. 98
Antarctic Weather in Remote Locations . ........ovvninininnnnanenan.. 98
Antarctic Weather Forecasting ............................... 99
Terminal Aerodrome FOrecasts .........ovuuvuererininnnnenanns 929
Area Forecasts
USAP Field Party Weather Observing .....................ooooiia. 99
Setting Up a Weather Observation Site..................... 100
Altitude and Grid North ............... ... ... ...

Grid North Versus True North . . .
Determining Grid Directions .. ..

Grid Direction Flags ...
Visibility Markers. . ...........oo i
Setting Up the Handheld Weather Meter (Kestrel®) ................... 102
Setting a Reference Altitude and Barometric Pressure on the Kestrel® . ... 103
Weather ReportingSheet .................................... 103
Camp Name/Location . ........ooviiiiiiiiii i 103

Timein Zulu (GMT) .ottt 104



Speed of Winds. ...... ...
Visibility at Surface .....................
Present Weather ..........................

Cloud Layers. .. ...t e
Summation Principle

Using Cloud Types to Estimate Layer Heights......................... 108
Additional Ways to Determine Cloud Layer Height.................... 108
Temperature and Dew Point ... 109
Barometric Pressure. . ... 109
Remarks & Surface/Horizon Data........coovvviininiiiiiiinnnn.. 109
Surface Definition . ... ....iuin it 110
Surface Definition Levels .. ..o 110
Horizon Definition ... ....ouiui e 110
Horizon Definition Levels .. ........ovitii e 110
Remarks. ..o 111
Calling in a Weather Observation ........................... 111
Callingfora TAF ...
SealceAssessment ...
Weather ...

Tce Thickness .......ooovviiiiiin..

TceColor ..ovviiii i

Ice Temperature . .............ooooin...

Sealce Cracks ..... ...ttt
Crack TYPES ... vi it
Safe Ice Thickness Standards for Cracks

How to Profilea Sea-Ice Crack ..........oovviniiiiiiiiiiiiiaaann

Sea Ice Crack Profile Example ...

Aircraft and Cargo

OVEIVIBW. ..ot
Cargo Procedures..................

Shipping Numbers .................

Hazardous Cargo...................

Common Hazardous Cargo Items
Shippers Declaration for Dangerous Goods ................ 122
Retrograde HazardousCargo ................................ 122
FrozenFood ......... ... ... 122
Fixed-Wing Aircraft Operations.............................. 122
Baslers ..o 123




Twin Otters
LC-130s. .. ..
Bag Drag
Flight Day
Aircraft Specifications........................
Allowable CabinLoad. . .......ooiiii e
Cargoon KBA Alrcraft. ...
Flight Time Estimates, inHours .................

Preparing for Camp Put-In, Fixed-Wing
Radio Communications. . ........o.everinininrnenrnn...

Ski-Way Preparation. ..............ooiiiiiiiiiiii
Reconnaissance Flights . ................oo oo
Camp Put-In, Fixed-Wing ...,
Communication and Shelter .......... ... o i i
Altitude and Grid North ...,

Camp Communications, Fixed-Wing
Daily Check-in ...

Weather Observations . . ......vuutetit it
Camp Pull-Out, Fixed-Wing................................
Waste Removal . ... ..o
Equipment Staging .......... .. ...
Retrograde Hazardous Cargo
Ski-Way Preparation. ..o

Weather Observations . ..........ovveiierirenienennnan.

Communication with Incoming Aircraft ........................ ...
Returning to NSF McMurdo Station ...
Helicopter Operations........................ooiiiiii.
Helicopter Specifications.....................................
Preparing for Camp Put-in, Helicopter
Flight Requestsand Cargo.................oooiiiii..

Planning Information for Helicopters ....................

Resupply Cargo . .....ooviiii i
Camp Put-In, Helicopter............................oa.
Loading the Aircraft ...............oo i
Boarding ...
Helicopter Safety Guidelines.....................

Survival Equipment............................L

Day TripsS. ....coiii

Safety Around Helicopters...................................
Flight Time Estimates .......................................
Camp Communications, Helicopter .........................




Radio Equipment ...
Daily Communications
Field Resupply ......................

Schedule Changes ............ ...
Loading the Aircraft ......... ...
Boarding
Survival Equipment........ ... oo i
Camp Pull-Out, Helicopter ........................oooinan.
Returning Material from the Field ....................
Scientific Sample Shipment to NSF McMurdo Station. ..
Procedure ...

References

Knot Terminology . ...........ooiiiiiiiii i
Useful Knots. .....oovvveiniinon

Wind ChillChart...........................
Weights and Cubes of Common Items ...
NZDT - Zulu Time Conversion .......................eien
Temperature CONversions ...................................
Dry Valley and Ross Island Science Logistics ....
TaylorValleyCamps ...,
RossIsland ASMAS ..... ...
Stations and Deep FieldCamps..............................






	Program Information
	U.S. National Science Foundation Introduction
	Emergency Management
	In the Event of an Emergency
	Some Additional Tips/Tricks

	Emergency Numbers for Central Communications
	Field Emergency Response
	Planning
	Field Planning Checklist: All Field Parties
	Day 1
	Day 2
	Days 3-7

	Field Planning Checklist: Fixed-Wing Supported        
	In The Week Leading Up To Flight
	Five Business Days Before the Flight
	Three Business Days Before the Flight
	Two Business Days Before the Flight
	The Day Before the Flight
	The Day of the Flight
	If the Flight is Delayed or Canceled

	Field Planning Checklist: Helicopter Supported
	In the Week Leading Up to Flight
	Three Business Days Before the Flight
	The Day Before the Flight
	The Day of the Flight
	If the Flight is Delayed or Canceled

	Field Camp Put-In Procedures
	Before Departing NSF McMurdo Station
	Upon Arrival at the Camp Site, While Aircraft is Still on the Ground
	Immediately After the Aircraft has Departed
	As Soon as Practical

	Field Camp Daily Tasking Checklist
	Communications
	Record Keeping
	Housekeeping, Health and Safety
	Resupply

	Field Camp Pull-Out Procedures
	In the Days Leading Up to Pull-Out
	Day of Pull-Out

	Field Camp Hut Etiquette   
	Trash
	Floors, Surfaces, and Furniture
	Personal Items
	Food and Dishes

	After Return to NSF McMurdo Station
	Camp Gear Return Procedures
	BFC Items Needing Extra Attention

	Survival Bags Explained 
	Local Survival Bags - Red
	Helicopter Survival Bags – Orange
	Deep Field Survival Bags – Blue

	Local Field Survival Bag Contents
	Red, Shiny, Dry Bags
	Blue, Shiny, Dry Bags

	Survival Cache Contents
	Staged at Fixed Camps

	Environmental Guidelines
	Spill Prevention, Clean-up, and Reporting
	Waste Management
	Human Waste
	Interactions with Animals
	Non-Native Species

	Environmental End-of-Season Report
	Purpose
	Submit


	Risk Management
	Defining Risk Management
	Risk Management Process
	Practical Risk Management in the Field
	Positive Work Environment
	Self-Care and Personal Leadership
	Self-Awareness
	Stress Management
	Staying Warm
	Ways We Lose Heat
	Ways We Generate Heat

	Sleeping Warm
	Clothing
	Layering
	What to Do When Clothes Are Damp or Wet?
	Staying Found
	Hygiene
	Bathroom Hygiene Tips
	Menstrual Hygiene Tips
	Changes in Your Cycle or Abnormal Symptoms 


	Communications
	Regional Travel Communication Requirements
	Requirements
	Solo Travel
	Weather
	Check-Out Procedure
	Overnight Stays
	If You Are Late

	Field Camp Communication Requirements
	Before Departing NSF McMurdo Station
	Arrival at Field Site
	Daily Check-In Call
	Return from the Field (Pull-Out)
	Aircraft Daytrips
	Emergencies

	NSF McMurdo Station Vicinity Communications Systems
	Communication Systems
	Telephone
	HF Radio
	Iridium® Satellite Phones 
	Iridium® Text Messages
	VHF Radio
	VHF Radio Operations
	Call Signs
	VHF Channel Use
	VHF Frequency Assignments at NSF McMurdo Station

	Deep Field to NSF McMurdo Station
	HF Radio
	Iridium® Phone
	Community Phone
	Iridium® Text Messages
	Receiving Messages
	Iridium® Email
	Iridium® Troubleshooting
	InReach® Devices
	Frequently Used Iridium® Numbers


	Field Gear
	Shelters
	Erecting Tents at Deep-Field Snow Camps
	Establishing Wind Direction
	Anchoring the Tent
	Anchoring in Soft Substrate
	Tent Valance
	Snow Walls

	Erecting Tents on Sea Ice and Blue-Ice Glaciers
	V-Thread Anchor
	Erecting Tents in the McMurdo Dry Valleys
	Emergency Shelters
	Stoves and Heaters
	Stove Safety
	Stove Use in Scott Tents 
	Carbon Monoxide Risks

	MSR® WhisperLite™ Stove
	Assembling the Stove
	Operating the Stove 
	MSR WhisperLite™ Troubleshooting
	Safety Tips

	Coleman® Gas Stove
	Operating the Stove 
	Coleman® Gas Stove Tips
	Coleman® Gas Stove Troubleshooting

	Coleman® Propane Stove
	Setting Up the Stove
	Operating the Stove
	Storing the Stove

	Preway® Diesel (AN-8) Heater
	Lighting the Heater
	Shutting Off the Heater
	Things Not to do with a Preway®

	Kuma® Stoves, ARCTIC Heater
	Starting the Heater
	Shutting Off the Kuma Heater

	Empire® Vented Propane Heater
	Starting the Heater
	Shutting Off the Heater

	Sleds
	Loading and Securing Cargo
	Pulling Sleds with a Snowmobile

	Snowmobiles, Generators and Renewable Energy Power Systems
	Snowmobile Operation
	Operational Guidelines
	Preventative Maintenance
	Loading, Towing, and Driving
	Troubleshooting
	Starter/Cranking Problems
	Spark Problems
	Power Problems

	Honda Generator Operation
	Generator Safety
	Pre-Operation Check
	Starting the Engine
	Stopping the Engine
	Engine Problems

	Mini-Portable Field Power Systems

	Weather & Sea Ice
	Antarctic Weather
	NSF McMurdo Station Area Weather
	Antarctic Weather in Remote Locations

	Antarctic Weather Forecasting
	Terminal Aerodrome Forecasts

	Area Forecasts
	USAP Field Party Weather Observing

	Setting Up a Weather Observation Site
	Altitude and Grid North
	Grid North Versus True North
	Determining Grid Directions  
	Grid Direction Flags
	Visibility Markers
	Setting Up the Handheld Weather Meter (Kestrel®) 
	Setting a Reference Altitude and Barometric Pressure on the Kestrel®

	Weather Reporting Sheet
	Camp Name/Location
	Time in Zulu (GMT)
	Speed of Winds
	Visibility at Surface
	Present Weather
	Weather categories (with visibility obstruction):
	Amplification of Weather
	Cloud Layers
	Summation Principle
	Using Cloud Types to Estimate Layer Heights
	Additional Ways to Determine Cloud Layer Height
	Temperature and Dew Point
	Barometric Pressure
	Remarks & Surface/Horizon Data
	Surface Definition 
	Surface Definition Levels
	Horizon Definition 
	Horizon Definition Levels
	Remarks

	Calling in a Weather Observation
	Calling for a TAF

	Sea Ice Assessment
	Weather
	Ice Thickness
	Ice Color
	Ice Temperature

	Sea Ice Cracks
	Crack Types
	Safe Ice Thickness Standards for Cracks
	How to Profile a Sea-Ice Crack
	Sea Ice Crack Profile Example


	Aircraft and Cargo
	Overview
	Cargo Procedures
	Shipping Numbers
	Hazardous Cargo
	Common Hazardous Cargo Items

	Shippers Declaration for Dangerous Goods
	Retrograde Hazardous Cargo
	Frozen Food
	Fixed-Wing Aircraft Operations
	Baslers
	Twin Otters
	LC-130s

	Bag Drag
	Flight Day
	Aircraft Specifications
	Allowable Cabin Load
	Cargo on KBA Aircraft

	Flight Time Estimates, in Hours 
	Preparing for Camp Put-In, Fixed-Wing
	Radio Communications
	Ski-Way Preparation
	Reconnaissance Flights

	Camp Put-In, Fixed-Wing
	Communication and Shelter
	Altitude and Grid North

	Camp Communications, Fixed-Wing
	Daily Check-in
	Weather Observations

	Camp Pull-Out, Fixed-Wing
	Waste Removal
	Equipment Staging
	Retrograde Hazardous Cargo
	Ski-Way Preparation
	Weather Observations
	Communication with Incoming Aircraft
	Returning to NSF McMurdo Station

	Helicopter Operations
	Helicopter Specifications
	Preparing for Camp Put-in, Helicopter
	Flight Requests and Cargo
	Planning Information for Helicopters
	Resupply Cargo

	Camp Put-In, Helicopter
	Loading the Aircraft
	Boarding

	Helicopter Safety Guidelines
	Survival Equipment
	Day Trips
	Safety Around Helicopters
	Flight Time Estimates 
	Camp Communications, Helicopter
	Radio Equipment
	Daily Communications
	Field Resupply
	Schedule Changes
	Loading the Aircraft
	Boarding
	Survival Equipment

	Camp Pull-Out, Helicopter
	Returning Material from the Field
	Scientific Sample Shipment to NSF McMurdo Station
	Procedure


	References
	Knots
	Knot Terminology
	Useful Knots

	Wind Chill Chart
	Weights and Cubes of Common Items
	NZDT - Zulu Time Conversion
	Temperature Conversions
	Dry Valley and Ross Island Science Logistics
	Taylor Valley Camps
	Ross Island ASMAs
	Stations and Deep Field Camps


